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Abstract—Technical-Vocational Education and Training
(TVET) plays a pivotal role in shaping a competent labor force,
particularly in the Philippines, where curricula are designed to
prepare students for National Competency (NC) assessments.
While e-learning systems are increasingly adopted to support
the theoretical and cognitive preparation for these high-stakes
certifications, their effectiveness relies heavily on system design.
Distinct from previous research that focuses broadly on general
academic achievement, this study addresses a specific gap by
examining how system usability specifically translates into
readiness for practical skills certification. Grounded in the
Technology Acceptance Model (TAM) and Self-Regulated
Learning (SRL) frameworks, this study aims to empirically
explore the influence of e-Learning System Usability (ESU) on
students’ Assessment Readiness (AR), and the mediating roles
of Digital Learning Engagement (DLE) and Assessment
Comprehension (AC). A structural model was proposed
through a mixed-methods sequential exploratory design. An
online survey yielded 203 valid responses from
technical-vocational students in the Philippines. Structural
Equation Modeling (SEM) revealed that the direct causal path
between usability and readiness was insignificant. However, full
mediation was established: usability significantly influenced
engagement and comprehension, which in turn drove
assessment readiness. These findings suggest that prioritizing
usability is a crucial pedagogical strategy. A user-friendly
design does not merely deliver content; it fosters the
engagement and deep comprehension necessary for students to
succeed in national skills certifications.

Keywords—e-learning system usability, digital learning

engagement, assessment readiness, Technical-Vocational
Education and Training (TVET), Structural Equation
Modeling (SEM)

I. INTRODUCTION

Technical-Vocational Education and Training (TVET) is
recognized worldwide as a crucial driver of economic
development and national competitiveness [1]. In the
Philippines, TVET is delivered through various programs
preparing learners for National Competency (NC)
assessments administered by the Technical Education and
Skills Development Authority (TESDA). These centralized,
high-stakes assessments validate whether a learner has
mastered the specific skills required by industry
standards [2]. Consequently, passing these certifications is
vital for graduates, significantly enhancing their
employability and contributing to the country’s human
resource competence [3]. To support this, institutions have
increasingly integrated e-learning systems to provide better
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access to training materials and review modules [4, 5].

However, challenges persist in preparing students for
demanding assessments like the Electrical Installation and
Maintenance (EIM) NC II. Issues such as mismatched
curricula, inadequate hands-on materials, and anxiety
regarding evaluation methods often serve as barriers to
readiness [6, 7]. While traditional instruction sometimes fails
to align with the practical nuances of performance-based
certifications, e-learning offers a potential solution by
providing interactive tools and accessible study materials [8].
Yet, the mere presence of digital tools is insufficient; their
effectiveness relies heavily on their design. As TVET
students increasingly depend on these platforms, their ability
to navigate and comprehend the material is directly
influenced by the system’s usability [9, 10]. Poorly designed
systems can lead to frustration and disengagement, ultimately
impeding rather than aiding assessment preparation. In this
study, the term preparedness refers to the general state of
being equipped with the necessary skills, whereas
Assessment Readiness (AR) is operationalized as the specific
psychological and behavioral construct reflecting a student’s
confidence and competence to undergo the National
Certification process.

Despite the growing adoption of e-learning in Philippine
TVET, there is a need for a deeper understanding of the
specific psychological and behavioral pathways through
which a technical feature—usability—translates into student
preparedness. To address this gap, this study integrates the
Technology Acceptance Model (TAM) and Self-Regulated
Learning (SRL) theory as its theoretical foundation. TAM
posits that perceived ease of use is a primary driver of user
behavior [11], while SRL theory suggests that successful
learning requires active engagement and deep comprehension
of the task requirements [12]. By synthesizing these
frameworks, this study argues that usability is not merely a
technical convenience but a catalyst that triggers the
self-regulated behaviors necessary for mastering competency
standards.

Current literature advocates for empirical models that link
these digital factors specifically to vocational skill
certification [13]. Thus, this study specifically intends to: (1)
formulate an integrated conceptual model based on TAM and
SRL regarding the influence of e-learning system usability on
digital learning engagement, assessment comprehension, and
assessment readiness; and (2) empirically test such a model
among industrial technology students in the Philippines via
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Structural Equation Modeling (SEM).

