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Higher education institutions are increasingly adopting green campus initiatives
to advance the Sustainable Development Goals, but student participation is
often suboptimal despite the availability of environmentally oriented facilities

and programs. Previous research has generally examined student engagement
and environmental awareness as separate predictors, leaving their combined
influence, particularly among students in non-environmental disciplines such
as economics and business, largely unexplored. This study examines the partial
and simultaneous effects of student engagement and environmental awareness
on participation in green campus initiatives among students at the Faculty of
Economics and Business, Khairun University, Indonesia. A quantitative
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exploratory design was employed using a structured Likert-scale questionnaire

distributed to respondents selected through stratified random sampling across

the departments of Management, Accounting, and Development Economics.

Data were analyzed using multiple linear regression in SPSS. Both student
engagement and environmental awareness were found to significantly and positively predict student participation.
Both predictors, when combined, explained a significant portion of the variance in participation, as demonstrated by
the statistically significant regression model. This study offers new and simultaneous evidence on engagement and
awareness among business students, a population whose curricula still lack sustainability content. Faculty should
combine sustainability integration in the curriculum or extracurricular activities with experiential engagement
opportunities to strengthen green campus participation among non-environmental disciplines.

INTRODUCTION
1.1 Background

Rapid global environmental change and the urgency of the SDGs have prompted higher
education institutions to actively engage in sustainability transitions, positioning students as key
agents of change (Kioupi & Voulvoulis, 2019; Lozano et al., 2015). The concept of the green
campus has emerged as an institutional response that integrates waste management, energy
efficiency, and community participation into sustainability strategies (Pereira Ribeiro et al., 2021).
Universities are expected to not only teach environmental theory but also -cultivate
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environmentally literate citizens who translate knowledge into behavioral change (Handoyo et al.,
2021; Mkumbachi et al., 2020).

Despite institutional commitment, student participation in green campus programs is often
inadequate, even as measurement frameworks for green campus implementation are increasingly
available (Babu & Krishna, 2026). Evidence from Indonesian universities links low participation
to inadequate environmental education, weak empowerment strategies, and underdeveloped green
infrastructure (Bakaruddin et al., 2022; Leal Filho et al., 2024; Rachmadian et al., 2024). However,
once implemented, these programs are associated with measurable improvements in students'
environmental behavior (Yantika et al., 2024). Similarly, green spaces and structured conservation
practices are associated with increased pro-environmental attitudes (Ngabekti, 2021), and
participatory interventions such as campaigns, training, and community service can strengthen
ecological awareness (Fatika & Bahari, 2024). This gap between commitment and participation is
not unique to Indonesia; it has also been documented among students in Romania (Tudorie et al.,
2020). This gap is particularly pronounced in the Faculty of Economics and Business, where the
curriculum prioritizes organizational and financial competencies over environmental content
(Ramirez-Franco et al., 2025). Therefore, the Faculty of Economics and Business, Khairun
University, is a relevant setting to examine how participation emerges without curriculum
reinforcement.

1.2 Research Objectives

This study aims to examine the partial and simultaneous effects of student engagement and
environmental awareness on student participation in green campus initiatives among students of
the Faculty of Economics and Business, Khairun University. Specifically, this study aims to: (1)
examine the effect of student engagement on student participation in green campus initiatives; (2)
examine the effect of environmental awareness on student participation in green campus
initiatives; and (3) examine the simultaneous effects of student engagement and environmental
awareness on student participation in green campus initiatives.

1.3 Literature Review

Green campus participation is conceptualized as a form of collective and sustainable pro-
environmental behavior that encompasses academic, operational, and decision-making dimensions
related to campus sustainability (Ferreira et al., 2020). Roy (2023) frames this participation
through the Theory of Planned Behavior (Ajzen, 1991), where attitudes, subjective norms, and
perceived behavioral control collectively shape behavioral intentions and subsequent actions.

