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Abstract — This study investigates how On-the-Job
Training (OJT) programs in a Philippine higher
education institution support the development of
Industry 4.0 competencies among IT and Hospitality
students. Using a mixed-method approach, findings
reveal that while soft skills like communication and
attention to detail are highly developed, core Industry
4.0 competencies—especially data-driven decision-
making—remain limited. Public sector placements offer
smoother experiences but less technical challenge, while
private placements provide more dynamic, skill-
enhancing tasks. A significant association was found
between placement type and challenges encountered.
The study underscores the need for curriculum and
placement reforms to align OJT experiences with digital
industry demands.
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1. Introduction

In recent years, the rapid pace of technological
change and digital transformation associated with the
Fourth Industrial Revolution (Industry 4.0) has
redefined the landscape of higher education and
workforce preparation globally [22], [13]. Industry 4.0
is characterized by the integration of cyber-physical
systems, Artificial Intelligence, robotics, cloud
computing, and the Internet of Things (loT),
fundamentally transforming how industries operate
and the competencies required of the modern
workforce [20].

For higher education institutions (HEISs),
particularly in developing economies like the
Philippines, aligning academic programs with these
emerging industrial demands has become both a
critical national challenge and a necessity. While the
government is pushing for a "twin transition"—a
green and digital transformation—data from the
Philippine Institute for Development Studies (PIDS)
reveals that local industries, especially micro, small,
and medium enterprises (MSMEs), are struggling to
adapt. A significant portion of Philippine firms are
classified as "non-innovators,"” citing high costs and a
lack of qualified personnel as major barriers to
adopting Industry 4.0 technologies. This national
context makes the role of On-the-Job Training (OJT)
programs, a critical bridge between theoretical
learning and practical skills development, more
important than ever [8]. Through OJT, students gain
exposure to real-world work environments, perform
industry-relevant tasks, and cultivate competencies
essential for employability and lifelong learning [10],
[24].

Despite  widespread  implementation,  the
effectiveness of OJT in preparing students for Industry
4.0 remains under-explored in the literature. While
numerous studies have focused on industry-university
partnerships and curriculum innovation [19], a
significant gap exists in the literature regarding the
actual experiences of students during their OJT.
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There is a lack of empirical evidence on the
specific tasks performed, the skills developed, and the
barriers encountered by students within a setting
where many host companies are themselves in the
early, challenging stages of technological adoption
[25], [16].

Several scholars have emphasized the increasing
need for HEIs to adapt to Industry 4.0 requirements
through experiential learning opportunities [9], [2].
OJT, when well-structured, can enable students to
acquire key Industry 4.0 competencies, such as
problem-solving in digital environments,
collaborative work with automated systems, and
proficiency in data-driven decision-making [3].
However, gaps remain in ensuring that OJT
placements offer sufficient alignment with modern
industrial processes. This issue is particularly acute in
the Philippines, where the slow pace of innovation
within local industries directly impacts the quality of
student placements. The very challenges that hinder
firms from adopting new technologies—such as
inadequate access to cutting-edge tools and a lack of
on-site supervisors with expertise in digital
processes—also prevent them from offering students
a true Industry 4.0 learning experience.

Studies in European and Asian contexts [17], [14].
report mismatches between student tasks and
advanced Industry 4.0 technologies. Moreover,
challenges such as limited supervisor support,
inadequate access to cutting-edge tools, and
insufficient training on digital literacy hinder the full
potential of OJT.

Existing research has also highlighted the lack of
empirical data capturing students’ own perceptions of
their skills gains and challenges during OJT. Most
prior work relies on employer or faculty evaluations
rather than first-hand accounts from student
participants, pointing to an important gap in
understanding how students experience, internalize,
and reflect on their learning during these placements
[21].

In view of the above, there is a pressing need for
more empirical studies that document the actual tasks
and activities performed by students during OJT
placements in various fields, analyze the types of
skills developed or practiced with particular attention
to competencies relevant to Industry 4.0, and identify
barriers and challenges encountered by students in
adapting to contemporary industrial settings. This
study seeks to address these gaps by providing
evidence from the experiences of OJT students
enrolled in Higher Education Institution in the
Philippines — a context where Industry 4.0 adaptation
is still emerging.
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Specifically, the study aims to document the
primary tasks, projects, and activities performed by
OJT students; to identify the key learnings and skills
acquired or enhanced during OJT; and to explore the
challenges and barriers faced by students in achieving
Industry 4.0 readiness during OJT.

