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1. INTRODUCTION

Occupational Health and Safety (OHS) has become an essential component of
governance in higher education institutions, particularly in ensuring a safe, healthy, and
productive academic environment [1], [2]. In the university context, OHS is not limited to
laboratory or technical activities, but also encompasses all academic and administrative
processes involving students, lecturers, and staff [3], [4]. Safety is no longer seen only as an
individual responsibility, but has become a collective competence embedded in daily work
practice [5]. Along with the advancement of digital technology, universities are increasingly
encouraged to integrate OHS management into digital governance systems to enhance
efficiency, transparency, and responsiveness in handling risks and incidents [6], [7].
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Previous studies on OHS have primarily focused on compliance with safety
standards, risk management practices, and safety culture within industrial or organizational
settings [6], [8]. While some research has explored digital transformation in safety
management, these studies are largely concentrated in sectors such as construction and
manufacturing, with limited attention given to higher education environments [9]. Moreover,
existing studies tend to examine OHS as a standalone system, rather than as an integrated
component of digital governance within universities [7]. Research that combines OHS
implementation, digital system utilization, and user-based perception analysis, particularly
within the context of higher education, remains relatively scarce. This indicates a clear
research gap in understanding how digital-based OHS systems can be effectively integrated
into university governance while aligning with user expectations.

In addition, although OHS governance involves all members of the academic
community, this study specifically focuses on students as the primary respondents. This
choice is based on the consideration that students represent the largest and most active group
within the university environment, who directly engage in various academic activities and
are frequently exposed to potential risks [4]. Furthermore, students’ perspectives are critical
in evaluating the effectiveness of OHS implementation, particularly in terms of usability and
accessibility of digital systems, which are closely related to user experience. Therefore,
analyzing student perceptions provides valuable insights into the practical needs and
expectations for improving digital OHS systems.

This study narrows its focus to the context of digital OHS governance in higher
education, emphasizing the integration between safety management and digital systems. The
discussion examines how OHS is currently implemented, how digital technologies are
utilized, and how both are integrated within university governance structures [9]. This
proactive approach to safety ensures that potential hazards are addressed before they cause
harm, thus supporting a focused and productive academic environment [10]. In particular,
this study seeks to identify the gap between actual conditions and expected outcomes,
especially in relation to digitalization, which is considered a key factor in supporting the
development of a safe and superior campus [11].

Based on these considerations, this study aims to: (1) analyze the existing conditions
of OHS implementation in the university environment; (2) examine the governance and
utilization of digital systems in managing OHS; (3) evaluate the level of digital integration
of OHS and identify the gap between actual conditions and expectations; (4) identify the
need for developing a digital OHS system prototype based on user responses; and (5) analyze
student perceptions regarding the role of OHS implementation in supporting the realization
of a superior campus.

2. THE COMPREHENSIVE THEORETICAL BASIS

2.1 Occupational Health and Safety Implementation in Higher Education
Occupational Health and Safety (OHS) implementation in higher education

institutions constitutes a fundamental element in ensuring a safe and conducive academic

environment [1], [2]. Within the university context, OHS extends beyond compliance with

safety regulations and encompasses systematic efforts to manage risks associated with
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academic, administrative, and extracurricular activities [3], [12]. Effective OHS
implementation is reflected in the availability of safety facilities, clear procedures, and
awareness among the academic community, which collectively form the baseline condition
of safety practices [13], [14]. In this study, this aspect is conceptualized as the existing OHS
condition. Furthermore, the effectiveness of OHS implementation is strongly influenced by
governance structures, including institutional policies, leadership commitment, and
organizational coordination [6], [15]. Therefore, OHS governance becomes a critical
dimension that determines how safety policies are translated into operational practices within
the university setting.

2.2 Digital Governance in Occupational Health and Safety Management

The advancement of digital technology has significantly transformed governance
systems in higher education, including OHS management [16], [17]. Digital governance
refers to the integration of information and communication technologies to enhance
efficiency, transparency, and data-driven decision-making [18], [19]. In the context of OHS,
digital governance enables a transition from conventional safety management to more
responsive, integrated systems, particularly through real-time monitoring, digital reporting,
and risk analysis [20], [21]. This transformation is also supported by emerging technologies
such as data analytics and system integration, which improve predictive capabilities and
operational efficiency [8], [9].

In this study, digital governance in OHS is operationalized through two key
dimensions: digital OHS utilization and digital-based OHS integration. The former reflects
the extent to which digital tools are used in safety management processes, while the latter
represents the level of interconnection between systems and data across institutional units
[22]. The integration of these components is essential to ensure that OHS management is not
only efficient but also adaptive to the dynamic and complex nature of risks in higher
education environments.