Student engagement encompasses behavioral, emotional, and cognitive energies directed
toward academic and campus life, grounded in the student engagement framework. Kuh (2009)
argues that the quality and quantity of students' investments in the institutional environment
determine developmental outcomes, a view elaborated by the engagement and self-determination
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perspective, which positively perceives engagement as shared behavior and motivation (Wei Mun
et al., 2024). Empirical evidence supports a positive relationship between engagement and
participation: Al-Dmour (2023) reports that green campus initiatives increase engagement through
participation in activities such as waste management, while Leal Filho et al. (2024) position
engaged students as informal change agents whose engagement with sustainability frameworks
strengthens participatory behavior. Participatory pedagogies such as service-based learning also
deepen engagement even amidst the rapid digital transition in higher education (Aramburuzabala
et al., 2024; Bond et al., 2020). This relationship between engagement and outcomes extends
beyond higher education: work engagement mediates the effect of teamwork on employee
performance (Lukman et al., 2024) and interacts with leadership and organizational justice in
shaping innovative work behavior (Sabuhari et al., 2025), offering cross-domain support for
engagement as a key behavioral driver.

Environmental awareness reflects the depth of knowledge, attitudes, and responsibility
toward ecological issues (Sugiarto & Gabriella, 2020). It is based on the Values-Beliefs-Norms
framework, which explains pro-environmental behavior as a product of internalized ecological
values, beliefs about consequences, and personal moral norms (Stern, 2000). Cross-national
evidence supports this: curricular and extracurricular activities increase environmental awareness
among university students (Yildiz & Budur, 2019); similar increases have been documented
among education students in the Philippines (Lualhati et al., 2018) and among students and staff
at a Swiss university (Hansmann et al., 2020). Individual differences are also important, with locus
of control shaping the relationship between pro-environmental attitudes and behavior (Musannip
et al., 2022). At the institutional level, sustainability functions as a dynamic organizational
capability that requires deliberate leadership development (Amui et al., 2017; Igbal & Ahmad,
2021). Rachmadian et al. (2025) found that engagement with green campus activities increases
awareness through educational mechanisms, while Chen et al. (2025) demonstrated that
institutional sustainability policies shape green intentions through environmental education.

Because engagement provides the behavioral and social infrastructure for collective action,
while awareness provides its normative and cognitive justification, the two constructs theoretically
operate in a complementary manner. Benzehaf et al. (2025) found that environmental awareness
mediates the relationship between engagement and pro-environmental behavior. Zsoka et al.
(2013) showed that environmental knowledge, attitudes, and everyday pro-environmental
behavior jointly predict sustainable environmental action, and Ferreira et al. (2020) argued that
universities function as “living laboratories” that achieve stronger sustainability outcomes when
engagement and awareness-building operate simultaneously.

1.4 Problem Statement

Most previous studies have examined student engagement and environmental awareness
separately, or focused on faculties such as geography and environmental science education where
sustainability content is curricularly integrated (Hawa et al., 2021; Winarto et al., 2023). A non-
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trivial knowledge-behavior gap also persists, with many students possessing adequate
environmental knowledge without translating it into consistent participatory behavior (Islamiati &
Saputra, 2021). While awareness and engagement are essential, participation is also crucial when
carried out simultaneously, rather than separately, particularly among business students in the
context of the eastern Indonesian archipelago, which is considered still rare. Therefore, this study
addresses: (1) Does student engagement significantly influence student participation in green
campus initiatives? (2) Does environmental awareness significantly influence student participation
in green campus initiatives? and (3) Do student engagement and environmental awareness
simultaneously and significantly influence student participation in green campus initiatives among
students of the Faculty of Economics and Business, Khairun University?

1.5 Research Contributions

This study offers several contributions. First, it extends the student engagement framework (Kuh,
2009) and the Values-Beliefs-Norms framework (Stern, 2000) to the context of non-environmental
disciplines. Second, it empirically grounds a participation model framed through the Theory of
Planned Behavior (Ajzen, 1991; Roy, 2023), extending previous applications beyond
entrepreneurial intentions among students to pro-environmental participation (Su et al., 2021).
This study utilizes discipline-specific data from a business faculty largely absent from the existing
literature. Practically, these findings aim to inform faculty-level policies on strengthening student
participation in sustainability initiatives among non-environmental disciplines and to broaden the
empirical basis linking engagement and awareness to participatory outcomes in the context of
higher education in eastern Indonesia.

