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Abstract: Grounded in the principles of the Theory of Planned Behavior (TPB), this current study investigated 

the behavior of high school students in Texas regarding plastic pollution reduction. It examined the relationship 

between and among the key components of the model (attitudes, subjective norms, perceived behavioral control 

(PBC), behavioral intentions, and self-reported behavior). Data from 219 respondents were captured using a 

well-structured adapted TBP questionnaire. Female students showed significantly higher scores on attitudes (p 

= 0.003), intentions (p = 0.001), and behaviors (p = 0.015). Significant differences in attitudes were found 

across grade levels (p = 0.036), and no differences were found by ethnicity. PLS-SEM demonstrated that 

attitudes, subjective norms, and perceived behavioral control (PBC) have small or negligible direct effects on 

behavior and are primarily mediated through intentions, which is consistent with the TPB Model. The R-squared 

value indicates that 63.9% of the variation in intentions are explained by attitudes, subjective norms, and 

perceived behavioral control. and 63.3% of the changes in behavior are explained by intentions, attitudes, and 

behavioral control, demonstrating substantial explanatory power for both intentions and behavior within the 

proposed framework. The paper provides specific recommendations for responsible citizens to make their 

environment and this world a little better by reducing plastic pollution.   

 

Keywords: Plastic pollution reduction behavior; Theory of Planned Behavior (TPB); attitude; social 
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INTRODUCTION 

lobal production of plastics and plastic products shows no sign of slowing. A massive 413.8 

million tons were produced in 2023 displacing and substituting wood, metal and glass used 

previously with its prime application in plastic packaging (Statistica, 2025). The versatility 

of applications coupled with low cost to manufacture has propagated the production of plastics 

ignoring its impact on humans and the environment (Fernandes et al., 2025; U-tantada et al., 2019). 

The omnipresence of plastics, the pollution it creates and the potential harm it does to humans 

continues to be a serious topic of concern, stress, and anxiety among all populations (U.S. 

Environmental Protection Agency, 2023; Tran et al., 2021). Research indicates that plastic takes 

hundreds of years to degrade and hence remain in the ecosystem for an extended period making it 

lethal (Babaremu et al., 2022). Several studies on microplastics (generally under 5 mm in size) have 

revealed that it has permeated into agricultural soil, bottled water, tap water, and even human blood 

(Mason et al., 2018; Kosuth et al., 2018; Leslie et al., 2022), raising growing concerns about chronic 

exposure as well as its carcinogenic effect on the human body. Despite awareness campaigns and 

policy interventions by the stakeholders concerned, the use of plastic is still rampant. 
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Figure 1. Theory of Planned Behavior Model 

(Created by the authors, based on Ajzen, 1991) 

 

People especially students, frequently and often habitually consume products packaged in plastic such 

as bottled beverages, snack wrappers, and disposable containers with disregard for the consequences 

(Macena et al., 2021). Any large-scale intervention to stimulate “plastic pollution reduction” behavior 

should begin by understanding the psychological and social factors driving it. Adolescents and high 

school students constitute an influential yet underexplored population in sustainability research and 

ethical behaviors (De Leeuw et al., 2015; Mujtaba, 2011). This study on high school students at Cyfair, 

Texas, is an effort in that direction. As shown in Figure 1, this study utilizes a modified funnel version 

of a psychological framework, the Theory of Planned Behavior (TPB) developed by Ajzen (1991) to 

capture the constructs of attitudes, subjective norms, and perceived behavioral control and together 

how it influences intentions and ultimate behavior (Ampofo et al., 2004). 

Rationale for the Study 

In Texas, a state with extensive petrochemical activity, plastic pollution is a topic of special interest 

and relevance and addressing this issue requires a combination of technological and legislative 

solutions with efforts to drive meaningful behavioral change at the community level, particularly 

among young people that represent a critical demographic in shaping future environmental outcomes 

(Cavico and Mujtaba, 2016).  

Recent studies have begun to explore other aspects such as students' awareness and actions related to 

pro environmental behavior offering some foundational insight. For instance, Lochner and Hardisty 

(2021) investigated students' awareness and green consumer behaviors, finding that increased 

environmental knowledge can correlate with more sustainable lifestyle choices. Similarly, others 

(Masdiana, Kusnadi, & Munandar, 2020) have shown that project-based learning curriculum in 

Indonesian high schools help to build student understanding and awareness of plastic waste and 

maintaining an environmentally clean school environment. Pahl, Richter, and Wyles (2020) observed 

that reducing barriers and making access easy to “recycling bins” influenced behavior, while Castillo 

(2024) examined the role of pedagogical strategies and worldview in shaping environmental habits. 

While these studies underscore growing concern and action on plastic pollution among students, none 

of them employ a structured behavioral model like TPB, nor do they systematically assess the 

cognitive factors that lead to sustained behavioral intentions. 

Although TPB has been applied to environmental issues globally (Armitage & Conner, 2001), it 

remains underutilized in the context of studying plastic reduction behaviors in high schools especially 

in the United States. No studies to our knowledge have been done in high schools in Texas to study 

plastic pollution reduction behaviors. This study addresses that gap by leveraging the TPB framework 

to examine the psychological drivers behind students’ willingness and ability to reduce plastic usage. 

In doing so, the research not only builds on existing literature but also introduces a theoretically 

grounded lens to evaluate and inform environmental education and interventions in Texas schools. By 
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linking theory to practice in a regionally specific context, this study contributes both to academic 

understanding and actionable policy development. 

