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y study evaluates the application of the Green Behavior Index (GBI) as a
Vocational education, sustainable behavioral measurement tool while assessing environmental behavior
behavior, environmental practices, in a vocational education context. The instrument covers six key

student engagement, green campus dimensions: energy use, waste management, water conservation,
carbon emissions, healthy lifestyles, and fuel consumption. A
quantitative survey method was employed, involving 1,018
respondents consisting of students, lecturers, and educational staff. The
minimum sample size was determined using the Slovin formula, and
data were collected through a voluntary response sampling method
using an online questionnaire distributed via Google Forms. Data were
analyzed using descriptive statistics and inferential tests, including
analysis of variance and advanced comparisons. The results indicate
that respondents, particularly students, exhibit strong environmentally
friendly behaviors in routine aspects, such as energy conservation and
sanitation, but remain weak in behaviors that require systemic efforts,
including emission control and participation in environmental
programs. No significant influence of demographic factors was found,
indicating that internal and contextual factors have a greater impact on
differences in behavior. These findings provide an empirical basis for
developing more effective and personalized sustainability policies in
vocational education. Improvements to the behavioral measurement
tool are also recommended to capture the complexity of sustainable
practices across different groups within the academic community.

1. Introduction

Vocational education plays a crucial role in supporting sustainable development, particularly in creating
environmentally friendly campuses (Rocha et al., 2025; Tung et al.,, 2023). As global challenges such as climate
change and other environmental crises increase, educational institutions worldwide, including Indonesia, are
increasingly encouraged to adopt sustainable practices (Abulibdeh, 2024; Suklun & Bengii, 2024). Universities, as
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higher education institutions, not only serve as teaching centers but also act as living laboratories that integrate
green technology and foster environmental management through research and educational programs (Hatos &
Szombathelyi, 2025; Imran et al., 2024). One of the key elements in realizing a sustainable campus is students’
environmental awareness and behavior, which requires appropriate measuring tools for evaluation. The Green
Behavior Index (GBI) is a tool used to measure students' environmentally friendly behavior. While originally
developed to assess student behavior, recent studies suggest that pro-environmental behavior instruments can
also be applied to broader academic communities, including lecturers and institutional staff, as they collectively
contribute to campus sustainability practices (Hansmann et al., 2020; Yuriev et al., 2020). Although not exclusively
designed for vocational education, the GBI has been adopted in this context due to its relevance in assessing skills-
based sustainable practices (Felgentreff et al., 2025). In fact, many campuses worldwide, including in Indonesia,
have implemented sustainability programs such as waste management and energy savings (Brennan et al,, 2015;
Fissi et al,, 2021), but the evaluation of student behavior through a structured approach, such as the GBI, is still
limited (Maknun et al., 2018; Zheng & Zhang, 2024). In fact, this kind of evaluation is vital as a basis for developing
educational policies that support the realization of a sustainable campus (Maknun et al., 2018).

Previous studies have identified the relationship between vocational education and sustainability, but not
many have specifically applied a behavioral measurement framework, such as the GBI, especially in Indonesia
(Zheng & Zhang, 2024). At the global level, existing measurement tools have different characteristics: Greendex
focuses on individual sustainable consumption behavior on a broad scale (Priyankara et al., 2025), while UI Green
Metric measures campus sustainability performance from a policy and infrastructure perspective (Domingos et
al,, 2024). The GBI provides a more targeted approach to evaluating green behavior in educational settings.
Research Li et al. (2023) revealed that 68% of vocational teachers still lack understanding of green technology,
even though some already have positive attitudes towards the environment. This finding demonstrates the
importance of instruments that can measure not only knowledge but also actual behavior. Study Kamis et al.
(2020) responded by developing a green skills module that combines theory and practice, although it did not
specifically test the GBI. Furthermore, Putri et al. (2025) emphasized that green technology competency and
perception of long-term benefits are key factors in shaping sustainable behavior in vocational students. Hence,
they need to be considered in measuring the GBI. Furthermore, Nikoloudakis & Rangoussi (2024) proved that
project-based learning is effective in introducing circular economy principles, but there has been no measurement
of its effectiveness using behavioral indicators such as the GBI. Meanwhile, green skills models in India and
Indonesia focus on technology integration without touching on quantitative measurements of green behavior
(Chandrasekar et al., 2023).

