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Abstract

This study analyzed the impact of educational, perception, and attitudinal factors on the plastic waste behavior of high school
students in Vietnam. A cross-sectional research design and questionnaire survey method were used to collect data from 573
high school students. All the statistical analyses and hypothesis tests were performed using SPSS 26 and AmoS 20 software.
Research results show that perception does not directly affect students’ behavior toward the plastic waste problem (B=0.051,
p=0.201>0.05, CI=[-0.027; 0.130]) but has an indirect impact through attitude mediation, with an impact coefficient of
B=0.107 (p=0.016<0.05, CI=[0.042; 0.177]). Educational factors positively impact students’ behavior toward plastic waste
through both direct effects, with an impact coefficient of B=0.546 (»p =0.00 <0.05, CI=[0.473; 0.620], and indirect effects,
mediated by attitude, with an impact coefficient of B=0.017 (»p =0.007 < 0.05, CI=[0.003; 0.037]). These findings are new
compared to previous studies, contributing to enriching theories related to behavior toward the plastic waste problem and
bringing practical significance to Vietnam. The findings of this study provide the basis for proposing measures to improve
plastic waste behaviors for Vietnamese high school students.
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Introduction

Plastic is a material that is durable, flexible, lightweight,
flexible, impermeable, and inexpensive so that it can pro-
duce convenient products for consumers and, at the same
time, bring high economic value to businesses so that plas-
tics are produced, distributed, and used commonly in every-
day life around the globe (Baierl and Bogner 2021). Humans
have produced an enormous amount of plastic worldwide,
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estimated at 9.2 billion tons between 1950 and 2017, equiva-
lent to more than a ton of plastic for every living person
today (Williams and Rangel-Buitrago 2022). However, after
being disposed of, plastic will become a dangerous waste
that seriously pollutes the ecosystem, biodiversity, and cli-
mate change and negatively impacts livelihoods and human
health (Barnes et al. 2009; Blidsing and Amelung 2018;
Heidbreder et al. 2019; Horton et al. 2017; Li et al. 2016;
World Bank 2022b). Plastic pollution has become an urgent
problem worldwide, with approximately 300 million tons
of plastic waste released into the environment annually and
increasing exponentially (Chandran et al. 2020).

Vietnam is currently one of the countries with the highest
amount of plastic consumption in daily life, ranking fourth
globally in ocean plastic waste (Bidegain and Paul-Pont
2018; Chau et al. 2020; Lahens et al. 2018). According to
the World Bank’s Analysis Report on Plastic Waste Pollution
in Vietnam, it is estimated that each year, Vietnam gener-
ates 3.1 million tons of plastic waste, of which at least 10%
is discharged into the sea (World Bank 2022a). The amount
of plastic waste dumped into the sea in Vietnam accounts
for about 6% of the total plastic waste discharged into the
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world’s sea, but only 27% is recycled (Jambeck et al. 2015).
In 2018, the average Vietnamese consumed up to 41.3 kg of
plastic products yearly (Milne 2019). The pollution of plastic
waste and plastic bags in Vietnam was severe, with plastic
waste accounting for 8-12% of domestic waste (Schwenkel
2018). Plastic waste pollution has become a serious envi-
ronmental problem and a significant burden for developing
economies such as Vietnam.

The most basic and severe cause of plastic waste pollution
lies in the limited environmental culture of humans, which is
caused by widespread actions today such as littering without
sorting, abuse of nylon bags and disposable plastic items
because of their low cost and convenience, despite the very
hardly decomposing properties of plastic (Vuong 2021).
Environmental quality depends heavily on human behav-
ior, and appropriate behavioral changes can reduce nega-
tive environmental impacts (Steg and Vlek 2009). There-
fore, studying the behavior of individuals in the community
toward the plastic waste problem is necessary to discover the
influencing factors and create a basis for proposing appropri-
ate solutions to reduce plastic waste and use plastic for each
country’s and humanity’s sustainable development.

Previous studies have investigated the plastic waste
behavior of subjects from many countries. Research sub-
jects, such as people and households (Afroz et al. 2017;
Allison et al. 2022; Nguyen et al. 2022; Uehara et al. 2023;
Van et al. 2021), university students (Abd Hamid and Wan
Yahaya 2020; Boca and Saracli 2023; Choi et al. 2022;
Robertson and Walkington 2009; Situmorang et al. 2020;
Yusuf and Fajri 2022), and elementary and middle school
students (Dalu et al. 2020; Ferdous and Das 2014; Oturai
et al. 2022), are very diverse. However, there are few related
studies on the factors affecting the plastic waste behavior
of high school students worldwide. In our search efforts,
we only discovered two studies on the relationship between
knowledge, attitudes, and behaviors related to plastic waste
management among high school students in Bangkok, Thai-
land (Patricia Arttachariya 2022), and survey research on
the awareness and attitudes of high school students related
to plastic pollution in Sharjah city, UAE (Hammami et al.
2017). Exploratory research in Thailand has shown that
knowledge and media factors impact students’ attitudes, and
that these attitudes also significantly influence their plastic
waste management behavior (Patricia Arttachariya 2022).
Moreover, research in Sharjah, UAE (Hammami et al. 2017),
showed that students’ awareness and attitudes about plas-
tic pollution are influenced by age, gender, and mother’s
education levels. Knowledge strongly impacts students’ atti-
tudes toward plastic consumption, and education is vital in
improving environmentally friendly behavior.