II. LITERATURE REVIEW

A. Theoretical Framework

To understand how technical features of an e-learning
system translate into student preparedness, this study
integrates the Technology Acceptance Model (TAM) and
Self-Regulated Learning (SRL) theory. TAM suggests that
perceived ease of use is a fundamental determinant of
whether a user will accept and utilize a system effectively
(11). In the context of this study, e-Learning System
Usability (ESU) represents this ease of use. However,
usability alone does not guarantee learning outcomes.
Therefore, the study draws on SRL theory, which posits that
learners must actively engage with content and monitor their
understanding to achieve mastery [14]. Here, Digital
Learning  Engagement  (DLE) and  Assessment
Comprehension (AC) serve as the self-regulated processes
facilitated by a usable system. The integrated model proposes
that usability (TAM) reduces the cognitive load of operating
the technology, thereby freeing up mental resources for
engagement and comprehension (SRL), which are the
proximal precursors to Assessment Readiness (AR).

B. E-Learning System Usability as an Antecedent of Digital
Learning Engagement and Assessment Comprehension

E-learning system usability is defined as the degree to
which a system enables users to perform tasks effectively,
efficiently, and with satisfaction [15]. In the specialized
context of Technical and Vocational Education and Training
(TVET), usability is critical because the curriculum often
bridges complex theoretical concepts with practical
application. Recent studies in vocational education
emphasize that digital tools must be specifically
contextualized to be effective. For instance, Rini et al. [16]
highlighted that Learning Management Systems (LMS) like
Chamilo, when developed with vocational standards in mind,

significantly streamline the delivery of web-based instruction.

Similarly, Nurhaliza et al. [17] demonstrated that specialized
learning media (such as Kodular-based apps) enhance
instruction in vocational high schools by making abstract
informatics concepts more accessible. These findings align
with TAM, suggesting that when a system removes technical
friction, students can focus on the learning content rather than
the interface.

A highly usable system allows learners to concentrate on
the learning activities, encouraging prolonged involvement
and deeper cognitive processing [9, 18]. This relationship is
pivotal: if the interface is intuitive, the “cost” of engagement
drops. In a rational sense, usability acts as a direct channel for
escalating engagement. Consequently, a user-friendly
environment creates an atmosphere where system
effectiveness leads to seamless student participation. Hence,
the hypothesis below is suggested:

HIi: E-learning system usability positively and
significantly  influences  students’  digital  learning
engagement.

Furthermore, the influence of usability extends to the
comprehension of assessment criteria. In TVET,
understanding the assessment means the student knows the

specific competency standards, task characteristics, and
evaluation processes required for National Certification [14].
Quality e-learning platforms that are easy to navigate and
have  well-structured information presentation can
significantly enhance this understanding [19, 20]. When
students can easily access and process information about
assessment standards—without getting lost in a confusing
menu structure—their cognitive load decreases [21]. This
clarity allows them to focus on understanding the “rules of
the game” for their upcoming exams. Thus, improved system
usability is assumed to directly facilitate better student
comprehension of assessments. Hence, the following
hypothesis is laid down:

H2: E-learning system usability positively and
significantly influences students’ assessment comprehension.

C. Digital Learning FEngagement and Assessment
Comprehension as an Antecedent of Assessment Readiness
After identifying the factors that significantly influence
engagement in digital learning, this research has further
explored the extent to which assessment readiness is
associated with this engagement. Assessment readiness in the
area of Technical and Vocational Education and Training
(TVET) means that the learner is fully equipped with the
essential theoretical knowledge, practical skills, and the
necessary mental characteristics, such as confidence, to
successfully carry out national competency
assessments [22, 23]. Active digital learning engagement,
which involves regular participation, thorough cognitive
processing of learning materials, and positive emotional
involvement, is considered to have a direct impact on
assessment readiness. For instance, consistent behavioral
engagement with e-learning materials not only helps the
learning of practical skills but also the familiarity with the
assessment formats [24, 25]. In contrast, intellectual and
emotional engagement can empower the learner with
conceptual understanding and the self-assurance required to
be successful in the evaluation process [26, 27]. This link,

where active student involvement leads to better
preparedness, underpins the next hypothesis:
H3: Digital learning engagement positively and

significantly influences students’ assessment readiness.