The main gap in previous research lies in the tendency to use measurement tools such as Greendex and Ul
Green Metric (Kamal et al., 2021; Tshivhase & Bisschoff, 2023). However, these tools have limitations in capturing
the dimensions of individual vocational students' behavior related to environmental awareness, especially in
Indonesia. Therefore, this study attempts to fill this gap by evaluating the application of GBI in the context of
vocational education at the Faculty of Vocational Studies, Universitas Negeri Surabaya. While the primary focus
remains on students, this study also considers lecturers and educational staff as part of the academic community
influencing sustainable campus behavior. Through the evaluation of GBI, this study aims to (RQ1) Provide an
objective overview of vocational students' engagement in environmentally friendly practices; (RQ2) Identify
factors influencing such behavior; and (RQ3) Provide an empirical basis for developing more effective education
policies. The contribution of this research lies not only in evaluating existing sustainability programs but also in
creating a vocational education environment that not only focuses on developing technical skills but also fosters
environmental awareness and behavior among students.

2. Theoretical Background

Research on evaluating GBI in the context of vocational education requires a strong theoretical foundation to
understand the complexities of sustainable behavior on campus. Therefore, this theoretical framework is built on
three main aspects: the theory of pro-environmental behavior, GBI measurement instruments, and the role of
vocational education in shaping sustainable behavior. However, general pro-environmental behavior theory has
several limitations, particularly in explaining the inconsistency between environmental attitudes and actual
behavior (attitude-behavior gap), as well as in capturing the influence of underlying psychological and normative
factors. The Theory of Planned Behavior (TPB) is one of the main frameworks in understanding the determinants
of pro-environmental behavior. TPB shows high effectiveness in predicting sustainable behavior in students,
although there are variations in the influence of its components on actual actions (Ates, 2020; de Leeuw et al,,
2015). Meanwhile, the Value-Belief-Norm (VBN) model provides a more comprehensive perspective by tracing
the causal chain from personal values to personal norms as a form of intrinsic motivation. Research on Indonesian
students found that VBN can explain 20-31% of the variance in pro-environmental behavior, where biospheric
and altruistic values have a significant influence (Greaves et al., 2013).
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In the context of measurement, the GBI offers a different approach compared to traditional instruments such
as Ul GreenMetric or STARS. While UI GreenMetric focuses on assessing institutional infrastructure, the GBI is
specifically designed to measure individual student behavior with strong content validity (CVI 0.80-0.90). These
advantages make the GBI an appropriate tool for evaluating sustainable behavioral transformation at the
individual level (Negm, 2024; Roy, 2023; Yuriev et al., 2020). Vocational education plays a crucial role in shaping
sustainable behavior due to its practical, industry-oriented nature. However, research shows a gap between
positive attitudes toward sustainability and actual behavioral implementation. Furthermore, the development of
green skills in vocational education often does not align with the needs of the green labor market (Gkargkavouzi
et al,, 2019). Therefore, integrating sustainability principles into vocational curricula and practices is crucial to
encourage more concrete behavioral changes.

3. Method

3.1 Research Design

This study employs a quantitative approach, utilizing a survey method, to evaluate the Green Behavior Index (GBI)
among Vocational Faculty students in support of sustainable campus development. While the primary focus of the
study is on students, the research also includes lecturers and educational staff to provide a broader contextual
understanding of environmental behavior within the academic community. The research design focused on
measuring six dimensions of environmentally friendly behavior, including energy conservation, waste
management, water utilization, carbon emissions, healthy lifestyles, and fuel use. Data were collected through a
structured questionnaire and statistically analyzed to identify behavioral patterns and the factors that influence
them.

3.2 Population and Sample

The population in this study consisted of all students and academic staff from the Faculty of Vocational Studies,
Universitas Negeri Surabaya, totaling N = 3,862. The minimum sample size was calculated using the Slovin formula
with a margin of error of 5% (e = 0.05), yielding a result of 363 respondents.

N 3.862 B
T 1+N(e?) 1+3.862(0.052)

n 363 (1)

To enhance the robustness and generalizability of the findings, a larger sample was pursued. Data collection
was carried out through a voluntary response sampling method. A structured questionnaire was distributed
electronically via Google Forms. The survey link was disseminated through program coordinators to students
across all study programs within the faculty. The programs represent a diverse range of fields, including
Engineering and Technology (e.g., Automotive, Electrical, Civil, Mechanical), Administration and Management
(e.g., Public Administration, Informatics Management), Creative Industries (e.g, Graphic Design, Media
Production, Culinary Arts, Fashion Design), and Sports Science (e.g., Sports Coaching, Performance Analysis). The
survey was also shared with lecturers and educational staff via faculty communication channels.