2. Methodology

This chapter details the systematic approach used
to conduct the study. It provides a comprehensive
overview of the research design, the participants and
sampling method, the instrument developed for data
collection, the data gathering process, and the
analytical techniques employed to interpret the data.
Each section is designed to ensure the transparency
and replicability of the research process.

2.1. Research Design

This study employed a cross-sectional survey
design utilizing quantitative and qualitative data to
investigate the outcomes of an On-the-Job Training
(OJT) program. This design was chosen for its
suitability in capturing a snapshot of student
experiences across different programs and placement
sectors at a single point in time, enabling the
systematic analysis of trends, relationships, and self-
reported competencies [7]. By integrating both
numerical and textual data, the study provides a
comprehensive and nuanced understanding of the
phenomenon.

2.2. Sample and Sampling Procedure

The study population comprised all OJT students
from the Bachelor of Science in Hospitality
Management (BSHM) and Bachelor of Science in
Information Technology (BSIT) programs at Nueva
Ecija University of Science and Technology -
Gabaldon Campus - Philippines. A purposive
sampling technique was utilized to select participants
who met the inclusion criteria. All students (N=75)
who completed their required OJT hours during the
2024-2025 academic year were invited and
subsequently participated in the study. The primary
inclusion criterion was the successful completion of
the OJT program within the specified timeframe,
ensuring all participants had a complete training
experience to reflect upon.
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2.3. Research Instrument

A structured, self-administered questionnaire was
developed and distributed via Google Forms to collect
the data. The instrument was divided into four main
sections:

Demographic and  Placement  Information:
Collected categorical data on the participants'
academic program and OJT placement details (e.g.,
sector);

Tasks and Activities: Utilized open-ended
questions to gather qualitative descriptions of the
primary duties performed; Competency Development:
Employed a 5-point Likert-type scale (1=Very Low
Extent, 5=Very High Extent) to quantitatively
measure the perceived level of skill acquisition in key
Industry 4.0 competencies. This section also included
open-ended items for qualitative elaboration; and
Challenges Encountered: Used open-ended questions
to capture qualitative data on any difficulties faced
during the OJT.

To ensure content validity, the instrument was
developed based on an extensive literature review and
was subsequently validated by a panel of three
academic experts with specialization in work-
integrated learning and Industry 4.0.

2.4. Data Gathering

Data were collected over a four-week period from
May to June 2025. Following institutional ethical
approval, the online survey link was disseminated to
the eligible participants. Informed consent was
explicitly obtained from each participant through a
consent form integrated into the first page of the
online survey. Participants were assured of the
confidentiality and anonymity of their responses,
which were used exclusively for research purposes.

2.5. Data Analysis

The collected data were analyzed using a mixed-
method approach. Quantitative data were processed
using statistical software, while qualitative data were
subjected to thematic analysis.

Descriptive statistics such as frequency and
percentage distributions were used to summarize the
categorical data, including the participants' program
and placement sector. The weighted mean was
calculated to determine the central tendency of the
Likert-scale responses concerning competency
development, allowing for the ranking of self-
perceived skill levels.
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Quialitative analysis subjected the open-ended
responses related to tasks, skills, and challenges to
analysis using a thematic analysis approach. This
involved familiarization with the data, generation of
initial codes, searching for themes, and defining and
naming those themes. The frequency of each theme
was then calculated to identify dominant patterns in
the student experience.

Inferential Statistics was used to determine if a
statistically significant association existed between
the categorical variables of Placement Sector and
Challenge Category, the Chi-Square (y?) Test of
Independence was employed. The alpha level for
determining statistical significance was set at p < .05.

3. Results

This chapter presents the findings of the study,
organized according to the research objectives. The
data is drawn from an online survey distributed to OJT
students who completed their placements during the
2024-2025 academic year.

3.1. Profile of On-the-Job Training Placements

The profile of the OJT placements was analyzed
based on the respondents' academic program and the
sector of their assigned company or organization.