In Vietnam, no research has been conducted on the fac-
tors affecting high school students’ behavior toward the
plastic waste problem. This vast gap needs to be researched
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because the number of high school students in Vietnam is
relatively large, up to 2.89 million people, accounting for
2.84% of Vietnam’s population in 2022 (Vietnam General
Statistics Office 2022). Vietnam is one of the top countries in
the world for consuming plastic and discharging plastic into
the ocean (Chau et al. 2020). Students not only are a factor
in worsening plastic waste pollution but can also participate
in protecting the environment and reducing plastic waste
(Kusumawati et al. 2020).

There are significant differences in the results of previous
studies on the relationship between perception and behav-
ior toward the plastic waste problem. Research shows that
perception factors positively and directly impact behavior
toward plastic waste (Anggraini et al. 2019; D’Astous and
Legendre 2009). However, many studies find that perception
has no direct impact on and has little influence on human
behavior related to the plastic waste problem (Hammami
et al. 2017; Heidbreder et al. 2019; Van et al. 2021). This
contradiction raises the following question: Does percep-
tion strongly impact the behavior of high school students in
Vietnam regarding the plastic waste problem?

Education is considered a feasible, sustainable, and low-
cost solution for reducing plastic waste and improving the
current plastic pollution problem (Liu et al. 2023). Educa-
tion to reduce plastic waste has been mentioned in many
studies in many countries, such as in research on the role of
environmental education in reducing plastic waste pollution
(Hammami et al. 2017; Hungerford and Volk 1990; Liu et al.
2023), in research on plastic waste recycling education in
the USA (Bennett and Alexandridis 2021); in plastic waste
management education and programs in Japan, Taiwan, the
UK, and Hong Kong (Chow et al. 2017), and in experimen-
tally measuring the increase in students’s knowledge after
being educated about plastic use and the harmful effects of
plastic in Pakistan (Abid et al. 2020). However, these stud-
ies mainly address theories about the role of environmental
education, educational programs, educational methods, and
the effectiveness of increasing knowledge after experiments.
Very few studies have quantitatively explored the impact
of education on student behavior toward the plastic waste
problem.

In the current context in Vietnam, education about plastic
waste is not focused on high schools. A study surveying
the current status of education on plastic waste conducted
on 2183 students in 10 provinces and cities in Vietnam in
December 2022 showed that education about plastic waste
is only occasionally implemented in high schools through
environmental education activities or integrated into related
subjects. Educational effectiveness has not met expecta-
tions because high school students’ knowledge and behav-
ior related to plastic waste are still limited (Hien and Bay
2023). This practice also raises the question: How does
education impact the behavior of high school students in
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Vietnam regarding the issue of plastic waste? Do strengthen-
ing educational measures contribute to improving the plastic
use reduction behavior of high school students in Vietnam?

Many studies have demonstrated the influence of attitudes
on environmental behavior. Typically, research on students
in Henan, China, shows that attitudes positively impact stu-
dents’ waste classification behavior (Qu et al. 2023). Atti-
tudes toward environmentally friendly products influence the
zero plastic waste behavior of university students in Korea
(Choi et al. 2022). Conversely, attitudes toward plastic waste
can also be influenced by other factors, such as education
and perception. Education can influence consumer attitudes
toward plastic waste management (Chauhan and Punia
2022). Perception also clearly impacts students’ attitudes
and willingness to change toward the issue of plastic pol-
lution (Hammami et al. 2017). The above studies all point
to a direct impact of attitude on behavior or from education
and perception to attitude on different aspects of the plastic
waste problem. However, additional research is needed to
explore the mediating role of attitudes in these relationships,
especially among high school students.

To address the above gaps, research has been conducted
to investigate the direct and indirect impacts of attitudes
toward the plastic waste problem through educational and
perception factors on the behavior of high school students in
Vietnam. The research results will provide the basis for us to
propose appropriate educational measures to increase per-
ceptions, change attitudes, and lead to behaviors that reduce
plastic use in daily life for high school students in Vietnam.