In addition to the previous factors of assessment readiness,
this investigation examines the impact of understanding the
assessment. A student’s deep grasp of the assessment
standards, ratings, task requirements, and frequent evaluation
errors related to national competency assessments reflects
their assessment comprehension [28, 29]. Knowing the most
essential aspects of assessment thoroughly, often referred to
as assessment literacy, is crucial for students to demonstrate
confidence and feel prepared. Students are in a better position
to channel their learning energy, perform appropriate
self-correction, and develop self-efficacy when they fully
understand what is expected of them and how their work will
be assessed [30-32]. Such transparency helps clarify the
particular task at hand, thereby minimizing anxiety among
students, which in turn increases their overall mental and
practical preparedness for the tests. Thus, it is posited that:

H4:  Assessment  comprehension  positively — and
significantly influences students’ assessment readiness.
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D. E-Learning System Usability and Assessment Readiness

Although the impact of e-learning system usability on
assessment preparedness, engagement, and understanding is
generally expected to be mediated, the theory also suggests a
direct positive effect. The high usability of e-learning
platforms can positively impact students’ capabilities to
prepare for assessments by enhancing their technical skills,
motivation, and overall satisfaction with the learning process,
which are essential factors of readiness [33, 34]. Essentially,
an easy and seamless user experience, free from any
annoyance, can have a profoundly positive impact on
people’s cognitive capacity when they are learning or
practicing, which is why they may later recall the material
used for national competency assessments [35, 36].
Moreover, students’ self-confidence and mental readiness for
the challenge can be enhanced by the existence of functional
systems that provide clear instructions, opportunities for
practice, and prompt feedback [37, 38]. Hence, the
E-learning setting, if properly structured, may be a facilitator
of the student’s preparedness. Thus, the following hypothesis
is proposed:

H5: E-learning system usability  positively
significantly influences students’ assessment readiness.

In summary, the research hypotheses developed in this
study are visually represented in the proposed conceptual
framework, as illustrated in Fig. 1.

and

Digital Learning
Engagement

DLE

e-Learning
System Usability
-ESU

Assessment
Readiness- AR

Assessment
Comprehension-

AC

Fig. 1. Proposed conceptual framework.
III. MATERIALS AND METHODS

A. Methodology

This study was conducted to investigate the impact of
e-learning system usability on digital learning engagement,
assessment comprehension, and assessment readiness among
technical and vocational students preparing for National
Certificate (NC) qualifications. A mixed-methods sequential
exploratory design was utilized to develop and validate the
proposed structural model. SEM studies typically adopt this
approach to ensure that constructs are theoretically grounded
and empirically validated. The qualitative phase involved
identifying key constructs and developing initial
measurement items through a review of the literature and
preliminary interviews. For the qualitative phase, preliminary
interviews were conducted with TVET instructors and
students to identify context-specific themes. The verbal data
were analyzed using Thematic Analysis following the
six-step framework by Braun and Clarke [39]. Transcripts
were coded to generate initial categories which were then
mapped to the theoretical constructs of TAM and SRL. To
ensure trustworthiness, member checking was performed
where participants reviewed the extracted themes for
accuracy. These were then refined and validated through

confirmatory factor analysis during the quantitative phase of
the study. This two-stage methodology enhances the validity
and reliability of the measurement model before testing the
structural paths in SEM. In the present study, qualitative
insights derived from literature and interview data in the
TVET context informed the generation of hypotheses. These
findings were then synthesized to propose the hypotheses and
the conceptual framework or structural model presented in
the literature review section (see Fig. 1).

