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Abstract: Exploring new approaches to innovating higher vocational education is a worldwide
pursuit driven by the increasing demand for graduates equipped with competencies. This study
investigated how Outcomes-Based Education (OBE) influences the attainment of graduate
competence (AGC) in China’s higher vocational education, using the theory of Constructive
Alignment (CA) as its foundation. The OBE framework incorporates intended learning outcomes
(ILOs), project-based learning (PjBL), assessment strategies (ASs), and AGC. The study tested the
model by assessing the impact of ILOs, PjBL, and ASs on AGC, respectively and sequentially.
Surveys were administered to 320 CBEC learners in April 2024, resulting in 301 usable responses.
Data were analyzed using structural equation modeling (SEM) with SPSS 23.0 and AMOS 24.0.
Results indicated that PjBL and ASs were directly and positively related to graduate competency
attainment, while ILOs were indirectly associated with graduate competence through the mediating
roles of PJBL and ASs. The most substantial mediating effect between ILOs and graduate
competence was ASs, followed by PjBL, and then, the chain mediating effect of PjBL. and ASs. These
findings enhance the theoretical understanding of OBE and provide detailed procedures for
tracking and enhancing sustainability in higher vocational education. Beneficiaries include
educators, policymakers, and accreditation bodies.

Keywords: outcome-based education; intended learning outcomes; project-based learning;
assessment strategies; graduate competence

1. Introduction

Exploring new approaches to innovating tertiary education is a worldwide pursuit driven by
the increasing demand for graduates with competencies, as researchers have found that there is a
“skill gap” between labor market requirements and the educational readiness of graduates in the past
few years (Tee et al., 2024). Additionally, the labor market is constantly evolving due to the
development of information technology and globalization, as are the competencies required for
graduates (Rakowska & de Juana-Espinosa, 2021). Indeed, the primary causes of job loss are the
changes in job requirements driven by digital transformation and automation (Kimball, 2021). Hence,
higher education institutions are reexamining their current educational systems and practices to
produce graduates better prepared for the workforce, thereby fostering the sustainability of higher
vocational education.

In recent years, OBE has gained global recognition for its innovative approach to learning
(Gurukkal, 2018). OBE creates an educational environment where students are motivated by what
they can learn and apply to solve real-world challenges. It is characterized by its curriculum design,
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TLAs, and ASs, all driven by the exit learning outcomes that students are expected to achieve upon
completing a program (Harden, 2009; Ortega & Cruz, 2016). The primary objective of OBE is to
provide students with a focused and coherent academic program that enhances student engagement
and develops the skills and competencies required by the market. Therefore, OBE teaching is
inductive, which many academic researchers argue is more effective in motivating students to learn.
Currently, the OBE approach is highly regarded and widely accepted as a strategy to reform and
renew education policy worldwide (Gurukkal, 2018).

Despite strong advocacy and comprehensive implementation in global higher education, OBE
has faced criticism from educators and academics. Challenges have arisen due to a lack of
understanding among educators about the operational principles of OBE, particularly the alignment
between course learning outcomes (CLOs) and program learning outcomes (Ling et al., 2021). Large-
scale changes in long-practiced teaching and learning methods are difficult to implement (Guzman
et al., 2017). Besides, assessments often prioritize course content and grades over the ILOs (Erdem,
2019). These issues highlight the need for a systematic and comprehensive evaluation of OBE
implementation to identify the reasons for its varied outcomes and explore opportunities for
enhancement (Glasser & Glasser, 2014).

Constructive alignment (CA) is an instructional concept that prioritizes the implementation of
OBE, ensuring that TLAs and ASs are aligned with ILOs to enhance the achievement of various
competencies (Biggs, 2014; Thian et al., 2018). This alignment is crucial for enhancing AGC. PjBL, as
a systematic teaching method, enables students to achieve different levels of competencies by linking
projects with their professions (Mateos Naranjo et al., 2020). It is a student-centered process that caters
to students” needs and encourages active involvement in their learning (Mahedo & Bujez, 2014;
Pradana, 2023). PjBL aligns with the principles of OBE, which emphasize student-centeredness,
competency development, and real-world relevance. As Tang (2021) noted, implementing OBE with
PjBL enhances student learning engagement. Therefore, relying on the theory of CA, the study
integrates PjBL as a TLA into OBE implementation and tries to investigate how these aspects of OBE
implementation are correlated and contributes to AGC in higher vocational education. The target
population of this study comprises learners majoring in Cross-border E-commerce (CBEC) in
Nanjing, Jiangsu province, China. Specifically, this current study intends to address the following
research questions:

Q1. What is the relationship between ILOs and AGC among the CBEC learners?

Q2. What is the relationship between PjBL and AGC among the CBEC learners?

Q3. What is the relationship between ASs and AGC among the CBEC learners?

Q4. How does OBE implementation affect AGC among the CBEC learners?

The subsequent sections of this study are structured as follows: Section 2 provides a
comprehensive literature review and outlines the hypothesis development; Section 3 introduces the
research methodology employed in the study; Section 4 details the results derived from the data
analysis; Section 5 engages in a discussion of the findings; and Section 6 explores the theoretical,
practical, and managerial implications arising from the findings of the study; and section 7 ends with
the conclusions and limitations of the study.

2. Literature Review and Hypothesis Development
2.1. Outcome-Based Education: Background and Practice

Outcome-based education (OBE) can be traced back to the early 1990s when William G. Spady
(1994) proposed it as a reformative measure to enhance the quality of the American school system.
Since then, OBE has been widely promoted and extended to higher education, leading to profound
changes in quality assurance mechanisms (Pham & Nguyen, 2023).

At its core, OBE prioritizes attaining specific, desired learning outcomes. Spady (1994) defined
OBE as “clearly focusing and organizing everything in an educational system around what is
essential for all students to be able to do successfully at the end of their learning experiences.” This
definition is supported by King and Evans (1991), who describe outcomes as the end products of the
instructional process. Similarly, Syeed et al. (2022) advocate for OBE as a way of designing,


https://doi.org/10.20944/preprints202406.0204.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 June 2024 d0i:10.20944/preprints202406.0204.v1

developing, and documenting instruction centered on goals and outcomes. In the OBE model, the
teaching and learning process is oriented toward the ends, purposes, accomplishments, and results
that students can achieve by the end of a program. Therefore, OBE is an educational process involving
students in their learning journey to achieve well-defined outcomes.

Although the concept of OBE is straightforward, its implementation presents various challenges.
Firstly, ILOs should be precisely articulated and communicated to all stakeholders, including
students, educators, entrepreneurs, and academic institutions. Secondly, course contents, educational
strategies, teaching methods, assessment procedures must be aligned with the learning outcomes.
Lastly, the learning environment should be tailored to facilitate student engagement and support the
achievement of the learning outcomes, with all modifications adequately documented. All in all, OBE
requires a comprehensive strategy to teach, measure, and track well-defined outcomes that are crucial
for students” professional development.