Table 1. Frequency and percentage distribution of
respondents by program (N=75)

Program Frequency | Percentage
Bachelor of Science in 49 65.3%
Information Technology
(BSIT)
Bachelor of Science in 26 34.7%
Hospitality Management
(BSHM)
Total 75 100%

As shown in Table 1, the majority of the
respondents are from the Bachelor of Science in
Information Technology program, constituting 65.3%
of the total. Students from the Bachelor of Science in
Hospitality Management program make up the
remaining 34.7%.

Table 2. Frequency and percentage distribution of
respondents by placement sector (N=75)

Placement Sector Frequency Percentage
Government / LGU / 44 58.7%
Public School
Private Enterprises 31 41.3%
Total 75 100%
1797
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Table 2 revealed that nearly 60% of the students
were placed in public sector institutions, primarily
Local Government Units (LGUSs) and public schools.
The remaining 41.3% were placed in private
enterprises, which include hotels, restaurants, and
private I1T-related businesses.

This indicates a significant reliance on the public
sector for OJT placements, particularly for IT
students, while the hospitality students were placed

Table 3. Frequency of dominant task and activity themes

exclusively in private businesses relevant to their
field.

3.2. Tasks and Activities Performed by OJT Students

A thematic analysis was performed on the open-
ended descriptions of tasks. The frequency of key
themes was calculated to identify the most common
activities (Table 3).

Task Theme Description Relevant Frequency | Percentage
Program
Clerical, Data entry, encoding, printing, scanning, and BSIT 41 58.7%
Encoding and managing office paperwork.
Office Work
IT Support and Providing technical assistance, troubleshooting BSIT 15 20%
Troubleshooting hardware/software issues.
Food and Cooking, food preparation, baking, and kitchen BSHM 12 16%
Beverage management.
Operations
Hospitality and | Guest assistance, room service, serving, and front- BSHM 11 14.7%
Guest Services desk operations.
Process and Assisting in government processes, events, and BSHM 8 10.7%
Event community outreach.
Assistance

*Percentages are calculated based on the total number of respondents (N=75). The sum of percentages exceeds 100% because a
student's reported activities could be categorized under multiple themes.

The data clearly shows that a majority or 58% of
BSIT students are assigned duties that are
foundational and  administrative  such  as
Clerical/Encoding and IT Support tasks. Common
responses included “encoding and printing,”
"troubleshooting of computers,” and assisting in
various municipal offices.

Conversely, BSHM students were consistently
engaged in hands-on, industry-specific roles. Their
tasks overwhelmingly fell under Food and Beverage
Operations (16%) and Hospitality and Guest Services
(14%).

Table 4. Frequency of key learning and skill themes

This distinction suggests that while BSHM
students receive highly practical, job-ready
experience, the OJT experience for many IT students
is less aligned with advanced Industry 4.0 roles and
more focused on basic office support.

3.3. Key Learnings and Skills Acquired
The skills reported by students were categorized

thematically to identify the most frequently cited areas
of development.

Skills Description Frequency | Percentage

Soft Skills (Communication, Enhanced ability to communicate, interact 38 50.67%

Confidence) professionally, and gain confidence.

Technical and IT Skills New knowledge in software (Excel, etc.), 25 33.33%
troubleshooting, and general IT proficiency.

Practical Industry Skills Learning about workplace environments, time 19 25.33%

(Hospitality) management, and responsibility.

Procedural Knowledge Understanding government processes, office 14 18.67%
procedures, and workflows.

Table 4 shows the frequency of key learning and
skills presented in themes. The most significant
reported gain across all programs was the
development of Soft Skills, with 38 mentions or
50.67% related to improved communication and
confidence.
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This highlights the universal value of OJT in
building professional maturity.

Technical/IT Skills were the next most common
(33.33%), cited primarily by BSIT students. However,
the skills mentioned were often foundational (e.g.,
"more knowledge in MS Excel,” "how to
troubleshoot™).
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This is in contrast to the Practical Industry Skills
(25.335) reported by BSHM students, which were
highly specific and directly applicable to their future
careers (e.g., "making different kinds of breads," "how
to handle guest complaints™). This further supports the
conclusion that the OJT program is providing more
direct, job-specific training for hospitality students
than for IT students in the context of advanced
competencies.