For the quantitative validation of the structural model, a
survey questionnaire was administered to
technical-vocational and industrial technology students
enrolled in North Eastern Mindanao State University in the
Philippines. The selection of participants was achieved using
a convenience sampling method, chosen for its practical
advantages and cost efficiency in data collection. To reach
potential respondents, the survey link was disseminated
through various channels, including relevant student social
media groups, online forums frequented by TVET students,
and official institutional communication platforms.
Collaboration with faculty members and student
organizations was also undertaken to ensure broader
dissemination of the survey. Prospective participants were
carefully screened to confirm they met the study’s inclusion
criteria, and informed consent was obtained before they
participated in the survey. Furthermore, respondents were
encouraged to share the survey details with other eligible
peers. The criteria for inclusion stipulated that participant
must: (a) consent to their data being utilized for research and
publication; (b) be currently enrolled in either the Bachelor of
Science in Industrial Technology or Bachelor of
Technical-Vocational Teacher Education program; (c) be
preparing for or have recently undertaken a national
competency assessment; and (d) have experience using
e-learning systems or e-reviewers for their studies.

Table 1. Distribution of respondents

Profile Category N %
18 40 19.70
19 59 29.06
20 42 20.69
21 13 6.40
Age (Years) 2 19 936
23 20 9.85
24 5 2.46
25 and above 5 2.46
Sex Male 191 94.09
Female 12 591
Year level 212:1 11903 945 9037
Bachelor of
Science in
Industrial 193 93.07
Degree Technology
program Bachelor of

Technical-Vocati
onal Teacher
Education

10 4.93

The demographic and academic characteristics of the
respondents are detailed in Table 1. This table outlines the
distribution of the 203 participating students based on age,
sex, year level, and specific degree program. The majority of
students were aged 19 (29.06%), followed by those aged 20
(20.69%), with the age group 18—22 collectively representing
a significant portion of the sample (75.85%). In terms of sex,
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males (94.09%) constituted the predominant group.
First-year students (95.07%) formed the largest cohort by
year level. Regarding degree programs, students from the
Bachelor of Science in Industrial Technology (95.07%)
comprised the majority of respondents.

B. Research Instruments

The survey instrument comprised three sections. The first
detailed the informed consent, outlining the study’s purpose,
procedures, potential risks, confidentiality measures, and
benefits, with statements reviewed and approved by student
representatives. The second section collected demographic
and academic information (sex, year level, degree program,
and age) and included screening questions. These confirmed
participants were preparing for or had undertaken a national
competency assessment (e.g., EIM NC II) and had experience
with e-learning systems or E-reviewers, with affirmative
responses required for eligibility. The final section assessed
students’ perceived levels of ESU, DLE, AC, and AR.
Constructs were operationalized via a literature review (see
Table Al). To ensure content validity, the initial draft of the
questionnaire underwent expert validation by three distinct
experts: an educational technologist, a TVET curriculum
planner, and a psychometrician. Their feedback was
incorporated to refine the terminology, ensuring it aligned
with the specific context of National Competency
assessments. The instrument utilized a five-point Likert
scale.

1) Data gathering procedure

This study was conducted in strict adherence to the ethical
protocols established by the Research and Development
Office of North Eastern Mindanao State University. Ethical
approval was granted under the institutional review oversight
for social science research (Protocol/Ref:
NEMSU-RDO-2025-04). Informed consent was obtained
from all participants prior to data collection. The survey was
disseminated using Google Forms from April to May 2025.
The study employed a convenience sampling technique.
While the authors acknowledge that this non-probability
method limits the ability to generalize results to the entire
population of TVET students in the Philippines, it was
chosen for its practical efficiency in reaching a specific,
hard-to-access demographic—industrial technology students

actively preparing for certification—during the academic
term. To mitigate selection bias and ensure diversity, the
survey link was distributed through multiple distinct channels,
including student organizations, official faculty-moderated
groups, and cross-institutional forums. This approach
ensured that the sample, though convenience-based, captured
a broad cross-section of the target population’s experiences.

C. Data Analysis

This study employed SPSS version 26 and AMOS 26.0 for
data analysis. Descriptive statistics were used to summarize
the categorical data obtained from the survey. At the same
time, Confirmatory Factor Analysis (CFA) was conducted to
validate the measurement model and establish its construct
validity, internal consistency, and dimensionality. The
Fornell-Larcker criterion served as a reference to provide
evidence of its discriminant validity. Lastly, Structural
Equation Modeling (SEM) was performed to evaluate the
structural model and test the hypothesized relationships. The
final sample size of N = 203 satisfies the minimum
requirements for Structural Equation Modeling. According to
Hair et al. [40], a critical mass of 200 is recommended for
providing a sound basis for estimation. Furthermore, the
sample exceeds the 10-times rule [41], which suggests having
10 times as many respondents as the maximum number of
structural paths directed at a particular construct in the model.