Therefore, OBE represents a significant departure from traditional education, where teachers
determine instruction content. Instead, OBE focuses on what students should be able to do at the end
of a program. According to Ortega and Ortega-Dela Cruz (2016), the paradigm shift challenged
educators to engage and act as learning facilitators rather than mere conveyors of knowledge.
Transitioning from conventional education to OBE necessitates focusing on desired outcomes,
ensuring that instructors and learners align with the educational objectives (Orfan, 2021). Therefore,
a fundamental aspect of OBE is the shift towards a student-centered approach in teaching and
learning processes. OBE prioritizes students’ needs, aims, and learning outcomes over traditional
teacher-oriented methods. It emphasizes active learning, direct or indirect assessment of student
progress, and the practical application of knowledge. This approach fosters an environment where
students take ownership of their education and are better prepared for real-world challenges.

2.2. The Relationship between ILOs and PjBL

Studies have demonstrated the direct effect of ILOs (ILOs) on teaching and learning activities
(Orfan, 2021). Libba et al. (2020) found that mission statements, learning objectives, and course
outcomes can vary significantly across institutions, even within the same subject area. This variation
leads to differences in teaching materials and methodologies, with some programs excelling in
specific teaching domains while others focus on generic competencies. Precise and reasonable
objectives are essential for effectively guiding all teaching activities, ensuring that the design of these
activities closely aligns with the ILOs (Wu et al., 2023).

OBE emphasizes the importance of clear ILOs to help students achieve desired outcomes.
Learning is effectively transferred to students through well-defined outcomes formulated for specific
programs (Akramy, 2021). Therefore, teachers must first consider the pre-determined outcomes of
the program when designing and preparing classroom activities, guiding students toward these goals
(Orfan, 2021). This approach aligns with the concept of CA, proposed by Biggs and Tang (2007),
where ILOs guide the development and implementation of teaching approaches that facilitate
knowledge acquisition and skill development.

Currently, PJBL is considered one of the most effective teaching and learning activities for
enhancing the achievement of ILOs. This hands-on approach not only aligns with OBE guidelines but
also strengthens students’ learning engagement. In OBE, ILOs are strategically crafted to promote
more effective learning at all levels (Driscoll & Wood, 2023).

Given these insights, we can hypothesize that:

Hypothesis 1: ILOs have a significant positive and direct effect on PjBL.

2.3. The Relationship between ILOs and ASs

The design and selection of ASs are deeply rooted in the ILOs (Rao, 2020). The effectiveness of
assessment methods depends on how well they measure these outcomes (Alonzo et al., 2023). Alonzo
et al. (2023) emphasized the importance of aligning assessment tasks with learning outcomes to
accurately evaluate student achievements. CA further highlights the importance of developing ASs
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that can measure student learning relative to desired outcomes. Therefore, ILOs are crucial in shaping
curriculum design, TLAs, and the overall assessment approach (Glasson, 2009).

Given this evidence, the following hypothesis is proposed:

H2: ILOs have a positive and direct effect on ASs.

2.4. The Relationship of ILOs (ILOs) and AGC (AGC)

ILOs refer to the level of understanding and performance that students are expected to achieve
at the end of a learning experience (Biggs & Tang, 2007; Rao, 2020; Tam, 2014). They provide verifiable
statements of what learners are expected to know, understand, and/or be able to do (Spady, 1994).
Previous research has shown that different requirements of ILOs are positively related to achieving
graduate employability (Kim, 2015; Tong & Gao, 2022). Clear teaching objectives and predefined
expectations can inspire students to become creative and innovative thinkers, fostering successful
implementation of OBE. Additionally, Soares et al. (2017) highlight that clearly defined learning
outcomes can enhance students’ learning experiences and subsequently improve their employability
prospects.

Therefore, hypothesis 3 can be proposed: ILOs positively and directly affect AGC.

2.5. The Relationships between PjBL (PjBL) and AGC

Previous studies have demonstrated that PjBL directly affect the development of graduate
competence (Lozano et al., 2017; Lozano et al., 2019). PjBL provides students with opportunities to
engage in activities that foster competence development, such as sustainability assessment or
stakeholder engagement, within a safe learning environment (Corvers et al., 2016; Heiskanen et al.,
2016). Empirical research has shown that PjBL enhances students’ IT skills (Hron & Friedrich, 2003),
academic performance (Baran & Maskan, 2011), and perception of the learning profession (Lavy &
Shriki, 2008). By leveraging their existing knowledge, skills, and attitudes, PjBL promotes student
competence and a sense of accomplishment (Lake et al., 2016; Gallagher & Savage, 2020).

Furthermore, PjBL integrates learning objectives into long-term projects related to real-world
business practices and designed to solve actual business tasks and problems (Almulla, 2020).
Through PjBL, different levels and types of graduate competence are incorporated into projects
where students either work with actual clients or initiate and launch concepts they have created.
Therefore, PjBL enables students to develop various professional competencies aligned with the ILOs
required in the competence framework. This indicates that PjBL plays a significant role in mediating
the relationship between the ILOs and AGC.

The design of ASs is informed by TLAs (Gunarathne et al., 2019; Tam, 2014). Jones et al. (2021)
highlight the diverse dimensions of learning, indicating that a single assessment method may not
fully capture the assessment needs of the curriculum, its objectives, and outcomes. A comprehensive
evaluation encompasses various types of assessments, such as formative and summative assessment,
direct and indirect; course focused and longitudinal, as well as authentic and course-embedded (Inés
etal., 2020). PjBL environment is particularly well-suited for these types of assessments. Additionally,
according to Guerrero-Roldan et al. (2018), selecting teaching and learning activities is essential for
achieving and assessing competencies.

Based on the above analysis, the following hypotheses are proposed:

H4: PjBL has a positive and direct effect on AGC.

H4a: PjBL plays a mediating role in the relationship between the formulation of ILOs and AGC.

H5: PJBL has a positive and direct effect on ASs.

2.6. The Relationship between ASs (AS) and AGC

The design of ASs influences AGC (Jackson, 2016). ASs that are demanding, reliable, and
engaging can enhance valuable student learning (Carless et al., 2017; Sadler, 2016). They have been
widely acknowledged as essential instruments for improving the readiness of undergraduate
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students for future employment (Colthorpe et al., 2021). These findings support the notion that
aligning assessments with ILOs can enhance AGC.

Furthermore, authentic assessment can positively impact students by elevating their aspirations
and boosting their motivation by showcasing the connection between curriculum activities and their
desired graduate outcomes (Frey et al.,, 2012). Similarly, teachers can use assessment to engage
students in the learning and teaching activities and assessment (Black & Wiliam, 2009), as any
approach that helps students learn is critical in increasing student learning gains (Lau & Ho, 2016).
Alonzo et al. (2023) have emphasized the importance of effectively aligning assessment tasks with
learning outcomes to evaluate students’ achievement of those outcomes. Cifrian et al. (2020) suggest
that aligning assessments with learning objectives increases students’ opportunities to learn and
practice the knowledge and skills required for successful assessment performance.