2.3 Campus Excellence as an Outcome of Integrated Occupational Health and Safety
and Digital Governance

Campus excellence is increasingly defined as a multidimensional construct that
includes not only academic performance but also governance quality, sustainability, and
stakeholder well-being [23], [19]. In this context, the implementation of OHS supported by
digital governance plays a strategic role in enhancing institutional performance and
competitiveness. A well-implemented OHS system contributes to creating a safe and healthy
academic environment, which in turn supports learning effectiveness and institutional
reputation [13], [15].

In this study, this outcome is represented by the support for campus excellence
dimension, which reflects the academic community’s perception of OHS’s contribution to
institutional advancement. Conceptually, campus excellence can be understood as the result
of an integrated system in which strong OHS implementation (existing conditions and
governance) is enhanced through digital governance (utilization and integration), ultimately
leading to improved institutional outcomes [20], [21]. Thus, the three constructs (OHS
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implementation, digital governance, and campus excellence) form an interconnected
framework that underpins the development of a safe, effective, and competitive university
environment.

3. METHOD

This study uses a quantitative approach with a survey method [24]. Data were
collected through a five-point Likert questionnaire [25] consisting of 28 question items
covering five main variables/dimensions [18]: (1) Existing OHS Conditions, (2) OHS
Governance and Supervision, (3) Utilization of OHS Digital Systems, (4) Digital-Based
OHS Integration, and (5) Support for Excellent Campuses [20].

The research respondents were 38 active students of Universitas Muhammadiyah
Cirebon who were selected using a purposive sampling technique, namely active students
who have participated in academic activities for at least one semester and have experience
interacting with OHS facilities and support systems in the campus environment, so that they
are considered able to provide relevant assessments of the conditions being studied. The
selection of students as the only respondents was based on the consideration that they were
the main users who most often interacted with the academic environment and the OHS
system, so their perceptions in the effectiveness of the implementation and use of the digital
OHS system in daily practice were evaluated. Data collection was conducted online via
Google Form in 2026. The following distribution of questionnaire items per dimension is
shown in Table 1.

Table 1. Distribution of Questionnaire Items by Dimension

No Dimensions Item Code Number of Items
1 Existing Occupational Health and Safety Conditions P1-P6 6
2 Occupational Health and Safety Governance and Management P7-P12 6
3 Utilization of Digital Occupational Systems P13-P18 6
4 Digital-Based Occupational Integration P19-P23 5
5  Support for Excellent Campuses P24-P28 5

Data analysis used descriptive statistics in including mean and standard deviation
values [21], with interpretation categories based on the Likert scale, as shown in Table 2.

Table 2. Likert Scale Interval Categories

Mean Value Range Category
1.00-1.80 Very Bad
1.81-2.60 Not good
2.61-3.40 Enough
3.41-4.20 Good
4.21-5.00 Very good

The questionnaire instrument was developed based on a literature review on OHS standards
and digital governance in higher education. It was then validated through content validity
testing by OHS experts. The instrument’s reliability was assessed using Cronbach’s Alpha
[23], with a threshold of 0.70 as the minimum acceptable reliability standard. Gap analysis
is performed by calculating the difference between the average value of the expected
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condition (expected) and the actual condition (perceived) in each dimension, with a positive
value indicating the need for improvement in the relevant aspect. Although the analysis is
descriptive, the results are interpreted comparatively by comparing values across dimensions
and between actual and expected conditions to identify priority areas for improvement.

4. RESULTS AND DISCUSSION
4 1. Results
4.1.1. Existing Conditions of OHS Implementation

Based on the analysis of 38 respondents, the variable for the existing condition of
OHS had an average of 3.80 and a standard deviation of 1.19 (good category), indicating
that the basic implementation of OHS has been functioning adequately in the campus
environment. The existence of safety facilities and emergency procedures indicates that there
is a fairly strong system foundation.

However, the relatively high standard deviation indicates inconsistent responses,
suggesting that the quality of OHS implementation may differ across units or locations. In
practical terms, this shows that although the system is already in place, its implementation
is not yet evenly distributed and still depends on the operational context of each area.

4.1.2. Occupational Health and Safety Governance and Management

The governance dimension of the OHS shows an average of 3.80 and a standard
deviation of 1.14, indicating that the policy framework and management structure are in
place and functioning well. Compared to the existing conditions, the slightly lower variation
indicates that the governance aspect is relatively more stable. However, analytically, it is
seen that the effectiveness of governance has not fully translated into user engagement. This
indicates that there is a gap between the policy level and participatory implementation (user
level), so a more inclusive approach is still needed.

4.1.3. Utilization of Digital OHS Systems

The use of the digital OHS system recorded the lowest average score (3.78; SD =
1.18), indicating that this dimension is the weakest among the others. Compared with digital
integration, although it is highly rated (see 4.1.4), its utilization rate is still lagging. This
indicates a gap between system availability and actual usage, which can be due to limited
access, poor usability, or low user adoption. This condition underscores the urgent need to
develop a more integrated, user-friendly digital OHS system that can address user needs in
real time.