IV. RESULT

A. Measurement Model Assessment

Confirmatory Factor Analysis (CFA) was done by using
the maximum likelihood method. This method was selected
due to its effectiveness in experiments with a large number of
samples [42]. At the very first step, the criteria for the
model-data fit were checked through ¢-values and
standardized factor loadings (SFL) for each item. The
observed f-values ranged from 6.316 (EUS1) to 10.829
(AR1), while SFLs ranged from 0.572 (EUS1) to 0.904 (AC2)
(see Fig. 2 and Table 2). According to the suggestions given
by Hair ef al. [40] and Kline [43], every #-value was greater
than or equal to 1.96, and every SFL was higher than 0.5;
therefore, there were no items deleted.

Table 2. Convergent validity and internal consistency results of the measurement model

Constructs

Item z-value SFL. AVE AVE? Composite reliability

ESU1
ESU2
E-Learning System Usability (ESU) ESU3
ESU4
ESUS5

6.316 0.572 0.509 0.713
8.942 0.802
7.955 0.712
7.698 0.690

0.837

0.767

DLEI
DLE2

DLE3
DLE4

Digital Learning Engagement (DLE)

7.649 0.788 0.559 0.748
7.814 0.813

7.079 0.714

0.835

0.667

ACl1
AC2
AC3

Assessment Comprehension (AC)

9.944 0.687 0.627 0.792
7.925 0.904

0.833

0.769

AR1 10.829 0.848 0.668 0.818
10.559 0.831
9.933 0.792

AR2
AR3
AR4

Assessment Readiness (AR)

0.890

0.798

Subsequently, five Goodness-of-Fit Indices (GFIs) were
examined to evaluate the overall fit of the measurement

model, as shown in Table 3. The results confirmed an
acceptable model fit without requiring any modifications,
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with CFI = 0.936, TLI = 0.922, RMSEA = 0.073,
SRMR = 0.0552, and a Chi-square/df Ratio of 1.724. All five
indices met their respective acceptable thresholds as

suggested by Hair ef al. [40], indicating the model strongly
fits the sample data.

Table 3. Measurement model data fit indices results

Model fit indices Proposed threshold value

Source Resulting value

CFI >0.90
TLI >0.90
RMSEA <0.08
SRMR <0.08

Chi-square/df Ratio <3.00

Hair et al. (2009) [40] 0.936
Hair et al. (2009) [40] 0.922
Hair et al. (2009) [40] 0.073
Hair ef al. (2009) [40] ~ 0.0552
Hair ef al. (2009) [40] 1.724
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Fig. 2. Confirmatory factor analysis results.

The convergent validity and internal consistency of the
measurement model were then evaluated. Convergent
validity was demonstrated as shown in Table 2, with the
Average Variance Extracted (AVE) for each construct
(ESU = 0.509, DLE = 0.559, AC = 0.627, AR = 0.668) all
above the suggested 0.50 value. Internal consistency has been
validated, with the Composite Reliability (CR) value for each

latent variable (ESU = 0.837, DLE = 0.835, AC = 0.833,
AR = 0.890) all above the threshold of 0.70 [40] used as a
benchmark. Eventually, the discriminant validity was
confirmed through the Fornell-Larcker criterion. This point
of view suggests that the correlation of any construct with
another should be lower than the square root of its AVE. Such
a measure ensures that there are no overlaps between the
constructs. The analysis shown in Table 4 confirms that for
each of the four constructs, the square root of its AVE
consistently exceeded the inter-construct correlation
coefficients, thus establishing discriminant validity.

Table 4. Discriminant validity results (Fornell-Larcker criterion)

Variable ESU DLE AC AR
ESU 0.713
DLE 0.641 0.748
AC 0323  0.497 0.792
AR 0333  0.614 0.745 0.818

The square root of AVE is shown on the diagonal of the matrix in bold;
inter-construct correlation is shown off the diagonal.