Besides, Biggs (2014) has proposed that constructive alignment involves defining the learning
outcomes that students are expected to achieve before the teaching process begins. Subsequently,
teaching and assessment methods are designed to effectively facilitate attaining those outcomes and
assess the level of achievement. In line with this, assessment gathers evidence that validates and
documents meaningful learning in the classroom (Wiggins & McTighe, 2005). The related literature
confirms the desirability of using diverse assessment methods within active learning (Lynam &
Cachia, 2018), which leads to better grades and helps students achieve educational learning goals and
improve performance (Day et al.,, 2018). Studies have shown that aligning learning with learning
outcomes and competencies can make assessment more transparent for students while assisting in
quality assurance and course design (Guerrero-Roldan & Noguera, 2018). Therefore, it is believed
that PjBL has a direct impact on the design of ASs, and PjBL and ASs play a chain mediating role in
the relationship between the formulation of ILOs and AGC.

Hence, the following hypotheses are proposed:

H6: ASs have a positive and direct effect on AGC.

Hé6a: ASs play a mediating role in the relationship between ILOs and AGC.

Héb: PJBL and ASs play a chain mediating effect in the relationship between ILOs and AGC.

Informed by the theory of CA and the discussions above, a hypothesized framework was
developed to examine the relationship between OBE implementation and AGC and the mediating
roles of PjBL and ASs. This framework was depicted in Figure 1.

Intended
learning outcomes

H2

Project-based Learning

Figure 1. Hypothesized Framework of the Study (Note: the unlabelled H5a, H6a, and Héb
representing the mediating effect and chain mediating effect of PjBL and ASs).

Assessment Strategies

Graduate Competence
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3. Research Methodology
3.1. Sampling and Protocol

The population for this study was purposively selected from four higher vocational colleges in
Nanjing, the capital of Jiangsu province, located in central China. The researchers chose these colleges
as research sites because they had implemented OBE during the research. Therefore, respondents
form these colleges could perceive the effect of the implementation of OBE and assess the extent to
which they have already attained the competencies expected upon completing a program study.

The sample size was determined according to the criterion of SEM, which recommends a
minimum sample size of ten times the total number of observed variables (Zhang et al., 2020). With
30 observed variables in this survey, 320 respondents were randomly selected from the higher
vocational colleges through a lottery system to participate in the survey. Informal interviews were
conducted to validate the responses of the participating CBEC learners. Ultimately, 301 valid samples
with a retrieval rate of 94% were adopted for data analysis.

Before initiating this online survey, the researchers will seek permission from the Human
Research Ethics Committee of University Science Malaysia (USM). Additionally, consent will be
obtained from the deputy deans of the involved schools at the four higher vocational colleges.
Afterward, the survey will be introduced to the respondents to ensure their understanding of the
study. To facilitate the data collection process, the questionnaire link or QR code of the questionnaire,
generated automatically using a network platform (i.e., Sojump), will be shared with the class groups
via WeChat by their CBEC practitioners. Finally, participants will be informed of the study’s topic,
purpose, and significance, and will be guided to complete the online questionnaire anonymously and
voluntarily.

3.2. Instrument Design and Development

The questionnaire was designed based on the previous instruments whose validity and
reliability had already been validated by the original researchers. The questionnaire had two primary
sections. The initial section comprised demographic inquiries, encompassing gender, school
affiliation, major, and the duration of exposure to OBE. The subsequent section, constituting the core
of the questionnaire, featured four latent variables along with 24 measurement items.

Selecting previous questionnaires was guided by two key factors: their proven validity and
reliability, and their adherence to OBE guidelines, which were deemed suitable for this investigation.
Additionally, since the targeted respondents primarily consisted of students, the chosen instruments
were deemed relevant to this study. Authorization to adapt the questionnaire was obtained from the
original researchers, ensuring ethical compliance.

Respondents were tasked with rating the measurement items on a 7-point Likert scale, ranging
from 1 (strongly disagree) to 7 (strongly agree). For ILOs, seven items were adapted from Custodio
et al. (2019); for PjBL, six items were sourced from Grossman et al. (2019); for ASs, seven items were
drawn from Baguio (2019) and Custodio et al. (2019); and for AGC, four items were adapted from
Custodio et al. (2019).

To ensure content validity, two expert panels were assembled to scrutinize the adapted
questionnaire items, identifying any potential issues such as irrelevance, ambiguity, or unclear
wording. Following their recommendations, two additional demographic questions were
incorporated into the initial section: respondents' age and the duration of their involvement in PjBL.
Subsequently, language translators were engaged to assess the clarity and appropriateness of the
items in the Chinese version, resulting in minor adjustments for linguistic accuracy.

As suggested by language experts, a brief introduction of OBE guidelines was included at the
head of the questionnaire to enhance understand of OBE and assess its effect on attaining graduate
competence. Lastly, to assess the face validity of the adapted instrument (Boateng et al., 2018), six
students from the target demographic participated in a voluntary pretest of the initial questionnaire.
Their feedback revealed no ambiguities or concerns requiring further clarification. Further details
regarding the measurement items can be found in Appendix A.
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3.3. Statistical Analysis

The data analysis will be conducted using SPSS 23.0 and Amos 24.0. First, the Harman single-
factor test will be carried out to test the common method bias. Then, descriptive analysis will be
conducted to examine the sample characteristics. Secondly, structural equation modeling (SEM)
analysis will be performed to investigate the measurement and structural models. Specifically,
confirmatory factor analysis will be performed to examine the reliability and validity by providing
the values of factor loadings, CR, and AVE. The goodness-of-fit index (GoF) and path coefficient are
to be adopted to test the acceptable level for the structural model. Lastly, the bootstrapping method
will be used to evaluate the statistical significance of the mediating effects of the proposed
hypotheses.

4. Empirical Analysis
4.1. Common Method Bias (CMB)

All data were collected from a single source, CBEC graduates in public higher vocational
colleges, through self-reported questionnaires. This uniform data collection method may lead to
consistent responses, potentially resulting in common method bias (CMB) and affecting the study’s
validity and reliability (Podsakoff et al., 2012). To address this issue, the Harman single-factor test
was conducted using SPSS 23.0 to check for CMB deviations (Podsakoff et al., 2003). Employing the
Exploratory Factor Analysis (EFA) method for the Harmon single-factor test (Podsakoff & Oran,
1986), the results indicated that four factors with eigenvalues exceeding 1 accounted for 79.800% of
the total explained variance. Besides, the first factor, explaining 46.444% of the variance, fell below
the critical threshold of 50% (Hair et al., 2010). This suggests that CMB was insignificant in the
collected data and was unlikely to impact the observed relationship among variables.