METHODE
3.1 Research Design

This study uses a quantitative explanatory design to test the hypothesis of a causal relationship
between student engagement, environmental awareness, and green campus participation in
accordance with standard procedures for quantitative research that examines causal and associative
relationships between variables (Taherdoost, 2016). The explanatory design was chosen because
this study aims not only to describe the three constructs but also to explain and test the partial and
simultaneous effects of two independent variables, namely student engagement (X1) and
environmental awareness (X2), on one dependent variable, namely student participation in green
campus initiatives (Y). This study was conducted at the Faculty of Economics and Business,
Khairun University, Ternate, Indonesia.
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3.2 Population and Sample

The population consisted of all undergraduate students of the 2022 intake from three departments
at the Faculty of Economics and Business, Khairun University: Management (221), Accounting
(223), and Development Economics (66), totaling 510 students. A stratified random sampling
technique ensured proportional representation across departments (Taherdoost, 2022a). Applying
the Slovin formula, the sample size was set at a minimum of 100 respondents to ensure adequate
representation for multiple linear regression analysis. Proportional allocation across strata resulted
in 40 respondents from Management (40%), 35 from Accounting (35%), and 25 from
Development Economics (25%), for a total sample of 100.

3.3 Data Collection Techniques and Instrument Development

Primary data were collected through a structured questionnaire administered directly to
respondents (Taherdoost, 2022b), using a five-point Likert scale (1 = strongly disagree to 5 =
strongly agree). Student participation in green campus initiatives (YY) was measured through nine
items reflecting participatory intentions, concrete pro-environmental actions, and perceived
behavioral control (Roy, 2023). Student engagement (X1) was measured through nine items
reflecting academic participation, social participation, and emotional commitment (Muhamad
Noor et al., 2024). Environmental awareness (X2) was measured through seven items reflecting
environmental knowledge, attitudes, and pro-environmental behavior (Aquan et al., 2025). Prior
to use, the instrument underwent validity testing through item-total correlation (valid if r > 0.30)
and reliability testing through Cronbach's alpha (reliable if a > 0.60) (Taber, 2018) to ensure each
indicator item consistently and accurately measures the intended construct.

3.4 Data Analysis Techniques

Data were analyzed using multiple linear regression in SPSS, following the model Y = o + f1X1
+ B2X2 + e, where Y denotes participation in green campus initiatives, X1 denotes student
engagement, X2 denotes environmental awareness, o is a constant, B1 and 2 are the regression
coefficients for X1 and X2 respectively, and e is the error term. Prior to hypothesis testing, classical
assumption tests confirmed the suitability of the ordinary least squares estimator, which includes
normality of residuals, multicollinearity (through tolerance values and Variance Inflation Factors),
and heteroscedasticity (through Glejser's method). Hypotheses were then tested through partial t-
tests (individual effects of each independent variable), simultaneous F-tests (joint effects of both
independent variables), and coefficient of determination (R2?) (proportion of variance in
participation explained by the model), all evaluated at a. = 0.05.
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RESULT AND DISCUSSION
Result
4.1 Respondent Profile

Of the 100 questionnaires distributed, all were returned and deemed usable for analysis (response
rate = 100%). Respondents were drawn from three departments according to the sampling design
proportions: Management (40%), Accounting (35%), and Development Economics (25%), all
from the class of 2022. The sample consisted of 34 male respondents (34%) and 66 female
respondents (66%). Regarding previous involvement in green campus activities, 59% of
respondents reported previous participation in waste management activities, 24% in environmental
care campaigns or initiatives, and 17% in energy conservation activities.