This approach successfully gathered a total of 1,018 respondents. The final sample composition was as
follows: 487 first-year students (47.8%), 183 second-year students (18.0%), 127 third-year students (12.5%),
103 fourth-year students (10.1%), 99 lecturers (9.7%), and 19 educational staff (1.9%). Although lecturers and
educational staff were included (approximately 11.6% of the sample), their inclusion was intended to provide
broader contextual insight into environmental behavior within the academic community. Accordingly, their
responses were treated as complementary data, while the primary analysis remained focused on student
behavior, in line with the original design and target population of the GBI instrument. This distribution provides
a diverse cross-section of the academic community within the faculty. It is noteworthy that students from several
technical programs (e.g., Engineering, Automotive) have prior exposure to foundational environmental concepts
through mandatory courses such as "Occupational Health, Safety, and Environment” and "Introduction to the
World of Work", which touch upon principles of sustainable development. This research was conducted in
Indonesia, a context where specific environmental challenges, such as urban air pollution in Surabaya, directly
influence the relevance of the green behavior dimensions being measured.

3.3 Research Instruments

The primary instrument was a closed-ended questionnaire with a Likert scale ranging from 1 to 4 (1 = Never, 4 =
Always). The measurement indicators were adapted from the established Green Behavior Index (GBI) framework
and contextualized for vocational education settings. The indicators represent general, behavior-based
environmental practices (e.g., energy use, water use, waste habits), making them applicable across different
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respondent groups regardless of their level of technical knowledge or expertise. The instrument was further
validated through expert judgment to ensure content relevance and construct alignment with the GBI framework.
The instrument specifications are detailed in Table 1.

Table 1 GBI measurement instrument specifications

No. Behavioral Dimensions Measurement Indicators Number of Items
1  Energy-saving Energy-saving lamp usage ratio 1
Waste disposal The habit of sorting waste 2
Treatment of used goods
3  Water use The habit of using water when bathing 3
Laundry habit

The habit of turning off the water tap

4  Carbon Emission Vehicle emission test frequency 2
Machine maintenance routine

5  Healthy Living Behavior Bowel movements 3
Use of healthy toilets
Environmental program participation

6  Fuel Usage Monthly fuel consumption volume 2
Mode choice
Total 13

3.4 Data Collection Procedures

Data were collected through an electronic questionnaire (Google Forms) distributed via email and class groups
over four weeks. This study employed a voluntary response sampling method, which is a non-probability sampling
technique where participation was entirely based on respondents’ willingness to complete the survey. Therefore,
the sample cannot be considered randomly selected, and the findings should be interpreted with this limitation in
mind. Respondents were given a written explanation of the study's purpose, data confidentiality, and right to
withdraw. Anonymity was guaranteed to minimize social bias.

3.5 Data Analysis

Data analysis in this study focused on identifying environmentally friendly behavior patterns of students based
on the six dimensions of GBI. Data from lecturers and educational staff were analyzed descriptively to support
interpretation, but inferential conclusions were primarily drawn based on student responses. Data obtained
through questionnaires were transformed into numerical form and processed using quantitative statistical
analysis (Ogiemwonyi et al., 2023). The initial stage involved descriptive analysis to observe the general trends of
respondents’ behavior, which were reviewed through the average value, standard deviation, and variance for each
indicator (Sun et al, 2019). Following this, an inferential analysis was conducted to examine the differences
between dimensions and the relationships between variables. The ANOVA test was used to determine significant
differences between the average scores of the GBI dimensions (Lu et al., 2017), while the Tukey test was conducted
to identify pairs of dimensions that had significant differences (Hansmann et al., 2020). In addition, the chi-square
test was applied to evaluate whether the demographic characteristics of respondents influenced the measured
green behavior (Dlamini et al., 2021).

