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Abstract: Environmental literacy plays a crucial role in promoting sustainable behavior and 

increasing public participation in environmental protection. This study investigates the 

environmental literacy of the general public in Chiayi County, Taiwan, focusing on five key 

dimensions: environmental awareness, knowledge, attitudes, action skills, and behavior. A cross-

sectional survey was conducted using a structured questionnaire, with data analyzed through SPSS, 

including descriptive statistics, multiple regression analysis, and moderation analysis. The results 

indicate that while respondents demonstrate high awareness of environmental issues and positive 

attitudes toward sustainability, there are significant gaps in environmental knowledge and action 

skills. Furthermore, demographic factors such as education, age, gender, and occupation moderate 

the relationships between these dimensions. These findings highlight the need for targeted 

educational initiatives and policy interventions to bridge the gap between awareness and actual 

environmental behavior. This study provides empirical insights for environmental education 

programs, emphasizing the importance of practical skill development, community engagement, and 

policy-driven support. By refining environmental education strategies, Taiwan can foster a more 

environmentally responsible society, contributing to long-term sustainability goals. 

Keywords: environmental literacy; environmental education; environmental awareness; 

environmental knowledge; environmental behavior 

 

1. Introduction 

The United Nations has emphasized the importance of environmental education as part of its 

sustainable development goals. The concept of environmental literacy, encompassing knowledge, 

attitudes, and behaviors, has been discussed in the context of the UN's Agenda 2030. The UN also 

recognizes the value of incorporating Indigenous knowledge into educational curricula [1]. The 

Tbilisi Declaration is a significant document that highlights environmental education as a means to 

promote environmental awareness and responsible actions. It serves as an internationally recognized 

framework for environmental education [2]. [3], as well as [4], discuss the role of education in 

addressing climate change and promoting sustainability. They emphasize the importance of moving 

beyond instrumental learning toward more transformative and emancipatory approaches. Cognition 

and environment, emphasizing the role of understanding and information processing in 

environmental awareness, showing that environmental literacy is not just about knowledge but about 

how people process information [5]. [6] delve into the complexities of behavior change and the factors 

influencing pro-environmental actions, a key issue in environmental literacy. 

In Malaysia, studies have examined the impact of environmental literacy on pro-environmental 

behaviors, particularly in the adoption of "3R" practices (reduce, reuse, recycle). [7] discusses the role 

of higher education in promoting sustainable development. In Turkey, [8] assessed pre-service 
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teachers' environmental literacy to inform teacher education programs. [9] evaluated the 

environmental literacy of science and technology teachers. Other studies [10] have focused on 

environmental education and literacy. In Israel [8] examined the environmental literacy of pre-service 

teachers at the beginning and end of their studies. In the United States, numerous studies have 

explored different dimensions of environmental education and literacy, often focusing on specific 

age groups or educational settings. [11] developed a widely adopted framework for assessing 

environmental literacy. In Germany, [12]  studied the use of metaphors in communicating climate 

change, while [13] examined the effectiveness of educational approaches to sustainability. In Sweden, 

[14] conducted studies on environmental literacy. Australia, India, and Indonesia have also been 

studied, with Indonesia focusing on integrating ethnoscience into environmental literacy [15]. 

Research in the Czech Republic has examined the impact of environmental and sustainability 

education on teenagers' environmental literacy [16]. 

Taiwan enacted the Environmental Education Act in 2011, which mandates environmental 

education programs in public sectors, schools, and teacher training programs. The Environmental 

Protection Administration (EPA) oversees the act, while the Ministry of Education (MOE) manages 

the school curriculum. A national investigation into teachers' environmental literacy in Taiwan 

revealed that elementary school teachers scored higher in all EL domains compared to junior and 

senior high school teachers. [17] extensively studied teachers' environmental literacy, identifying key 

areas for professional development. Studies have also evaluated the environmental literacy of 

undergraduate students in Taiwan, showing relatively low levels of environmental knowledge and 

behavior but moderate environmental attitudes. [18] conducted a nationwide survey confirming 

these findings. Other research in Taiwan focused on elementary school teachers' environmental 

education cognition and attitudes. Results show a general awareness of environmental issues but also 

highlight the need for more effective teacher training. [19] and [20] support this conclusion. Chung 

developed a scale to measure elementary school teachers' environmental education cognition. The 

Taiwan Roadkill Observation Network (TaiRON) is a community of practice contributing to 

environmental literacy for sustainability. [21] applied the norm activation model to study the pro-

environmental behaviors of public servants in Taiwan.  

The literature shows a broad interest in environmental literacy as a critical element of 

sustainability, encompassing knowledge, attitudes, and behaviors. Studies range from those focusing 

on specific educational programs to large-scale surveys assessing environmental literacy across 

diverse populations. Across regions, there is an emphasis on the need for effective environmental 

education programs, teacher training, and strategies to translate knowledge into pro-environmental 

actions. Taiwan, with its Environmental Education Act, serves as an interesting case study, where 

ongoing efforts to promote environmental literacy require continuous assessment. 

Environmental degradation, driven by pollution, deforestation, climate change, and 

unsustainable resource consumption, has become a pressing global issue. Addressing these 

challenges requires more than just government policies and technological advancements; it 

necessitates active public participation. However, meaningful engagement in sustainability efforts 

depends on individuals’ environmental literacy—their ability to understand, respond to, and prevent 

environmental problems. Environmental literacy consists of five interconnected dimensions: 

awareness of environmental issues, knowledge of their causes and solutions, positive attitudes 

towards sustainability, action skills to implement corrective measures, and engagement in 

environmentally responsible behaviors. Recognizing the importance of environmental literacy, 

global efforts have intensified to integrate environmental education into both formal education and 

community initiatives. Many countries have incorporated sustainability into national development 

agendas, with programs aligned with the United Nations’ Sustainable Development Goals (SDGs) 

emphasizing education for sustainable development (ESD). Despite these efforts, a persistent 

challenge remains: transforming awareness and knowledge into concrete, sustainable actions. 

This study aims to bridge this gap by assessing environmental literacy levels among residents 

of Chiayi County and analyzing the relationships between awareness, knowledge, attitudes, action 
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skills, and behavior. Additionally, it investigates how demographic factors such as age, education, 

gender, and occupation influence these relationships, identifying which groups may require targeted 

interventions. Younger individuals may benefit from structured environmental education, while 

older individuals may have stronger environmental attitudes shaped by life experience. 

Understanding these variations will help refine environmental education strategies to ensure 

effectiveness across different demographics. The study pursues four key objectives. First, it evaluates 

residents’ levels of environmental literacy by examining their awareness, knowledge, attitudes, skills, 

and behaviors. Identifying gaps in these dimensions will inform the development of targeted 

education and outreach programs. Second, it explores how these five dimensions interact—how 

awareness may lead to knowledge acquisition, knowledge may shape attitudes, and attitudes may 

drive skill development and behavioral engagement. To validate these relationships, the study 

employs structural equation modeling (SEM), providing empirical evidence for more integrated and 

effective environmental education strategies. Third, the study examines the moderating effects of 

demographic factors to understand whether specific groups exhibit stronger or weaker connections 

between environmental literacy components. For instance, individuals with higher education levels 

may more effectively translate knowledge into behavior, whereas those with stronger attitudes may 

rely on different pathways to develop environmental skills. Identifying these distinctions will help 

create customized interventions tailored to the unique needs of various population segments. Finally, 

based on the findings, the study will offer policy and educational recommendations aimed at 

strengthening environmental engagement. Strategies such as digital learning platforms, interactive 

workshops, and community-based programs will be proposed to enhance public knowledge, 

develop action skills, and foster pro-environmental attitudes. 