B. Structural Model Assessment

The proposed structural model and the corresponding
hypotheses were tested using Structural Equation Modeling
(SEM) to assess the model’s validity. As presented in Table 5
and illustrated in Fig. 3, the results indicated that four of the
five proposed hypotheses were supported.

Table 5. Structural model estimates

Hypothesized path  Standardized beta () #-value (CR.)  p-value Decision
H, ESU-—- DLE 0.662 5.581 HokE Supported
H, ESU— AC 0.368 3.596 Hkk Supported
H; DLE — AR 0.456 3.689 Hokk Supported
H, AC — AR 0.634 6.277 Hokk Supported
Hs  ESU— AR —0.158 —1.344 0.179  Not Supported

*** denotes p < 0.001*

Specifically, E-Learning System Usability (ESU) was
found to have a positive and significant influence on both
Digital Learning Engagement (DLE) (BH1 =0.662, t=5.581,
p < 0.001) and Assessment Comprehension (AC)
(BH2 = 0.368, t = 3.596, p < 0.001). The model explained
43.8% of the variance in DLE and 13.5% of the variance in
AC. Additionally, both mediating variables significantly
predicted Assessment Readiness (AR). Digital Learning
Engagement had a positive and significant influence on AR
(BH3 = 0.456, t = 3.689, p < 0.001), and Assessment
Comprehension also had a positive and significant influence
on AR (BH4 =0.634, t = 6.277, p < 0.001). Collectively, the
predictors in the model explained a substantial 60.7% of the
variance in Assessment Readiness.

Fig. 3. Structural equation modeling results.
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However, the direct path from ESU to AR (BHS5 = —0.158,
t =—1.344, p = 0.179) was not statistically significant. This
finding indicates that DLE and AC fully mediate the
relationship between e-learning System Usability and
Assessment Readiness. Fig. 4 presents the final structural
model with the non-significant path from ESU to AR
removed.

C. Mediation Analysis

To validate the mediating roles of DLE and AC, a
bootstrapping analysis was conducted using AMOS (with
2000 samples and 95% bias-corrected confidence intervals).
This method provides a rigorous estimation of indirect effects,
addressing the limitations of the causal steps approach.

Digital Learning
Engagement
DLE

e-Learning
System Usability
ESU

Assessment
Readiness - AR

Assessment
Comprehension
AC

Fig. 4. Final structural model.

As presented in Table 6, the total standardized indirect
effect of ESU on AR through the mediating variables was
0.535. The bootstrapping results indicated that this effect is
statistically significant (p = 0.001), with a 95% confidence
interval ranging from 0.272 to 0.970. Importantly, this
confidence interval does not straddle zero, confirming the
robustness of the mediation.

Table 6. Mediation analysis results
Standardized 95% CI 95% CI

Hypothesized

. Indirect Lower Upper p-value Decision
Indirect Path Effect (B) Bound Bound
ESU — DLE/
AC — AR 0.535 0.272 0.970 0.001  Supported
(Total Indirect)

V. DISCUSSION

In the context of the increasing integration of e-learning in
Technical and Vocational Education and Training (TVET),
the present study aimed to determine how the usability of
e-learning systems shapes students’ digital learning
engagement, assessment comprehension, and ultimately their
assessment readiness for national competency assessments.
The proposed structural model was grounded in the
Technology Acceptance Model (TAM) and Self-Regulated
Learning (SRL) frameworks, highlighting the interconnected
roles of system design and student-centered learning
processes. Given the limited empirical models in the TVET
domain that specifically map these pathways, an empirical
validation was necessary to guide institutional practice and
contribute to the theoretical understanding of how usability
translates into student preparedness.

The results revealed that ESU positively and significantly
influenced students’ DLE, supporting H;. This finding aligns
with recent studies confirming the close connection between
software ease of use and student engagement [9, 10].

Cognitively, a user-friendly system minimizes unnecessary
mental load, allowing students to concentrate on the content
rather than fighting with the technology [20, 44]. Affectively,
a frustration-free experience instills satisfaction and
motivation, which are critical sources of continuous
engagement [19, 45]. Essentially, when an E-learning tool is
intuitive, it lowers the barrier to entry, enabling students to
involve themselves in the learning process not only
behaviorally but also intellectually and emotionally. This
aligns with recent findings by Wagino et al. [46], who
emphasized that motivation and active participation in
E-learning environments are critical precursors to academic
achievement and critical thinking.

