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ABSTRACT

Environmental education plays an essential role in ensuring environmental
sustainability and a green campus among students. The physical
components and layouts of an establishment that are intended to preserve
environmental sustainability are referred to as "green artifacts." These
artifacts consist of infrastructure, materials, and structures that aid in
educating the institution's staff about green practices. Sarawak has a
growing number of TVET institutions, but empirical studies specifically
focusing on students’ awareness and practices related to green artifacts
remain very limited. Good environmental knowledge and practices serve as
key drivers in increasing the use of green artifacts among TVET students.
Therefore, this study is to reveal knowledge and practices of using green
environmental artifacts among TVET student in Sarawak. The survey
employed a quantitative approach using questionnaires involving 401
respondents (n=401). Research findings indicated that TVET students in
Kuching had the knowledge and practice of using green environmental
artefacts at a high level. This study implementation of green artefact
environment among TVET students is important as it can influence their
environmental practices and attitudes, which can lead towards the green
campus.

1.0 Introduction

Concerns about environmental issues have been a debate since the 1970s (Sakarya et al,,
2024). Each country in the world is striving to find the best approach to address this issue (Zurrah
et al.2025; Rosli et al,, 2025; Rizwan Ullah et al,, 2025). The terms sustainability and green
environment are one of the approaches used to cultivate a spirit and appreciation for natural
resources appropriately among the younger generation (Su & Zhao,2003; Bakarim et.al, 2023;
Huong et al.,2021). In the pursuit of environmental sustainability, green artifacts such as rooftop
gardens, rainwater harvesting systems, and living walls serve as tangible expressions of
commitment to ecological stewardship (Geweely et al.,2024; Yuan et al.,2024). These installations
not only beautify the surroundings but also perform essential environmental functions: regulating
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temperature, improving air quality, and conserving resources. Integrating such artifacts into a
green campus framework magnifies their impact (Petrasz et al., 2024). According to Anthony
(2021), Malaysian universities have adopted multiple “green campus paradigms” including green
indicators and policies to advance sustainability attainment. This model promotes not only
infrastructure changes but also cultural and behavioural transformation within campus
communities. According to Anthony (2021), universities in Malaysia have adopted various "green
campus paradigms" including green indicators and policies to advance sustainability
achievements. This model not only encourages infrastructure changes but also cultural and
behavioural transformations within the campus community. Therefore, knowledge and practice of
green artifacts are important to achieve this desire. However, among students and educators at
the Polytechnic, the willingness to address environmental challenges holistically is still low due
to insufficient exposure to green concepts and a lack of guidance in practices related to the
physical use of components in this green environment (Nor Syazana et. 2025). Therefore, this
study was conducted to examine the level and relationship between this green knowledge and
practice from the dimension of Green Environmental Artifacts.

Literature review
Environmental Sustainability

Environmental sustainability refers to the responsible interaction with the environment to
avoid the depletion or degradation of natural resources and to ensure long-term ecological
balance (Gohar, 2020; Tennakoon et al., 2024; Muniz et al.,2023; Malik et al.,2023; awang et al,,
2024). It involves practices that protect ecosystems, reduce pollution, and promote the efficient
use of energy and raw materials (Ma et al.,2023; Liu et al.,,2024; Hermawan et al.,2024) By
prioritizing environmental sustainability, societies aim to meet current needs without
compromising the ability of future generations to meet theirs (Bodin et al.,2023; Marjernik et
al,,2021; Rokicka et al.,2023). This includes actions such as conserving biodiversity, reducing
carbon emissions, and encouraging the use of renewable energy sources in daily life, industry,
and policymaking (Feng et al.,2024).

Green Environmental Artifacts

Green environmental artifacts are physical structures or installations designed to promote
environmental sustainability and ecological awareness within a space (Reyhani et.al, 2023). These
artifacts include elements such as green roofs, rainwater harvesting systems, solar panels,
vertical gardens, and recycled material sculptures that serve both functional and educational
purposes (Wang et al.2023; Cristiano et al.,2023). They not only enhance the aesthetic and
ecological value of an area but also symbolize a commitment to sustainable living (Li et al.,2024;
Barnett-Itzhaki et al. 2025; Liao et al., 2022). In educational settings, such as green campuses,
these artifacts act as practical tools to engage students and communities in environmental
practices, fostering a culture of conservation and responsible resource use (Pacini, et al.,2025).
Through green artifacts, institutions can demonstrate real-world applications of sustainability
principles, influencing both behaviour and attitudes towards environmental stewardship and not
supplied separately (Muhamad Noor and Mohamad, 2024).