4.2. Sample Characteristics

As depicted in Table 1, the gender distribution of the respondents in this study was relatively
balanced, with males accounting for 55.1% and females for 44.9%. The respondents aged 20-22 were
the largest group in the sample (82.4%), followed by the age group of 23-25 and 26 above, accounting
for 16.6% and 1.0%, respectively. The distribution of respondents among the institutions was
relatively even, with each institution occupying approximately 22.3%, 26.2%, 27.2%, and 24.3%,
respectively. Regarding distributions of their enrolled programs, most participants specialized in
cross-border electronic e-commerce (50.5%), while a smaller percentage of participants specialized in
electronic e-commerce, international trade, and international business, comprising 8.6%, 13.6%, and
13.3%, respectively. Among these respondents, 27.2% had two years of experience in OBE learning,
and 72.8 % had three years of OBE learning experience. Furthermore, respondents were asked to
specify how long they were engaged in PjBL, and it was found that 77.7% had two years of
engagement in PjBL while 22.3 had three years of PjBL experience. No respondents reported having
only one year of experience in project-based engagement.

Table 1. Demographic characteristics of the respondents.

Demographic profile Classification Fi:{‘;’;;y Valid percentage (%)
Male 166 55.1
Gender Female 135 44.9
20-22 248 82.4
Age 23-25 50 16.6
26 above 3 1.0
College A 67 22.3
Institutions College B 79 26.2

College C 82 27.2
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College D 73 24.3
Electronic Commerce 26 8.6
International Trade 41 13.6
Fodsatsudis et
152 50.5

Commerce
Marketing 42 14.0
Duration of Outcome- 1 year 0 0.0
based education 2 years 82 27.2
learning experience 3 years 219 72.8
. 1 year 0 0.0
Duration of 2 years 234 77.7

Engagement in PjBL

3 years 67 22.3

4.3. Measurement Model Verification

Anderson and Gerbing (1988) advocate for using confirmatory factor analysis (CFA) to validate
the measurement model. One widely accepted reliability measure is the Cronbach coefficient alpha
(o). Field (2009) asserts that a Cronbach’s alpha value exceeding 0.7 indicates satisfactory reliability
of measurement items. Additionally, factor loading, composite reliability (CR), and average variance
extracted (AVE) are commonly employed to assess convergent validity (Chen & Liu, 2019; Huang &
Chang, 2020; Jo, 2023). Hair et al. (2019) suggest that factor loadings above 0.5 are considered
significant, while values below 0.45 may warrant item deletion (Hooper et al., 2008). Doval (2017)
suggests a minimum threshold of 0.70 for composite reliability to ensure reliability. Furthermore,
Hair et al. (2019) recommend using average variance extracted (AVE) as a measure of convergent
validity in structural equation modeling (SEM), with values of 0.5 or higher considered acceptable.
The reliability and validity values of the four latent variables are presented in Table 2.

Table 2. Reliability and validity results.

Latent variable Item UC SE T-value P-value SC Cronbach's a CR AVE

ILO1 1 / / / 0.821

ILO2 1.111 0.054 20.444 oA 0.909

1LO3 1.174 0.052 22.37 b 0.956
ILOs (ILO) ILO4 1.098 0.055 20.052 o 0.899 0.967 0.967 0.808

ILO5 1.152 0.054 215 whE 0.936

1LO6 1.107 0.055 20.009 b 0.898

ILO7 1.038 0.055 18.826 o 0.865

PjBL1 1 / / / 0.824

PjBL2 1.065 0.053 19.953 b 0.898

Project- based learning PjBL3 1.012 0.059 17.122 x 0.817
(PjBL) PjBL4 1.037 0.051 20.459 whE 0.911 0-947 0948 0-754

PjBL5 1.067 0.049 21.7 b 0.943

PjBL6 1.015 0.06 16.797 wx 0.806

AS1 1 / / / 0.894

AS2 0.951 0.053 17.864 o 0.785

Assessment Strategies AS3 0.957 0.047 20.325 wx 0.839
(AS) AS4 0.954 0.047 20.334 whE 0.84 0.944 0.945 0.710

AS5 0.938 0.047 20.151 o 0.836

AS6 0.948 0.05 18.782 wx 0.806

AS7 0.995 0.043 23.19 b 0.892

AGC1 1 / / / 0.827

. HAK

Attainment of graduate ~ AGC2 0.999 0.056 17.99 0.866 0.914 0.915 0.730

competence (ATC) AGC3 1.071 0.057 18.711 wE 0.891

AGC4 1.051 0.062 16.943 b 0.831

Notes: UC, unstandardized Coefficients; SE, standard error; SC, standardized coefficients. ***, P<0.001.

As illustrated in Table 3, the obtained Cronbach’s alpha value for the four latent variables ranged
between 0.914 and 0.967. All the values exceeded the cut-off value of 0.70, indicating excellent
reliability across the measured constructs. Besides, all standardized factor loadings were above 0.5
and significant at P< 0.001, with T-values ranging from 15.442 to 22.017, surpassing the suggested
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value of 1.96. It indicates that the factor loadings of individual items in the 4-factor model was all
significant, which meant all constructs had acceptable reliability. Additionally, the scores of CR
ranged from 0.915 to 0.967, and the AVE scores ranged from 0.710 to 0.808, above the suggested cut-
off value of 0.70 and 0.50, respectively. These results provide strong evidence for convergent validity.

Furthermore, discriminant validity was assessed to determine the extent to which each construct
in the model differed from the others (Hair et al., 2019). This was done by comparing each construct’s
square root of the AVE for each construct with the correlations between latent variables. According
to Fornell and Larcker (1981), the square root value of AVE is higher than the Pearson correlation
coefficient value with other constructs, indicating discriminant validity between the constructs. Table
4 presents the discriminant validity test results. The values below the diagonal represent the Pearson
correlation coefficients between constructs, all of which are smaller than the square root of the AVE
values on the diagonal. Conclusively, all research constructs have met the requirements for
discriminant validity.

Table 3. The discriminatory validity test of latent variables.

Latent variable AGC ASs PjBL ILOs
AGC 0.854
ASs 0.674 0.843
PjBL 0.480 0.431 0.868
ILOs 0.373 0.428 0.468 0.899

Notes: The bold diagonal values are the square roots of AVE, while the construct Pearson correlations
are presented off-diagonal.

4.4. Structural Model Analysis

This study evaluated the structural model through a goodness-of-fit index (GoF) and path
coefficient. Firstly, a GoF test aims to see how well the empirical data fit the hypothesized model.
Many researchers have explored using model fit indices to assess overall model quality (Clark &
Bowles, 2018; Montoya & Edwards, 2021; Shi et al., 2019). These indices include the Tucker-Lewis
Index (TLI), the Comparative Fit Index (CFI), the Incremental Fit Index (IFI), the Goodness-of-Fit
Index (GFI), and the Adjusted Goodness-of-Fit Index (AGFI), with values above 0.9 indicating good
model fit. Conversely, the Root Mean Square of Approximation (RMSEA) and the Standardized Root
Mean Square Residual (SRMR) below 0.08 also signify a good fit (Bagozzi & Yi, 2012). Moreover, the
chi-square (x2) value, degrees of freedom (df), and the ratio of x?/df were used to assess overall model
fit.