4.1.4. Digital-Based Occupational Health and Safety Integration

The digital-based OHS integration variable had an average of 3.98 and a standard
deviation of 1.14, indicating it is close to the very good category. These findings show that
respondents have a positive perception of the importance of digital system integration in K3
management in higher education environments. This integration is expected to improve the
effectiveness of risk monitoring, incident reporting, and data-driven decision-making. In
addition, the integrated system enables better coordination among units and accelerates
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response to potential hazards. The high score for this variable also reflects respondents’ high
expectations for the development of a more comprehensive digital-based OHS system.
Therefore, digital integration is a strategic aspect that needs to be developed to support the
transformation of OHS governance in higher education.

4.1.5. Support for Excellent Campuses

The support variable for the flagship campus obtained the highest average score of
4.03 with a standard deviation of 1.16, which is in the good category and close to very good.
These results show that respondents have a very positive view of OHS implementation’s role
in supporting the realization of superior campuses. OHS is not only seen as an aspect of
safety, but also as an important indicator in improving the quality of educational services,
institutional reputation, and competitiveness of universities. This perception shows that the
academic community has a high awareness of the importance of a safe and healthy campus
environment as part of the standards of leading institutions. Therefore, strengthening the
implementation of OHS, especially through the integration of digital systems, is a strategic
step in supporting the achievement of a sustainable and globally competitive campus vision.

4.1.6. Summary of Results

Tables 3 and 4 summarize the mean and standard deviation values for each research
dimension. Overall, all variables are in the Good category. A key finding is the 0.25 gap
between the average actual condition (3.78) and respondents’ expectations (4.03), which is
particularly evident in the digitalization and integration aspects of the OHS system:

Table 3. Interpretation of Variables

No Variables / Dimensions Mean Category Interpretation

1 Existing OHS Conditions 3.80 Good The implementation of OHS is quite good
2 OHS Governance & Governance 3.80 Good Need to increase participation

3 Utilization of Digital OHS Systems 3.78  Good Digitalization is not yet optimal

4 Digital-Based OHS Integration 3.98 Good High support

5  Support for Excellent Campus 4.03 Good OHS as a strategic factor

Table 4. Mean and Standard Deviation per Dimension

No Variables / Dimensions Item Mean Std. Dev. Category
1 Existing OHS Conditions P1-P6 3.80 119 Good
2 OHS Governance & Governance pP7-P12 3.80 1.14 Good
3 Utilization of Digital OHS Systems P13-P18 3.78 1.18 Good
4 Digital-Based OHS Integration P19-P23 398 1.14 Good
5  Support for Excellent Campuses P24-P28 4.03 1.16 Good

The variation in average values and standard deviations across dimensions revealed
differences in respondents’ perceptions, which were analyzed to identify areas that needed
strengthening, especially in the context of OHS digital integration. The analysis showed an
average gap of 0.25 between the actual condition and respondents’ expectations. The largest
gap is in the dimension of OHS digital system use (0.25), confirming that this aspect is a top
priority for improvement.
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The gap between expectations and reality primarily concerns the digitalization and
integration of OHS systems. Respondents expressed high expectations for an integrated,
technology-based system, but actual conditions have not fully met these expectations. These
findings emphasize the need for universities to undertake a more comprehensive digital
transformation in OHS management as a crucial strategy for improving governance quality
and institutional competitiveness.

Analysis at the item level showed that the highest-scoring indicators were generally
related to perceptions of the importance of safety and support for a superior campus. In
contrast, the lowest-scoring indicators were related to accessibility of digital systems, ease
of use, and frequency of use. These findings reinforce the view that the main challenge lies
in operationalizing digital systems.

CONCEPTUAL MODEL OF DIGITAL-BASED OHS INTEGRATION IN HIGHER EDUCATION
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Figure 1. Conceptual Model of Digital-Based OHS Integration in Higher Education

Figure 1 presents a conceptual model of digital-based Occupational Health and
Safety (OHS) integration in higher education, structured in an input-process-output flow
with a continuous improvement mechanism. The author developed it by synthesizing and
adapting concepts from the literature on OHS governance, digital transformation, and
systems-based safety management, and applying them to the higher education context. This
is built based on the refinement of the desired objectives. In the input section, the system is
supported by three main components: OHS Policy, OHS Governance, and OHS Resources
[19], indicating that safety implementation depends not only on technology but also on the
readiness of institutional policies and governance. These components then flow into the
process stage centered on the Digital OHS System, which includes important features such
as online applications, monitoring and reporting, e-learning, and emergency response. This
integration is strengthened by technological support such as 10T & sensors, cybersecurity,
and mobile access within a data integration framework, which confirms that the system is
designed to be data-driven and real-time.
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In the output section, this model achieves three main outcomes: optimal safety and
health, compliance and transparency, and an excellent and sustainable campus [26]. This
shows that OHS implementation is not only oriented towards safety but also contributes to
improving governance quality and institutional competitiveness. The presence of analytics
and dashboards strengthens the data-based decision-making function, while the evaluation
and continuous improvement elements emphasize that this system is dynamic and adaptive.
Overall, this model describes an ideal, integrated system, but in actual implementation, its
success depends heavily on the level of digital readiness, system integration, and the active
participation of the academic community in using available technology.