4.2 Descriptive Statistics of Variables

Descriptive analysis of the items showed that green campus participation (Y) obtained an overall
mean of 4.18 (category “good” in the interpretation range of 3.4—4.2), student engagement (X1)
obtained an overall mean of 4.30 (category “very good” in the range of 4.2-5.0), and
environmental awareness (X2) obtained an overall mean of 4.11 (category “good”). These results
indicate that respondents consistently reported favorable levels of engagement, awareness, and
participatory behavior, with engagement showing the strongest average support among the three
constructs and environmental awareness relatively the weakest.

4.3 Validity and Reliability

The item-total correlations for all indicators Y (0.501-0.763), X1 (0.650-0.742), and X2 (0.745—
0.815) exceeded the threshold of 0.30, confirming the validity of the instrument. Cronbach's alpha
coefficients were 0.847 for Y, 0.873 for X1, and 0.882 for X2, all exceeding the reliability
threshold of 0.60 (Taber, 2018), indicating high internal consistency across the three measurement
scales.

Table 1. Summary of Validity and Reliability Test Results

Variable Number of Item-Total Validity | Cronbach's | Reliability
Items Correlation Range Status Alpha Status
Green campus 9 0.501 - 0.763 Valid 0.847 Reliable
participation (Y)
Student &‘f;‘geme“t 9 0.650 - 0.742 Valid 0.873 Reliable
Environmental 7 0.745 - 0.815 Valid 0.882 Reliable
awareness (X2)

Source: Primary data processed (2026).
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4.4 Classical Assumption Tests

The histogram of residuals approximates a normal distribution; given the sample size (N = 100),
the assumption of normality is considered met for regression purposes. Multicollinearity
diagnostics indicate a tolerance value of 0.529 for X1 and X2, with a corresponding VIF value of
1.890, both within acceptable thresholds (tolerance > 0.10; VIF < 10.00; O'Brien, 2007),
confirming the absence of problematic multicollinearity between the two predictors. Glejser's
heteroscedasticity test yielded insignificant coefficients for X1 and X2 (both p > 0.05), confirming
the homoscedasticity of the residuals.

Table 2. Summary of Classical Assumption Test Results

Test Variable Statistic Criterion Conclusion
Student
L . _ ) _ Tolerance > 0.10; No
Multicollinearity eng?g(elr;ent Tolerance = 0.529; VIF = 1.890 VIE < 10.00 multicollinearity
I . Environmental _ . _ Tolerance > 0.10; No
Multicollinearity awareness (X2) Tolerance = 0.529; VIF = 1.890 VIE < 10.00 multicollinearity
- Student
Heteroscedastlcny engagement B =-0.058; t = -1.073; sig. = 0.286 sig. > 0.05 Homoscedastic
(Glejser)
(X1)
Heteroscedasticity | Environmental _ e o . .
(Glejser) awareness (X2) B =0.002;t=0.037; sig. = 0.971 sig. > 0.05 Homoscedastic
. . . Normality
Normality Residual Histogram apprOX|£nates a normal Approximate assumption
curve (N =100) normal shape satisfied

Source: Primary data processed (2026).
4.5 Multiple Regression Results

The multiple linear regression analysis produced the following estimated equation:
Y =8.730 + 0.367X1 + 0.362X2

The constant (o = 8.730) indicates that with both student engagement and environmental
awareness equal to zero, the predicted participation rate is 8.730. The regression coefficient for
student engagement (B1 = 0.367) indicates that a one-unit increase in engagement is associated
with a 0.367-unit increase in participation, holding environmental awareness constant. Similarly,
the coefficient for environmental awareness (B2 = 0.362) indicates that a one-unit increase in
awareness is associated with a 0.362-unit increase in participation, holding engagement constant.
Both unstandardized coefficients have positive signs consistent with the hypothesized direction.
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Table 3. Multiple Linear Regression Coefficients

Model B Std. Error Beta (Standardized) T Sig.
(Constant) 8.730 2.322 - 3.760 0.001
Student engagement (X1) 0.367 0.078 0.444 4.700 0.001
Environmental awareness (X2) 0.362 0.096 0.357 3.779 0.001

Source: Primary data processed (2026).
4.6 Hypothesis Testing

In the partial test, student engagement yielded a t-count = 4.700 (p = 0.001), exceeding the
t-table = 1.984 (df = 97, a = 0.05), supporting H1. Environmental awareness yielded a t-count =
3.779 (p = 0.001), also exceeding the t-table = 1.984, supporting H2. Both standardized
coefficients (B = 0.444 for engagement; f = 0.357 for awareness) indicated that engagement had a
slightly stronger partial effect than awareness.