Environmental Knowledge

Environmental knowledge refers to an individual's understanding of environmental issues,
natural systems, and the impact of human activities on the ecosystem (Noor et al.,2024). It
encompasses awareness of topics such as climate change, pollution, biodiversity loss, renewable
energy, and sustainable practices (Galvan-Mendoza et al.,2022). This knowledge forms the
foundation for developing pro-environmental attitudes and responsible behaviours (Liu et
al.,2022; Janmaimool & Khajohnmanee, 2019; Mandic et al.,2024). When individuals are equipped
with accurate and relevant environmental knowledge, they are more likely to make informed
decisions that support conservation efforts and reduce ecological footprints (Yildirim et al.2025;
Liu et al.2020; Wang & Zhang, 2021). In educational institutions, promoting environmental
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knowledge is crucial in nurturing future generations who are environmentally literate and capable
of contributing to sustainable development goals (Permanasari, 2021).

3.0 Methodology
A survey including 401 TVET students from different departments within a TVET college
in Kuching was used to collect data for this study. Convenience sampling was used to choose the
respondents, and participants were picked based on their availability and desire to take part. Due
to time and budget limitations, as well as the necessity of contacting a diverse group of students
from other departments, this non-random approach was used. Convenience sampling is
appropriate for exploratory study that aims to obtain broad insights into students' knowledge and
habits linked to environmental sustainability since it made it possible for the researcher to
effectively gather data from a sizable and diverse population within the institution. The Likert
scale, which has five points, was used to gauge the knowledge and practice of among respondents.
Respondents were asked to rate their level of agreement or disagreement with a series of
statements using a 5-point Likert scale, with strongly disagree (1) to strongly agree (5). The
survey tools were used from previous research and modified (Mark, 2011; Md.Nor, 2017;
Kanchanapibul et al. 2014; Janmaimool, P., & Chudech, S. 2020). Cronbach's Alpha was used to
assess the instruments' internal consistency, guaranteeing that the Likert-scale items in each
construct are accurate at measuring the desired variable. To make sure the survey's questions
were straightforward, unambiguous, and not deceptive, a small sample of respondents tested it.
The T-test and one-way ANOVA were used as inferential statistics to show how the variables
differed between groups.
4.0 Discussion of analysis and findings
A total of 401 respondents participated in the study. The majority were female (61.6%),
while male respondents made up 38.4%. Respondents were mostly from the Commerce field
(23.9%), followed by Electrical Engineering (17.2%), Civil Engineering (17.0%), Mechanical
Engineering (16.0%), Information Technology (13.5%), and Petrochemical Engineering (12.5%).
Table 1. Profile of Respondents
Profile of respondents Frequency Percentage (%)
Gender
Male 154 38.4
Female 247 61.6
Academic field
Civil Engineering 68 17.0
Electrical Engineering 69 17.2
Mechanical Engineering 64 16.0
Commerce 96 23.9
Information Technology 54 13.5
Petrochemical Engineering 50 12.5
Cronbach's Alpha was used to evaluate the measurement tools' dependability. All of the
variables had Cronbach's Alpha values above the cut off, as seen in Table 2, suggesting that the
items used to measure each construct had acceptable internal consistency.
Table 2. Reliability Test Result
Variable Cronbach’s Alpha
LK_GE_Water_Artifact Elements 0.978
LK_GE_Electrical_Artifact Elements 0.964
LK_GE_Recycle Bin_Artifact Elements 0.96
LP_GE_Water_Artifact Elements 0.936
LP_GE_Electrical_Artifact Elements 0.959
LP_GE_Recycle Bin_Artifact Elements 0.926
Environmental Sustainability and Green Campus: Study on 137 IJTVET (Vol 6, No. 2, 2025)
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As shown in Table 3, the findings reflect the outcomes of the descriptive research. All
constructs indicate that students possess a high level of knowledge and practice concerning the
environmental messages conveyed through posters/labels on water, electricity, and recycling. The
means are consistently above 4.25, and percentages are above 84%, reflecting strong
environmental awareness and responsible behaviour among the respondents. According to
Makhtar et al. (2021), most students at UniMAP had high environmental awareness and regularly

practiced sustainability, supporting the link between knowledge and green behaviour.