However, the chi-square value is sensitive to sample size and may not always produce precise
results (Tong & Bentler, 2013). As Bollen et al. (1992) noted, when the sample size is larger than 200
in SEM, it is common for the chi-square value to be excessively large, leading to a poor model fit. To
mitigate this, the GoF values can be adjusted through the Bootstrap correction, which can provide an
alternative way to get a better result (Bollen et al., 1992). Using Chi-square divided by the degree of
freedom, the ideal result should be less than 3.0 (Kline, 2004). More importantly, other fit indices can
provide a more rigorous structural model fit verification standard.

The recommended threshold reference values of these indices, alongside the tested results from
this study, are shown in Table 4. As illustrated in Table 4, the results indicated a good fit for the
structural model with x2/df = 1.79, IFI = 0.97, CF1=0.97, TLI = 0.97, GFI = 0.94, AGFI = 0.93, SRMR =
0.03, and RMSEA = 0.05. All the model fit indices exceeded the suggested threshold standards,
confirming that the proposed structural model was acceptable. This indicates a strong alignment
between the collected data and the proposed structural model.
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https://doi.org/10.20944/preprints202406.0204.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 June 2024 d0i:10.20944/preprints202406.0204.v1

10

Table 4. Goodness of fit index of the structural model.

Fit indices Criteria Model fit of the
research model
x2 The smaller, the better 440.19
df the larger, the better 246.00
Normed Chi-square (x2/df) 1<x2/df<3 1.79
RMSEA <0.08 0.05
SRMR <0.08 0.03
TLI >0.9 0.97
CFI >0.9 0.97
GFI >0.9 0.94
AGFI >0.9 0.93
IFI >0.9 0.97

Notes: x2: Chi-square; df: Degree of Freedom; RMSEA: Root Mean Square Error of Approximation;
SRMR: Standardized Root Mean Square Residual; TLI: Tucker-Lewis Index; CFI: Comparative Fit
Index; GFI: Goodness-of-Fit Index; AGFI: Adjusted Goodness-of-Fit Index; IFI: Incremental Fit Index.

In addition to assessing the GoF indices, SEM can be used to examine the significance and

strength of the path relationships among the variables. Figure 2 presents the explanatory variance
and path coefficients with standardized parameter estimates.
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Figure 2. Path diagram and standardized estimate.
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In the hypothesized model, ILOs accounted for 22% of the variance in PjBL, with a standardized
regression coefficient of 0.468, indicating a significant positive correlation between the two
constructs. The combined influence of ILOs and PjBL explained 25% of the variance in ASs, with
coefficients of 0.290 and 0.295, respectively, suggesting a positive association with AGC. Moreover,
ILOs, PjBL, and ASs collectively explained 50% of the variance in AGC, with standardized regression
coefficients of 0.026, 0.224, and 0.566, respectively, indicating satisfactory predictive strength within
the hypothesized model. However, the standardized path coefficient of 0.026 for the direct path from
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ILOs to AGC falls below the recommended threshold value (0.20), suggesting a minimal direct
contribution (Chin, 1998). This weak direct relationship underscores the roles of PjBL and Ass in
mediating the indirect effect of ILOs on AGC within the hypothesized framework.

4.5. Hypotheses Tested

Applying SEM and AMOS with maximum likelihood estimates provided robust results for
evaluating the hypothesized constructs in this study. As detailed in Table 5, the empirical results
supported five of the six hypotheses. ILOs were found to have a positive and significant influence on
PjBL (PBL) ([3=0.468, P<0.001), affirming Hypothesis 1 (H1). Similarly, PBL and ASs (ASs) were
positively correlated (3=0.295, P<0.001), supporting Hypothesis 2 (H2). ILOs also had a significant
positive relationship with ASs (3=0.29, P<0.001), confirming Hypothesis 3 (H3). PjBL was significantly
linked to AGC (3=0.224, P<0.001), validating Hypothesis 4 (H4), and ASs were strongly associated
with graduate competence ($=0.566, P<0.001), confirming Hypothesis 5 (H5). However, the direct
effect of ILOs on AGC was not significant (=0.026, P>0.05), leading to the rejection of Hypothesis 6
(H6). This suggests that ILOs may exert an indirect influence on AGC, potentially mediated by PBL
and ASs.

Table 5. The testing results of the path relationship.

. Unstand. Standard . Stand. .
Hypothesis Path estimate error T-value  Sig estimate Hypothesis test

H1 ILOs—PjBL 0.374 0.048 7.878 o 0.468 Supported
H2 PjBL—ASs 0.326 0.069 4.742 ot 0.295 Supported
H3 ILOs—ASs 0.257 0.055 4.701 ok 0.29 Supported
H4 PJBL—AGC 0.232 0.059 3.963 i 0.224 Supported
H5 ASs—AGC 0.53 0.057 9.383 ot 0.566 Supported
Hé ILOs—AGC 0.021 0.045 0.473 0.636 0.026 Rejected

Note: Unstd.: Unstandardized estimate; S.E.: Standard error; Sig: Significance; Std.: Standardized
estimate; ***: <<0.001.

4.6. Mediating Effects of Project-based Learning and Assessment Strategies

In order to analyze the mediating effects within the hypothesized model, the bootstrap method
with 1000 repeated sampling at a 95% confidence interval, as suggested by MacKinnon (2008), was
employed to verify the mediating roles of PjBL and ASs. A mediating effect is recognized as
significant when the Z value exceeds 1.96, and the 95% bias-corrected CI does not include 0 (Shao &
Kang, 2022).

Table 6 illustrates the results of direct, indirect, and total directs of the hypothesized model. At
the 95% confidence level, both the confidence intervals of the Bias-Corrected method and the
Percentile method were statistically significant (Z = 3.359, 95% bias-corrected CI [0.156, 0.511], 95%
percentile CI [0.155, 0.510]), indicating a significant total effect. Similarly, the total indirect effect was
significant (Z = 4.235, 95% bias-corrected CI[0.171, 0.442], 95% percentile CI [0.174, 0.448]). However,
the direct effect of ILOs on AGC was not significant, with both the bias-corrected and percentile
method confidence intervals including 0 (Z = 0.375), indicating that PjBL and ASs fully mediate the
relationship between ILOs and AGC.

To specifically examine the mediating effects of PjBL and Ass, three alternative structural models
were developed and tested.

Model 1: PjBL as a Mediator

This model assessed the indirect effects of ILOs on AGC through PjBL. The fit indices
demonstrated a satisfactory fit (X2/df =2.400, IFI = 0.970, CFI = 0.970, TLI= 0.965, GF1=0.908, AGFI =
0.879, SRMR =0.031, RMSEA = 0.068), with confidence interval values for indirect effects not crossing
0, supporting hypothesis 5a.