By addressing these objectives, this study contributes to both academic research and practical 

applications in environmental education. It provides empirical evidence on the interconnectedness 

of environmental literacy dimensions and the role of demographic influences, filling a critical 

research gap. The insights gained will assist policymakers, educators, and community leaders in 

designing more effective interventions to promote long-term sustainable behavior. Furthermore, the 

study’s recommendations will support the development of inclusive and accessible environmental 

education initiatives, ensuring broader public participation in sustainability efforts. 

2. The Five Dimensions of Environmental Literacy and Their Impact 

Environmental literacy refers to the combination of knowledge, attitudes, skills, and behaviors 

that enable individuals to understand and address environmental challenges effectively. It equips 

people with the capacity to recognize environmental issues, analyze their causes and effects, and take 

informed actions to protect and restore the environment. The concept of environmental literacy has 

evolved over time, with scholars emphasizing that it comprises multiple interrelated dimensions: 

awareness, knowledge, attitudes, action skills, and behavior. Each dimension plays a distinct role but 

is interconnected with others in driving sustainable actions. 

2.1. Environmental Awareness 

Environmental awareness refers to an individual’s ability to recognize environmental issues, 

challenges, and threats, including pollution, climate change, and biodiversity loss [22]. It is 

considered a precursor to environmental knowledge and action, as individuals must first be aware 

of environmental issues before taking steps to address them [23]. Research suggests that awareness 

is influenced by education, media exposure, and personal experiences with environmental 

degradation [24]. A study by [25] found that increased awareness of environmental problems 

correlates with higher engagement in environmental advocacy. However, some scholars argue that 

awareness alone is insufficient to drive pro-environmental behavior, as knowledge and skills are also 

required to bridge the gap between concern and action [26]. Additionally, research has shown that 

awareness levels vary across different demographic groups, with older individuals often 

demonstrating a deeper historical understanding of environmental change compared to younger 
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individuals [27]. This suggests that environmental awareness may be influenced by age-related 

experiences, education levels, and social exposure. 

2.2. Environmental Knowledge 

Environmental knowledge refers to an individual’s understanding of environmental processes, 

issues, and sustainable practices. It is often categorized into factual knowledge (knowing about 

environmental problems) and procedural knowledge (knowing how to solve them). Studies suggest 

that individuals with higher environmental knowledge are more likely to adopt sustainable 

behaviors, as knowledge helps to shape risk perception and inform decision-making [26]. Research 

by [28] found that individuals with higher education levels tend to possess greater environmental 

knowledge, emphasizing the role of formal education in knowledge acquisition. However, 

knowledge alone does not always translate into behavior, as knowledge-action gaps exist due to 

perceived barriers, lack of motivation, or structural constraints [22]. Furthermore, environmental 

knowledge has been found to directly influence attitudes, with informed individuals more likely to 

develop strong pro-environmental values [29]. This knowledge-attitude link is particularly strong 

among individuals with higher education levels, as critical thinking skills enable them to process and 

internalize environmental information more effectively [30]. 

2.3. Environmental Attitudes 

Environmental attitudes represent an individual’s beliefs, values, and emotional responses 

toward the environment, shaping their willingness to engage in sustainability efforts (Bamberg & 

Möser, 2007). The Theory of Planned Behavior [31] suggests that attitudes are a key predictor of 

behavioral intentions, meaning that pro-environmental attitudes often lead to higher engagement in 

sustainability practices. However, research has found that attitudes alone do not always predict 

behavior, as external factors such as convenience, financial constraints, and societal norms can limit 

action [22]. Studies have also identified gender differences in environmental attitudes, with women 

generally demonstrating stronger environmental concern and a higher likelihood of engaging in 

sustainability-related actions [32]. Additionally, research by [29] indicates that attitudes influence the 

development of environmental skills, as individuals who hold pro-environmental beliefs are more 

likely to seek knowledge and training that enhances their sustainability competencies. This suggests 

that attitudes play a motivational role in bridging knowledge and action, reinforcing the need for 

targeted attitude-shaping interventions to promote sustainable behaviors. 

2.4. Environmental Action Skills 

Environmental action skills refer to an individual’s ability to apply environmental knowledge 

in practical situations, such as waste sorting, energy conservation, and pollution reporting [25]. These 

skills are essential for translating environmental awareness and attitudes into meaningful action [29]. 

Research suggests that individuals who possess higher action skills are more likely to engage in pro-

environmental behaviors, as they feel more competent and empowered to make sustainable choices 

[26]. Environmental education programs that emphasize skill-building are more effective in 

promoting behavior change than those that focus solely on awareness and knowledge. Furthermore, 

empirical research highlights that gender differences exist in environmental action skills, with 

women often engaging more actively in sustainability practices such as household recycling and 

community-based conservation programs [33]. The link between attitudes and skills is particularly 

strong, as individuals with higher pro-environmental attitudes are more likely to acquire and 

develop sustainability-related competencies [34]. 

2.5. Environmental Behavior 

Environmental behavior encompasses actions undertaken by individuals to reduce 

environmental impact, including energy conservation, waste reduction, and sustainable 
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consumption (Bamberg & Möser, 2007). Research suggests that action skills are the strongest 

predictor of behavior, as individuals who possess the necessary competencies are more likely to 

translate their knowledge and attitudes into real-world engagement [29]. However, while attitudes 

and skills contribute to behavior, structural and psychological barriers often prevent individuals from 

acting on their environmental concerns [22]. The Theory of Planned Behavior [31] emphasizes that 

behavioral intentions must be supported by perceived behavioral control, meaning that individuals 

must feel capable of engaging in sustainability actions. Studies show that occupation plays a 

significant role in moderating the action skills-behavior link, as individuals working in environment-

related fields are more likely to apply sustainability skills in their professional lives [35]. This suggests 

that workplace sustainability initiatives can be effective in bridging the gap between environmental 

competence and long-term behavior change. 

These five dimensions are interdependent, forming a comprehensive model of environmental 

literacy. However, gaps often emerge between awareness, knowledge, and behavior. For instance, 

individuals may be aware of pollution but lack the knowledge or skills to take corrective action. 

Effective environmental education programs are therefore designed to strengthen all dimensions 

simultaneously. 

3. Hypothesis Development 

Understanding the relationships among environmental literacy dimensions is essential for 

designing effective educational interventions and sustainability policies. Prior research suggests that 

environmental awareness, knowledge, attitudes, action skills, and behavior are interconnected, but 

their strength and significance may vary depending on individual characteristics and external 

barriers [11]. This study develops hypotheses to examine these relationships in the context of Chiayi 

County, incorporating moderating effects of demographic factors and external constraints. 

3.1. The Relationship Between Environmental Awareness and Environmental Knowledge 

Environmental awareness serves as a foundational step in the development of environmental 

literacy, as it enables individuals to recognize the presence and severity of environmental problems 

such as air and water pollution, climate change, and waste mismanagement. Several studies indicate 

that individuals with high environmental awareness actively seek knowledge about the causes, 

consequences, and solutions to these issues (Hungerford & Volk, 1990). Research has shown that 

awareness influences knowledge acquisition by motivating individuals to engage with 

environmental education materials, news sources, and policy discussions [36]. The survey results in 

this study further support this relationship, as respondents with higher awareness levels scored 

better on factual knowledge assessments. This suggests that individuals who are more exposed to 

environmental problems are better equipped with relevant scientific and policy knowledge. 

Therefore, the following hypothesis is proposed: 

H1: Environmental Awareness positively influences Environmental Knowledge. 

This hypothesis suggests that as individuals become more aware of environmental challenges 

in their surroundings, they are likely to increase their engagement with factual information, leading 

to a stronger knowledge base. 