Theoretical foundations and research
models

Underpinning theory

When studying behavior toward environmental issues,
many theories including the Theory of Planned Behavior
(TPB), have been considered. The TPB states that behavioral
intention is the central premise for forming human behavior
(De Groot and Steg 2007). According to TPB, three fac-
tors predict individuals’ behavioral intentions: attitudes,
subjective norms, and perceived behavioral control (Ajzen
2012). This approach is considered a robust theoretical
framework with high predictive ability for discovering fac-
tors that influence human social behavior (Van et al. 2021).
The TPB and studies extending various components of the
TPB are increasingly widely used to identify determinants
of environmental protection behavior (Yuriev et al. 2020).
In a study on the factors affecting behavioral intention to
reduce single-use plastic use in Malaysia, the authors devel-
oped the TPB, using “environmental perception” to replace
“perceived behavioral control” and adding “legal” factors to

predict people’s behavior to reduce single-use plastic (Van
et al. 2021). In a study on the factors affecting the behav-
ioral intention to classify solid waste among high school
students in China (Liao and Li 2019), researchers expanded
the impact of knowledge factors on the environment and of
environmental education on students’ solid waste classifica-
tion behavior.

Based on the TPB and the research expanding the TPB
mentioned above, this study was conducted to test the impact
of educational factors, perceptions, and attitudes on behav-
ior on the plastic waste problem of high school students in
Vietnam.

The relationship between education and behavior
toward the plastic waste problem

Education plays an essential role in sustainable development
(Filho et al. 2015). In addition to economic and legal inter-
ventions, psychological interventions such as education to
raise awareness and encourage behavioral change have a sig-
nificant impact on the plastic waste problem (McCoy et al.
2018; Thompson et al. 2009). Hammami et al. (2017) argue
that education is the only tool that can be used in this critical
time to combat social indifference to the war on plastic waste
and that environmental problems are under threat, especially
among students (Hammami et al. 2017). Situmorang et al.
also noted that increased involvement in environmental edu-
cation activities increases the risk of contracting environ-
mental issues, including plastic waste problems (Situmo-
rang et al. 2020). The 1977 Intergovernmental Conference
on Environmental Education in Tbilisi also affirmed that
education could change behavior by providing social groups
and individuals with opportunities for active participation
at all levels toward solving environmental problems (Chow
et al. 2017; Hungerford and Volk 1990).

On that basis, we propose the following hypothesis:

Hypothesis 1 (H1). Education directly impacts the behav-
ior of Vietnamese high school students regarding the prob-
lem of plastic waste.

The mediating role of attitudes in the relationship
between education and behavior toward the plastic
waste problem

The relationships among education, attitudes and behaviors
related to the problem of plastic waste have long been of
research interest. On the one hand, several previous stud-
ies have shown that the level of formal education a person
receives is directly correlated with the amount of environ-
mental knowledge and the formation of positive attitudes
toward the environment in the person’s own life (Chow et al.
2017). Education is seen as a powerful weapon for form-
ing a positive attitude toward a healthier living environment

@ Springer



Environmental Science and Pollution Research

and a greater quality of life (Avan et al. 2011; Nagra 2010).
The goal of environmental education in general and plastic
waste education, in particular, is to change people’s atti-
tudes by “helping social groups and individuals acquire a
set of values and feelings of concern for the environment
and motivation for actively participating in environ-mental
improvement and protection” (Chow et al. 2017; Hunger-
ford and Volk 1990). In addition, educating students about
environmental issues is beneficial for the establishment and
maintenance of environmentally responsible behaviors by
students now and into the future as they mature (Damerell
et al. 2013).

On the other hand, attitude is the fundamental driver of
human behavior toward the environment as it determines
the stimuli with which the individual will approach or avoid
environmental problems (Steg and Vlek 2009). Some studies
show that individuals’ attitudes impact their plastic waste
reduction behavior. People with a positive attitude toward
the environment will avoid using plastic products or increase
the reuse and recycling of plastic (Jezewska-Zychowicz and
Jeznach 2016; Lea and Worsley 2008; Yeow et al. 2014).

A study in China (Sun et al. 2017) has shown that attitu-
dinal factor is one factor that positively influences people’s
intention to use plastic bags. Research on factors affecting
the behavior of reducing plastic use in Malaysia also shows
that the factor that has the most significant influence on peo-
ple’s intention to reduce single-use plastic is the attitude
toward the plastic waste problem (Van et al. 2021). Research
by Ajzen (2012) also confirms that attitude is one of the
decisive factors in human behavior (Ajzen 2012).

Therefore, we propose the following hypothesis:

Hypothesis 2 (H2). Attitudes mediate the relationship
between education and behavior toward the plastic waste
problem in Vietnamese high school students.