3.2. Discussion

The results of the study show that the implementation of OHS in the university
environment has been in the good category, but not fully optimal, especially in digitalization
and user participation. This condition indicates that the presence of systems and policies
does not automatically guarantee effective implementation at the operational level.
Conceptually, this can be explained by the gap between formal compliance and functional
adoption, where institutions have fulfilled the structural aspects of OHS, but have not fully
succeeded in encouraging active use by the academic community.

In the existing dimension of OHS conditions, even though facilities and procedures
are available, variations in student perceptions indicate that understanding of OHS practices
is not evenly distributed. These findings are in line with previous research, which emphasizes
that the success of OHS implementation is not determined solely by the availability of
facilities, but also by the level of safety literacy and the internalization of OHS culture among
users. Thus, an education-based approach and the strengthening of a safety culture are key
factors in improving implementation consistency.

In terms of governance, the results of the study show that institutional commitment
is relatively good, but it has not been fully followed by active student involvement. This
indicates that OHS governance remains top-down. These findings are consistent with
previous studies showing that overly policy-oriented governance models are often less
effective in building a participatory safety culture. Therefore, a more inclusive approach is
needed, such as student involvement in training, simulation, and evaluation of the OHS
system.

In terms of the use of the digital OHS system, the relatively low score compared to
other dimensions indicates that there are obstacles in technology adoption. Institutionally,
this condition can be caused by limited infrastructure, lack of system integration, and the
absence of a targeted digital strategy in OHS management. Interms of organizational culture,
low utilization can also be influenced by resistance to change, low digital literacy, and the
perception that digital systems have not provided significant added value for users. These
findings are in line with the literature showing that digital transformation in safety
management often faces challenges at the implementation stage, even though it has been
conceptually recognized as important.

On the other hand, the high score on the digital-based OHS integration dimension
indicates that respondents have strong expectations for an integrated, data-driven system.
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The difference between high expectations and low actual utilization indicates an
implementation gap, where conceptual readiness is not followed by operational readiness.
This reinforces the argument that OHS’s digital transformation requires not only technology,
but also organizational and user readiness.

In the dimension of support for superior campuses, the results show that OHS is seen
as a strategic factor in improving institutional quality. These findings are in line with global
trends that place OHS as part of sustainable and competitive institutional governance. Thus,
strengthening OHS, especially through digitalization, not only has an impact on safety
aspects but also on the reputation and performance of institutions as a whole.

Overall, the 0.25-point gap between actual conditions and expectations indicates
significant room for improvement, especially in digitalization and system utilization. The
practical implications of these findings are the need for universities to: (1) develop an
integrated and easy-to-use digital OHS system; (2) improve digital literacy and safety
through continuous training; (3) encourage the active participation of students as the main
users; and (4) develop policies that are not only regulative, but also encourage the adoption
of technology operationally.

This research has several limitations that need to be considered. First, the relatively
small number of respondents and the presence of only one institution can limit the
generalizability of the findings. Second, the focus on students as the main respondents has
not fully represented the perspectives of the entire academic community, including lecturers
and education staff. Third, the approach used is descriptive, so it has not been able to test the
causal relationship between variables in depth.

5. CONCLUSION

This research produced several important findings: the implementation of OHS in
higher education has been structurally sound but not yet fully effective at the operational
level, especially in the utilization and integration of digital systems. The main findings
confirm a gap between conceptual readiness and actual implementation, with the
digitalization aspect of OHS not being utilized to its full potential, even though it is seen as
having a strategic role in supporting institutional excellence. Thus, the contribution of this
research lies in affirming the importance of digital-based OHS integration as a key element
in strengthening adaptive and sustainable higher education governance.

Based on these findings, universities need to develop an integrated, user-oriented
digital OHS system that includes incident reporting features, risk monitoring, early warning
systems, and digital learning support. In addition, increasing digital literacy and the active
involvement of the academic community are important factors in ensuring the effectiveness
of the system’s implementation in practice.

This study was limited to a relatively small number of respondents, so the results
could not be generalized widely. Therefore, further research is recommended to involve a
more diverse sample and use a more comprehensive analytical approach to test the
effectiveness of digital-based OHS implementation in more depth.
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