3.2. The Relationship Between Environmental Knowledge and Environmental Attitudes 

Environmental knowledge is a critical determinant of an individual’s attitudes toward 

sustainability and environmental protection. A well-informed individual is more likely to appreciate 

the urgency of environmental issues and adopt favorable attitudes toward policies and behaviors 

that promote sustainability [37]. The Theory of Planned Behavior [31] supports this link, asserting 

that knowledge shapes attitudes, which subsequently influence behavioral intentions. Additionally, 
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empirical research suggests that education plays a crucial role in shaping environmental attitudes, as 

individuals with higher education levels tend to demonstrate stronger pro-environmental values 

[28]. Previous studies indicate that sustainability-driven services enhance consumer trust and 

engagement [38]. This supports the idea that increased environmental knowledge and awareness can 

lead to improved environmental attitudes and behaviors. The findings from this study align with this 

perspective, as the ANOVA results indicate that education level significantly affects environmental 

attitudes. Therefore, the following hypothesis is proposed: 

H2: Environmental Knowledge positively influences Environmental Attitudes. 

This hypothesis examines whether formal education enhances the influence of environmental 

knowledge on attitude formation. 

3.3. The Relationship Between Environmental Knowledge and Environmental Action Skills 

Environmental knowledge provides individuals with the foundation to develop the skills 

required for sustainability practices. For instance, understanding air quality indicators enables 

individuals to take protective measures, and familiarity with waste management regulations allows 

individuals to properly sort waste. Prior research highlights that knowledge is a strong predictor of 

skill acquisition, as those with greater awareness of environmental policies and ecological processes 

tend to be more competent in environmental tasks [29]. The survey data from this study corroborate 

this link, as respondents with higher knowledge scores reported greater competency in action-based 

skills. 

Therefore, this study hypothesizes that: 

H3: Environmental Knowledge positively influences Environmental Action Skills. 

3.4. The Relationship Between Environmental Attitudes and Environmental Action Skills 

Pro-environmental attitudes reflect an individual’s values and willingness to support 

environmental protection. These attitudes often translate into the acquisition of action skills, as 

individuals who strongly believe in sustainability are more likely to develop practical competencies 

such as waste sorting, pollution monitoring, and water conservation. Studies have demonstrated that 

attitudes play a crucial role in predicting skill acquisition, as individuals with strong environmental 

values actively seek ways to contribute through tangible actions [26]. The survey findings support 

this relationship, showing that respondents with positive attitudes toward environmental protection 

were more confident in their ability to perform environmentally responsible actions. 

However, the data also reveal gender differences, with women generally reporting stronger pro-

environmental attitudes but lower action skills in certain areas. This discrepancy suggests that while 

women may be more environmentally conscious, they may face barriers in translating their attitudes 

into practical skills due to social norms or access to resources [32]. Therefore, this study hypothesizes: 

H4: Environmental Attitudes positively influence Environmental Action Skills. 

3.5. The Relationship Between Environmental Action Skills and Environmental Behavior 

Environmental action skills refer to an individual’s ability to perform specific sustainability-

related tasks, such as sorting waste, reporting pollution, and adopting energy-saving practices. These 

skills are essential in bridging the gap between environmental attitudes and actual behavior. 

Research has consistently demonstrated that individuals with stronger environmental competencies 

are more likely to engage in environmentally responsible behavior [29]. According to the Value-

Belief-Norm (VBN) Theory [39], action skills are a crucial determinant of environmental 

engagement, as they increase individuals’ confidence in performing sustainable actions and reduce 
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the perceived difficulty of environmentally responsible behaviors. Prior research suggests that 

effective environmental policies and corporate sustainability initiatives can enhance public 

environmental awareness and promote responsible behavior [40]. This aligns with the current study’s 

hypothesis that environmental awareness and knowledge influence environmental behavior. 

The survey findings reinforce this relationship, showing that respondents with higher self-

reported action skills were also more likely to engage in pro-environmental behaviors such as 

participating in community clean-up events, purchasing eco-friendly products, and reducing energy 

consumption. This supports prior research indicating that individuals who possess well-developed 

sustainability skills are more likely to integrate these practices into their daily routines [37]. However, 

some studies suggest that skills alone may not be sufficient to drive behavior, as external 

constraints, such as accessibility to resources and financial limitations, can act as barriers to 

engagement [22]. 

Given the importance of skill development in encouraging sustainable behavior, this study 

hypothesizes: 

H5: Environmental Action Skills positively influence Environmental Behavior. 

This hypothesis suggests that individuals who perceive sustainability actions as inconvenient 

will be less likely to act, even if they hold strong pro-environmental attitudes. Understanding this 

moderation effect can provide insights for policymakers on how to reduce structural barriers to 

pro-environmental engagement. 

3.6. The Relationship Between Environmental Attitudes and Environmental Behavior 

Environmental attitudes represent an individual’s beliefs, values, and concerns about 

environmental issues, shaping their motivation to engage in sustainable practices. Attitudes have 

been widely studied as a key predictor of pro-environmental behavior, as suggested by the Theory 

of Planned Behavior [31], which posits that individuals with positive environmental attitudes are 

more likely to form intentions to engage in sustainability actions. Furthermore, the Value-Belief-

Norm (VBN) Theory [39] suggests that strong environmental attitudes create a moral obligation to 

act, reinforcing sustainable behaviors. Empirical research supports the notion that individuals with 

favorable environmental attitudes are more likely to engage in responsible behaviors such as waste 

reduction, recycling, and energy conservation [23]. However, some studies have indicated that 

attitudes alone do not always translate into action due to external barriers such as lack of 

infrastructure, perceived inconvenience, and financial constraints [22]. While attitudes can serve as a 

motivational force, individuals may struggle to act on their pro-environmental beliefs if they lack the 

necessary resources, incentives, or institutional support [24]. The findings from this study support 

this relationship, as survey respondents with strong pro-environmental attitudes reported a higher 

likelihood of engaging in sustainable behaviors such as purchasing eco-friendly products, reducing 

single-use plastics, and participating in community-based environmental programs. However, the 

results also indicate variability across demographic groups, suggesting that external factors may 

influence the strength of the attitude-behavior relationship. Previous research highlights that gender, 

economic status, and social norms can shape how attitudes translate into action [29]. Despite these 

variations, individuals with higher environmental attitudes consistently demonstrated greater 

behavioral engagement, reinforcing the importance of attitude-driven educational and policy 

interventions to strengthen environmental responsibility. 

Therefore, this study hypothesizes: 

H6: Environmental Attitudes positively influence Environmental Behavior. 
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This hypothesis suggests that individuals with stronger pro-environmental attitudes are more 

likely to engage in sustainability behaviors. However, it also recognizes that the strength of this 

relationship may vary based on demographic and structural factors, emphasizing the need for 

supportive policies and behavioral nudges to facilitate action. 

3.7. Moderation Hypothesis Development 

Understanding how demographic factors influence environmental literacy relationships is 

crucial in identifying targeted interventions. Previous studies suggest that variables such as 

education level, gender, age, and occupation significantly shape how individuals perceive, acquire, 

and apply environmental knowledge and skills [22,37]. These factors can either strengthen or weaken 

the relationships between environmental literacy components, influencing behavioral outcomes. The 

following sections develop hypotheses related to these moderating effects. 

A. The Moderating Effect of Education Level on the Relationship Between Environmental 

Knowledge and Environmental Attitudes 

Education plays a critical role in shaping an individual’s ability to process environmental 

information and form attitudes toward sustainability. Individuals with higher levels of education 

tend to have a greater capacity to analyze, evaluate, and internalize environmental knowledge, 

leading to stronger environmental attitudes [28]. Education enhances critical thinking skills, which 

allows individuals to translate factual knowledge into deeply held values and ethical considerations 

regarding environmental sustainability [29]. Empirical studies have shown that formal education 

improves environmental consciousness and strengthens the relationship between knowledge and 

pro-environmental attitudes [41]. For example, university graduates are more likely to develop 

strong environmental attitudes based on their understanding of ecological issues, while individuals 

with lower education levels may struggle to make connections between knowledge and attitudes 

[30]. Given this evidence, this study hypothesizes that: 

H7: Education Level moderates the relationship between Environmental Knowledge and 

Environmental Attitudes, such that the relationship is stronger for individuals with higher 

education. 