The relationship between perception and behavior
toward the plastic waste problem

The perception of environmental issues (including plastic
waste) includes the perception of the problem’s current state,
causes, contributors, and impacts (Hammami et al. 2017).
The perception of a problem contributes to changes in peo-
ple’s behavior because perception clearly affects people’s
attitude and willingness to change (Hammami et al. 2017).
If consumers are fully aware of the impact of plastic waste
on the environment, their plastic consumption behavior will
decrease, especially that of single-use plastic (D’Astous and
Legendre 2009). Anggraini et al. also said that the key to
educating communities about the management and use of
plastic is to increase their perception of the direct impact
of plastic pollution on their health (Anggraini et al. 2019).
Therefore, we propose the following hypothesis:
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Hypothesis 3 (H3). Perception directly impacts behav-
ior on the plastic waste problem of Vietnamese high school
students.

The mediating role of attitudes in the relationship
between perceptions and behaviors related
to the plastic waste problem

Like in terms of the relationships among education, atti-
tudes and behaviors related to the plastic waste problem,
in terms of the relationships between perceptions, attitudes
and behaviors related to the plastic waste problem, these
relationships have also attracted the attention of research-
ers. First, perception is seen as a prerequisite for forming a
positive attitude toward the environment of each individual
(Mobley et al. 2010). Raising perceptions about environ-
mental issues will change individuals’ attitudes toward the
environment, thereby strongly influencing environmental
behaviors and reducing people’s irresponsible behavior
toward the natural environment (Kollmuss and Agyeman
2002). Research results on secondary school students in
the UAE also confirm that students’ perceptions have an
evident influence on their attitudes and willingness to
change toward the plastic pollution problem (Hammami
et al. 2017). Moreover, attitudes toward plastic waste
problems were found to be positively associated with indi-
viduals’ behavior (Ajzen 2012; Jezewska-Zychowicz and
Jeznach 2016; Lea and Worsley 2008; Sun et al. 2017;
Yeow et al. 2014). From the above analysis, we propose
the following hypothesis:

Hypothesis 4 (H4). Attitudes mediate the relationship
between perception and behavior toward the plastic waste
problem in Vietnamese high school students.

Based on the theory mentioned above, we propose the
following research model shown in Fig. 1.

PWP
Education
PWP Attitude o PWP
Behavior
PWP //'
Perception

Fig. 1 The proposed research framework
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Research methodology
Research procedure

The research process was carried out through the follow-
ing steps:

e Step 1: Determine the purpose and research problem.
This research originates from the current situation of
plastic waste pollution in Vietnam and the need to imple-
ment solutions to change people’s behavior (including
that of high school students) toward the plastic waste
problem. We wanted to determine the factors that affect
the behavior of high school students regarding plastic
waste to propose appropriate educational measures.

e Step 2: Research documents. We reviewed relevant inter-
national and domestic research to support our hypotheses
and arguments.

e Step 3: Proceed to build a conceptual framework and
hypotheses.

e Step 4: We designed the questionnaire and tested its reli-
ability.

e Step 5: Choose a survey sample and conduct the survey
process to collect the data

e Step 6: Synthesizing and processing survey results using
mathematical—statistical methods on 573 valid samples
via SPSS 26.0 and AmoS 20.0 software.

e Step 5: Analyze the results and discuss and conclude the
research problem.

Sample

In this study, we have conducted measures to measure the
perception, attitude, behavior, and level of educational
access to the plastic waste problem of 600 Vietnamese
high school students based on reference sample size in sev-
eral studies (Hair et al. 2019; Raykov and Widaman 1995).
After removing invalid questionnaires, the number of valid
questionnaires remaining is 573 (accounting for 95.5%).
Table 1 presents the characteristics of the study sample.

Table 1 Survey sample No %
characteristics

Sex Male 238 415
Female 335 58.5
Grade Grade 10 244 42.6
Grade 11 165 28.8
Grade 12 164 28.6
Total 573 100.0

Data collection methods

The study used a cross-sectional design and utilized online
and in-person surveys conducted from September to Novem-
ber 2022. The study applied a convenience sampling tech-
nique. To encourage high school students to participate
in the online survey, we enlisted the help of principals
and homeroom teachers at six high schools. After receiv-
ing approval from the principals and homeroom teachers,
the homeroom teachers helped us inform the parents and
students who participated in the survey of the following
information: survey content and participation in the survey
were voluntary; all the information provided was used for
research purposes only; and personal information was kept
confidential.

We invited 600 students to participate in the study, and
informed consent was obtained from the 600 students and
their parents. Afterward, the homeroom teacher helps us
send the participating students paper survey forms or online
survey links and funding. After completing the survey, each
participating student received 30,000 VND. However, out
of 600 survey response samples, there were only 573 valid
responses, so we conducted data analysis on these 573
questionnaires.