LITERATURE REVIEW 

The psychologist Icek Ajzen introduced the "Theory of Planned Behavior" (TPB), which offers a way 

to understand why people choose to behave a certain way, especially when those choices are 

deliberate. According to the theory, our behavior is primarily shaped by our intention to act, and this 

intention is influenced by three major factors, attitudes (how positively or negatively we feel about the 

behavior), subjective norms (the social pressure we feel from others (like friends, family, or society) 

and perceived behavioral control (how easy or difficult we believe it is to carry out the behavior). 

These factors together explain and shed light on choices people make from the routine to the life-

changing ones. 

TPB is a widely respected and evidence-based model used in psychology and social sciences. What 

makes it particularly valuable is its ability to break down complex behaviors into understandable parts. 

It’s frequently used to design interventions and public campaigns because it highlights what motivates 

people and just as importantly, what gets in their way. 

Moreover, TPB is adaptable. Researchers often expand the original model by including other relevant 

factors, such as environmental awareness or media exposure, to make it even more effective in specific 

situations. Over the years, TPB has been applied in a wide variety of fields such as public health, 

education, workplace behavior, and sustainability. In environmental research especially, it’s helped 

explain actions like recycling and composting and reducing energy use. Researchers often enhance the 

model with other variables like a person’s level of environmental concern or personal sense of 

responsibility to get a clearer picture of what drives green behavior. 

TPB in Environmental Studies 

Environmental researchers have found TPB particularly useful for promoting eco-friendly habits. By 

focusing on people’s attitudes, the influence of peers, and their sense of control over their actions, 

studies using TPB have led to more targeted and successful environmental programs. Sometimes, TPB 

is combined with other models, like the Value-Belief-Norm Theory (Stern et al., 1999), which adds 

deeper layers such as moral values and ecological beliefs. These combinations provide a more 

complete understanding of why people engage or disengage in sustainable behavior.  

In short, we can conclude that the Theory of Planned Behavior is a powerful and flexible tool for 

understanding human behavior, especially when it comes to intentional actions like protecting the 

environment. Whether it’s reducing plastic use, conserving water, or choosing sustainable 

transportation, TPB helps researchers and policymakers design smarter, more effective solutions. 

Research over the last two decades has shown that plastics, due to their resistance to degradation, 

accumulate in terrestrial and marine environments, leading to long-term ecological damage 

(Thompson et al., 2009; Geyer et al., 2017). This review synthesizes findings across theoretical 

foundations, empirical evidence on plastic pollution impacts, and applications of behavioral 

interventions in educational settings, with particular focus on adolescent populations where early 

intervention can lead to lasting behavioral change. The United Nations Environment Program 

highlights that plastics pollution is a global problem, with an equivalent of approximately 2000 trucks 

of plastic dumped into our ecosystem. It has the potential to disrupt the ecosystem with detrimental 

effects on society and warrants assessment of the economic, social and health risks. Recent literature 

has also examined how microplastics have contaminated tap and bottled water and even found their 

way into the human bloodstream (Mason et al., 2018; Kosuth et al., 2018; Leslie et al., 2022). 

Pushed by the growing awareness of the damage that plastics have to the ecosystem and public health, 

lawmakers across the globe have increased regulation as well as incentives to the industry to transition 

to biodegradable and greener alternatives (U-Tantada et al., 2020 & 2016). The United Nations 

Sustainable development Goal (SDG) takes up the issue of plastic pollution in SDG-6 for clean water, 

SDG-12 for responsible production and consumption, SDG- 14 for life below water, and SDG-15 

which pertains to life on land (United Nations, n.d) with countries across the globe trying to reach 

these goals, Europe leads the effort with policies in place for the adoption of sustainable measures 

(Gacutan et al., 2023). TBP has been applied to understand pro-environmental behavior in general and 

to focus studies on recycling, single-use plastics, energy conservation, and water consumption (Halder 

& Singh, 2018; Andika et al., 2024; Shahangian et al., 2024). 
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TPB has been successfully used by researchers for several studies as it provides a robust framework 

for understanding pro-environmental actions. It posits that behavioral intention is the strongest 

predictor of actual behavior, which is influenced by attitudes, subjective norms and perceived 

behavioral control. A Meta-analysis by Armitage and Conner (2001) and Bamberg and Moser (2007) 

have validated TPB's effectiveness in predicting environmental behaviors, with explained variance 

typically ranging from 39% to 64% across different contexts. This theory has been applied successfully 

in multiple environmental domains including predicting residential curbside recycling (Nigbur et al., 

2010), household energy conservation and use (Abrahamse & Steg, 2011), and interventions to study 

water usage and conservation (Fielding et al., 2013). 

Recent studies have demonstrated TPB's relevance and use in pro environmental studies. Prakash and 

Pathak (2017) found that consumers' intentions to avoid plastic bags were significantly predicted by 

all three TPB constructs, with perceived behavioral control emerging as the most influential. Similarly, 

Aminuddin et al. (2024) explored biodegradable plastic use among students and concluded that 

perceived ease of access and peer influence played critical roles in intention formation. 

Environmental Impact and Plastic Pollution 

Plastic pollution, and particularly microplastics, have raised growing concern due to their widespread 

detection in air, water, soil, and biological systems—including human blood and lung tissue (Leslie et 

al., 2022; Amato-Lourenço et al., 2021). Mason et al. (2018) detected synthetic polymer contamination 

in 93% of bottled water samples, while Kosuth et al. (2018) found microplastic contamination in 

several products consumed by people. 

