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Abstract

As accountability, compliance with regulations, and transparency are the cornerstones of the public sector, public
higher education institutions have a duty to establish data management to protect data assets and guide data-related
procedures in accordance with organizational goals. Several universities in Indonesia have adopted the One Data
policy. This paper aims to identify crucial issues in the experiences of three public universities when implementing
the One Data policy and the efforts they have made to address the emerging challenges.

This research was conducted at three universities in Indonesia. It used qualitative method with interviews as the
primary method, supported by observations and documentation. The research involved 14 informants from the
three research sites. Data analysis was conducted through thematic analysis.

The findings revealed that the main issues in implementing the one data policy in universities revolve around data
governance. The information system integration was found to be a challenging and time-consuming process.
Additionally, the low understanding of staff regarding business processes and data literacy posed obstacles to the
implementation of the One Data Policy. Nonetheless, the three universities were relatively capable of addressing
these issues through the commitment of their leaders, who provided support in developing structure of data
governance, providing budgets, and using data as a basis for decision-making.

Keywords: higher education, data management

1. Introduction

Ownership of high-quality data is a fundamental requirement for an organization to make precise decisions
[1]. In this age of digital technology, universities can boost their competitiveness by examining, organizing, and
analyzing official statistical data [2]. On the other hand, Indonesian universities continue to grapple with
challenges concerning data management [3]. and the adoption of evidence-based decision making [4,5].
Moreoever, since accountability, adherence to regulations, and transparency serve as the foundation of the public
sector, public higher education institution is responsible to establish data management to safeguard data assets
and direct data-related processes in alignment with organizational objectives [6].

Regarding these situation, several public universities in Indonesia are implementing the Presidential
Regulation of the Republic of Indonesia No. 39 of 2019 on One Data Indonesia [7] , The Minister of Education,
Culture, Research, and Technology Regulation No. 8 of 2022 on the Electronic-Based Government System [8],
and the Ministry of Education and Culture of the Republic of Indonesia Regulation No. 31 of 2022 on One Data
for Education, Culture, Research, and Technology [9]. These policies are driven by numerous findings that
describe non-standardized data collection methods, data duplication, a lack of data integration, limitations in
human resources for data management, insufficient budget allocation for data management in institutions, high
sectoral egos in data administration and platforms, and a reluctance to share data among government agencies
[10]. The objective of the One Data Indonesia policy is to provide accurate, up-to-date, integrated, accountable,
easily accessible, and shareable data, managed meticulously, integrated, and sustainably, in order to achieve
integrated planning, implementation, evaluation, and control of development.

The implementation of One Data consists of (a) data planning, (b) data collection, (c) data verification, (d)
data dissemination, and (e) monitoring and evaluation of data management [9]. The One Data policy aligns with
open data policies, which can enhance accountability and transparency, improve decision-making and policy
formulation, achieve data sustainability, and reduce data duplication [11]. Common challenges in open data
policies include a closed government culture, privacy concerns, inadequate focus on data quality, limited data
usability, accessibility issues, and difficulties for data users in understanding the data.

Before the One Data policy was introduced, the trend of datafication in Indonesian universities had actually
been ongoing since the higher education management reform in Indonesia two decades ago, which led to increased
campus autonomy. This, in turn, resulted in greater demands for accountability, improved accreditation,
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institutional self-assessment, and continuous quality improvement [12]. As a consequence, the need for data
became unavoidable. Alongside this, datafication in higher education has progressed in line with the growth of
information technology, especially in the areas of MOOC (massively open online courses), data analytics
applications, and artificial intelligence [13].

Previous research has identified factors that support the success of the One Data policy at the national level
in Indonesia, including data strategy, data procedures and processes, easily adoptable standardization policies,
collaboration, data competencies, the definition of data roles and responsibilities, data technologies, and user
satisfaction [14]. However, research specifically examining the implementation of the One Data policy in
universities is still limited. One relevant study revealed the synchronization of university data through PDDIKTI
(Indonesia’s Directorat General of Higher Education Research and Technology Database), which was
accomplished through metadata management, data governance with a DIKTI’s (Directorate General of Higher
Education of Indonesia) framework, and business process standardization bisnis [15].

Given the scarce research on data management at the university level, this study intends to investigate the
experiences of three public universities in implementing the One Data policy and the efforts they have made to
address the emerging challenges.

2. Methods

This study employs a qualitative research design conducted in three universities with their names
anonymized as Institute of ABC, University JKL, and University XYZ. These universities are located in the East
Java province and have the status of Legal Entity State Universities (PTNBH). Fourteen participants were
interviewed, all of whom were leaders and staff involved in One Data management.