Measures

This study aimed to measure the impact of educational and
cognitive factors on the behavior of Vietnamese high school
students regarding the plastic waste problem and the mediat-
ing role of attitude factors. To accomplish this purpose, we
built the scale ourselves based on a reference to the scale in
previous studies (Table 2). Our scale is designed with 28
observed variables and four factors: perception of the plastic
waste problem (PWP Perception), attitude toward the plastic
waste problem (PWP Attitude), level of education access to
the plastic waste problem (PWP Education), and behavior
toward the plastic waste problem (PWP Behavior). The scale
is designed as a 5-point Likert scale, from 1 (never) to 5
(always) and from 1 (strongly disagree) to 5 (strongly agree).
The specific levels of the scale and reference sources used to
construct the scale are shown in Table 2.

The scale was tested on 192 students, and the Cronbach’s
alpha coefficient of the whole scale reached 0.953 (for which
the PWP Perception factor was 0.946, the PWP Attitude was
0.931, the PWP Education was 0.938, and the PWP Behavior
was 0.916). These findings show that the scale has high reli-
ability for inclusion in the official survey.

Data analysis

In this study, we used SPSS software version 26.0 and
Amos software version 22.0 to analyze descriptive
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Table 2 Questionnaire’s

. Component Items Reference sources 5-point Likert scale
reference sources and five point
Likert scale PWP Perception 07 (O’Brien and Thondhlana 2019) 1. Strongly disagree
(Abd Hamid and Wan Yahaya 2020) 2. Disagree
(Oturai et al. 2022) 3. Neutral
(Hammami et al. 2017) 4. Agree
(Heidbreder et al. 2019) 5. Strongly agree
(Widayat et al. 2022)
PWP Attitude 06 (Avan et al. 2011)
(Afroz et al. 2017)
(Hammami et al. 2017)
PWP Behavior 07 (Partono et al. 2020) 1. Never
(Abd Hamid and Wan Yahaya 2020) 2. Rarely
(Heidbreder et al. 2019) 3. Sometimes
(Nguyen et al. 2022) 4. Often
(Oturai et al. 2022) 5. Always
(Van et al. 2021)
(Widayat et al. 2022)
PWP Education 08 (Hammami et al. 2017)
(Chow et al. 2017)
statistics, test the reliability of the scale, analyze explora-  Table3 Factor loadings
tory factor analysis (EFA), and perform confirmatory fac- Ttems Factor loading
tor analysis (CFA) using the Structural equation modeling
(SEM) method to test the proposed research hypotheses Factor 1 Factor2  Factor3  Factor 4
H1, H2, H3, and H4 in the model. Finally, the normal- PWP Education 4  0.828
ized regression coefficient was used to show the different  pwp Education2 0814
degrees of influence between each pair of hypotheses to PWP Education 3 0.807
clarify the analytical contents of the study. PWP Education 1 0.779
PWP Education 5 0.729
PWP Education 6 0.714
PWP Education 7 0.671
Results PWP Education 8 0.635
PWP Perception 2 0.848
Reliability and validity of research instruments PWP Perception 4 0.847
PWP Perception 1 0.834
Exploratory factor analysis EFA PWP Perception 3 0.789
PWP Perception 5 0.760
The results of the study indicated the reliability and  pwp Perception 6 0.735
validity of the measurement scale. The KMO coefficient  pwp Perception 7 0.723
of 0.927 demonstrated that the EFA results were con- PWP Behavior 4 0.777
sistent with the research data. Bartlett’s test sig value is  pwp Behavior 6 0.773
0.00 < 0.05, indicating that the observed variables were  pwp Behavior 5 0.757
significant. The total variance explained is 64.121% > 50%; PWP Behavior 2 0.750
that is, the standard part is more significant than the partial PWP Behavior 3 0.737
variance and the error are, meeting these conditions, and PWP Behavior 1 0.735
the EFA model is suitable. The results of the factor load- PWP Behavior 7 0.697
ing coefficient through the analysis of the rotation matrix PWP Attitude 5 0.811
(pattern matrix) are all > 0.50, showing that the observed PWP Attitude 4 0.791
variable has good statistical significance. The factor load- PWP Attitude 3 0.774
ing factors are shown in detail in Table 3. PWP Attitude 1 0772
PWP Attitude 6 0.762
PWP Attitude 2 0.721
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Table 4 Assessment of the reflective measurement model

Factor Cronbach’s alpha Composite AVE
reliability

PWP Perception 0.918 0.919 0.621

PWP Attitude 0.897 0.898 0.594

PWP Education 0.904 0.907 0.552

PWP Behavior 0.894 0.894 0.548

CFA for confirmatory factor analysis

To measure the fit of the model and evaluate the reli-
ability of the scales, the study conducted confirma-
tory factor analysis (CFA). First, the overall fit of
the data was evaluated based on the model metrics
(model fit). In this study, the indexes chi-square/
df=2.575<5, CFI=0.943 >0.80, NFI=0.911 > 0.80,
GFI1=0.893>0.85, AGFI=0.874 > 0.80, and
RMSEA =0.053 < 0.08 were used; all the indexes met the
required thresholds. The research model fits the data well.
Second, to evaluate the scale’s reliability, this study used
the following indicators: composite reliability (CR), total
extracted variance (AVE), and Cronbach’s alpha coeffi-
cient. All the values are above the minimum CR require-
ments of 0.7, AVE of 0.5, and Cronbach’s alpha of 0.8
(as shown in Table 4), which can confirm that the scales
meet the requirements. Third, the convergence value is
tested. The results of the CFA test show that the estimated
coefficients of the observed variables are more significant
than 0.5, and all p-values are less than 0.05, which is
statistically significant.