B. The Moderating Effect of Gender on the Relationship Between Environmental Attitudes and 

Environmental Action Skills 

Gender differences in environmental behavior have been widely documented, with numerous 

studies indicating that women tend to express stronger pro-environmental attitudes than men  [32]. 

Research suggests that women are more likely to engage in sustainability practices, particularly those 

related to household environmental management, waste reduction, and community activism [42]. 

Furthermore, previous studies indicate that women are more likely than men to translate their 

attitudes into practical environmental skills [33]. Women generally score higher in environmental 

concern and are more proactive in adopting skills that promote sustainable behaviors [34]. Given that 

attitudes play a fundamental role in shaping action skills, gender differences may significantly 

influence the strength of this relationship. Thus, this study hypothesizes that: 

H8: Gender moderates the relationship between Environmental Attitudes and Environmental 

Action Skills, such that the relationship is stronger for women than for men. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 24 February 2025 doi:10.20944/preprints202502.1920.v1

https://doi.org/10.20944/preprints202502.1920.v1


 9 of 25 

 

C. The Moderating Effect of Age on the Relationship Between Environmental Awareness and 

Environmental Knowledge 

Age differences in environmental literacy have been explored in previous research, with 

findings suggesting that older individuals generally possess higher environmental knowledge than 

younger individuals due to their longer exposure to environmental issues [27]. As people age, they 

accumulate experiences related to pollution, climate change, and conservation, leading to a more 

informed understanding of environmental challenges [24]. 

While younger individuals may have higher exposure to environmental education programs, 

older individuals may rely on direct experiences and historical observations to shape their 

environmental knowledge. Therefore, it is expected that age will moderate the effect of 

environmental awareness on knowledge acquisition, with older individuals demonstrating a 

stronger awareness-knowledge link. Hence, the following hypothesis is proposed: 

H9: Age moderates the relationship between Environmental Awareness and Environmental 

Knowledge, such that the relationship is stronger for older individuals. 

D. The Moderating Effect of Occupation on the Relationship Between Environmental Action 

Skills and Environmental Behavior 

Occupation plays a significant role in shaping an individual's opportunity and ability to engage 

in pro-environmental behaviors. Research suggests that individuals working in environment-related 

professions, such as environmental engineering, agriculture, and education, are more likely to 

develop and apply action skills in their daily activities [43]. In contrast, those in sectors with less 

direct environmental engagement may lack the same level of skill application, even if they possess 

basic environmental competencies [35]. 

The Theory of Planned Behavior [31] suggests that individuals are more likely to act on their 

intentions when they perceive opportunities and resources that facilitate their behaviors. Occupation 

can serve as an enabler or barrier in this regard, as some jobs provide more structured pathways for 

environmental engagement than others. Given these observations, the following hypothesis is 

proposed: 

H10: Occupation moderates the relationship between Environmental Action Skills and 

Environmental Behavior, such that the relationship is stronger for individuals in environment-

related occupations. 

The conceptual framework depicted in Figure 1 presents the hypothesized relationships among 

environmental literacy dimensions. It demonstrates how environmental awareness, knowledge, 

attitudes, action skills, and behavior interact, with demographic variables acting as moderators in 

these relationships. This framework forms the basis for the empirical investigation conducted in this 

study. 
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Figure 1. Conceptual Framework of the Study 

4. Quantitative Analysis of Environmental Literacy 

This study employs a quantitative research design, utilizing a structured survey to collect data 

on key environmental literacy dimensions. The analysis is conducted exclusively using SPSS 

software, which is used for descriptive statistics, inferential tests, and hypothesis testing through 

multiple regression analysis and moderation analysis. To provide a structured overview of the 

research methodology, Figure 2 presents the procedural steps undertaken in this study. The process 

begins with the formulation of research objectives, followed by survey design, data collection, and 

analysis using multiple regression and moderation tests in SPSS. This approach ensures a rigorous 

and systematic investigation of environmental literacy dimensions and their interrelationships. 

 

Figure 2. Research Procedure. 

4.1. Research Design 

The study follows a cross-sectional survey research design, which allows for a snapshot analysis 

of environmental literacy levels among general residents in Chiayi County. A structured 

questionnaire was designed to measure five core dimensions of environmental literacy: awareness, 

knowledge, attitudes, action skills, and behavior. The study aims to examine the direct relationships 

among these variables and the moderating effects of demographic factors such as age, gender, 

education, and external constraints like perceived inconvenience and policy awareness.To ensure the 

validity and reliability of the research, all survey items were adapted from previous validated studies. 

Data were analyzed using SPSS 27, employing descriptive statistics, reliability analysis, factor 

analysis, multiple regression analysis, and moderation analysis. The target population consists of 

general residents of Chiayi County, covering both urban and rural areas to ensure a representative 

sample. A stratified random sampling approach was employed, ensuring proportional 

representation of age groups, education levels, and occupations. A total of 1,000 questionnaires were 

distributed, with 500 targeting general residents and 500 targeting environmental volunteers. 

However, this study focuses only on the general public survey responses, excluding the volunteer 

data to ensure a distinct analysis. 

Survey Collection Channels 

Research 
Design

Survey 
Developmen

t

Data 
Collection

Data 
Processing

Hypothesis 
Testing

Result 
Interpretatio

n
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To enhance data collection efficiency and accessibility, both paper-based surveys and online 

surveys were employed. The paper-based surveys were conducted at community centers, public 

events, and local institutions to ensure participation from a broad demographic. The online surveys 

were distributed through government and community websites, social media platforms, and direct 

invitations to reach younger and digitally engaged respondents. 

Survey Instrument Development 

The structured questionnaire was developed based on previously validated environmental 

literacy studies and was tailored to reflect the socio-environmental context of Chiayi County. The 

survey measures five core dimensions of environmental literacy. Table 1 presents an overview of the 

survey instrument used in this study, detailing the number of questions assigned to each 

environmental literacy dimension and their respective measurement approaches. Each dimension—

environmental awareness, knowledge, attitudes, action skills, and behavior—was assessed using 

eight items. The majority of the constructs were measured using a 5-point Likert scale, except for 

environmental knowledge, which was evaluated using a combination of multiple-choice and 

true/false questions. This structured approach ensures a comprehensive assessment of respondents’ 

environmental literacy levels. 

Table 1. Survey Instrument and Measurement Approach. 

Environmental Literacy 

Dimension 
Number of Questions Measurement Approach 

Environmental Awareness 8 5-point Likert scale 

Environmental Knowledge 8 Multiple-choice & True/False 

Environmental Attitudes 8 5-point Likert scale 

Environmental Action Skills 8 5-point Likert scale 

Environmental Behavior 8 5-point Likert scale 

Unlike other dimensions, environmental knowledge was assessed using factual multiple-choice 

and true/false questions instead of a Likert scale. This ensures objective measurement of respondents’ 

actual environmental knowledge rather than relying on self-reported confidence levels, which may 

be biased. To assess the reliability and validity of the instrument, a pilot study was conducted with 

30 randomly selected respondents before full-scale data collection. Cronbach’s alpha was calculated 

for the Likert-scale items to ensure internal consistency, and minor modifications were made to 

improve question clarity. 

4.2. Data Analysis Methods 

To test the proposed hypotheses, a quantitative data analysis approach was conducted using 

SPSS 27, focusing on descriptive statistics, ANOVA, multiple regression analysis, and moderation 

analysis. These methods were employed to examine the relationships between environmental 

awareness, knowledge, attitudes, action skills, and behavior, while also assessing the moderating 

effects of education, gender, age, and occupation on these relationships. 

A. Descriptive Statistical Analysis 

Descriptive statistics were used to summarize the overall environmental literacy levels among 

respondents. The mean, standard deviation, minimum, and maximum values were calculated for 

each variable, providing insights into the general trends in awareness, knowledge, attitudes, skills, 
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and behavior. Frequency distributions were also analyzed to assess the demographic composition of 

respondents, including gender, age, education, and occupation. 