Table 5. Frequency of acquired skills mapped to Industry
4.0 competencies (N=75)

Task Theme Weighted | Description
Mean
Problem-solving in digital 3.85 High Extent
environments
Proficiency in data-driven 3.20 Moderate
decision-making Extent
Attention to detail and 4.55 Very High
accuracy Extent
Communication skills 4.40 Very High
Extent

Presented in the Table 5 is the frequency of
acquired skills mapped to Industry 4.0 competencies.
To assess the OJT program's effectiveness in
preparing students for the modern economy, the skills
reported by the 75 students were analyzed and mapped
against key Industry 4.0 competencies. The frequency
of responses aligning with each competency was
calculated to measure the extent of their development.

The data shows that the OJT program is highly
successful at developing foundational and traditional
competencies. The highest-rated skills, "Attention to
detail and accuracy” (4.55) and "Communication
skills" (4.40), are hallmarks of professional conduct
and are heavily reinforced in traditional office
environments. This aligns perfectly with the fact that
a majority of students (58.7%) were placed in
government and public-school settings, where tasks
often emphasize procedural correctness and
professional interaction over technical innovation.

Conversely, the competencies most central to
Industry 4.0 show lower levels of development. While
"Problem-solving in digital environments" is rated as
"High Extent" (3.85), it is significantly lower than the
foundational skills. This suggests students are getting
some exposure to technical tasks but perhaps not in a
complex or challenging way.

Most critically, the skill of "Proficiency in data-
driven decision-making" has the lowest score at 3.20
(Moderate Extent). This indicates a significant gap in
the OJT program. Students may be handling data, but
they are not being trained to analyze it, interpret it, or
use it to make strategic decisions—a core requirement
for the modern workforce. This gap is likely
influenced by the large number of placements in
sectors that may be slower to adopt data-centric
practices.
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3.4. Challenges Encountered

The analysis of reported challenges shows that a
large portion of students did not perceive any
significant barriers.

Table 6. Frequency of reported challenges (N=75)

Challenges Encountered | Frequency | Percentage
No challenges encountered 58 77.3%
Adapting to Workplace / 7 9.3%
Pressure
Communication Barriers 5 6.7%
Technical / Task-Related 3 4.0%
Difficulties
Transportation / Financial 2 2.7%
Issues
Total 75 100%

As shown in Table 6, an overwhelming majority of
students (77.3%) reported experiencing no challenges
during their OJT. While this may indicate smooth
training periods, it could also suggest that the tasks
assigned were not sufficiently complex to push
students out of their comfort zones. The few
challenges that were reported revolved around
adapting to the workplace environment, dealing with
different personalities ("communication barriers"),
and occasional technical difficulties. This low level of
reported challenges, particularly among IT students,
reinforces the idea that their tasks may be too routine
to pose significant learning obstacles, thereby limiting
their preparation for complex, real-world problem-
solving in an Industry 4.0 context.

3.5. Analysis of Challenges Faced by Placement Sector

The following tables presents the Contingency
Table of Challenges Faced vs. Placement Sector and
the results of Chi-Square Test of Independence, which
was used to determine if there is a statistically
significant association between the type of placement
sector (Government/Public vs. Private) and the
challenges reported by the OJT students.

Table 7. Contingency table of challenges faced vs
placement sector

Challenges Category Government/Pu | Privat
blic (f) e ()
No challenges reported 27 9
Communication/Interpers 1 1
onal

Technical / Task-Related 3 6
Difficulties

Workload/Pressure 0 3

Other Specific 13 11
Challenges
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Table 7 provides a descriptive breakdown of the
challenges encountered by OJT students, categorized
by their placement in either a 'Government/Public' or
'Private’ sector. This table allows to see the raw counts
of reported challenges and make direct comparisons
between the two groups.

The most striking observation is that a large
number of students, particularly those in the
Government/Public sector (27 students), reported
facing no significant challenges. While 9 students in
the private sector also reported no issues, the number
is proportionally much smaller, suggesting that the
public sector placements may be less demanding or
complex.