Correlation analysis among factors

Table 5 presents the mean scores, standard deviations,
and correlation coefficients between the perceptions, atti-
tudes, and education and behaviors of high school students
toward plastic waste. The data in Table 5 shows that the
scores of perception, attitude, and education and behavior
of high school students toward the problem of plastic waste
were 4.173 (SD=0.769), 4.061 (SD=0.78549), 3.5598
(SD=0.82203), and 3.4468 (SD=0.86191), respectively.
Perception is positively correlated with attitude (r=0.523;
p <0.01) and positively correlated with education (r=0.110;
p <0.01) and behavior (r=0.103; p <0.05). Attitude was
positively correlated with education (r=0.168; p <0.01) and
behavior (r=0.187; p <0.01). Education was positively cor-
related with behavior (r=0.526; p <0.01).

Moderated mediation analyses

This study used structural equation modeling (SEM) to
test the proposed research hypotheses, and the results
showed the appropriateness of the structural model com-
pared with the data. The indexes chi square/df=2.575<5,
CF1=0.943>0.80, NFI=0.911>0.80, GFI=0.893 > 0.85,
AGFI=0.874>0.80, and RMSEA =0.052 < 0.08 are all
satisfactory.

Table 6 and Fig. 2 present the direct and indirect effects
of education and perception on the behavior of plastic waste
among Vietnamese high school students. The results showed
that the direct impact of education on behavior was statis-
tically significant (B=0.546, p=0.00<0.05, CI=[0.473;
0.620]); and that the indirect impact of education on behav-
ior through attitude was statistically significant (B=0.017,
p=0.007 <0.05, CI=[0.003; 0.037]). The above results

Table 5 Mean score, standard

e . Factor Mean SD PWP Perception PWP Attitude PWP Education

deviation, and correlation

matrix between variables PWP Perception 4.1730 0.76999 1
PWP Attitude 4.0611 0.78549 0.523%* 1
PWP Education 3.5598 0.82203 0.110%* 0.168%** 1
PWP Behavior 3.4468 0.86191 0.103* 0.187%%* 0.526%*

Table 6 Direct apd indirect Effects B Sig. (p-values) 95% C1

effects of education and

perception on plastic waste PWP Education — PWP Behavior 0.546 0.000<0.05 [0.473; 0.620]

behavior PWP Education>PWP Atitude 0.107 0.002<0.05 [0.040; 0.174]
PWP Attitude—PWP Behavior 0.205 0.000<0.05 [0.117; 0.294]
PWP Education—PWP Attitude—PWP Behavior 0.017 0.007 <0.05 [0.003; 0.037]
PWP Perception — PWP Behavior 0.051 0.201>0.05 [—0.027; 0.130]
PWP Perception —PWP Attitude 0.521 0.000<0.05 [0.450; 0.593]
PWP Perception—>PWP Attitude—PWP Behavior 0.107 0.016<0.05 [0.042; 0.177]
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Fig.2 Summary of SEM model
estimation results PWP Education

PWP Attitude 3| PWP Behavior

PWP Perception

show that attitude partly mediates the relationship between
education and the behavior of Vietnamese high school stu-
dents regarding the plastic waste problem. The direct effect
of perception on behavior was not statistically significant
(B=0.051, p=0.201>0.05, CI=[-0.027; 0.130]); the
indirect impact of perception on behavior through attitude
was also statistically significant (B=0.107, p=0.016<0.05,
CI=[0.042; 0.177]). The above results show that attitude
completely mediates the relationship between perception and
behavior on the plastic waste problem among high school
students in Vietnam.

The results of the research model are presented as follows:

Discussion

This section will discuss the extent to which the research
objectives have been achieved and the appropriateness of the
hypotheses, contributions, and limitations of the research.

This study has two main goals. First, to evaluate the
impact of educational and perception factors on the plastic
waste behavior of high school students in Vietnam. Second,
we evaluated the mediating role of the attitude factor in that
relationship. Research results show that education strongly
influences student behavior toward the plastic waste prob-
lem through direct and indirect effects. Moreover, percep-
tion does not influence students’ behavior on the issue of
plastic waste. Attitude partially mediates the relationship
between education and students’ behavior toward the plastic
waste problem. Moreover, attitude also plays a vital role as
a complete mediator in the relationship between perception
and behavior toward the plastic waste problem among high
school students in Vietnam. The statistical results have clari-
fied the research’s objectives.