Table 3. Level of knowledge and practices Using Green Environmental Artifacts among TVET Students in Sarawak

No Construct Item Std. Mean Percentage Mean
Deviation (%) Interpretation
1 Level of Knowledge Save water and to turn off taps 0.76 4.39 87.78 High
poster/Label Water Amount of water used daily 0.78 4.4 88.03 High
Use water wisely 0.84 4.25 84.99 High
Shared responsibility 0.82 4.29 85.89 High
Monitor water pipes 0.73 4.43 88.63 High
Total mean 0.73 4.25 84.99 High
2 Level of Knowledge Switch off lights and fans 0.83 4.35 86.93 High
poster/Label Electrical Switch off air conditioners 0.82 4.36 87.23 High
Shut down computer equipment 0.82 4.37 87.38 High
Reduce phone battery 0.86 4.32 86.38 High
Malq contrl.bu.tors to carbon 0.88 432 86.33 High
dioxide emissions
Total mean 0.82 4.32 86.33 High
3 Level of Knowledge Colours of recycling bins 0.84 4.34 86.83 High
poster/Label Recycle bin Multi-stream recycling system 0.84 4.34 86.88 High
Biodegradable waste 0.85 4.3 85.99 High
Glass waste 0.85 431 86.28 High
Non-biodegradable waste 0.84 431 86.28 High
Total mean 0.84 4.3 85.99 High
4 Level of Practice Turned off when not in use 0.85 4.4 87.98 High
poster/Label Water Read water conservation 0.8 435 86.98 High
posters to save water.
Wisely after reading or viewing 0.73 4.4 88.33 High
water
Rice-washing water 0.87 431 86.28 High
To reuse water 0.87 431 86.23 High
Total mean 4.12 4.31 86.23 High
5 Level of Practice Switch off lights, fans, and all .
poster/Label Electrical electrical appliances 0.83 4.41 88.28 High
Help. turn off electrical 0.83 a4 88.03 High
appliances
Unplug elgctrlcal appliances 0.79 439 87.73 High
when not in use
Using “Night Mode," 0.83 4.35 86.98 High
Shut down the computer 0.87 4.36 87.28 High
Total mean 0.79 4.35 86.98 High
6 Level of Practice Reusable water bottle. 0.76 4.39 87.78 High
poster/Label Recycle bin Reuse unprinted paper 0.78 4.4 88.03 High
Refuse to use plastic bags 0.84 4.25 84.99 High
Separate waste 0.82 4.29 85.89 High
Dispose of separated waste 0.73 4.43 88.63 High
Total mean 0.73 4.25 84.99 High

The findings from the independent samples t-test, as shown in Table 4, indicate that there
are significant differences between male and female TVET students in Sarawak in terms of their
level of knowledge and practices related to the use of green environmental artifacts. Across all
six variables—knowledge and practice related to water, electricity, and recycling—female
students consistently recorded higher mean scores than male students, with all p-values less
than 0.05, indicating statistical significance. The highest mean for female students was in the
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practice of electrical conservation (M = 4.4664), while the highest mean for male students was in
the practice of recycling (M = 4.2494). These results suggest that female students generally
demonstrate a greater level of environmental knowledge and engagement in sustainable
practices compared to their male peers. The results are in line with the previous study by Setiawan
et al, (2025) that female students had significantly higher environmental knowledge and
sustainability behaviour compared to male students. The research also reported that females
exhibited greater consciousness in all measured domains of sustainability and statistically higher
engagement in pro-sustainability actions.

Table 4. Level of knowledge and practices Using Green Environmental Artifacts among TVET Students in Sarawak based on gender

Variable Gender No.of Sampel Mean Std. Deviation T-value Level of

Significant

Knowledge Water Male 154 4.2597 0.97823 -2.959 0.003
Female 247 4515 0.55059

Knowledge Electrical Male 154 4.1442 1.00937 -3.612 0
Female 247 4.4664 0.57605

Knowledge Recycle bin Male 154 4.1455 1.0049 -3.231 0.001
Female 247 4.4332 0.5827

Practice Water Male 154 4.2039 0.93598 -3.002 0.003
Female 247 4.4543 0.55916

Practice Electrical Male 154 4.1442 1.00937 -3.612 0
Female 247 4.4664 0.57605

Practice Recycle bin Male 154 4.2494 0.85016 -2.179 0.03
Female 247 4.4178 0.56339