Similarly, the research found that ESU is a major positive
predictor of AC, providing support for H,. A user-friendly
system offers more than just information displays; it facilitates
the development of evaluation literacy. Within the rigorous
atmosphere of TVET, usability becomes a direct path to
comprehension, as students must grasp complex
performance-based criteria [47]. As demonstrated by
Krebs et al. [48], a well-designed interface clarifies the goals
and intricate scoring rubrics, thereby reducing extraneous
cognitive load. This transparency enables students to focus
their mental resources on understanding the “rules of the
game,” which is the foundation for self-regulated
competency development [49].

The study also demonstrated that DLE is a significant
predictor of AR, supporting Hs. This result reinforces a basic
principle in educational technology: active engagement is the
precursor to readiness. Addressing the concern regarding the
relevance of digital tools for manual skills certification, the
findings posit that “readiness” is as much a psychological
state as it is a physical capability. While the National
Certificate (e.g., EIM NC II) assesses hands-on proficiency,
the mental framework for those skills—knowing the
sequence of operations and reducing performance
anxiety—can be effectively cultivated digitally. A highly
usable E-reviewer acts as a mental simulator. By allowing
students to repeatedly rehearse the process and standards
without the logistical constraints of a physical workshop, the
system builds the cognitive readiness necessary for the actual
exam.

Furthermore, the analysis revealed a substantial positive
effect of AC on AR, supporting Hs. This finding
demonstrates that preparation for a national competency test
requires not only technical skill but also a deep understanding
of the assessment’s guidelines. A lack of understanding can
hinder even skilled students, as they may fail to demonstrate
their abilities correctly due to misinterpreted tasks [50].
Clark [12] notes that knowing the specific assessment criteria
allows learners to set clear goals and self-correct. This clarity
demystifies the high-stakes environment, enhancing the
psychological dimension of readiness by boosting confidence
and reducing the anxiety that often hinders performance [51].

Finally, the bootstrapping analysis (Table 6) provides
critical insight into the mechanism of full mediation. The
significant indirect effect (= 0.535, p = 0.001) confirms that
e-learning system usability is not a direct driver of
assessment readiness, but instead acts as a foundational
enabler. Unlike general higher education studies, which often
find a direct link between system quality and academic
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performance, this study reveals a more nuanced pathway
specific to the TVET context. The non-significant direct path
indicates that for technical-vocational students, usability is a
‘hygiene factor’—it prevents frustration but does not
inherently build competence. Competence is only built when
that usability successfully triggers active cognitive
processing (engagement) and clarifies the complex rubric of
the national assessment (comprehension). This distinction is
vital for policymakers: investing in user-friendly platforms is
justified because “usable” is the prerequisite for the deep
engagement required for skill mastery.

VI. CONCLUSION

The research investigates the influence of E-learning
system usability on the assessment readiness of
technical-vocational students preparing for national
competency assessments. The findings dismantle the
assumption that a high-quality system directly translates to
preparedness. Instead, the study confirms a full mediation
model: usability acts solely as a catalyst that triggers digital
learning engagement and assessment comprehension.

Theoretically, this study validates an integrated framework
combining the Technology Acceptance Model (TAM) and
Self-Regulated Learning (SRL) within the TVET context. It
demonstrates that while TAM explains the acceptance of the
tool (via usability), SRL explains the process of readiness
(via engagement and comprehension). This contributes to the
literature by proving that in vocational education, technical
features are inert unless they successfully activate the
student’s psychological and behavioral involvement.

For policy and practice, specifically for bodies like
TESDA and TVET institutions, the implications are specific
and actionable:

1) Standardization of Usability: TESDA should extend its
accreditation standards for E-learning materials.
Beyond verifying the accuracy of technical content,
there should be a “Digital Usability Standard” that
mandates intuitive navigation and interface design to
minimize cognitive load.

2) Pedagogical Training for Instructors: Institutions should
shift their focus to training. Instructors should be trained
not only to operate the software, but also to utilize these
platforms to foster Assessment Literacy specifically.
The goal should be to use the E-reviewer to demystify
the “rules” of the NC II assessment, rather than treating
it as a repository of files.