Recent environmental assessments have revealed the scale of plastic pollution's impact and threat to 

biodiversity (Thushari & Senevirathna, 2020) and marine ecosystem disruption (Beaumont et al., 

2019). Microplastic pollution can negatively impact human, wildlife and marine life as the pollutants 

have seeped in the water and soils directly or indirectly affecting their metabolism, function, and health 

(Chang et al. 2022). Avio et al. (2017) emphasize that the level of plastics pollution has steadily 

evolved from being emerging pollutants to “emerged threats”. The U.S. Environmental Protection 

Agency (2023) reports that plastic pollution persists in ecosystems for hundreds of years, with 

cascading effects to humans, wildlife, marine life 

Economic and Public Policy Implications 

It is apparent that plastic pollution is not just an environmental issue but also has economic 

implications associated with huge economic cost. Studies by the World Bank (2023) estimate the 

annual economic cost of plastic pollution at $100 billion per year. Direct expenses related to 

healthcare, property damage, and remedial measures from pollution exposure to indirect costs such as 

diminished tourism, lost labor productivity, diminished quality of life, as well as impact on aquatic 

life. Researchers have suggested that the right policies and investments in the short term will help 

mitigate the long term direct and indirect economic costs. Policy makers must be proactive and put in 

place strong regulatory frameworks (Barrowclough & Birkbeck, 2022) and investments in green 

technologies today for a better tomorrow (Sheldon & Norton, 2020). While the mitigation remedies 

seem straight forward, barriers to policy implementation could be the higher upfront costs associated 

with the efforts, other immediate financial priorities, poor management and project management skills 

and insufficient funding from the government (Aliu et al, 2024). For example, in a study done in Kenya 

that investigated the effectiveness of a policy to ban of the use of plastic bags, it was found that the 

success and effectiveness of policy interventions revealed depends heavily on two major factors, 

enforcement mechanisms and availability of substitutes (Paul & Mironga, 2020) 

Health Implications and Public Health Concerns 

Plastic pollution and the inherent health implications have been a focus of many recent studies. 

Rodriguez et al. (2022) identified potential endocrine-disrupting effects of common plastic additives, 

while Chen et al. (2023) documented the presence of microplastics in human organ tissues. Recent 

epidemiological studies have begun to uncover potential links between plastic exposure and various 

health conditions. Anderson et al. (2024) found associations between microplastic exposure and 

respiratory issues, while longitudinal studies by Kumar et al. (2023) suggested possible developmental 

impacts in children from plastic-associated chemicals. Evidence has been accumulating and mounting 

pointing to direct human health impacts and underscores the importance of interventions through 

enhanced waste efficiency (waste segregation and recycling rates), investments in comprehensive 
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waste management, understanding and engaging local communities and administrative bodies to 

reduce plastic pollution and amplify the success of environmental policies. 

Cultural and Contextual Factors 

Individuals’ attitudes, perceived control and social pressure tend to differ based on cultural psychology 

and their values. A cross-cultural meta-analysis of nearly one thousand studies done in 55 countries 

by Fisher and Karl indicated that subjective norms (social pressure from the external environment like 

peers and family) have a stronger impact in collectivist cultures, while personal attitudes and perceived 

control over our own actions, have greater impact in individualistic environments (Fisher and Karl, 

2025). Hence cultural diversity must be accounted for while crafting interventions in diverse 

educational settings. 

Intervention Design and Implementation Strategies 

The goal of understanding the various factors discussed is to create successful intervention designs 

and strategies to reduce barriers to sustainable behaviors as well as to encourage pro environmental 

behavior. The TBP model has been used in its original form or tweaked to capture the contextual and 

situational nuances by researchers and intervention designers. For effective implementation, policy 

makers could use tools such as contextual adaptation and integration of the TPB (Setiawan et al., 

2020), increase educational efforts to raise awareness of the consequences through community 

engagement, (Damaneh et al., 2023) and amplify the policies in place by leveraging social media 

platforms (Liu, Shi, & Zhang, 2024) 

Research Gap and Question 

While the Theory of Planned Behavior has been widely applied to understand and influence pro-

environmental actions such as recycling, water conservation, and reduction of single-use plastics, there 

is a notable gap in research focusing specifically on high school students’ plastic use behaviors. Much 

of the existing literature centers on adult populations, university students, or general consumer 

behavior, leaving limited empirical evidence on how TPB constructs (specifically attitudes, subjective 

norms, and perceived behavioral control) shape sustainable practices among adolescents. This is a 

significant oversight because adolescence is a formative stage where social influence, habit formation, 

and identity development are at their peak. Early behavioral interventions during high school years 

have the potential to instill long-lasting environmentally responsible habits, yet the scarcity of targeted 

studies means that policymakers and educators have limited data to design effective, age-appropriate 

programs for this demographic. 

Furthermore, existing environmental TPB studies often fail to fully integrate contextual factors unique 

to high school environments, such as peer pressure within tightly knit social groups, limited autonomy 

over purchasing decisions, and varying levels of environmental education across school systems. 

While researchers have extended TPB with additional constructs like environmental awareness and 

moral obligation, these adaptations have rarely been tested among high school students in relation to 

plastic use. This gap is especially pressing considering evidence that microplastics have entered food, 

water, and even human bloodstreams, posing long-term ecological and health risks. Without targeted 

research that captures the cultural, developmental, and institutional realities of adolescents, 

interventions risk being generic and less effective. Addressing this gap could yield more precise 

strategies to reduce plastic consumption at a critical life stage, amplifying both immediate and future 

sustainability outcomes. As such, this study will focus on the following research question: 

 To what extent do variables such as attitudes, subjective norms, and perceived behavioral 

control predict high school students’ intention to reduce single-use plastic consumption in their daily 

lives? 

This question is specific to high school students and will directly test the TPB constructs among male 

and female respondents, while focusing on a measurable pro-environmental behavior—reducing 

single-use plastic use. 