Students in private placements reported twice as
many technical difficulties (6 students) compared to
their counterparts in the public sector (3 students).
This indicates that the work in private companies
might be more technically complex or that students are
given tasks that push their existing skill boundaries
more often. Workload/Pressure was reported
exclusively by students in the private sector (3
students), with zero reports from the public sector.
This suggests a faster-paced or higher-stakes work
environment in the private enterprises where students
were placed. While both sectors reported a similar,
low number of Communication/Interpersonal
challenges (1 student each). The category of "Other
Specific Challenges™ (which typically includes issues
like transportation or finances) was also reported with
similar frequency in both sectors (13 in public, 11 in
private), indicating that these external factors affect
students regardless of their placement type.

This contingency table paints a picture where
private sector placements appear to be more
demanding, presenting more technical and workload-
related challenges, while public sector placements are
perceived as less challenging by the students.

Table 8. Chi-Square test results

Chi-Square Statistic Degrees of P-value
) Freedom (df)
10.9085 4 0.0276

Table 8 presents the results of the Chi-Square Test
of Independence, an inferential statistical test used to
determine if there is a significant association between
the two categorical variables: 'Placement Sector' and
‘Challenges Category".

The standard threshold for statistical significance
(alpha level) is 0.05. Since the calculated p-value of
0.0276 is less than 0.05, the null hypothesis is rejected.
This result is statistically significant, meaning the
observed association between the placement sector
and the type of challenges students face is not likely
due to random chance.
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It can be confidently concluded that there is a real,
significant difference in the nature of challenges
encountered by students in government/public
placements versus those in private placements.

4. Discussion

This chapter presents the statistical analysis of the
data collected from 75 On-the-Job Training (OJT)
students. The findings are contextualized within
existing literature to provide a comprehensive
discussion suitable for an academic audience. The
analysis explores the profile of training placements,
the nature of tasks performed, the competencies
acquired, and the challenges encountered by students,
with a particular focus on readiness for Industry 4.0.

4.1. Profile of OJT Placements: Public and Private
Sector Engagement

The study's respondents were primarily from the
Bachelor of Science in Information Technology
(BSIT) program (65.3%), with a smaller cohort from
the Bachelor of Science in Hospitality Management
(BSHM) program (34.7%). A significant finding
regarding the training environment is the distribution
of placements between the public and private sectors.
As indicated in Table 2, a majority of students (58.7%)
were placed in government institutions, including
Local Government Units (LGUSs) and public schools,
while 41.3% were hosted by private enterprises.

This reliance on the public sector for OJT
placements, especially for technology students, is a
critical contextual factor. While the private sector is
often seen as the primary driver of technological
innovation, government agencies and public
institutions are vital partners in workforce
development, particularly in developing economies
[27]. However, these sectors often face different
pressures and rates of technological adoption, which
can profoundly impact the nature and quality of the
experiential learning provided to students [12]. This
disparity highlights the importance of aligning
educational programs with industry needs to enhance
learning outcomes and better prepare students for the
workforce.

4.2. Nature of Student Tasks: A Dichotomy in
Experiential Learning

The tasks performed by students during their OJT
revealed a sharp dichotomy between the two academic
programs, reflecting the different operational realities
of their host institutions. As shown in Table 3, BSIT
students were overwhelmingly assigned to Clerical,
Encoding and Office Work (58.7%) and IT Support
and Troubleshooting (20%).
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These roles, while providing exposure to a
professional environment, are largely administrative
and reactive. This finding aligns with literature
suggesting that many organizations, particularly in the
public sector of developing nations, are still in the
nascent stages of digital transformation, where IT
functions are focused on maintaining legacy systems
rather than driving innovation [23], [28]. The tasks
described by students—such as encoding, printing,
and basic troubleshooting—represent foundational IT
skills but fall short of the complex, proactive roles
envisioned in an Industry 4.0 framework.

Conversely, BSHM students were consistently
engaged in hands-on, industry-specific roles directly
related to Food and Beverage Operations (16%) and
Hospitality and Guest Services (14.7%). Their
experience aligns closely with the principles of
authentic, work-integrated learning (WIL), where
students perform core business functions and develop
practical, job-ready skills [18], [26] This distinction
suggests that the OJT program provides a more direct
pathway to professional practice for hospitality
students, whereas the experience for IT students may
be misaligned with the advanced competencies
required by the contemporary digital economy.