3) Design Priority: Developers of TVET E-learning
systems must prioritize “Assessment Comprehension”
features—such as clear rubrics, instant feedback on
errors, and visual cues for progress—over purely
aesthetic elements.

In conclusion, a usable e-learning system does not replace

the workshop, but it prepares the mind for it. By lowering
technological barriers, we allow students to focus on

mastering the competency standards, ensuring they face their
national assessment with confidence, clarity, and genuine
readiness. Future investigations employing stratified
sampling will be essential to extend these findings across the
diverse TVET landscape, validating this model beyond the
current sample.

While this study offers valuable insights, several
limitations must be acknowledged. First, the study employed
a convenience sampling technique at a single institution,
resulting in a sample predominantly composed of male
students (94.09%) and first-year students (95.07%). While
this demographic profile reflects the current enrolment trends
in industrial technology programs in the specific locale, it
limits the generalizability of the findings to the broader, more
diverse TVET population. Second, the study relied on
self-reported measures of readiness, which may be subject to
social desirability bias.

Future research should build upon these findings by
addressing these limitations and exploring new avenues of
inquiry. To improve generalizability, future studies should
employ stratified sampling methods to include a greater
number of female students, higher-year cohorts, and
participants from multiple institutions. This would enable
subgroup analyses to reveal how the influence of E-learning
usability on readiness varies across student cohorts.

Methodologically, to strengthen causal interpretations
beyond the cross-sectional data presented here, longitudinal
and experimental designs should be incorporated. A
longitudinal approach could track how students’ engagement
and comprehension evolve throughout a full review period.
At the same time, an experimental study could compare the
assessment readiness outcomes of students using E-reviewers
of varying usability against those using traditional study
methods. Furthermore, to mitigate biases associated with
self-reported data, future studies should integrate objective
measures of assessment readiness—such as performance on
mock competency tests or actual scores on the National
Certificate I assessment—and triangulate these with system
usage analytics, such as time on task.

Finally, introducing qualitative methods, like focus group
discussions or in-depth interviews, would provide richer
insights into the student experience. This could reveal why
certain usability features promote engagement and how
students translate their enhanced comprehension into
tangible confidence. It is also crucial to examine the potential
negative effects of over-reliance on E-reviewers, such as a
possible decline in deep conceptual understanding in favor of
rote memorization. These methodological and conceptual
enhancements will contribute to stronger causal evidence and
a more nuanced understanding of the role of E-learning
usability in TVET student success.

APPENDIX

Table Al. Constructs of the instruments with the items assigned and their corresponding sources

Construct

Item code and statement

References (Theoretical

No. of items Anchors)

ESUI. The content in the app loads quickly and

E-Learning System Usability

functions reliably.

(ESU)

ESU2. Using the E-reviewer app helps me focus better

5 [11, 15, 52]

on the key assessment topics.
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ESU3. The app’s features (e.g., quiz timer, scoring)
support my practice and self-assessment.

ESU4. I feel satisfied using the e-reviewer app during
my EIM preparation.

ESUS. The app’s responsiveness encourages me to use
it more often in my study sessions.

DLEL. Iregularly use the e-reviewer app as part of my

study routine.

DLE2. I feel motivated to complete more practice

Digital Learning Engagement

tasks using the e-reviewer.

(DLE) DLES3. I concentrate well when working through 4 [53-55]
digital review activities.
DLEA4. I actively apply what I learn from the
E-reviewer to real-world electrical tasks.
ACI. I am aware of the common errors or mistakes
that can result in point deductions during the exam.
Assessment Comprehension AC2.1can mentally rehearse how to perform each task
. 3 [56-59]
(AQ) that may appear in the assessment.
AC3. I am familiar with how assessors score each
performance task in the practical test.
AR1. I feel fully prepared to take the EIM NC II
practical assessment.
AR2. I have practiced all the required competencies
Assessment Readiness (AR) assessed in the certification exam. 4 [59-62]

AR3. I feel confident that I can pass the EIM NC II

assessment on my first attempt.

AR4. T have developed strategies to stay focused
during the assessment.
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