 

RESEARCH METHODOLOGY 

The research employs a quantitative approach to shed light on the psychological and social predictors 

of plastic use behavior among high school students in Cy-fair High School. The theory of planned 

behavior was used previously to measure general pro-environmental behavior, but this study has 
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adapted it to focus on plastic pollution reduction behavior. The key constructs of the model are 

attitudes, subjective norms, perceived behavioral control, behavioral intention, and self-reported 

behavior. 

Participants are recruited from the large high school in Texas with around 3200 students from grades 

9-12 with assistance from teachers from the science and environmental studies courses.  Although the 

questionnaire was administered randomly to several classes across the grades, a total of 219 complete 

responses were received and used for this study. Google forms were used to administer the TPB 

questionnaire, and the data was collected voluntarily, anonymously, and with the help of 

schoolteachers. 

The questionnaire was simple, well-structured, and vetted by the schoolteachers and professors. Since 

the questionnaire was adapted to study plastic pollution reduction behaviors, a pilot test was initially 

done on 30 responses to check the reliability and validity of the questionnaire with Cronbach alpha for 

all constructs above 0.70 which is good for behavioral studies (Taber, 2018).  

 

ANALYSIS AND RESULTS 

The sample, consisting of 219 high school students from grades 9 through 12 at a public school in 

Texas, had a balanced gender distribution. Of the total respondents, 52.51% were female and 47.49% 

were male, with a slight female majority. The grade distribution was 11th grade (45.66%), followed 

by 10th grade (30.59%), 12th grade (15.07%), and 9th grade (8.68%) even though the questionnaire 

was distributed equally among them. In terms of ethnic background, the participants reflected a diverse 

student population. White students comprised the largest ethnic group (38.36%), followed closely 

by Hispanic or Latino students (33.79%). Black or African American students represented 16.89%, 

while Asian or Pacific Islander students accounted for 10.96% of the sample. This diversity closely 

resembles the distribution of the entire school and supports the generalizability of the findings within 

multiethnic school settings and offers meaningful insight into how cultural and demographic factors 

may interact with pro-environmental behaviors. 

 

Reliability and Internal Consistency 

The reliability of each variable group in this study was evaluated through Cronbach’s Alpha and its 

internal consistency. The number of items as well as the reliability coefficients for attitudes, subjective 

norms, behavioral control, intentions, and behavior are shown in Table 1. All variable groups showed 

acceptable to good internal consistency as demonstrated and as evidenced by Cronbach’s Alpha scores 

that ranged from 0.706 to 0.847. The strongest reliability coefficients were exhibited by attitudes, 

behavioral control, and intentions scales which all had alpha values surpassing 0.8. Subjective norms 

and behavior also had an acceptable level of reliability as evidenced with an alpha value exceeding 

the 0.7 benchmark. Each scale’s item count was documented between three and five which validates 

the reliability estimate. These findings prove the absence of modifications in the scales governing 

these variables within this study. 

 

Table 1. Internal consistency (Cronbach’s Alpha) and item count for study variable groups 

Variable group Cronbach Alpha Number of items 

Attitudes 0.828 4 

Subjective Norms 0.730 5 

Behavioral 

Control 

0.732 4 

Intentions 0.847 4 

Behavior 0.706 3 

 

Descriptive Test (based on Mean Values) 

Descriptive statistics for the variables of the study are explained in Table.2. The participants' responses 

to the measured variables are summarized with mean and standard deviation values. Computed means 

are used to determine the central tendency of responses for each construct. Participants had positive 

evaluations as evidenced by an attitude mean of 4.09. On the other hand, subjective norms yielded the 

lowest mean of 2.44 which suggests that social pressure is perceived as low. The means for behavioral 
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control, intention, and behavior illustrate that those participants did hold some moderate level 

regarding these domains.  

Variability of responses, as shown by standard deviations, was between 0.89 and 1.14. The greatest 

variability was noted in behavior (SD = 1.14) and intention (SD = 1.09), while subjective norm had 

the lowest variability (SD = 0.89). The results that have been presented build understanding of the 

sample, or more specifically, the “constructs” distributed in the sample. 

 
Table 2. Descriptive statistics for study constructs 

Construct Mean Std. Deviation 

Attitude 4.0902 .92004 

Subjective Norm 2.4384 .89319 

Behavioral Control 3.2957 .94467 

Intention 2.8773 1.09177 

Behavior 3.2055 1.14178 

 

 

Data Distribution by Histogram 

Figures 2-6 showcase the principal pattern for different variables captured in the study. Figure 2 shows 

that most participants had a positive attitude as indicated by higher scores on the scale which were 

attained at the higher end. Figure 3 shows that subjective norm scores were relatively low, meaning 

participants did not perceive much social pressure from others. Figure 4 demonstrates that scores on 

behavioral control were moderate, which means that the participants had some degree of confidence 

that they were able to perform the behavior. Figure 5 shows that intention scores were equally 

moderate, meaning that the participants were only somewhat likely to intend to perform the behavior. 

Lastly, Figure 6 demonstrates that actual behavior scores, while highly variable, were mostly 

concentrated around the midpoint. This indicates that there was a moderate level of self-reported 

behavior amongst the participants. In total, these results illustrate quite clearly how participants felt, 

what the stimulus was, and how they responded to the behavior in question. 

 

 
Figure 2. Distribution of attitudes among participants 
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Figure 3. Distribution of subjective norm among participants 

 

 

Figure 4. Distribution of behavioral control among participants 

 

 

Figure 5. Distribution of intention among participants 

 

 

Figure 6. Distribution of behavior among participants 
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Normality Violation 

A Shapiro-Wilk test showed p-values less than 0.05 on all the five core constructs of the TPB model 

indicating significant deviation from a normal distribution. These findings confirm that the assumption 

of normality was violated across all variables. Given this violation, the study employed non-parametric 

statistical methods, including the Mann–Whitney U test and the Kruskal–Wallis test, which are 

considered robust alternatives for ordinal or non-normally distributed data (Grech & Calleja, 2018). 