Model 2: ASs as a Mediator

do0i:10.20944/preprints202406.0204.v1
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This model assessed the indirect effects of ILOs on AGC through ASs, also exhibiting satisfactory
fit indices (X2/df =2.619, IFI = 0.962, CFI=0.961, TLI = 0.955, GFI=0.893, AGFI = 0.861, SRMR = 0.036,
RMSEA = 0.073). The confidence intervals for indirect effects did not include 0, indicating that the
indirect effect of ILOs on AGC through ASs was significant, thereby verifying hypothesis 6a.

Model 3: PjBL and ASs as Chain Mediators

This integral model examined the sequential mediating effect of PjBL and ASs in the relationship
between ILOs and AGC, yielding satisfactory fit indices. The results confirmed a positive and
significant sequential mediating effect (Z = 2.031, 95% bias-corrected CI [0.02, 0.157], 95% percentile
CI[0.019, 0.148]), supporting hypothesis 6b.

Finally, it may be interest to explore the differences in mediating effects among the three models.
The researchers examined the percentage of the total indirect effect accounted for by each mediator.
The mediating effect of ASs (ILO-AS-AGC) was the greatest, accounting for 44.2% of the total indirect
effect. This was followed by PjBL (ILO-PjBL-AGC), which accounted for 30.2%, and the sequential
mediation of PjBL and ASs (ILO-PjBL-AS-AGC), accounting for 22.6%. These results highlight the
critical mediating roles of PjBL and ASs in the relationship between ILOs and AGC, demonstrating
their importance in enhancing graduate competence through structured educational strategies.

Table 6. Direct, indirect, and total effects of the hypothesized model.

Bootstrappin,
Point Product of : PPIIS -
. . . . . Bias-corrected 95% Percentile 95%
Path relationship estimat coefficient e p
e

SE Z-value Lower Upper Lower Upper

Test of indirect, direct and total effects

DistallE ILO'II;’(?(L:'AS‘ 0.065 0.032 2.031 0.02 0.157  0.019 0.148
EIIE  ILO-PiBL-AGC  0.087 0.044 1.977 0.026 0209 0023 0.194
SATIE  ILO-AS-AGC 0136 0067  2.030 0.041 0318  0.027 0.9
TIE TOta; flfr;ftlred 0288 0.068 4235 0.171 0442 0174 0.448
DE ILO-AGC 0021 0056 0375 20082 0152  -0.085 0.142

TE Total effect 0309 0.092  3.359 0.156 0511 0155 051

Comparison of indirect effects
PJBL[{_)IEdlf PiBL VS. DistallE 0.022 0.056  0.393 20.097 0126 -0.091 0.3
ASDIEdiff ASVSDistallE 0072  0.081 0.889 -0.05 0285  -0.076 0.247
PiBLASdiff  SE VS. AS 2005 0091  -0.549 0247 0108 -0235 0.118
Percentage of indirect effects

P1 DistallE/TIE 0225 0.1 2.045 0.062 05 006  0.496
P2 EIIE/TIE 0302 0139 2173 0.08 0602 0076 0.595
P3 SATIE/TIE 'SAT 0473 0.166  2.849 0.146 0785 012  0.758
P4 TIE/TE 0931 0227 4101 0.659 1429 0665 1444
P5 DE/TE 0069 0227 0304 20429 0341 -0444 0335

5. Discussion

This section presents comprehensive quantitative findings addressing each research question.
The main contribution of this study lies in the development of a hypothesized model that presents
the relationship among the different elements of OBE implementation and how these elements,
individually and sequentially, influence AGC among CBEC learners. The following subsections
discuss the findings related to the research questions.
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5.1. Discussion of Research Question 1

The results revealed that ILOs had no statistically direct effect on AGC. This finding suggests
that merely identifying specific ILOs does not guarantee the attainment of desired graduate
competence, which is similar to previous studies on OBE implementation, such as the suggestions of
Akhmadeval et al. (2013), Rao (2020), and Wang (2011) and that mechanical processes of pursuing
outcomes without deliberate revision of pedagogy and assessment fail to attain the graduate
competence.

While a significant direct effect may be lacking, prioritizing ILOs in OBE implementation
remains crucial for ensuring effective graduate competence development. The ILOs increase the
potential for enhancing students” employability upon program completion. In OBE, the product
determines the process. Essential to the successful implementation of OBE is the clarity of program
goals and objectives, the relevance of instruction to the desired competencies, and the deployment of
diverse assessment procedures that can reliably ascertain the achievement of the desired outcomes.
This aligns with the suggestions of Thian et al. (2018) that the essence of OBE lies in clearly specifying
learning outcomes, aligning them across educational levels, and strategically planning teaching
methods and assessments.

Additionally, ILOs include institutional, program, and course outcomes, each specifying the
competencies students should acquire by the end of their educational experience. Ensuring alignment
of these outcomes across different levels is crucial, as it guarantees that students’ learning trajectories
are geared towards graduate competence. The findings align with the research of Syeed et al. (2023),
which suggests that with explicit tracking of learning outcomes allows for the quantitatively
identification of students’” competences. This, in turn, helps determine students’ career paths and
supports stakeholders in selecting candidates that meet their needs.

5.2. Discussion of Research Question 2

The study’s results highlight the positive and direct effect of PjBL on AGC among CBEC learners.
This finding aligns with previous research by Zhang and Ma (2023), emphasizing that competencies
can be effectively developed through active learning methodologies like PjBL. Unlike traditional
educational models, PjBL offers a holistic, student-centered learning process. It fosters high levels of
motivation, interest, and active engagement in learning, leading to enhanced academic performance
and competencies relevant to the labor market. PjBL helps students better understand the statements
of learning outcomes and fosters a conducive learning environment, thereby promoting the
development of higher-order competencies for their future careers and lives. Hence, this study
confirms the direct effect of PjBL on the development of graduate competence among CBEC learners.

However, the current study extends the previous research by investigating the mediating role
of PjBL in the relationship between the ILOs and AGC. The findings confirmed that PjBL mediates
the pathway from ILOs to AGC, consistent with the previous studies by Agi et al. (2023) and Upadhye
et al. (2022). Specifically, ILOs are associated with PjBL, allowing students to clearly identify and state
the aims and objectives of projects. The relationship indicates that formulating clear and specific ILOs
at the initial stage of the course or program stimulates students’ motivation, engagement, and self-
regulation through planning, organization, and monitoring in PjBL. ILOs provide students with a
clear understanding of the expectations and criteria for their project work, which helps them improve
their learning engagement to attain graduate competence.

Therefore, ILOs have a direct and positive effect on PjBL, which, in turn, enhances the
development of graduate competence. PjBL acts as a mediator, creating a more effective learning
environment aligned with ILOs, thus contributing to the development of graduate competence. The
findings revealed that integrating PjBL as a TLA into OBE implementation fosters students’
achievement of graduate competence.
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5.3. Discussion of Research Question 3

The result revealed that the design of ASs had a significant positive and direct effect on AGC.
This finding was supported by previous studies of Mandinach and Gummer (2016) and Alonzo et al.
(2023), which highlighted that well-designed ASs could motivate individual students’” achievement.
When students start an assessment task, the clear description and assessment criteria help them
understand what competencies they will attain, how to perform the activity, and how they will be
assessed. This clarity makes students aware of what competencies can be attained through involving
each activity and understand the level of competence attainment. Understanding their achieved
competencies boosts students’ comfort and confidence, further enhancing their focus on attaining
competencies (Alonzo et al., 2023).