In the simultaneous test using the ANOVA F test, the F-count = 57.401 (p = 0.001) was
obtained, substantially exceeding the F-table = 3.09, which confirms that student engagement and
environmental awareness jointly and significantly predict participation, thus supporting H3.

The coefficient of determination shows that the model produces an R? of 0.542 and an
adjusted R? of 0.533, indicating that student engagement and environmental awareness together
explain 53.3% of the variance in green campus participation, with the remaining 46.7% being due
to factors outside the model.

Table 4. Summary of Hypothesis Testing

Test Variable Value Comparison Value Sig. Decision
Partial (t) X1 t=4.700 t-table = 1.984 0.001 H1 supported
Partial (t) X2 t=3.779 t-table = 1.984 0.001 H2 supported

Simultaneous (F) X1, X2->Y F =57.401 F-table = 3.09 0.001 H3 supported
Coefficient of - R2=0.542 Adjusted R2 = 0.533 - 53.3% variance
determination explained

Source: Primary data processed (2026).

DISCUSSION
5.1 Student Engagement and Green Campus Participation

The findings indicate that student engagement positively and significantly predicts green
campus participation (B = 0.444, p =0.001) confirming H1, consistent with Kuh's (2009) research
framework of student engagement, which states that the behavioral and psychological energy
students invest in institutional life directly determines developmental and behavioral outcomes.
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With a mean score of 4.30, engagement scored better than the other two constructs, indicating that
respondents have pursued informal and extracurricular channels, such as academic discussions,
social organizations, and emotional identification with campus values, through which they channel
their participatory energy even though the faculty has not fully incorporated curricular
sustainability content, consistent with evidence that service learning and similar co-curricular
activities foster soft skills and engagement even outside of formal courses (Hébert & Hauf, 2015).

These results align with those of Al-Dmour (2023), who found that green campus initiatives
strengthen student engagement, which then mediates participation in sustainability activities such
as waste management and green transportation, and those of Leal Filho et al. (2024), who
considered students as informal change agents whose engagement with SDG-aligned institutional
frameworks strengthens participatory behavior. The large standardized effect size observed here
(B = 0.444) suggests that, particularly among business students, engagement plays a proportionally
larger role than in majors where sustainability is already embedded in the curriculum, as it partially
substitutes for the formal environmental instruction these students lack.

5.2 Environmental Awareness and Green Campus Participation

Environmental awareness also had a significant positive effect (B = 0.357, p = 0.001),
supporting H2 and reinforcing the logic that values, beliefs, and norms articulated by internalized
ecological values and beliefs about environmental consequences generate personal norms that
motivate action (Stern, 2000). With a mean score of 4.11, awareness scored the lowest of the three
constructs. This is consistent with the broader literature documenting a continuing awareness gap
that needs to be adequately addressed (Islamiati & Saputra, 2021).

These results are also consistent with Rachmadian et al. (2025), who showed that
engagement with green campus infrastructure increases awareness, which then drives participatory
behavior. Chen et al. (2025), whose findings indicate that institutional sustainability policies shape
green intentions primarily through the mediation channel of environmental education. Overall,
these findings suggest that awareness does not serve as a direct trigger for behavior, but rather as
a cognitive and normative foundation that must be actively fostered by participation-oriented
interventions, particularly among students whose curricula have not fully exposed them to
environmental content.

5.3 Simultaneous Effect and Model Explanatory Power

Simultaneous testing confirmed that engagement and awareness jointly predicted
participation (F = 57.401, p = 0.001), supporting H3, with an R? of 0.533, indicating that slightly
more than half of the variance in participation can be attributed to these two constructs. This
magnitude is consistent with Zsoka et al. (2013), who also found that environmental knowledge,
attitudes, and behavior operate jointly to predict sustainable pro-environmental actions. Ferreira et
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al. (2020), within a “living laboratory” framework, showed that universities achieve stronger
sustainability outcomes when structured engagement and awareness-building among students.