This methodological adjustment ensured the validity and reliability of the inferential statistical results. 

 

Table 3: Shapiro–Wilk Test for Normality 

Construct Statistics (W) df p-value 

Attitude 0.844 218 < .001 

Subjective Norm 0.959 218 < .001 

Behavioral Control 0.975 218 .001 

Intention 0.970 218 < .001 

Behavior 0.958 218 < .001 

 

Differences by Sex/Gender using Mann Whitney U 

According to Tables 4 and 5, females scored higher than males on average across all variables – attitude, 

subjective norm, behavioral control, intention, and behavior. Nevertheless, only the differences in scores 

in attitude and intention and behavior were significantly different as per Mann Whitney U test results. 

That means, in this sample, it seems that females indeed had more positive attitudes, stronger intentions, 

and higher reported behaviors compared to males, while some of the differences between subjective 

norm and behavioral control were not meaningful enough and likely due to chance. 

 

Table 4. Mann-Whitney U test results comparing study variables by sex 

Test Statisticsa 

 Attitude Subjective Norm Behavioral Control Intention Behavior 

Mann-Whitney U 4612.500 5641.500 5197.000 4420.000 4841.500 

P. value .003 .469 .093 .001 .015 

a. Grouping Variable: sex 

 

Table 5. Descriptive statistics of study variables by sex 

Report 

sex Attitude Subjective Norm Behavioral Control Intention Behavior 

Male Mean 3.9111 2.3962 3.1635 2.6214 2.9968 

N 104 104 104 103 104 

Std. Deviation .98712 .90134 1.00772 1.11851 1.19915 

Female Mean 4.2522 2.4765 3.4152 3.1065 3.3942 

N 115 115 115 115 115 

Std. Deviation .82617 .88796 .87100 1.01850 1.05740 

 

Kruskal-Wallis Test Differences by Grade 

Based on Table 6 and 7, as students move from grade 9 to grade 12, their average attitude scores increase 

steadily, while the other variables—subjective norm, behavioral control, intention, and behavior—

remain relatively stable across grades. The Kruskal-Wallis test confirms that only the difference in 

attitude scores is statistically significant (p=0.036p=0.036), indicating that higher grade levels are linked 

to more positive attitudes, but not to meaningful changes in the other constructs. 
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Table 6. Kruskal-Wallis test results for study variables by grade level 

Test Statisticsa,b 

 Attitude Subjective Norm Behavioral Control Intention Behavior 

Chi-Square 8.523 4.837 1.254 4.323 2.842 

df 3 3 3 3 3 

P. value .036 .184 .740 .229 .417 
a. Kruskal Wallis Test 

b. Grouping Variable: Gradelevel 

 

 

Table 7. Descriptive statistics of study variables by grade level 

Report 

Grade level Attitude Subjective Norm Behavioral Control Intention Behavior 

9.0 Mean 3.7368 2.6737 3.2105 2.7632 3.1930 

N 19 19 19 19 19 

Std. Deviation 1.13491 1.05243 1.12504 1.41046 1.35772 

10.0 Mean 3.9776 2.2806 3.2239 2.7015 3.0348 

N 67 67 67 67 67 

Std. Deviation .85914 .73283 .80967 .91519 1.00861 

11.0 Mean 4.1425 2.4240 3.3275 2.9293 3.3233 

N 100 100 100 99 100 

Std. Deviation .95825 .94336 .97033 1.06788 1.14832 

12.0 Mean 4.3636 2.6667 3.3939 3.1439 3.2020 

N 33 33 33 33 33 

Std. Deviation .70181 .90093 1.03650 1.26094 1.24983 

 

 

 

Kruskal-Wallis Test Differences by Ethnicity 

According to table 8 and 9, none of the variables achieved statistical significance within the ethnic 

groups, as all p-values are greater than 0.05, as indicated in Table 7. This indicates that there are no 

statistically meaningful differences in Attitude, Subjective Norm, Behavioral Control, Intention, and 

Behavior between the ethnic groups. The results of Table 8 is consistent with this finding, providing the 

mean scores for each group, which were consistent for all variables. For example, the mean scores for 

Attitude show White 4.00 and Asian or Pacific Islander 4.32, and the other variables display the same 

pattern of small differences. In total, these tables suggest that ethnicity is not related to any of the 

measured constructs in this sample. 

 

Table 8. Kruskal-Wallis test results for study variables by ethnicity 

Test Statisticsa,b 

 Attitude Subjective Norm Behavioral Control Intention Behavior 

Chi-Square 1.342 2.504 .800 3.694 2.960 

df 3 3 3 3 3 

P. value .719 .474 .849 .296 .398 

a. Kruskal Wallis Test 

b. Grouping Variable: Ethnicity_num 
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Table 9. Descriptive statistics of study variables by ethnicity 

Report 

Ethnicity Attitude Subjective 

Norm 

Behavioral 

Control 

Intention Behavior 

Asian or Pacific 

Islander 

Mean 4.3229 2.6667 3.3438 3.2500 3.5694 

N 24 24 24 24 24 

Std. 

Deviation 

.61890 .91873 .79678 .90889 .95543 

Black or African 

American 

Mean 4.2153 2.3222 3.3125 2.7431 3.0370 

N 36 36 36 36 36 

Std. 