3.6 Validity and Reliability

The instrument's validity was tested through content validity by two environmental experts and one vocational
education expert, and construct validity by factor analysis (KMO > 0.7). Reliability was measured using Cronbach's
Alpha (a 2 0.7 for all dimensions), indicating good internal consistency. A pilot test was conducted on 30 students
outside the sample.
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4. Results and Discussion

4.1 Descriptive Results

The descriptive analysis of the GBI among vocational students showed significant variations in environmentally
friendly behavior practices across various dimensions. Energy-saving light bulb usage was recorded at a mean
score of 3.26 (scale 1-4), indicating that most students have adopted energy-saving habits, with a standard
deviation of 1.03, suggesting fairly good consistency among respondents. However, waste sorting habits remained
relatively low with a mean of only 2.33, supported by a variance of 0.66, reflecting behavioral disparities in this
regard. In contrast, the treatment of used items achieved a score of 3.17, indicating a higher awareness of waste
reuse. In the water utilization dimension, the habit of turning off water taps stood out with the highest score (3.69)
and a low standard deviation (0.53), indicating uniformity in positive behavior. However, clothing washing
methods still need improvement, with a mean of 2.55 and a high variance (1.57), suggesting the need for
educational intervention. In the carbon emissions aspect, the vehicle emission test frequency was a weak point,
with the lowest score (1.88), supported by a standard deviation of 0.93, confirming a lack of awareness. All values
have been standardized to the original Likert scale (1-4) to ensure consistency between the statistical table and
the descriptive narrative.

Table 2 Recapitulation of descriptive statistics of GBI indicators

No. Variable Mean StDev Variance
1  Energy-saving light bulb usage 3.26 1.03 1.06
2 Waste sorting habits 233 081 0.66
3  Treatment of used items 3.17 1 0.99
4  Water usage habits while bathing  3.14  0.38 0.15
5 Laundry habit 2.55 1.25 1.57
6  Habit of turning off water taps 3.69 053 0.28
7  Vehicle emission test frequency 1.88 093 0.86
8  Machine maintenance routine 2.95 1 1.01
9  Defecation habits 3.91 0.3 0.09

10 Use of healthy toilets 395 0.26 0.07

11 Participation in environmental 192 0.75 0.56

12 Monthly fuel consumption volume 3.04  0.96 0.93

13 Mode choice 2.17  1.45 2.11

Table 2 summarizes descriptive statistics for several key variables. On the other hand, dimensions of healthy
living behavior, such as the use of healthy toilets and defecation habits, achieved near-perfect scores (3.95 and
3.91, respectively), with minimal variances (0.07 and 0.09), confirming that sanitation practices have become the
norm. However, participation in environmental programs remained low (1.92), indicating a lack of active student
involvement in campus initiatives. These findings overall underscore that while vocational students demonstrate
good environmental awareness in practical areas such as energy conservation and sanitation, dimensions
requiring systemic commitment, such as carbon emission management and participation in environmental
programs, still require serious attention. The high variance in some indicators (e.g., laundry habit) also suggests
the need for a more personalized approach to sustainability education.

4.2 Statistical Analysis and Interpretation

The heatmap visualization in Figure 1 reveals an interesting distribution pattern of green behaviors among
vocational students. The abbreviations displayed on the x-axis represent specific study programs within the
Faculty of Vocational Studies (e.g., FashDez for Fashion Design and AutoEng for Automotive Engineering). As
shown by the color gradation, the energy efficiency and healthy behavior dimensions stand out with more intense
color, indicating consistently high scores across all respondent groups. In contrast, the carbon emission and fuel
consumption dimensions appear more muted, reflecting relatively low scores. This spatial pattern corroborates
previous descriptive findings and provides a visual illustration of the disparities between GBI dimensions.
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Fig. 1 Heatmap of GBI scores distribution by dimensions and respondent groups. Note: AutoEng = Automotive
Engineering; ElecEng = Electrical Engineering; CivEng = Civil Engineering; MechEng = Mechanical
Engineering; PubAdm = Public Administration; InfMgmt = Informatics Management; FashDez = Fashion
Design; CulArt = Culinary Arts; MedProd = Media Production; SportSci = Sports Science

Further analysis using the chi-square test (Table 3) revealed no significant relationship between demographic
variables and overall green behavior practices. The p-values of 0.104 (Pearson) and 0.103 (Likelihood Ratio),
which exceed the 0.05 level of significance, indicate that factors such as gender or geographic location do not
statistically influence GBI. These results are consistent with the random pattern observed in the heatmap, where
there is no systematic color grouping by demographic category.