Hypothesis H1 states, “Education directly impacts behav-
ior toward the plastic waste problem of Vietnamese high
school students.” The research results prove that hypoth-
esis H1 is appropriate and accepted. This was also shown in
several previous studies demonstrating that education has
an impact on changing the waste management practices of
students (Grodzinska-Jurczak et al. 2003); education is a
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measure of interventions that need to be made to reduce
the amount of plastic waste that is not adequately man-
aged (Cordier et al. 2021). In a study of Spain and the USA
(Vicente-Molina et al. 2013), Vicente and colleagues calcu-
lated that a 1% increase in environmental knowledge would
increase environmental behavior further by 0.40%, and envi-
ronmental education is a promising solution to the plastic
waste problem. Other studies (such as Chow et al. 2017;
Damerell et al. 2013; McCoy et al. 2018) have confirmed
the positive role of education in directly improving individu-
als’ behavior toward plastic waste, which contributes to their
environmental responsibility.

Consistent with hypothesis H2, our research results
showed that education indirectly impacts the behavior of
Vietnamese high school students regarding plastic waste
through the medium of students’ attitudes toward the plastic
waste problem. The statistical results prove that hypothesis
H2 is appropriate and accepted. This result is consistent with
many previous studies suggesting that education contributes
to changing students’ attitudes toward a more positive and
healthy way when facing the problem of plastic waste (Desa
et al. 2011), that attitude plays a predictor role in plastic
consumption behavior of individuals in the community (Sun
et al. 2017), and that attitudes form the basis for individu-
als to perform environmentally beneficial behaviors (Afroz
et al. 2017; Ajzen 2012). However, previous studies have
not explored whether this mediating relationship is partial
or complete. In this study, statistical indicators showed that
attitudinal factors play a partial mediating role in the rela-
tionship between education and the behavior of high school
students regarding the plastic waste problem.

Regarding the relationship between awareness and behav-
ior toward plastic waste, our research results show that the
direct impact of perception on behavior is not statistically
significant. This rejects hypothesis H3, “Awareness has a
direct impact on the behavior of the plastic waste problem
of Vietnamese high school students,” of the study. This can
be explained by the fact that many high school students
in Vietnam know that plastic is not suitable and that the
increasing amount of plastic waste produced in Vietnam
harms the environment. However, students do not know
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about the long-term decomposition time of plastic, the seri-
ous harmful effects of plastic and plastic waste on human
health and the environment, the problematic current situa-
tion of plastic pollution in Vietnam, or the causes of plastic
pollution that come from people’s use of plastic in their daily
lives. Therefore, many students ignore this issue and still use
plastic daily. Although the statistical results contradict the
hypothesis proposed in this study, they are consistent with
the results of some previous studies; for example, there is no
correlation between perception and behavior toward plastic
waste (Rayon-Vifa et al. 2018), and the perception of the
harmful effects of plastic has no direct impact on plastic use
behavior (Hammami et al. 2017; Heidbreder et al. 2019).
The factor that has the most negligible impact on people’s
behavioral intention to reduce single-use plastic is the per-
ception factor (Van et al. 2021). Van et al. also confirmed
that a person with an excellent environmental perception
and plastic waste does not believe that they will implement
behaviors to reduce plastic use (Van et al. 2021). Moreover,
although many students have a good perception of the harm-
ful effects of plastic and plastic waste, they still use plastic
on a regular basis.

Consistent with hypothesis H4, the research results
showed that attitude fully mediated the relationship between
the perception and behavior of high school students toward
the plastic waste problem. Therefore, hypothesis H4 is suit-
able and accepted. This result can be explained as follows:
when students are highly aware of the issue of plastic waste,
they have certain knowledge about the harmful effects of
plastic, the reality of plastic waste pollution, and the respon-
sibility of individuals in the community for plastic waste
management. In addition, students will tend to be more con-
cerned about this issue. Attention will increase the willing-
ness to participate in activities to reduce plastic waste, form-
ing a positive attitude toward environmental protection. A
positive attitude will influence students’ daily actions toward
plastic, such as limiting plastic cups and nylon bags when
shopping, using cloth bags to replace nylon bags, using glass
bottles for water instead of plastic cups, and recycling plastic
into valuable items. This result is consistent with previous
studies, such as a study on a sample of 400 high school
students in the UAE showed that students’ perception of
plastic pollution clearly affects their attitudes and willing-
ness to change their change in plastic consumption, thereby
contributing to behavior change toward environmentally
responsible (Hammami et al. 2017); Attitude is the primary
determinant of consumer plastic recycling behavior (Hei-
dbreder et al. 2019).