Most interviews were conducted individually, with a few conducted in group interviews. Semi-structured
interviews were used as the interview technique. Some interviews were conducted in person, while others were
done via teleconference using the Zoom application.

Additionally, the researcher observed the work environment of the informants and documented electronic
data based on websites and smartphone applications. The initial data analysis was carried out using thematic
analysis, starting with open coding, categorization, and theme development. Subsequently, each finding within
one case was compared with findings in other case units (cross-case analysis).

3. Results

The One Data initiative at the three universities is implemented through the development of an integrated
information system that connects internal and external information systems of the universities, especially by
connecting various data domain, from planning, human resources, academic, research, community service, student
affairs, finance, facilities, and collaboration. These data domains are organized based on the organizational
context, and many of the variables and indicators are developed with consideration for meeting performance
reporting standards, both for internal and external purposes. The data is displayed on a website using a dashboard.
The dashboard is one of the visualization techniques to make data easier to read and understand [ 16].

The three universities are making efforts to ensure that all established information systems can be integrated
into one place, thus achieving valid and accurate data. The tagline of the One Data Policy at Institute of ABC is
the realization of Single Entry Multiple Purposes, while University of JKL has a vision to make their institution
implement data-driven decision-making and increase data literacy within its environment. This information is
quoted from one of the informants.

“"We are directing ourselves towards advancing into a data-driven organization.” (ER- /B-1-1)

University of XYZ has set the One Data Policy goal to produce single reference data.

To implement the One Data policy, university leaders delegate it to the IT Unit primarily supported by the
Planning Unit. At University of JKL, a dedicated ad-hoc task force was formed for the One Data team. At Institute
of ABC, the One Data policy led to the establishment of the Big Data Technology Development Sub-Directorate.
This is as conveyed by one of the informants:

“The effort of the leadership in establishing the Big Data sub-directorate, I think it's clear that their effort is
to implement how the One Data works, right? Well, managing the funds to support the implementation, with the
presence of our sub-directorate, means we can create a budget every year, and that budget is sufficient to, what's
the term, accelerate the implementation of this." (RPW/A-1-1).
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The crucial step in One Data policy by the three higher education institution is related to the integration of
information systems. Several interviews conducted at the three institutions indicate similar findings. This is
expressed in the following interview quotes:

"Yes, for example, in the academic department, the academic information system (SIAKAD) has its own
master program table, and then on the admission website, for instance, it creates a separate program table with
different codes from what's in SIAKAD. However, we need to combine the two, and we have to do it manually.
When there's a change on one side, we receive no notification, so we might miss it. So, the complexity lies in
connecting these systems." (HAT/A-1-2).

"Integration. This is the biggest challenge in all public universities because as I mentioned earlier, the
systems were still separate and not integrated. We wanted to use One Data, but everything is still scattered. I can't
even imagine how to collect all this data. It took us 10-15 years for integration, only then could it work, only then
could we combine everything. It's been more than 10 years. It started in the 2000s, more than 10-15 years.
Combining everything. Oh, it's a whole movement. Before we became big data, we had already adopted that
methodology. So, I imagine those who are just starting now might be a little confused." (RT/C-1-1).

University of JKL even explicitly made the integration of information systems a major project at the
beginning of the implementation of the One Data system. This decision was based on the strategic effects of
integrating information systems. The lack of connectivity between information systems in several faculties or
work units with the central IT Unit has resulted in data asynchrony. Synchronizing these information systems
takes time because of the differing data management standards between one unit and another. The experience of
the three universities shows that they have encountered obstacles not solely from a technological perspective but
also from a human resources standpoint.

The fundamental issue that still remains a concern is the low level of understanding among staff and the
differences in business processes between various units, both internally and externally within the universities,
including Indonesia's Higher Education Directorate. This finding is reflected in interview quotes from three
different universities:

“So, making it one... a unified business process. This is what's of concern. In my opinion, the obstacle still lies
there.” (RPW/A-1-1)

“Coincidentally, I was talking to a friend this afternoon, for example, in the student affairs unit, they handle
scholarships. When we asked about the business requirements and created the system accordingly, once it was
done, it turned out not to be suitable because there were still manual processes needed, even though everything
should have been systematized. So, there's no need for application letters, and so on. It actually reverted to manual
processes. What's called digital should ideally streamline manual processes. If it's not there yet, it's still
bureaucracy. So, we haven't been able to instill that concept in the users.” (SIP/B-1-5).