Deviation 

.63850 .82293 .87091 .97374 1.25932 

Hispanic or 

Latino 

Mean 4.0541 2.3757 3.2061 2.7979 3.1441 

N 74 74 74 73 74 

Std. 

Deviation 

1.03307 .85685 1.05366 1.22308 1.15875 

White Mean 4.0029 2.4776 3.3529 2.8971 3.2275 

N 85 85 85 85 85 

Std. 

Deviation 

.98160 .94521 .92203 1.05946 1.11888 

 

 

Evaluation of the Structural Model 

In this section, the structural model is examined and evaluated using various criteria. The coefficient of 

determination, R Squared, value indicates the strength of the model (Table 10). According to the results 

of the model, 63.9% of the changes in Intentions are determined by Attitudes, Subjective Norms, and 

Behavioral Control. Additionally, 63.3% of the changes in Behavior are explained by Intentions, 

Attitudes, and Behavioral Control. This demonstrates that the model has substantial explanatory power 

for both Intentions and Behavior within the proposed framework. 

 

Table 10. R squares in model 

 R Square R Square 

Adjusted 

Behavior 0.633 0.626 

Intentions  0.639 0.634 

 

 

In Figure 7, the coefficients of determination (R² values) are shown inside the circles of the affected 

variables, and Cohen's effect sizes are observed on the paths. 
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Figure 7. Structural model with coefficients of determination (inside circles)  

and Cohen's effect sizes (on arrows) 

 

Cohen’s Effect Size 

Table 11 shows Cohen's effect size, which indicates to what extent each of the independent variables 

has influenced the dependent variable. In this table, the f square value has been calculated for each 

relationship. According to Cohen's guidelines (Cohen, 2013): 

• f² ≥ 0.02 is perceived as a relatively small effect 

• f² ≥ 0.15 is considered a medium effect 

• f² ≥ 0.35 is considered a large effect 

Based on the results, intentions exhibit a medium effect on behavior (f2=0.327), highlighting their 

substantial influence within the model. Behavioral control demonstrates a medium effect on Intentions 

(f2=0.330), while attitudes and subjective norms also show medium effects on Intentions (f2=0.173 and 

f2=0.159, respectively). In contrast, attitudes and behavioral control have small effects on behavior 

(f2=0.026 and f2=0.029, respectively). These findings indicate that, while several predictors contribute 

meaningfully to the model, the pathway from behavioral control to intentions stands out as the most 

influential. 
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Table 11. Cohen’s effect size 

 f Square Effect size 

Attitudes -> Behavior 0.026 Small effect size 

Attitudes -> Intentions 0.173 Medium effect size 

Behavioral Control -> Behavior 0.029 Small effect size 

Behavioral Control -> Intentions 0.330 Medium effect size 

Intentions -> Behavior 0.327 Medium effect size 

Subjective Norms -> Intentions 0.159 Medium effect size 

Subjective Norms -> Behavior 0.003 Negligible effect size 

 

Construct Cross-Validated Redundancy 

Another method for evaluating the structural model is called construct cross-validated Redundancy. 

This indicator shows the model's ability to predict endogenous variables, which was measured by the 

Stone-Geisser criterion. If the value of this indicator is greater than zero, it indicates the existence of a 

predictive relationship between the items of the corresponding factor. 

 

Table 12. The model’s ability to predict endogenous variables 

 SSO SSE Q² (=1-SSE/SSO) 

Attitudes  876.000 876.000  

Behavior 657.000 415.176 0.368 

Behavioral Control  876.000 876.000  

Intentions  876.000 506.891 0.421 

Subjective Norms 1,095.000 1,095.000  

   

As observed in Table 12, the redundancy power of the model for behavior, and intentions is at a large 

level. 

 

Communality Index 

On checking the model's predictive power using the communality index alongside construct cross-

validated communality. Table 13, we see that that the values for all factors are positive, thus confirming 

the structural model's predictive power. 

 

Table 13. Communality with cross-validation for factors in the model 

 SSO SSE Q² (=1-SSE/SSO) 

Attitudes  876.000 508.306 0.420 

Behavior 657.000 463.340 0.295 

Behavioral Control  876.000 627.357 0.284 

Intentions  876.000 448.375 0.488 

Subjective Norms 1,095.000 828.529 0.243 

 

 

DISCUSSION 

This study reinforces the utility of the Theory of Planned Behavior in understanding and predicting pro-

environmental behaviors among high school students, specifically regarding efforts to reduce plastic 

consumption. It also aligns with several previous studies further validating the attitudes, subjective 

norms, and perceived behavioral control (PBC) are primarily mediated through intentions (Ajzen, 1991; 

Armitage & Conner, 2001). Students who expressed stronger positive attitudes toward plastic reduction, 

believed their peers and family supported these behaviors, and felt capable of making those changes 

were significantly more likely to report intentions—and ultimately actions—consistent with pro 

environmental responsibility. 

Female students as well as higher grade level differences showed greater inclination and alignment with 

pro-environmental attitudes and behavior, suggesting a developmental or maturity-related effect that 

warrants further exploration. These results are in line with existing literature that links age and gender 

to heightened environmental sensitivity and civic responsibility in youth (Zelezny et al., 2000; Vicente-

Molina et al., 2013). The lack of meaningful variation by ethnicity across the core constructs in the 
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model suggests that the psychological factors appear to resonate broadly across the four diverse ethnic 

groups. Interventions therefore do not have to be heavily tailored for ethnicity. 

The findings revealed that attitudes, social norms, and perceived control collectively accounted for more 

than 62% of the differences in students' intentions to reduce plastic use. This strongly supports the 

reliability and strength of the TPB framework in explaining behavioral motivation, especially in school 

settings. However, when it came to actual behavior, these same factors showed weaker direct 

influence—reinforcing Ajzen's (2002) point that intention plays a central, mediating role between what 

people believe and what they ultimately do. 