This research contributes to enriching theories about high
school students’ behavior toward the plastic waste problem.
A new contribution of this study is to explore the specific
impact of education and perception on behavior related to
the plastic waste problem and the mediating role of attitude.

Research has demonstrated the critical role of education in
changing behavior toward the plastic waste problem among
high school students in Vietnam. Moreover, the study
revealed the full mediating role of attitude in the relation-
ship between students’ perceptions and behavior toward the
plastic waste problem. Attitude also partially mediates the
relationship between education and behavior toward the
plastic waste problem among high school students in Viet-
nam. These findings are new compared to those of previous
studies.

The research findings have practical value in the current
Vietnamese context. Vietnam is a country with a high level
of plastic consumption in daily life, and a large amount of
plastic waste is discharged into the ocean. Research has
shown that if we strengthen educational measures on the
plastic waste problem for high school students, improving
students’ perceptions and attitudes about this issue will
increase students’ responsible behaviors for using and man-
aging plastic daily. According to the National Action Plan on
Marine Plastic Waste Management for 2030, Vietnam aims
to reduce ocean plastic waste by 50% by 2025 and 75% by
2030. To achieve that goal, education needs to become an
essential solution to change plastic consumption habits, and
at the same time, it is necessary to develop positive attitudes
among students toward the problem of plastic waste through
interest and willingness to practice actions to reduce plas-
tic use in daily life. Although perception does not directly
impact behavior, it affects attitudes, and attitudes affect
behavior; thus, raising students’ perceptions about the plas-
tic waste problem is also necessary. Improving the behav-
ior of high school students in Vietnam in terms of using
plastic and managing plastic waste can be accomplished in
many ways, such as by integrating into relevant high school
subjects pine; organizing experiential activities on the topic
of plastic waste management and reducing plastic waste in
schools; developing and providing valid documents on plas-
tic waste management for students; organizing communica-
tion activities about the harmful effects of plastic waste and
the need to reduce plastic use; educating about plastic reuse
and recycling practices; coordinating education on plastic
waste issues between families, schools, and localities; and
strengthening communication channels such as radio, tel-
evision, and the Internet in propagating the issue of plastic
waste. Research results provide additional understanding and
valuable scientific basis for the government, the Ministry of
Education and Training, and policymakers in Vietnam when
proposing educational measures to reduce plastic waste for
high school students.

Although specific results were obtained, this study has
several limitations. First, the new study tested this hypoth-
esis with high school students in one city but did not extend
to other cities in Vietnam. Second, factors affecting students’
behavior toward plastic waste problems, such as knowledge,
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habits, intentions, social norms, motivation, and interests,
were not included. To simplify the model, this study selects
the prominent factors proposed by some studies as aware-
ness, attitude, and education. Third, the study has yet to
show the differences in perceptions, attitudes, and levels of
educational access and behaviors related to the plastic waste
problem among male and female students across all grades.
Fourth, due to the cross-sectional study design, this study
does not allow us to infer a causal relationship between the
research variables. These limitations suggest the need for
follow-up research by expanding the research’s scale, scope,
and subjects.

Conclusion

Plastic waste pollution has become one of the most severe
environmental problems for Vietnam and many other coun-
tries worldwide. To reduce plastic waste for sustainable
development, it is necessary to learn about the factors that
influence the behavior of individuals in the community
toward the plastic waste problem to propose appropriate
measures.

This study explored the impact of educational and per-
ception factors on the behavior of Vietnamese high school
students toward the plastic waste problem and the mediat-
ing role of attitude. The analysis of 573 Vietnamese high
school students showed that educational factors positively
and directly impact Vietnamese high school students’
plastic waste problem behavior. In addition, education
indirectly affects the behavior of Vietnamese high school
students through mediating attitudes. Although the per-
ception factor does not directly impact students’ behavior
toward the plastic waste problem, it does have an indirect
impact through attitude mediation. Compared to the find-
ings of previous studies, this is a new finding because it
confirms the mediating role and specific impact of attitude
factors on the relationships among education, perceptions,
and behaviors of high school students toward plastic waste
problems. The research results contribute to enriching
theories related to human behavior toward plastic waste,
confirming the significant role of education and attitudes
toward plastic waste reduction behavior in high school stu-
dents. At the same time, this research has practical value
in the current Vietnamese context. This study provides
information for the government, education management
agencies, and educators in Vietnam to develop appropriate
policies, programs, and activities to educate high school
students to reduce plastic waste.

In addition to the results achieved, the spatial scope and
research subjects still need to be improved, the use of cross-
sectional research methods is limited in interpreting the
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results, and the limitations in the content have partly affected
the research results. Expanding the research space, adding
other influencing factors to cover more variables that affect
students’ behavior toward the plastic waste problem, and
applying PLS software to the analysis statistics will consti-
tute our next research direction.
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