The standardized coefficients for engagement (0.444) and awareness (0.357) and the
absence of multicollinearity (VIF = 1.890 for both predictors) indicate distinct and complementary
variances in participatory behavior. This supports the premise that engagement provides the
behavioral and social infrastructure for participation, while awareness provides its normative
justification (Bakaruddin et al., 2022; Leal Filho et al., 2024). The remaining 46.7% unexplained
variance suggests that other unmodeled factors such as perceived behavioral control, subjective
norms, external incentives, or institutional support structures (Roy, 2023) require further empirical
attention.

6. CONCLUSION

The results showed that student engagement and environmental awareness each exerted a positive
and significant partial effect on participation, and that both constructs jointly and significantly
predicted participation, explaining a significant portion of its variance. These findings confirmed
all three hypotheses (H1, H2, H3) and suggested that participation in green campus initiatives
among business students is best understood as a combined product of behavioral investment in
campus life and internalized environmental values, rather than either factor operating in isolation.

6.1. Theoretical Implications

This study contributes to the sustainability literature in higher education in three ways. First, it
provides simultaneous and separate empirical evidence on the partial and joint predictive roles of
student engagement and environmental awareness. Second, by extending Kuh's (2009) student
engagement framework and Stern's (2000) Values-Beliefs-Norms framework to non-
environmental disciplines, it demonstrates that both frameworks retain explanatory power even
when sustainability is not embedded in the curriculum, demonstrating their applicability beyond
environmentally oriented student populations. Third, it builds on participation models such as
Roy's (2023) model, which is framed through the Theory of Planned Behavior (Ajzen, 1991), by
demonstrating the antecedents of these behavioral and normative models using discipline-specific
data from business faculty.

6.2. Practical Implications

The findings suggest that strengthening green campus participation requires interventions that
simultaneously address both engagement and awareness. For the Faculty of Economics and
Business, the Faculty could consider incorporating structured sustainability content into
orientation programs, student organization activities, and extracurricular initiatives, including
digital platforms such as institutional repositories that expand access to sustainability-related
resources beyond the classroom to compensate for the lack of environmental content in formal
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business curricula (Mahalingam et al., 2025). Because internship experiences and self-efficacy
strengthen students’ employability and competency, incorporating sustainability-themed
internships or practicums could offer a further avenue through which engagement translates into
lasting competency (Putri et al., 2024). Because engagement exerts a slightly stronger effect than
awareness, priority could be given to expanding participatory opportunities, student-led
sustainability projects, green campaigns, and volunteer schemes that enable students to translate
existing awareness into concrete actions. For students, these findings underscore that awareness
alone is unlikely to translate into consistent participatory behavior without active involvement in
campus life; therefore, students are encouraged to seek organizational and social pathways through
which environmental concerns can be realized. For university leaders, the results of this study
support allocating resources to green infrastructure combined with structured engagement
mechanisms, rather than separate awareness campaigns, as a more effective pathway to
sustainability participation across the institution.

6.3. Limitations and Future Research

Several limitations should be considered. First, the sample was limited to a single faculty at a
single university in eastern Indonesia, thus limiting generalizability to other disciplinary or
institutional contexts. Second, the model explained 53.3% of the variance in participation, leaving
a significant portion attributable to unmeasured constructs such as perceived behavioral control,
subjective norms, or institutional incentive structures (Roy, 2023); future research should
incorporate these as additional predictors or mediators. Third, the reliance on self-reported Likert-
scale data introduces the potential for social desirability bias, particularly for behavioral items
describing pro-environmental actions. Future studies could triangulate self-report data with
observational or administrative participation records, expand the model to compare business
students with environmentally oriented disciplines, and test the moderating role of gender, prior
green campus exposure, or departmental affiliation, given the demographic variation observed in
the current sample.
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