“..difficulties with data management sometimes occur, which means, for example, data with different
standards, it does take time. For example, when it comes to academic data, it's not too difficult. But for tracer
studies, it's complex, right? Tracer studies are collected for next year, not this year, but we need it this year, like
that. So, it's not just about One Data; it's about when the data's standard can be collected. If the standard for student
affairs is different from the academic standard, and especially when the standard is issued by the ministry, it's a
bit complicated because the standards differ. The faculties request it annually, but this doesn't match the central
policy." (RT/C-1-1).

From the three interviews, it can be concluded that there is a need for a mature business process identification
to produce the digitalization of integrated business processes between one working unit and other relevant units.
As aresult of business processes being partially managed in specific working units, it leads to data inconsistencies
between different working units.

Another finding mentioned by the informants is related to the low level of data literacy among both leaders
and staff. Data literacy is the ability of an individual to identify, understand, use, reflect upon, and communicate
data to achieve their own or organizational goals [17]. This condition is reflected in the interview results as
follows:

“Yes, that's true, but the awareness that data is an asset, it should be treated like managing physical assets.
It's like that. There should be maintenance and so on. In my opinion, in terms of benefits, they already understand,
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this institution, like that. But in terms of it being an asset, they don't quite grasp that yet. The fact that generating
data is costly and so on, they don't fully comprehend it, like that. So, it's not quite there yet." (RPW/A-2-1)

“Because when talking about visualization, if people don't understand the data, it won't be of any use.”
(ED/B-1-1).

“Because our weakness is that the system is created, visual, data, and then what? “You've been given this
graph showing the increase in the number of dropped-out students, and “then what?"RT/C-1-1

To address this, one of the efforts undertaken is to create data definitions or a data glossary, so that data
management staff themselves understand the meaning of the data. Data definition is sourced, in part, from
operational definitions outlined in performance guidelines, including the Strategic Plan that contains performance
indicators. In addition, leaders in meetings often present data and give employees the opportunity to interpret it.
Apart from getting subordinates used to using data as a basis for decision making, this is also a way for leaders to
educate them about how to interpret data.

A finding that has also emerged in the implementation of the One Data policy in universities is the need for
institution leaders to be aware of the importance of developing data governance. Data governance involves the
allocation of roles, decision-making rights, and accountability related to data [18].

Based on documentary studies, the three universities have established roles and responsibilities for data
management. This can be observed on the website of University JKL, which features a data master/data principle.
Two explicit role groups emphasized in the data governance structure at University JKL are Data Custodians and
data stewards. Data Custodians are responsible for managing, protecting, and ensuring the integrity and usefulness
of data. Data stewards, on the other hand, are tasked with implementing data management policies and procedures,
including how data is acquired, used, stored, and protected throughout its entire lifecycle from acquisition through
disposition. Based on interviews with key informants at the Institute of ABC, this role division is crucial to reduce
the complexity of data management. The explanation from the key informant is as follows:.

“In the DPTS or IT, we deal with the data custodian. The custodian means technically how data is stored,
how it is retrieved, and how it is secured, that's the role of data custodian... But regarding the data attributes,
metadata, and so on, that falls under the realm of data steward. So, a data steward is like a data guardian, if you
will. In many regulations, they call it a data guardian. Now, this data guardian sets the standards for what data
should look like. Of course, this must be discussed with the data custodian. But the data custodian or IT may not
understand what is needed." (RPW/A-1-1).

Initially, the three universities faced difficulties in data management due to the leadership's lack of awareness
of the roles and responsibilities of the IT Unit. Before One Data policy was implemented, most leaders assumed
that the IT Department was responsible for data entry, updates, and all data-related matters. With the One Data
policy in place, the IT Unit gradually but surely began educating the leaders about the IT Unit's role, which is
more focused on providing a technological ecosystem or database. The presence of data steward roles helps
address operational issues in data management. In addition to task delegation, the researched universities also
started to pioneer policies and procedures for data management and data privacy.

In addition to the management structure aspect, the three universities are still in the process of developing
data architecture, formulating procedures and policies related to data, and increasing awareness about data and its
use as a basis for decision-making. At the moment, the most notable efforts are in data updating and metadata
management.

4. Discussion

The One Data Policy in Indonesia has encouraged the three universities to implement more organized data
management. Based on the research findings, all issues tend to revolve around the issue of data governance. Data
governance refers to the creation of comprehensive policies for authorized data access, management, and
utilization. It involves identifying the methods and procedures required for data processing and defining the
qualifications of those who can access the data and the conditions under which data access is permitted [19]. One
of the data governance frameworks adopted across many sectors is the framework developed by The Global Data
Management Community-Dama International [20].