Table 3 Chi-Square test results of demographic variables and GBI scores association
Chi-Square DF P-Value

Pearson 2.649 1 0.104
Likelihood Ratio 2.652 1 0.103

More significant findings were revealed through ANOVA analysis (Table 4), where the F-value of 245.87 with
a p-value of 0.000 firmly rejected the null hypothesis, confirming the existence of a significant mean difference in
at least one pair of GBI dimensions. The magnitude of the Adj SS factor (672.3) compared to Error (3336.8)
indicates that the inter-group variation is much more dominant than the intra-group variation, as also reflected
in the heatmap visualization, which shows a clear color difference between columns.

Table 4 ANOVA test results for mean differences of GBI scores across dimensions
Source DF  AdjSS AdjMS F-Value P-Value
Factor 5 672.3 134.451 245.87  0.000
Error 6102 33368 0.547
Total 6107 4009.1

Tukey's post-hoc test (Table 5) provides details on these specific differences. As seen in the Difference of
Means column, the energy efficiency dimension consistently outperforms the other four dimensions, except for
healthy behaviors, where the difference is only 0.0049 points (p-value 1.000). The most significant difference is
recorded between energy efficiency and carbon emissions (-0.8522, T-value -26.00), a finding that aligns with the
palest colored area in the heatmap for the emissions dimension. The narrow 99.56% confidence interval and
adjusted p-value of 0.000 confirm the significance of this finding.
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Table 5 Tukey test results for pairwise differences of GBI dimensions' means

. Difference SE of T- Adjusted P-

Difference of Levels of Means  Difference 95% Cl Value ]Value
Waste Manage - Energy Effic -0.5118 0.0328 (-0.6052,-0.4184) -15.61 0.000
Water Usage - Energy Effic -0.1392 0.0328 (-0.2326, -0.0458) -4.25 0.000
Carbon Emiss - Energy Effic -0.8522 0.0328 (-0.9456, -0.7588) -26.00 0.000
Healthy Beha - Energy Effic -0.0049 0.0328 (-0.0983, 0.0885) -0.15 1.000
Fuel Consump - Energy Effic -0.6611 0.0328 (-0.7545,-0.5677) -20.17 0.000
Water Usage - Waste Manage 0.3726 0.0328 (0.2792, 0.4660) 11.37 0.000
Carbon Emiss - Waste Manage -0.3404 0.0328 (-0.4338, -0.2470) -10.38 0.000
Healthy Beha - Waste Manage 0.5069 0.0328 (0.4135, 0.6003) 15.46 0.000
Fuel Consump - Waste Manage  -0.1493 0.0328 (-0.2427,-0.0559) -4.56 0.000
Carbon Emiss - Water Usage -0.7130 0.0328 (-0.8064, -0.6196) -21.75 0.000
Healthy Beha - Water Usage 0.1343 0.0328 (0.0408, 0.2277) 4.10 0.001
Fuel Consump - Water Usage -0.5219 0.0328 (-0.6153,-0.4285) -15.92 0.000
Healthy Beha - Carbon Emiss 0.8472 0.0328 (0.7538,0.9407) 25.85 0.000
Fuel Consump - Carbon Emiss 0.1911 0.0328 (0.0977, 0.2845) 5.83 0.000
Fuel Consump - Healthy Beha -0.6562 0.0328 (-0.7496, -0.5628) -20.02 0.000

Individual confidence level = 99.56%

Interpretation of these results leads to three main conclusions: First, the consistency of findings between the
heatmap, ANOVA, and Tukey's test validates that the main challenges of GBI implementation lie in dimensions that
require specialized infrastructure (e.g., emission testing) or radical lifestyle changes (e.g., fuel reduction). Second,
the absence of demographic effects (as indicated by the chi-square) suggests that policy interventions should be
universal rather than segmented. Third, the similarity in scores between energy efficiency and healthy behaviors
(non-significant differences) suggests that practices integrated into daily routines are more easily adopted than
those requiring external efforts.

In relation to RQ2, these findings indicate that green behavior is primarily influenced by contextual and
structural factors rather than demographic characteristics. Specifically, behaviors associated with routine daily
practices (e.g., energy use and sanitation) tend to show higher adoption levels, whereas behaviors requiring
external support, infrastructure availability, or institutional engagement (e.g, emission control and
environmental program participation) demonstrate lower performance. This suggests that the level of behavioral
complexity, resource dependency, and institutional facilitation are key factors influencing the variation in green
behavior across dimensions.