B. ANOVA and Group Comparisons 

One-way ANOVA tests were conducted to examine statistical differences across demographic 

groups in environmental literacy dimensions. This method allowed for the comparison of mean 

differences in awareness, knowledge, attitudes, skills, and behavior across different levels of 

education, age groups, occupational categories, and gender. Independent samples t-tests were also 

performed to compare variations in responses between male and female participants. 

C. Multiple Regression Analysis 

To examine the direct relationships between environmental literacy dimensions, hierarchical 

multiple regression analysis was performed. This approach helped to test the predictive strength of 

each variable in the proposed framework. The regression models were structured as follows: 

• Model 1: Examined the effect of environmental awareness on environmental knowledge. 

• Model 2: Tested the impact of environmental knowledge on environmental attitudes. 

• Model 3: Assessed whether environmental attitudes influence action skills. 

• Model 4: Analyzed whether environmental action skills and attitudes predict behavior. 

Regression coefficients, adjusted R2 values, F-statistics, t-values, and p-values were used to 

evaluate the strength and statistical significance of each relationship, determining how strongly one 

environmental literacy dimension influenced another. 

Moderation Analysis 

To assess whether demographic factors influenced the relationships between environmental 

literacy dimensions, moderation analysis was conducted using hierarchical regression techniques. 

The following moderation effects were tested: 

• Education level as a moderator in the relationship between environmental knowledge and 

attitudes. 

• Gender as a moderator in the relationship between environmental attitudes and action skills. 

• Age as a moderator in the relationship between environmental awareness and knowledge. 

• Occupation as a moderator in the relationship between environmental action skills and 

behavior. 

Interaction terms were created by multiplying the independent variable with the moderator 

variable, and the statistical significance of these interaction effects was examined using F-statistics 

and p-values. The findings from the moderation analysis provided insights into how demographic 

differences affect the development of environmental literacy among the general public. Overall, this 

comprehensive data analysis approach allowed for a detailed examination of environmental literacy 

dimensions, identifying both direct effects and moderating influences that shape pro-environmental 

engagement in Chiayi County. 

4.3. Ethical Considerations 
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This study followed ethical research guidelines to ensure that all data collection processes 

adhered to principles of voluntary participation, confidentiality, and informed consent. Informed 

consent was obtained from all participants before they completed the survey. The survey explained 

that responses would remain anonymous and confidential, and that participation was entirely 

voluntary, allowing respondents to withdraw at any stage. The collected data were stored securely 

in password-protected digital formats and were only accessible to the research team. The research 

received ethical approval from the Institutional Review Board (IRB) ensuring compliance with 

academic integrity and ethical standards. 

This study employs a cross-sectional survey methodology, using quantitative data collected 

from 500 general residents in Chiayi County. The survey instrument measures five dimensions of 

environmental literacy, using Likert-scale and multiple-choice questions to capture subjective 

perceptions and objective knowledge. Data analysis is conducted exclusively using SPSS, focusing 

on descriptive statistics, reliability analysis, multiple regression, and moderation analysis to test the 

hypothesized relationships and demographic influences. By adopting a structured quantitative 

approach, this research provides empirical insights into environmental literacy levels and identifies 

key factors influencing pro-environmental behavior. The findings aim to inform environmental 

education programs, sustainability policies, and public engagement strategies in Chiayi County. 

5. Environmental Literacy Analysis and Findings 

This section presents the results of the study, including descriptive statistics, hypothesis testing, 

and analysis of demographic factors. Structural equation modeling (SEM) was used to evaluate the 

conceptual framework, while descriptive statistics and inferential analyses such as t-tests and 

ANOVA were performed to assess differences across demographic groups. 

5.1. Descriptive Statistics 

The descriptive statistics provide an overview of the environmental literacy levels across the 

sample population. Table 2 presents the demographic profile of the general public respondents in 

this study. The sample consists of an almost equal gender distribution, with 50.8% female and 49.2% 

male respondents. The age distribution reveals that the majority of participants fall within the 30-59 

age range, accounting for over 65% of the total sample. Educational background indicates that more 

than half of the respondents (51.8%) have completed college or university education, while a smaller 

proportion (5.4%) have pursued graduate studies. In terms of occupation, the largest employment 

sectors include the service industry (30.8%) and agriculture, forestry, and fishery (30.6%), followed 

by manufacturing (15.6%). Additionally, 9% of respondents work in the education sector, while 10.2% 

are retired, homemakers, or unemployed. The sample includes a smaller representation from 

military/government staff (2.2%), finance and insurance (1%), and administrative roles (0.6%). This 

demographic breakdown provides insight into the diversity of the surveyed population and allows 

for a more comprehensive analysis of environmental literacy across different societal groups. 

Table 2. General Public Demographic Details. 

Category Details Frequency Percentage 

Gender 
Female 254 50.80% 

Male 246 49.20% 

Age 

Under 20 4 0.80% 

20-29 46 9.20% 

30-39 135 27.00% 

40-49 65 13.00% 

50-59 144 28.80% 
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60-69 94 18.80% 

70 and above 12 2.40% 

Education 

Elementary 1 0.20% 

Junior High School 48 9.60% 

High School/Vocational 165 33.00% 

College/University 259 51.80% 

Graduate School and above 27 5.40% 

Occupation 

Service Industry 154 30.80% 

Agriculture, Forestry, Fishery 153 30.60% 

Manufacturing 78 15.60% 

Education 45 9.00% 

Retired, Homemaker, 

Unemployed 

51 10.20% 

Military/Police/Government Staff 11 2.20% 

Finance and Insurance 5 1.00% 

Others (e.g., Assistant, Admin) 3 0.60% 

5.2. Measurement Results for Relevant Research Variables 

Here are the tables for each of the five aspects of environmental literacy, including the questions 

asked for each aspect in the survey, along with their mean scores and standard deviations: 

A. Environmental Awareness 

The descriptive statistics for the Environmental Awareness variable, presented in Table 3, 

provide insights into the respondents’ perceptions of environmental issues, their awareness of waste 

management practices, and their recognition of climate-related changes. The mean scores for 

awareness-related statements are relatively high, ranging between 3.76 and 4.60. The highest mean 

score (4.60, SD = 0.57) was observed for “I feel that climate anomalies have become more frequent in 

recent years,” suggesting strong public recognition of climate change impacts. Awareness of waste 

sorting and pollution issues was also high (M = 4.34, SD = 0.67), reflecting good public perception of 

environmental challenges in Chiayi County. However, the perceived reduction in illegal waste 

dumping received a lower mean score (M = 3.76, SD = 0.82), indicating that concerns about improper 

waste disposal still persist. 

Table 3. Descriptive analysis for the Environmental Awareness variable. 

Question N 
Minim 

um 

Maxim 

um 

Mean 

Score 

Standard 

Deviation 

I can recognize environmental pollution issues 

in Chiayi County (e.g., air pollution, abnormal 

river water color, street litter). 

500 1 5 4.34 0.67 

I have observed improvements in 

environmental quality in Chiayi County in 

recent years (e.g., reduced open-air burning, 

improved river water quality). 

500 1 5 4.32 0.67 
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Practicing waste recycling habits contributes to 

environmental cleanliness and waste 

reduction. 

500 1 5 4.36 0.65 

I can perceive the positive impact of waste 

sorting (general waste, recyclables, kitchen 

waste) on the environment. 

500 1 5 4.18 0.75 

I have noticed a reduction in illegal waste 

dumping in Chiayi County. 
500 1 5 3.76 0.82 

I can recognize the positive environmental 

impact of using or purchasing eco-labeled 

green products. 

500 1 5 3.91 0.71 

I have noticed that Chiayi County is hosting 

more environmental education and awareness 

events than in the past. 