164




™ International Conference on Educational Research and Innovation

Enable
& Maintain

Copyright ©2017
DAMA International

Figure 1. Data Governance Framework by DAMA International

From an organizational perspective, data governance is a component of organizational task design [21].
Establishing the structure and roles is part of organizational governance. Previous research has found that
organizational structure plays a significant role in the success of IT projects [22].

The quality of data governance can be assessed through seven elements, which are (a) data governance body,
(b) data quality, (c) data access or restriction, (d) data security, (e) data stewardship, ownership, and roles, (f)
metadata documentation and organization, (g) business process integration [6]. The three universities have
attempted the seven things above, especially data stewardship, ownership and roles. This is a strategic step because
this element contains the human element as the executor of organizational governance, although the governance
body data and others still need to be clarified and developed formally.

A strong connection exists among the identified challenges, which include issues with integrating
information systems and a lack of data literacy and comprehension of business processes. The difficulties related
to information systems integration are primarily rooted in non-technical factors rather than technical ones. These
non-technical factors encompass technology acceptance, the competence of human resources, behavioral and
cultural aspects, leadership, and financial considerations [23]. The integration of information systems should be
accompanied by an evaluation of the digitization of current business processes. The integration of information
systems should be accompanied by an evaluation of the digitization of current business processes. The integration
of business processes is a concurrent procedure that runs in parallel with data processing [6].

A business process is a compilation of numerous interconnected business activities aimed at creating value
for a company [24]. A business process can also be described as an organized sequence of actions intended to
produce a particular outcome [25]. The introduction of data governance enables the targeted elimination of
inaccurate data from business operations, leading to the generation of dependent information for making the best
possible decisions [26].

Digitalization of business processes that isolated in only one service unit will usually result in data
duplication and also affects in the lacking of congruity data across service units. To address this, universities need
to have Business Process Management (BPM). BPM involves the examination, creation, implementation, and
ongoing enhancement of organizational processes culture [27]. Initially, the emphasis was on altering individual
processes, but current research emphasizes a more comprehensive approach to managing organizational processes.
In this context, business process management is viewed as a unified collection of corporate abilities linked to
strategic alignment, governance, methodologies, technology, personnel, and culture.

The next issue is the need to enhance data literacy among employees. A prior research has identified a
connection between the degree of data literacy and the performance of government institutions [ 17]. Data literacy
has also been proven to have a positive effect on employee productivity [28]. In simpler terms, data literacy means
having the ability to "comprehend and communicate through data," to grasp the meaning of data and effectively
utilize it, enabling full participation in a society influenced by the widespread availability and ease of access to
vast amounts of data [29].
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In the modern digital landscape, data literacy is a crucial skill that empowers individuals to comprehend,
interact with, and make informed choices using data [30]. Organizations need to allocate budget for training their
leaders and staff to ensure they possess sufficient data literacy.

To enhance employee literacy, a training model similar to that implemented by Purdue University can be
considered. This training covers a range of skills for their employees, encompassing topics such as lifecycle
models, discovery and acquisition, data description and metadata, security and storage, copyright and licensing,
sharing, management and documentation, visualizations, and preservation. [31].

Broadly, the recognition of the significance of data management and the commitment of leaders at the three
universities significantly promote the development of structured data management in higher education. Financial
concerns are relatively minor thanks to the strong awareness and commitment of leaders to implement a One-Data
policy in those three universities. Similarly, technology challenges are no more significant than human resources
and data governance issues.

5. Conclusion

When data management is a priority and leaders are committed to implementing data policies, it can lead to
more effective and organized data management. Financial resources are often a challenge in implementing data
management initiative, however this is not the main issue in Indonesia Universities’ One Data Policy
implementation. Furthermore, it was found that technology issues are no more prominent than human resources
and data governance issues. This suggests that the universities have a balanced approach to addressing the
challenges associated with data management. It's important to have a well-rounded strategy that considers
technology, human resources, and governance aspects, as all of these elements are interconnected and play a role
in effective data management.

Even though those universities still have to develop and strenghten data governance body, data quality, data
security regulations, metadata, and business process integration, their experiences in implementing One-Data
policy can serve as a benchmark for other higher education institutions in structuring data management. In general,
they have enormous potential for enhancing their quality of data management. The development of data
governance and the improvement of human resources capacity are crucial in addressing the challenges of
implementing the One-Data Policy. Additionaly, to streamline the process, universities can embrace a data
management framework and set specific milestones for defined time periods.
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