4.3. Competency Acquisition: Bridging Foundational
Skills and the Industry 4.0 Gap

The analysis of skills acquired during the OJT
program highlights both significant successes in
developing foundational competencies and critical
gaps in preparing students for Industry 4.0. As shown
in Table 5, students reported the highest levels of
development in Attention to detail and accuracy
(WM=4.55) and Communication skills (WM=4.40).
The development of these soft skills is a well-
documented and crucial outcome of work placements,
as they are consistently ranked by employers as
essential for workplace success [6]. The high rating
for these skills indicates that the OJT program is
effective in building the professional maturity and
interpersonal abilities necessary for any career path.

However, a clear gap emerges when examining
competencies more central to Industry 4.0. While
Problem-solving in digital environments was
developed to a "High Extent” (WM=3.85), it was rated
significantly lower than foundational skills. This
suggests that students engaged in tasks that required a
basic level of technical application but were not
sufficiently complex to foster advanced analytical or
creative problem-solving [1].

The most critical finding is the "Moderate Extent"
(WM=3.20) to which students developed Proficiency
in data-driven decision-making.
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This low rating points to a significant deficiency in
the OJT experience. In the era of Industry 4.0, the
ability to analyze, interpret, and leverage data for
strategic insight is paramount [22]. The data suggests
that while students may have been handling data (i.e.,
encoding and managing it), they were not being
trained to use it. This skills gap is a common challenge
in higher education, where curricula and training
programs often lag behind the rapid evolution of
industry demands for data literacy [4]. The prevalence
of placements in sectors that may be slower to adopt
data-centric practices likely contributes to this finding.

4.4. Student Challenges: The Paradox of a *""Challenge-
Free' Experience

A striking and paradoxical finding of this study is
that an overwhelming majority of students (77.3%)
reported experiencing no significant challenges during
their OJT (Table 6). While this could be interpreted as
a testament to well-managed programs, it can also be
viewed through the lens of educational and learning
theories. Experiential learning theory posits that
meaningful learning occurs when individuals face and
resolve authentic problems or “disorienting
dilemmas" that challenge their existing knowledge
and skills. A lack of perceived challenges may
therefore indicate that the tasks assigned were not
sufficiently complex or demanding to stimulate deep
learning or significant skill development [11]. This
aligns with the findings on competency acquisition,
where foundational skills were highly developed, but
more advanced, problem-solving skills were not.

This "challenge-free™ experience was statistically
linked to the placement sector. The Chi-Square
analysis (Table 8) revealed a statistically significant
association between the placement sector and the
nature of challenges faced (3> = 10.9085, p = 0.0276).
As detailed in the contingency table (Table 7),
students in the Private sector were significantly more
likely to report Technical/Task-Related Difficulties
and Workload/Pressure. In contrast, a
disproportionately large number of students in the
Government/Public sector reported no challenges.
This suggests that the private sector placements, while
still not fully aligned with Industry 4.0, provided a
more dynamic and demanding environment that
pushed students to confront technical and workload-
related pressures [15]. The lack of such pressures in
many public sector placements, while perhaps leading
to a smoother experience, may inadvertently hinder
the development of the resilience, adaptability, and
advanced problem-solving skills that are critical for
navigating the complexities of the modern workforce

[5].
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5. Conclusion

This study reveals a critical misalignment between
the outcomes of the current On-the-Job Training
program and the competencies required by Industry
4.0. While the OJT program is effective in developing
foundational soft skills like communication and
attention to detail—Ilargely through administrative
tasks in public sector placements—it falls significantly
short in cultivating advanced skills, particularly in
data-driven decision-making. The lack of perceived
challenges among a majority of students, especially in
the public sector, suggests that the assigned tasks are
often not complex enough to foster the deep, adaptive
problem-solving skills necessary for the modern
economy. The statistically significant difference in
challenges between public and private sector
placements indicates that the latter provides a more
demanding environment, yet both fall short of true
Industry 4.0 immersion. Therefore, a strategic
overhaul of the OJT program is necessary, focusing on
securing industry partnerships and designing learning
experiences that move beyond routine tasks to
intentionally develop the analytical and digital
competencies students would need to thrive.
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