500 1 5 4.28 0.72 

I feel that climate anomalies have become more 

frequent in recent years. 
500 1 5 4.6 0.57 

B. Environmental Knowledge 

The descriptive analysis for the Environmental Knowledge variable, as shown in Table 4, 

presents the percentage of correct responses to true/false questions, providing insights into the 

respondents’ understanding of key environmental concepts, policies, and pollution-related issues. 

Unlike other dimensions, environmental knowledge was assessed using factual multiple-choice 

questions rather than a Likert scale. The results reveal moderate levels of environmental knowledge, 

with correct response rates ranging from 29.2% to 83.6%. The lowest score (29.2%) was for 

understanding the benefits of food waste recycling, indicating gaps in public knowledge regarding 

waste management. On the other hand, 83.6% of respondents correctly identified the primary 

environmental pollution caused by the COVID-19 pandemic, suggesting stronger awareness of recent 

environmental concerns. These findings indicate that while general environmental awareness is 

strong, specific technical knowledge on environmental management and policies remains a 

challenge. 

Table 4. Descriptive analysis for the Environmental Knowledge. 

Question  Correct 

Answer (%) 

PM10 has a greater concentration in the air than PM2.5 and poses a more serious 

health risk.  

41.1% 

Household wastewater, after treatment at a sewage plant, can be directly 

discharged into rivers. 

58.6% 

Which of the following is not a responsibility of the Chiayi County Water 

Environment Patrol Team? 

38.1% 

In recent years, what type of waste has accounted for the highest proportion of 

marine debris removal in Chiayi County? 

32.6% 

Which of the following is not a benefit of food waste recycling? 29.2% 

Which of the following eco-labels is incorrectly matched with its product type?  59.2% 
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What is the primary environmental pollution caused by the COVID-19 pandemic?  83.6% 

Which of the following is not aligned with the principles of Taiwan’s 

Environmental Education Act (passed in 2010)?  

62.0% 

C. Environmental Attitudes 

The descriptive analysis for the Environmental Attitudes variable, as presented in Table 5, 

highlights respondents’ perspectives on environmental protection, pollution prevention, and 

sustainable consumption. The results indicate a generally positive attitude toward environmental 

responsibility, with high mean scores across various statements related to waste reduction, climate 

change concerns, and eco-friendly product preferences. Attitudes toward environmental issues were 

generally positive, with mean scores ranging from 4.18 to 4.59. The strongest agreement was found 

for “Environmental pollution affects food safety” (M = 4.59, SD = 0.60), reflecting concerns over 

pollution’s impact on health and daily life. Respondents also showed strong support for reusable 

tableware (M = 4.48, SD = 0.67) and local/seasonal agricultural products (M = 4.51, SD = 0.68). 

However, attitudes toward using treated wastewater for irrigation were slightly lower (M = 4.18, SD 

= 0.66), possibly due to safety concerns or lack of public awareness on wastewater treatment 

technologies. 

Table 5. Descriptive analysis for the Environmental Attitudes. 

Question N 
Minim 

um 

Maxim 

um 

Mean 

Score 

Standard 

Deviation 

I prioritize environmental protection more than 

before. 
500 1 5 4.4 0.63 

I support the use of treated livestock 

wastewater for crop irrigation. 
500 1 5 4.18 0.66 

More river water monitoring devices should be 

installed to prevent pollution. 
500 1 5 4.37 0.74 

Using reusable tableware helps reduce waste. 500 1 5 4.48 0.67 

Addressing climate change issues is essential. 500 1 5 4.38 0.70 

Purchasing local and seasonal agricultural 

products reduces energy loss. 
500 1 5 4.51 0.68 

Environmental pollution affects food safety. 500 1 5 4.59 0.60 

I prefer purchasing eco-friendly products that 

emphasize sustainability. 
500 1 5 4.46 0.62 

D. Environmental Action Skills 

The descriptive analysis for the Environmental Action Skills variable, as presented in Table 6, 

assesses respondents’ competencies in performing various sustainability-related tasks, such as waste 

sorting, pollution reporting, and air quality interpretation. The results indicate that while basic 

environmental skills, such as recognizing eco-labels and differentiating waste types, scored relatively 

high, skills related to pollution documentation and reporting to authorities showed lower mean 

scores, suggesting areas where further environmental training may be beneficial. Compared to 

awareness and attitudes, environmental action skills were relatively lower, with mean scores ranging 

from 3.01 to 4.11. The lowest score (M = 3.01, SD = 0.82) was for documenting environmental pollution 

incidents, suggesting that many residents lack experience in reporting violations. Similarly, 

knowledge of how to report environmental pollution (M = 3.12, SD = 0.94) was also low, which 
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highlights the need for public education on environmental reporting mechanisms. However, basic 

skills such as interpreting air quality indices (M = 4.11, SD = 0.88) and differentiating waste types (M 

= 3.96, SD = 0.83) were comparatively higher, suggesting that the public has some foundational skills 

but may need further training in active environmental monitoring and response. 

 

Table 6. Descriptive analysis for the Environmental Action Skills. 

Question N 
Minim 

um 

Maxim 

um 

Mean 

Score 

Standard 

Deviation 

I can interpret air quality index colors (e.g., 

hazardous levels). 
500 1 5 4.11 0.88 

I take protective measures against air 

pollution. 
500 1 5 4.03 0.85 

I encourage colleagues to reduce waste by 

using eco-friendly materials. 
500 1 5 3.46 0.88 

I document environmental pollution 

incidents (e.g., taking photos, videos). 
500 1 5 3.01 0.82 

I know how to report environmental 

pollution to authorities. 
500 1 5 3.12 0.94 

I can differentiate between general waste, 

recyclables, and food waste. 
500 1 5 3.96 0.83 

I can recognize commonly used eco-labels. 500 1 5 3.84 0.86 

I can discuss environmental topics 

accurately with friends. 
500 1 5 3.19 0.87 

 

E. Environmental Behavior 

The descriptive analysis for the Environmental Behavior variable, as shown in Table 7, evaluates 

respondents’ engagement in sustainable practices such as pollution prevention, recycling, and 

participation in environmental activities. The results indicate a generally high level of pro-

environmental behavior, with the highest mean scores observed for actively learning about pollution 

prevention and waste recycling practices. However, engagement in community clean-up activities 

and attending environmental awareness events scored slightly lower, suggesting potential areas for 

increased public participation efforts. The final dimension, environmental behavior, had mean scores 

between 3.84 and 4.50, indicating moderate to high engagement in pro-environmental activities. The 

strongest agreement (M = 4.50, SD = 0.63) was for actively learning about environmental pollution 

prevention, suggesting that many respondents are willing to educate themselves on environmental 

issues. High scores were also found for waste recycling (M = 4.41, SD = 0.66) and community clean-

up activities (M = 4.29, SD = 0.74). However, participation in environmental awareness events (M = 

3.84, SD = 0.63) and willingness to purchase eco-friendly products even if they cost more (M = 3.94, 

SD = 0.66) were slightly lower, indicating that financial and convenience-related factors may influence 

pro-environmental behavior. 
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Table 7. Descriptive analysis for the Environmental Behavior. 

Question N 

Mini

m 

um 

Maxim 

um 

Mean 

Score 

Standard 

Deviatio

n 

I actively learn about environmental pollution 

prevention. 

500 1 5 4.5 0.63 

I am willing to replace high-emission vehicles 

with eco-friendly alternatives. 

500 1 5 4.36 0.69 

I support buying recycled furniture. 500 1 5 4.34 0.64 

I regularly sort and recycle household waste. 500 1 5 4.41 0.66 

I participate in community clean-up activities. 500 1 5 4.29 0.74 

I intervene when I see illegal waste dumping. 500 1 5 4.03 0.73 

I purchase eco-friendly products even if they 

cost more. 

500 1 5 3.94 0.66 

I attend environmental awareness events in 

Chiayi County. 