5. Discussion

The results of this study revealed significant variations in environmentally friendly behavior practices among
vocational students, with the dimensions of energy saving and healthy living behavior recording the highest
scores. In contrast, the dimensions of carbon emissions and environmental program participation remained
relatively low. This finding is in line with research Stern (2022), which highlights the importance of a specific
approach in assessing green behavior, where dimensions that are practical and have immediate benefits tend to
be more easily adopted. However, dimensions that require long-term commitment or systemic changes, such as
carbon emission management, still face significant challenges. Study Zheng & Zhang (2024) reinforces this, which
found that vocational students' environmental awareness is often limited to aspects directly related to everyday
life.

Further statistical analysis revealed that demographic factors, such as gender or study program, did not
significantly influence GBI. This finding is consistent with research Liobikiené & Poskus (2019), which emphasized
that environmentally friendly behavior is more influenced by internal factors, such as knowledge, attitudes, and
perceived benefits, than by external demographic factors. However, significant differences between GBI
dimensions revealed through ANOVA and Tukey tests indicate that environmental education approaches need to
be tailored to the characteristics of each dimension. For example, the waste management dimension, which has a
low score, requires more intensive intervention, as suggested by Espinoza et al. (2025) in the context of vocational
students’ environmental literacy.

The low level of student engagement in environmental programs is also a critical finding in this study. This
reinforces the results of studies Espinoza et al. (2025) and Piyapong (2020), which state that a lack of motivation
or awareness of long-term impacts often hampers active participation in sustainability initiatives. On the other
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hand, high scores on the healthy lifestyle behavior dimension indicate that social norms and daily habits can be
strong drivers for the adoption of sustainable practices, as explained by Bloyd Null et al. (2023) and Nantale et al.
(2023) in the context of green technology adoption. The implication of these findings is the need to develop more
holistic and personalized education policies. As proposed by Ho et al. (2024), integrating circular economy
principles and project-based approaches can be a solution to increase student engagement in sustainable
practices. Furthermore, instruments such as the GBI need to be continuously refined to capture the complex
dynamics of green behavior, especially in the context of skills-based vocational education.

6. Limitations and Future Research

This study has several limitations that should be acknowledged. The use of a voluntary response sampling method,
while practical for gathering a large sample, carries a potential for self-selection bias. The findings are also context-
specific to a single vocational faculty in Indonesia, which may affect their generalizability. Regarding curriculum
integration, topics of sustainability are currently introduced through the mandatory 'Occupational Health, Safety,
and Environment' course; however, the approach remains largely theoretical, and plans to develop more applied
modules, while present, are not yet part of a comprehensive faculty-wide policy. Building on these findings and
limitations, future research should pursue several directions. A comparative study employing stratified random
sampling across multiple vocational institutions would enhance the external validity of the results. As the
institution moves towards more applied sustainability education, a longitudinal or quasi-experimental design
would be highly valuable to quantitatively assess the impact of such curricular interventions on actual green
behavior. Supplementing this with qualitative inquiry would provide deeper insight into the underlying
motivations and barriers students face, particularly in underperforming dimensions such as program
participation and emission control.

7. Conclusion

This study provides a successful objective overview of vocational students' engagement in environmentally
friendly practices, based on the six dimensions of the GBI. The analysis reveals that most students have exhibited
positive behaviors in practical aspects integrated into their daily routines, such as energy conservation and
healthy living. However, engagement remains low in dimensions that require systemic commitment and lifestyle
changes, such as reducing carbon emissions and participating in campus environmental programs. Factors
influencing students' green behavior were identified through an analysis of differences between dimensions and
their relationship to respondent characteristics. High-scoring dimensions tend to correlate with behaviors that
individuals easily adopt, while low-scoring dimensions indicate the need for more intensive structural support
and education. There was no significant effect of demographic factors on overall GBI scores, suggesting that
internal and contextual factors are more dominant in shaping behavior. These findings provide a strong empirical
basis for developing more effective and sustainable vocational education policies. Learning approaches that
integrate circular economy principles, project-based learning, and the strengthening of a green campus culture
need to be expanded to encourage more equitable behavioral transformation. The GBI instrument has also proven
to be a viable evaluation tool for assessing the effectiveness of environmental policy interventions and programs
in vocational education.
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