Practical Implications 

The insights from this research will help guide meaningful change within educational settings, 

particularly high schools seeking to promote sustainability. TPB-based interventions should be grade 

appropriate to build positive attitudes and intentions. Since male students seem significantly less 

actively involved in plastic pollution reduction efforts, outreach should be tailored intentionally towards 

them. Creating campaigns that genuinely connect with their perspectives and everyday realities could 

foster deeper engagement (Brough et al., 2016) and productive social relationships for entrepreneurial 

endeavors (Seyoum et al., 2021). 

In addition to targeted messaging, schools can tap into the powerful role of peer dynamics and 

community atmosphere. When students are given leadership in green initiatives, such as forming eco-

clubs, serving as environmental ambassadors, or leading hands-on sustainability projects, it can 

gradually reshape what's seen as normal or valued behavior, which can eventually positively impact an 

organization’s bottom-line performance (Lim et al., 2025). Whole-school efforts like themed 

competitions, public commitments, and collaborative events have been shown to build momentum and 

make eco-consciousness a part of the school's identity (Kollmuss & Agyeman, 2002). 

Third, institutional support matters. Providing students with accessible alternatives to single-use 

plastics, such as refillable water stations and reusable containers, along with regular workshops or 

classroom demonstrations, will enhance students perceived behavioral control—their belief that 

reducing plastic use is within their reach. 

Recommendations 

It is essential for high school students to take responsibility for making the environment healthier 

because they are not only future decision-makers but also influential members of their current 

communities. By adopting sustainable behaviors such as reducing plastic use, students can significantly 

contribute to minimizing the harmful impacts of pollution on ecosystems, wildlife, and public health. 

When mindful young people engage in environmentally responsible actions, such as using reusable 

containers, avoiding single-use plastics, and promoting recycling, they demonstrate leadership, ethics, 

and a commitment to long-term planetary well-being (Aaman et al., 2024; Mujtaba et al., 2025). These 

actions also help cultivate a mindset of accountability and civic engagement, which can carry over into 

other aspects of their lives and influence their families, peers, and communities. 

 

Figure 8. Actions for the Reduction of Plastic Use in High Schools 
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High school students are at a formative stage where attitudes and habits are still being shaped, making 

this an ideal time to foster pro-environmental behavior patterns. Schools that provide platforms for 

student-led initiatives, sustainability education, and peer-driven campaigns help reinforce the idea that 

environmental stewardship and ethical behaviors are both achievable and socially valued (Cavico and 

Mujtaba, 2016; Mujtaba, 2011). When students see that their efforts, however small, can contribute to 

a collective culture of sustainability, it boosts their motivation and sense of efficacy. Encouraging youth 

to take ownership in reducing plastic use helps instill lifelong values of environmental consciousness, 

strengthens community norms, and contributes to a healthier and more sustainable future for all. 

Effective and sustainable change requires commitment from students, teachers, administrative leaders, 

and policymakers to act (Subramaniam et al., 2023; Lawrence et al., 2022; Senathip et al., 2017; Zareen 

et al., 2015). Based on the outlined implications and research-informed strategies, as shown in Figure 

8, the following are specific actions that high school administrators, student leaders, and policymakers 

in developed economies can implement to reduce plastic use among students: 

 1. Launch Gender-Responsive Sustainability Campaigns. Design plastic-reduction campaigns 

that speak to the interests and identities of male students through sports teams, technology clubs, or 

leadership roles. And use relatable role models (e.g., male athletes or influencers) to normalize 

sustainable behaviors. 

 2. Empower Eco-Leaders Through Peer-Led Programs. Create Green Ambassador or Eco-

Leader roles for students across all grade levels. Train and support these leaders to run awareness 

campaigns, conduct classroom talks, and organize clean-up events. 

 3. Form Student-Driven Eco-Clubs with Real Authority. Support eco-clubs in initiating and 

managing school-wide sustainability projects such as “Plastic-Free Fridays” or school garden initiatives. 

Provide them with a small budget and staff mentorship to increase agency and visibility. 

 4. Introduce Themed Competitions and Challenges. Organize inter-class or inter-grade 

competitions like “The Plastic-Free Challenge” with creative goals (e.g., lowest plastic waste in a week). 

Offer appealing, eco-friendly rewards (e.g., bamboo tech accessories or class trips). 

 5. Integrate Sustainability into the Curriculum. Embed plastic pollution topics into science, 

economics, business, and social studies units with real-world case studies. Include behavior change 

theory (like TPB) discussions to help students understand why attitudes, norms, and control beliefs 

matter. 

 6. Install and Promote Plastic-Free Infrastructure. Provide easily accessible refillable water 

bottle stations in multiple school areas. Sell or give branded reusable bottles and lunch containers during 

orientation or Earth Week. 

 7. Host Hands-On Workshops and Demos. Offer regular sessions on DIY (do it yourself) 

alternatives to plastics (e.g., beeswax wraps, reusable snack bags). Also, involve local environmental 

organizations or university sustainability students as guest facilitators. 

 8. Create Public Commitment Walls and Visible Pledges. Set up a school-wide pledge wall 

where students commit to a plastic-free goal. Use social media and school announcements to share 

student stories and progress. 

 9. Leverage School Events as Zero-Waste Examples. Make school dances, fundraisers, and 

sports events low-waste or plastic-free to model expected behavior. Of course, it is very important to 

involve students in planning and evaluating these efforts. 