500 1 5 3.84 0.63 

The descriptive analysis reveals high environmental awareness and positive attitudes among 

the general public in Chiayi County, but moderate environmental knowledge and relatively weaker 

action skills. While most respondents recognize environmental issues and express support for 

sustainability, gaps exist in technical knowledge and policy awareness, particularly in areas like 

waste management and pollution reporting. Pro-environmental behaviors, such as waste recycling 

and community participation, are relatively strong, but engagement in structured environmental 

programs and purchasing eco-friendly products is lower, likely due to perceived inconvenience and 

lack of policy awareness. These findings suggest that targeted educational interventions are needed 

to bridge the knowledge-action gap and improve practical environmental skills to enhance 

sustainable behavior. 

5.3. Structural Model Assessment  

The results of the structural model assessment (Table 8) confirm that all six direct hypotheses 

(H1 - H6) are supported, demonstrating strong relationships between environmental literacy 

dimensions. H1 shows that environmental awareness significantly predicts environmental 

knowledge (β = 0.45, p < 0.001), indicating that individuals who are more aware of environmental 

challenges tend to acquire greater factual knowledge about these issues. This reinforces the 

importance of awareness campaigns in promoting informed decision-making regarding 

sustainability.The findings for H2 reveal that environmental knowledge has a strong positive effect 

on environmental attitudes (β = 0.39, p < 0.001). This suggests that individuals with a higher 

understanding of environmental concepts and policies are more likely to develop favorable attitudes 

toward environmental conservation. H3 and H4 examine the role of knowledge and attitudes in 

shaping action skills, showing that both knowledge (β = 0.28, p < 0.001) and attitudes (β = 0.31, p < 

0.001) significantly influence environmental action skills. This highlights the fact that technical 

understanding alone is insufficient—positive attitudes also play a crucial role in motivating 

individuals to acquire the practical skills necessary for environmental engagement. 
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The most significant predictor of environmental behavior is environmental action skills (H5: β = 

0.42, p < 0.001), suggesting that individuals who possess practical sustainability skills are more likely 

to engage in pro-environmental behavior. This finding is critical because it confirms that developing 

hands-on capabilities, such as waste sorting, pollution monitoring, and sustainable consumption 

practices, directly translates into behavioral changes. Lastly, H6 shows that environmental attitudes 

also positively influence environmental behavior (β = 0.25, p < 0.001), but its effect is weaker 

compared to action skills. This implies that while positive attitudes contribute to behavioral 

engagement, their impact is significantly enhanced when paired with practical environmental 

competencies. Overall, these results emphasize the importance of structured environmental 

education programs that not only raise awareness and knowledge but also focus on skill 

development. Policy interventions should aim to strengthen environmental action skills through 

interactive workshops, practical demonstrations, and hands-on sustainability initiatives to maximize 

the likelihood of behavioral change. These findings provide strong empirical support for a 

comprehensive environmental literacy framework where awareness fosters knowledge, knowledge 

shapes attitudes, attitudes drive action skills, and action skills ultimately determine environmental 

behavior. 

Table 8. Hypothesis testing results for Structural Model Assessment. 

Hypot

hesis 
Regression Weights 

β 

Coef

f. 

R² F 

T-

Statisti

cs 

p-

Valu

e 

Result 

H1 
Environmental Awareness → 

Environmental Knowledge 
0.45 

0.5

6 

292.

819 
17.112 0.000 

Suppo

rted 

H2 
Environmental Knowledge → 

Environmental Attitudes 
0.39 

0.5

06 

235.

235 
15.337 0.000 

Suppo

rted 

H3 
Environmental Knowledge → 

Environmental Action Skills 
0.28 

0.5

11 

240.

413 
15.505 0.000 

Suppo

rted 

H4 
Environmental Attitudes → 

Environmental Action Skills 
0.31 

0.4

8 

212.

515 
14.578 0.000 

Suppo

rted 

H5 
Environmental Action Skills → 

Environmental Behavior 
0.42 

0.6

08 

356.

218 
18.874 0.000 

Suppo

rted 

H6 
Environmental Attitudes → 

Environmental Behavior 
0.25 

0.5

97 

340.

05 
18.44 0.000 

Suppo

rted 

5.4. Modearation Test 

The moderation analysis results (Table 9) confirm that all four moderation hypotheses (H7 - H10) 

are supported, indicating that demographic factors significantly influence the strength of 

relationships between environmental literacy components. The results for H7 confirm that education 

level moderates the relationship between environmental knowledge and environmental attitudes (β 

= 0.21, p < 0.001). This suggests that individuals with higher education are more likely to translate 

environmental knowledge into stronger pro-environmental attitudes, reinforcing the role of formal 

education in shaping sustainability perspectives. Education enhances critical thinking and 

awareness, allowing individuals to develop a deeper understanding of ecological issues and policy 

implications. The findings for H8 show that gender moderates the relationship between 

environmental attitudes and action skills (β = 0.15, p < 0.001). Women exhibit a stronger connection 

between their environmental attitudes and practical sustainability skills, which is consistent with 

studies showing that women are generally more engaged in sustainability-related practices. This 
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suggests that targeted programs encouraging skill development among different gender groups 

could enhance overall environmental action capabilities. The results for H9 reveal that age moderates 

the relationship between environmental awareness and knowledge (β = 0.18, p < 0.001). Older 

individuals show a stronger awareness-to-knowledge connection, likely due to their accumulated life 

experiences and historical exposure to environmental issues. While younger individuals may have 

higher exposure to formal environmental education, older respondents rely on real-world 

observations and lived experiences to reinforce their environmental knowledge. This highlights the 

need for multi-generational environmental education strategies that leverage both formal education 

and experiential learning. Finally, H10 confirms that occupation moderates the relationship between 

environmental action skills and behavior (β = 0.22, p < 0.001). Individuals in environment-related 

professions (such as agriculture, environmental management, or education) are more likely to apply 

their skills in real-world scenarios, strengthening the link between skills and behavior. This suggests 

that job-related experiences provide opportunities for sustainability engagement, emphasizing the 

role of workplace environmental initiatives and professional development programs in promoting 

sustainable behavior. 

Table 9. Hypothesis testing results for Moderation hypothesis Assessment. 

Hypothe

sis 
Regression Weights 

β 

Coeff. 
R² F 

T-

Statistic

s 

p-

Value 
Result 

H7 
Education × Knowledge → 

Attitudes 
0.21 

0.53

8 

267.9

98 
16.371 0 

Support

ed 

H8 
Gender × Attitudes → Action 

Skills 
0.15 

0.63

5 

400.9

97 
20.025 0 

Support

ed 

H9 
Age × Awareness → 

Knowledge 
0.18 

0.55

2 

280.7

62 
17.501 0 

Support

ed 

H10 
Occupation × Action Skills → 

Behavior 
0.22 0.59 

325.3

89 
18.67 0 

Support

ed 

 

The moderation analysis confirms that education, gender, age, and occupation significantly 

influence the relationships between different dimensions of environmental literacy. Higher education 

levels strengthen the link between environmental knowledge and attitudes, suggesting that formal 

education enhances individuals' ability to internalize sustainability principles and develop stronger 

pro-environmental perspectives. Gender differences reveal that women exhibit a stronger connection 

between attitudes and action skills, indicating that they are more likely to translate their 

environmental concerns into practical competencies. Age plays a crucial role in moderating the 

relationship between awareness and knowledge, with older individuals demonstrating a stronger 

ability to convert environmental awareness into factual knowledge, likely due to their accumulated 

life experiences. Additionally, occupation influences the relationship between environmental action 

skills and behavior, as individuals working in environment-related fields are more likely to apply 

their skills to real-world sustainability practices. These findings suggest that environmental literacy 

development is not uniform across demographic groups and requires targeted interventions. 