The results also demonstrated that ASs is another significant mediating factor, echoing
Guerrero-Roldan and Noguera’s (2018) findings that highlight the critical role of ASs in the
relationship between Intended Learning Outcomes (ILOs) and AGC. Learning outcomes guide the
design of ASs in the classroom. Teachers utilize suitable ASs to determine the final learning outcomes
and enhance students’ learning gains (Lau & Ho, 2016). This aligns with Bagban et al. (2017), who
stated that outcome-based assessment processes should be tailored to the specific outcomes being
assessed. Bagban et al. (2017) added that various assessment techniques cultivate different course
outcomes. When the assessments align with the learning outcomes, teachers can effectively monitor
the development of graduate attributes and allow formative assessment to guide this development
(Spracklin-Reid & Fisher, 2013).

Additionally, the findings support the work of (Yusof et al,, 2017), which highlighted the
importance of using multiple instruments and ASs that provide each student opportunities to
perform by allowing adequate time and support. These element are key to evaluating the
implementation level of OBE in higher education. Designing the assessment process requires
selecting the most appropriate assessment criteria and tools to help students develop competencies
and achieve the desired learning outcomes. In sum, the findings indicated that ASs plays a crucial
mediating role in the relationship between ILOs and AGC.

Furthermore, the findings confirmed that ILOs affected AGC through the chain-mediating effect
of PjBL and ASs. This finding is in line with Zhang and Ma (2023), who found that ILOs define the
expected outcomes students must achieve, while TLAs enhance student engagement and facilitate
the achievement of these outcomes. Finally, assessment measures students’ performance and provide
the input for continuous quality improvement of higher vocational education.

5.4. Discussion of Research Question 4

The final research question investigated the effect of OBE implementation —specifically ILOs,
PjBL, and ASs on AGC among CBEC learners. The analysis of the hypothesized model revealed that
the standardized path coefficient for the direct pathway from ILOs to AGC was 0.026, which is below
the recommended threshold of 0.2, indicating a minimal direct effect of ILOs on AGC. However, ILOs
had an indirect effect on AGC through PjBL and ASs, suggesting that the two constructs completely
mediated the relationship.

The investigation of three alternative models showed that within different aspects of OBE
implementation, ASs had the highest effect size on AGC, followed by PjBL, which accounted for
30.2% of the total indirect effect, and the sequential mediation of PjBL and ASs, which accounted for
22.6%. Pairwise contrasts of the indirect effects demonstrated that while PjBL and ASs are correlated,
their individual mediating effects are more substantial than when they are considered as a chain in
the model. This indicates that each single mediator contributes more significantly to AGC than the
sequential mediation.
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6. Theoretical Contributions and Implications
6.1. Theoretically Contributions

This study contributed to the existing literature on OBE implementation in two aspects. Firstly,
this study aimed to optimize OBE implementation to promote AGC by applying the theory of CA
(Biggs & Tang, 2011). Proper educational alignment occurs when TLAs help students build the
knowledge targeted by the module, which is then accurately measured through assessment tasks
(Jaiswal, 2019).

This study employed PjBL as key TLAs to engage students in active learning, with the results
indicating that such engagement significantly boosts their likelihood of achieving the desired
outcomes. Well-defined assessment tasks, coupled with assessment criteria and rubrics tailored to
the specific learning outcomes, were instrumental in making precise assessments of how well these
levels of ILOs can be achieved and can serve as the input for continuous quality improvement.
Therefore, the findings reveal that PjBL and ASs not only have a direct and positive impact on AGC
but also play mediating roles in the relationships between ILOs and AGC, enriching our
understanding of OBE operationalism.

Secondly, this study utilized Bloom’s Taxonomy to craft clear and constructively aligned
learning outcomes, clarifying what learners are expected to achieve by the end of a study program,
the anticipated standard of achievement, and how they should demonstrate their learning. The
findings confirmed the pivotal role of Bloom’s Taxonomy in organizing ILOs and aligning them with
program and course outcomes, thus promoting the attainment of advanced competencies pertinent
to the job market. Therefore, this study enhances the existing body of literature on Bloom’s Taxonomy
by illustrating how it serves as a foundational element in aligning ILOs with teaching and learning
activities, as well as with ASs.

6.2. Practical Implications

This study offers several practical implications for higher vocational practitioners planning to
implement OBE in higher vocational colleges. Firstly, proper training and tailored education for
practitioners are essential to ensure a better understanding of OBE guidelines and can constructively
align ILOs with PjBL, assessment, and performance measurement, which were deemed essential to
enhance student’s learning experience and improve the competencies of graduates (Kalianna &
Chandran, 2012).

Secondly, this study emphasizes that vocational educators should build a positive environment
for active learning. This can be achieved by incorporating PjBL like engaging students in a
challenging task, promoting sustained inquiry, facilitating the discovery of answers to authentic
questions, assisting in project selection, reflecting on the process, reviewing and revising the work,
as well as developing a final product for a specific audience to boost opportunities for students to
attain ILOs. This is supported by Nagarajan (2019), who proposes that the PjBL model can assist
educators in creating a pleasant learning environment so that students can connect their ideas and
skills, leading to improved learning outcomes and effective engagement in the learning process.

Educators should design ASs that allow students to select appropriate assessment tasks aligned
with previously defined ILOs. Using standardized rubrics and clearly defined learning outcomes can
enhance program expectations and encourage students to take greater responsibility for their
academic pursuits.

Additionally, this research has revealed that within the OBE framework, ASs have the most
significant influence in mediating the relationship between ILOs and AGC. These ASs are more
impactful than PjBL when it comes to this mediation role. This underscores the importance of having
a diverse array of ASs that are well-suited to measure learning outcomes effectively. The findings
align with Alonzo’s 2020 work, which emphasizes the growing emphasis on ASs in contemporary
educational programs.
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6.3. Managerial Implications

For policymakers and accreditation bodies, this study presents a comprehensive OBE
framework that complies with the guidelines and processes of OBE guided by the national and
international accreditation bodies (e.g., the Washington Accord and NBA) to ensure national and
international academic equivalency and accreditation. The standardized and achievable expectations
and benchmarks of these bodies will ensure the effectiveness of the OBE process and minimize
resistance from education institutions during the implementation process (Gunarathne et al., 2019).

Moreover, due to the dynamic nature of the global business landscape, e-commerce companies
will have to update their competency standards continuously. This ensures that graduates possess
the skills to thrive in the international business environment. Meanwhile, these updating
requirements for competencies are crucial for ensuring the continuous quality improvement of
academic programs. Gurukkal (2020) highlighted the potential of OBE in the global bigger context,
emphasizing the imperative for higher education institutions to adapt to the outcome-based
education system because of the ongoing economic revolution that the worldwide growth of market
needs such kinds of standardized indicators and international accreditations measures that higher
educations need to implement.