 10. Use School Media to Normalize Change. Promote sustainable behaviors through the school 

newsletter, morning announcements, podcasts, or TikTok-style videos made by students. Highlight how 

reducing plastic use is not just responsible, but also trendy, popular and cool. 

High school students can play a powerful role in making the environment healthier by using artificial 

intelligence and social media to promote the reduction of plastic use among their peers (Mujtaba, 2025). 

Through AI-powered tools, students can analyze plastic consumption patterns, design creative solutions 

like waste-tracking apps, or generate data-driven campaigns to raise awareness. Social media platforms 

offer immediate and far-reaching avenues to share educational content, eco-friendly challenges, and 

success stories that inspire collective action (Mujtaba, 2024). By combining the influence of technology 

with their digital fluency, students can amplify their impact, foster sustainable habits, and help create a 

culture where reducing plastic use is not only accessible but also socially encouraged and widely 

practiced. 

These interventions align with Theory of Planned Behavior by shaping attitudes, subjective norms, and 

perceived behavioral control, thereby cultivating more sustainable student habits through personal 

relevance, social modeling, and systemic support. 
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Limitations and Future Research 

Although the robustness of the TPB’s explanatory power has been established by this research, there 

are limitations that support further inquiry. The research was conducted at a single school site with a 

relatively modest sample, limiting the generalizability of the findings. Expanding the sample across 

different schools, districts, and geographic regions particularly with varied socioeconomic or cultural 

context would provide richer comparative data and strengthen external validity. 

Additionally, the current model explained intentions well, but its predictive power for actual 

behavior was less robust. Future research could explore additional mediating or moderating variables, 

such as personal environmental values, eco-anxiety, or institutional trust, which may account for gaps 

between intention and action (Steg & Vlek, 2009). Scholars might also investigate contextual barriers, 

such as lack of access to recycling infrastructure or cost barriers to eco-friendly products, which can 

suppress students’ ability to act, even when intentions are high. 

From a methodological standpoint, employing longitudinal designs or mixed-methods approaches may 

yield deeper insights into how attitudes and intentions evolve over time, and how students interpret and 

respond to interventions within the school ecosystem (Creswell & Plano Clark, 2018). 

CONCLUSION 

This study adds to a growing body of evidence suggesting that the Theory of Planned Behavior is a 

powerful tool for explaining pro-environmental behavior in adolescent populations. Among high school 

students in Texas, positive attitudes, supportive norms, and a strong sense of control were all key drivers 

of intentions. The variables of “attitudes, perceived social pressures, and students' sense of control” 

didn't have a direct impact on their actual self-reported behaviors and was mediated through intentions 

which captures the crux of the TPB model.  

Despite some of the limitations highlighted, this study provides some meaningful takeaways for 

teachers, school administrators, policymakers, and environmental organizations. They point to practical 

strategies for nurturing environmental responsibility in young people through thoughtful, intention-

driven engagement. It underscores the need for systematic, inclusive, and practical strategies that not 

only shape beliefs and intentions but also remove structural barriers to action. Going forward, expanding 

TPB-based research across more diverse settings and integrating new psychological and contextual 

variables will enhance our understanding of how to transform intention into lasting change. 
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Appendix 1: Questionnaire for “Shaping Pro-Environmental Intentions” 

 

Dear Student, 

You are invited to take part in a research study about your attitudes and behavior toward plastic 

use. The questionnaire is anonymous, voluntary, and will take approximately 5–7 minutes to complete. 

Your responses will help us understand how students make decisions about plastic use and 

sustainability. Please answer all questions honestly. There are no right or wrong answers. Your 

participation is highly appreciated. All questions from Section B to Section F use a 5-point Likert scale: 

1 = Strongly Disagree   |   2 = Disagree   |   3 = Neutral   |   4 = Agree   |   5 = Strongly Agree. 

 

Section A: Demographics 

1. What is your grade level? (Check one):   ☐ 9   ☐ 10   ☐ 11   ☐ 12 

2. What is your gender? (Check one):   ☐ Male   ☐ Female   ☐ Non-binary   ☐ Prefer not to say 

3. What is your ethnicity? ☐ White   ☐ Black or African American   ☐ Hispanic or Latino   ☐ Asian or 

Pacific Islander    ☐ Other   ☐ Prefer not to say 

 

Section B: Attitudes Toward Reducing Plastic Use (4 items)  

1. Reducing plastic use is good for the environment (A1) 

2. I believe avoiding plastic helps protect marine life (A2) 

3. Using less plastic is a responsible choice (A3) 

4. I feel positive about reducing my plastic consumption (A4) 

 

Section C: Social Influence (Subjective Norms) (5 items) 

1. My family supports reducing plastic use (SN1) 

2. My friends think I should use less plastic (SN2) 

3. My teachers and school promote avoiding plastic waste (SN3) 

4. I see people around me making efforts to reduce plastic (SN4) 

5. Social media influences me to avoid plastic use Perceived (SN5) 

 

Section D: Perceived Behavioral Control (4 items)  

1. I can choose to use less plastic if I want to I feel confident that (BC1) 

2. I can reduce my plastic use (BC2) 

3. It is easy for me to avoid single-use plastic items (BC3) 

4. I have access to alternatives to plastic products (BC4) 

 

Section E: Behavioral Intention (4 items)  

1. I plan to reduce my plastic use in the next month (I1) 

2. I intend to carry a reusable bottle or bag (I2) 

3. I will try to avoid buying products with-plastic packaging (I3) 

4. I am committed to using less plastic whenever possible (I4) 

 

Section F: Self-Reported Behavior (3 items)  

1. I use a reusable water bottle regularly (B1) 

2. I try to recycle or reuse plastic items (B2) 

3. I have taken steps to reduce my plastic use in the past month (B3) 
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