* Significant at level p <0.05

Table 5 presents the results of a one-way ANOVA analysis to examine the differences in
the level of knowledge and practices regarding the use of green environmental artifacts among
TVET students in Sarawak based on academic field. The results showed that there were no
statistically significant differences across the six variables measured, as all p-values were greater
than 0.05. Specifically, no significant differences were found for Knowledge on Water (F(5, 395) =
1.915; p = 0.091), Knowledge on Electrical (F(5, 395) = 1.003; p = 0.416), Knowledge on Recycle
Bin (F(5, 395) = 1.634; p = 0.150), Practice on Water (F(5, 395) = 1.229; p = 0.295),Practice on
Electrical (F(5, 395) = 1.003; p = 0.416), and Practice on Recycle Bin (F(5, 395) = 1.447; p =0.206).
One possible reason for the lack of significance is that the mean scores across the different
academic fields were too similar, suggesting that students regardless of their academic
background shared relatively uniform levels of knowledge and practice in applying green
environmental artifacts. In line with Li et al., (2023) no significant differences in knowledge,
attitude, or practice across different courses or education levels towards understanding and
behaviour concerning green environmental artifacts.
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Table 5. Level of knowledge and practices Using Green Environmental Artifacts among TVET Students in Sarawak based on Academic

field
Variable Gender Sum of Squares df Mean Square F Level of Significant
Knowledge Water Between Group 5.378 5 1.076 1.915 0.091
Within Group 221.787 395 0.561
Group Total 227.165 400
Knowledge Electrical Between Group 3.1 5 0.62 1.003 0.416
Within Group 244.261 395 0.618
Group Total 247.361 400
Knowledge Recycle Between Group 4982 5 0.996 1.634 0.15
bin Within Group 240.902 395 0.61
Group Total 245.883 400
Practice Water Between Group 3.322 5 0.664 1.229 0.295
Within Group 213.575 395 0.541
Group Total 216.896 400
Practice Electrical Between Group 3.1 5 0.62 1.003 0.416
Within Group 244.261 395 0.618
Group Total 247.361 400
Practice Recycle bin Between Group 3.443 5 0.689 1.447 0.206
Within Group 187.916 395 0.476
Group Total 191.359 400

* Significant at level p <0.05

Environmental Sustainability and Green Campus: Study on 140 IJTVET (Vol 6, No. 2, 2025)

Table 6 presents the results of a Pearson correlation analysis examining the relationship
between knowledge and practices related to the use of green environmental artifacts among TVET
students. The analysis revealed that all variables are positively and significantly correlated at the
0.01 level (2-tailed), indicating strong relationships between students’ knowledge and their
environmental practices. The strongest correlation was observed between knowledge and practice
related to electrical usage, with a perfect correlation of r = 1.000 (p = 0.000). Other notable strong
correlations include knowledge of water and knowledge of electrical (r = 0.830), knowledge of
water and practice of electrical (r = 0.830), and knowledge of recycle bin and practice of water (r
= 0.814). Additionally, practice of water and practice of recycle bin also showed a strong
correlation (r = 0.773). Overall, the correlation coefficients ranged from r = 0.698 to 1.000,
suggesting that as students’ environmental knowledge increases, so does their engagement in
sustainable practices. This demonstrates a consistent and meaningful connection between
awareness and environmentally responsible behaviour. According to Yildirim et al, (2025)
identified a clear and statistically significant association between environmental literacy and
environmentally responsible behaviour among adults, indicating that increased awareness
consistently leads to more sustainable actions.
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Table 6. Relationship between knowledge and practices

Knowledge Knowledge Knowledge Practice Practice Practice

water electric recycle bin water electric Recycle bin

Knowledge Pearson Correlation 1 .830™ 7717 729" .830™ 721"

water Sig. (2-tailed) .000 .000 .000 .000 .000

N 401 401 401 401 401 401

Knowledge Pearson Correlation .830™ 1 784" 743" 1.000™ .698™

electric Sig. (2-tailed) .000 .000 .000 0.000 .000

N 401 401 401 401 401 401

Knowledge Pearson Correlation 7717 784" 1 .814™ .784™ .748™

Recycle bin  Sig. (2-tailed) .000 .000 .000 .000 .000

N 401 401 401 401 401 401

Practice Pearson Correlation 729" 743" .814™ 1 743" 773"

water Sig. (2-tailed) .000 .000 .000 .000 .000

N 401 401 401 401 401 401

Practice Pearson Correlation .830" 1.000™ 784" 743" 1 .698™

electric Sig. (2-tailed) .000 0.000 .000 .000 .000

N 401 401 401 401 401 401

Practice Pearson Correlation 721" .698™ 748" 773" .698™ 1
Recycle bin Sig. (2-tailed) .000 .000 .000 .000 .000

N 401 401 401 401 401 401

**_Correlation is significant at the 0.01 level (2-tailed).

5.0 Conclusion and Future Research
Overall, the findings highlight that while demographic or academic differences may not
influence sustainability practices, enhancing students’ environmental awareness remains crucial
in promoting green behaviour within TVET institutions. This indicates that higher environmental
knowledge is consistently associated with greater engagement in environmentally responsible
behaviours.
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