7. Conclusions and Limitations

This study addresses the urgent need to implement OBE in higher vocational education to bridge
the gap between employment requirements and graduates’ readiness. By quantitatively assessing the
impact of OBE implementation on the AGC among CBEC learners, the study utilizes the theory of
CA to construct a framework. This framework, validated empirically with a sample from four public
vocational colleges already implementing OBE and PjBL, examines the effects of different aspects of
OBE implementation (ILOs, PjBL, and ASs) on AGC.

The study identifies significant direct and indirect effects of OBE implementation on AGC. While
ILOs do not directly impact AGC, PJBL and ASs do, with ASs having a more substantial direct effect.
ASs also exhibit a more robust mediating effect than PjBL, highlighting the importance of
sophisticated and authentic assessments aligned with ILOs. Additionally, the study identifies a
significant chain mediating effect of PjBL and ASs in the relationship between ILOs and AGC,
providing insights into assessment design and alignment within the OBE framework.

Effective implementation of the OBE framework relies on alignment, ensuring that teaching and
learning activities and ASs align with learning outcomes. The study demonstrates the utility of
alignment for enhancing teaching methods and AGC attainment, suggesting its importance for
Higher Education Institutions (HElIs) to optimize OBE implementation based on the theory of CA.

The limitations of this study should be included, and directions for future studies should be
suggested. Firstly, the survey was limited to candidates from public vocational colleges in Nanjing,
Jiangsu province, China, potentially limiting the generalizability of the findings. Future research
should encompass a broader range of institutions across China to provide a more comprehensive
evaluation of OBE’s impact. Secondly, the study focused on a relatively small number of students,
excluding educators, which may limit the depth of analysis. Future studies should expand participant
numbers and include various student groups from different disciplines and program types while
considering educators' perspectives to provide a more holistic understanding of OBE's impact.
Thirdly, the study primarily explored the OBE process concerning ILOs, TLAs, Ass, and AGC,
overlooking other factors such as curriculum design and institutional support. Future research
should incorporate these variables to offer more robust recommendations for effective OBE
implementation and competency enhancement in higher vocational education. Lastly, the study's
cross-sectional design hinders the establishment of causal relationships. Longitudinal research is
recommended to track changes over time and provide insights into the long-term efficacy of OBE
implementation. Continuous evaluation aligns with the principles of OBE's continuous quality
improvement approach, ensuring the sustainability of higher vocational education.
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Appendix A

Research Questionnaire

Dear students:

In order to better understand your attitudes and perceptions toward the effect of the
implementation of Outcome-based education in the Cross-border E-commerce program, the
researchers developed this questionnaire and welcome your answers. We ask you to cooperate with
us, as a respondent, for about 10-15 minutes to fill this online questionnaire. This data is exclusively
for academic research use and is strictly confidential. Please choose the number that best matches the
degree to which you agree or disagree with the statements.

1= Strongly Disagree (StrDA)

2=Disagree (DA)

3=Slightly Disagree (SigDA)

4= Neither Agree nor Disagree (NAD)

5=Slightly Agree (SigA)

6= Agree (A)

7= Strongly Agree (StrA).

Section 1: Demographic Information

1. Gender
@ Male (2) Female
2. Age

® 19 @20 (321 @22 (5)23(6)24(7)25o0rabove

3. Institute:

4. Major:

5. Duration of outcome-based education learning experience
@® Oneyear (2) Twoyears (3) Three years

6. Duration of Engagement in Project-Based Learning

©) One year (2) Two years (3) Three years

Section 2:
Neither
Item Strongly Slightly Slightly Strongly
Statement Disagree Agree nor Agree
Code Disagree Disagree Agree Agree
Disagree

Intended learning outcomes (ILO)

The intended learning
outcomes are introduced to
ILO1 1 2 3 4 5 6 7

students upon admission

into the program.
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The intended learning
ILO2 outcomes are clear and 1 2 3 4 5 6 7

understandable.

The intended learning
ILO3 outcomes are relevant to

future professions.

The intended learning
ILO 4 1 2 3 4 5 6 7
outcomes are attainable.

The intended learning
outcomes are carefully
developed based on what
your college requires in
ILO5 1 2 3 4 5 6 7
terms of the competences
(knowledge, skills, and

attitude) the program must

possess.

ILO 6 The intended learning
outcomes are carefully
developed based on what
the industry expects from 1 2 3 4 5 6 7
the graduates of the
program prior to their entry

into the labor force.

ILO7 The intended learning
outcomes are carefully
developed based on what 1 2 3 4 5 6 7
students and parents expect

from the program.

Project-based learning (PjBL)

Teaching and learning

activities in project-based

PjBL1 | learning are in line with the 1 2 3 4 5 6 7
intended learning
outcomes.
Project-based learning

motivates me to understand
PiBL 2 1 2 3 4 5 6 7
the learning outcomes they

are meant to achieve.
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Project-based learning

PJBL3 | increases the motivation for 1 2 3 4 5 6 7
the subject.
Project-based learning

helps in developing the
PjBL 4 1 2 3 4 5 6 7
learning process to improve

learning performance.

Opportunities for practical
application of professional
PjBL 5 1 2 3 4 5 6 7

skills  in  project-based

learning are adequate.

Teaching and learning
activities in project-based
learning are organized
PJBL 6 1 2 3 4 5 6 7
appropriately for students

to achieve the graduate

competences.

Assessment strategies (AS)

The design of assessment
tasks is closely linked to the
AS1 1 2 3 4 5 6 7
intended learning

outcomes.

Assessment tasks can align
with the teaching and
AS2 1 2 3 4 5 6 7

learning  activities  in

project-based learning.

The design of assessment
tasks  offers me the
opportunity to improve my
AS3 1 2 3 4 5 6 7
performance (e.g.

knowledge, skills, and

attitude).

The teachers use different
AS4 assessment tools to evaluate 1 2 3 4 5 6 7

students’ progress.

I can assess how well Thave
AS5 acquired the expected 1 2 3 4 5 6 7

knowledge, skills, and
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attitudes after the teaching

and learning process.

Assessment criteria and
rubrics  for  assessing
learning  outcomes  are
AS6 1 2 3 4 5 6 7
explained to students at the

beginning of the teaching

practice.

Criteria and rubrics for
assessing the attainment of
AS7 1 2 3 4 5 6 7

graduate competences are

appropriate.

Attainment of graduate competences (AGC)

The attainment of graduate
AGC1 | competences can contribute 1 2 3 4 5 6 7

to employability.

The attainment of graduate
AGC2 | competences can prepare 1 2 3 4 5 6 7

me better for the workplace.

The OBE approach is the
best solution to address
AGC3 1 2 3 4 5 6 7

skill mismatches in the

workplace.

I think OBE will lead to
greater  efficiency  and
AGC4 1 2 3 4 5 6 7

quality in attaining

graduate competences.
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