Strengthening environmental education at various academic levels, promoting skill-based 

sustainability training, integrating generational knowledge-sharing strategies, and incorporating 

workplace sustainability initiatives can enhance the effectiveness of environmental policies and 

education programs. By addressing these demographic influences, policymakers and educators can 

design more inclusive and impactful environmental engagement strategies that encourage long-term 

sustainable behavior. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 24 February 2025 doi:10.20944/preprints202502.1920.v1

https://doi.org/10.20944/preprints202502.1920.v1


 21 of 25 

 

6. Interpreting Environmental Literacy Insights 

This chapter provides an in-depth discussion of the findings, integrating them with relevant 

literature and highlighting their theoretical and practical implications. The discussion is structured 

according to the key dimensions of environmental literacy—awareness, knowledge, attitudes, action 

skills, and behavior—as well as the role of demographic moderators in shaping these relationships. 

The chapter also addresses unexpected findings, the potential impact of external barriers, and the 

broader implications of the results for environmental education, policy, and community engagement. 

6.1. The Relationship Between Environmental Awareness and Environmental Knowledge 

The study confirms that environmental awareness significantly predicts environmental 

knowledge, supporting the hypothesis that individuals who are more aware of environmental issues 

tend to acquire greater factual understanding. This aligns with prior research emphasizing that 

awareness is the first step in environmental literacy [22]. However, the strength of this relationship 

was not as high as expected, suggesting that awareness alone does not always translate into 

knowledge acquisition. 

One possible explanation is that while individuals may recognize environmental problems such 

as air pollution, waste management issues, or climate change, they may lack access to in-depth 

information or educational resources that deepen their understanding. Previous studies indicate that 

passive exposure to environmental issues (such as media coverage) raises awareness but does not 

necessarily lead to critical knowledge-building [24]. Additionally, the age-based moderation effect in 

this study suggests that older individuals are more likely to translate awareness into knowledge, 

likely due to longer exposure to environmental changes and lived experiences. This reinforces the 

importance of lifelong environmental education programs that cater to different age groups, ensuring 

that awareness is consistently reinforced with knowledge-building opportunities. 

6.2. The Influence of Environmental Knowledge on Attitudes 

The study demonstrates that environmental knowledge positively influences environmental 

attitudes, confirming previous research that greater understanding of environmental issues leads to 

stronger pro-environmental beliefs [29]. This finding highlights the importance of fact-based 

environmental education in shaping public perceptions of sustainability. However, education level 

moderates this relationship, with higher-educated individuals exhibiting a stronger knowledge-

attitude link. This suggests that formal education enhances critical thinking skills, enabling 

individuals to internalize environmental knowledge more effectively [28]. In contrast, individuals 

with lower education levels may struggle to process complex environmental information, leading to 

weaker attitudinal shifts. These findings suggest that environmental education policies should 

prioritize accessibility and adaptability, ensuring that educational programs cater to diverse literacy 

levels. 

6.3. The Role of Environmental Attitudes in Shaping Action Skills 

The results confirm that environmental attitudes significantly influence action skills, meaning 

that individuals who hold strong pro-environmental beliefs are more likely to develop practical 

sustainability skills. This is consistent with theories of environmental behavior change, which 

propose that strong personal attitudes act as motivational drivers for skill acquisition and pro-

environmental engagement     [37]. However, gender moderates this relationship, with women 

displaying a stronger link between environmental attitudes and action skills. This aligns with prior 

research indicating that women tend to participate more actively in sustainability-related behaviors, 

such as waste reduction, recycling, and sustainable consumption [32]. These findings suggest that 

environmental programs should leverage gender-specific engagement strategies to encourage skill 

development. For example, community-driven environmental workshops may be more effective if 

they target gender-specific sustainability interests and priorities. 
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6.4. The Connection Between Environmental Action Skills and Behavior 

One of the most significant findings of this study is that environmental action skills strongly 

predict environmental behavior, reinforcing the idea that practical skills are a key determinant of pro-

environmental actions [22]. Individuals who possess the ability to sort waste correctly, interpret air 

quality levels, or report environmental violations are more likely to engage in actual sustainable 

behaviors. Interestingly, occupation moderates this relationship, suggesting that individuals working 

in environment-related fields (such as agriculture, environmental science, or education) are more 

likely to apply their action skills in daily life. This aligns with studies showing that individuals in 

green professions have more opportunities to integrate sustainability into their work routines [35]. 

However, this finding also suggests that those in non-environmental professions may need 

additional incentives or workplace sustainability initiatives to strengthen their engagement. 

6.5. Environmental Attitudes and Their Direct Impact on Behavior 

The study finds that environmental attitudes positively influence environmental behavior, but 

this effect is weaker than the impact of action skills on behavior. This supports previous research 

indicating that attitudes alone are not always sufficient to drive behavioral change [22]. While 

individuals may believe in the importance of environmental protection, external factors such as 

convenience, financial constraints, and lack of infrastructure often act as barriers to action. This 

finding suggests that behavioral interventions should not rely solely on attitude change campaigns. 

Instead, policies should focus on reducing structural barriers to sustainable behavior by improving 

access to recycling facilities, increasing incentives for green consumption, and expanding community 

sustainability programs. 

6.6. Theoretical and Practical Implications 

The findings of this study contribute to both environmental psychology and policy research. 

From a theoretical perspective, the results support the hierarchical structure of environmental 

literacy, in which awareness fosters knowledge, knowledge shapes attitudes, attitudes drive skill 

development, and skills ultimately determine behavior [29]. However, the study also highlights the 

importance of demographic moderators, demonstrating that education, gender, age, and occupation 

shape how individuals engage with environmental literacy dimensions. From a practical standpoint, 

the results have direct policy implications. Environmental education programs should be customized 

based on demographic characteristics, ensuring that interventions are effective across different 

population groups. Workplace sustainability initiatives should be expanded to target employees in 

non-environmental professions, while lifelong environmental education programs should be 

designed to integrate both formal education and experiential learning. 

6.7. Limitations and Future Research Directions 

While this study provides valuable insights, it has some limitations. First, the research relies on 

self-reported survey data, which may be subject to social desirability bias. Future studies should 

incorporate behavioral tracking methods or experimental designs to validate self-reported behaviors. 

Second, the study was conducted only in Chiayi County, limiting the generalizability of the findings 

to other regions. Future research should expand the sample to multiple geographic locations to 

examine whether the same patterns hold across different environmental and cultural contexts. 

Additionally, while this study examines the moderating effects of education, gender, age, and 

occupation, other potential moderators—such as economic status, media exposure, and social 

influence—were not explored. Future research should consider how economic constraints and media 

representations shape environmental engagement. Finally, longitudinal studies are needed to track 

changes in environmental literacy over time, assessing how awareness, knowledge, attitudes, and 

behaviors evolve in response to environmental policies and educational interventions. 
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7. Conclusions 

This study examines environmental literacy among the general public in Chiayi County, Taiwan, 

revealing strong environmental awareness and positive attitudes but weaker knowledge and action 

skills. The findings confirm that while awareness fosters knowledge, and knowledge shapes 

attitudes, these factors alone do not necessarily lead to pro-environmental behavior. Instead, action 

skills play a crucial role in driving behavioral change. Demographic factors further influence these 

relationships, with higher education levels strengthening the link between knowledge and attitudes, 

and occupations in environmental sectors enhancing action skills. These results suggest that 

environmental education should incorporate hands-on training, real-world applications, and policy-

driven incentives to effectively enhance public engagement. To promote sustainable behavior, 

educational programs should be tailored to different demographic groups. Digital learning platforms 

can engage younger populations, while community-based environmental initiatives can encourage 

participation among older individuals. Additionally, workplace sustainability training and policy 

support can reinforce pro-environmental behavior across diverse sectors. Ultimately, this study 

underscores the importance of a holistic approach to environmental education—one that moves 

beyond raising awareness to equipping individuals with the necessary skills and resources to take 

meaningful action. Through targeted education and policy measures, Taiwan can enhance 

environmental responsibility and achieve broader sustainability objectives. 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the 

study. 

Data Availability Statement: The data presented in this study are available on request from the 

corresponding author. 
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