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Environmental literacy is essential for secondary school students to 

understand environmental issues and engage in pro-environmental 

behavior. Students need to develop relevant environmental knowledge, 

environmental attitudes, action competence, and behavioral practices to 

respond to current and future environmental challenges. However, there 

is a gap between students’ environmental awareness and their actual 

environmental behavior. Previous research has shown that 

environmental knowledge and positive attitudes do not always lead to 

meaningful and sustained pro-environmental action. Hence, this 

research aims to explore environmental literacy and pro-environmental 

behavior among secondary school students. This research reviewed 

previous studies identified from Web of Science, Scopus, ERIC, and 

Google Scholar. The following keywords were used to search articles 

from academic journals: environmental literacy, environmental 

knowledge, environmental attitudes, action competence, environmental 

behavior, pro-environmental behavior, secondary school students, and 

environmental education. This study used a narrative review to explore 

environmental literacy and pro-environmental behavior among 

secondary school students. The review included 55 academic articles. 

Based on the thematic analysis, the findings were grouped into 

To cite this document:  

 

Yu, S., Ismail, M. I. R. M., & 

Zakaria, A. R. (2026). 

Environmental Literacy and Pro-

Environmental Behavior among 

Secondary School Students: A 

Narrative Review of 

Environmental Knowledge, 

Environmental Attitudes, Action 

competence, and Pro-

environmental Behavioral 

 

 

INTERNATIONAL JOURNAL OF 

MODERN EDUCATION 

(IJMOE) 
www.gaexcellence.com/ijmoe 

 

 

https://orcid.org/0000-0003-1136-662
http://www.gaexcellence.com/ijmoe


   
   Volume: 8 Issue: 31 (September 2026) PP. 1858-1880 

1859 
 

Practices. International Journal 

of Modern Education, 8(31), 

1858-1880. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

environmental knowledge, environmental attitudes, action competence, 

and pro-environmental behavioral practices and showed that 

environmental knowledge provides a cognitive foundation, while 

positive attitudes alone do not necessarily translate into action. Action 

competence helps bridge this gap, whereas behavioral practices are 

associated with individual, social, and contextual conditions. Action-

oriented approaches, including outdoor education, citizen science, and 

service learning, may further support the translation of environmental 

knowledge into pro-environmental behavior. This research 

recommends that schools integrate environmental knowledge with 

practical experience and meaningful participation through action-

oriented environmental projects, outdoor activities, community 

engagement, citizen science, and school sustainability initiatives, 

thereby preparing environmentally literate students to translate 

environmental knowledge and attitudes into responsible environmental 

action. 
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Introduction 

 

Environmental degradation, climate change, biodiversity loss, and resource depletion have 

become pressing global concerns that require corresponding educational responses. Schools 

are increasingly recognized as important settings for cultivating environmentally responsible 

citizens by providing students with opportunities to develop environmental knowledge, 

attitudes, competencies, and pro-environmental practices (Huoponen, 2024). Among different 

educational stages, secondary education is particularly important because adolescence 

represents a formative period in which various individual and contextual factors shape students’ 

engagement in pro-environmental behavior (Denault et al., 2024). Recent research has further 

demonstrated that environmental and species-related knowledge is associated with secondary 

school students’ environmental attitudes (Härtel et al., 2023), while environmental attitudes, 

self-efficacy, knowledge, and other psychosocial factors may contribute to adolescents’ pro-

environmental intentions and behaviors (Denault et al., 2024; Qin et al., 2024). Therefore, 

strengthening environmental knowledge, practical environmental skills, and positive 

environmental attitudes that support environmentally responsible behavior remains an 

important objective of environmental education at the secondary school level. 
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Environmental literacy is necessary for secondary school students to understand environmental 

issues and respond to environmental challenges. The existing literature provides information 

on environmental literacy among students in different educational contexts (Guerrero & 

Sjöström, 2025; Hermawan et al., 2022; Huang et al., 2022; Rahma et al., 2026).  However, 

previous studies have often examined individual dimensions of environmental literacy, 

particularly environmental knowledge and attitudes, rather than explaining how multiple 

dimensions work together and relate to students’ actual pro-environmental behavior. In 

particular, there remains insufficient explanation of why relatively high levels of environmental 

knowledge or positive environmental attitudes do not necessarily translate into consistent 

environmental action among secondary school students. Further, more studies are needed to 

provide information on environmental knowledge, environmental attitudes, action competence, 

and behavioral practices, and to identify how these dimensions are connected among secondary 

school students (Huoponen, 2024, 2025; Kabylbek et al., 2025). Clarifying these connections 

is important for understanding how environmental literacy can be translated into meaningful 

and sustained pro-environmental practices. According to Xiong et al. (2025), environmental 

literacy in secondary education involves multiple dimensions and should not be limited to 

environmental knowledge alone. These dimensions include environmental knowledge, 

attitudes, skills, participation, and environmentally responsible behavior. These dimensions 

may develop differently according to educational context, school experience, and 

environmental topic. Secondary school students possess different levels of environmental 

knowledge that are essential for understanding environmental problems and making 

environmental decisions. This knowledge includes ecological knowledge, biodiversity 

knowledge, climate-change knowledge, and knowledge related to waste, water, and energy 

issues (M. Aydin et al., 2023; Härtel et al., 2023). 

 

Further, the existing research highlights that environmental education needs to assist students 

in developing environmental literacy and pro-environmental behavior (Van De Wetering et al., 

2022). Environmental literacy is essential for understanding environmental problems and 

participating in environmentally responsible practices. Further, environmental education needs 

to fill the perceived gap between environmental awareness and environmental action; that is, 

students need to be equipped with relevant knowledge, attitudes, competence, and 

opportunities to act. The gap remains evident, as positive environmental attitudes do not always 

lead to consistent pro-environmental behavior among adolescents (Huoponen, 2024). Existing 

research has not sufficiently integrated environmental knowledge, attitudes, action competence, 

and behavioral practices to explain this gap, particularly in the context of secondary education. 

If this gap persists, students may have environmental awareness but remain less involved in 

meaningful environmental action. Further, Olsson et al. (2022) stated that education for 

sustainable development needs to support students’ action competence and provide 

opportunities to participate in sustainability-related issues. Enhancing environmental 

knowledge is not enough; students need to be introduced to and involved in environmental 

problems through practical experience, decision-making, and participation. This will assist 

them in developing confidence, willingness, and competence to respond to environmental 

challenges. Hence, it is essential to identify the current characteristics of environmental literacy 

among secondary school students based on environmental knowledge, environmental attitudes, 

action competence, and pro-environmental behavioral practices. Since environmental behavior 

is influenced by individual, social, contextual, and educational factors, it is necessary to 

identify the factors and educational approaches that can strengthen environmental literacy and 

pro-environmental behavior among secondary school students. 
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Therefore, there is a need to review the existing literature systematically through a narrative 

approach to provide an integrated understanding of environmental literacy and pro-

environmental behavior among secondary school students. Specifically, this review focuses on 

four key dimensions of environmental literacy: environmental knowledge, environmental 

attitudes, action competence, and pro-environmental behavioral practices. This review reveals 

evidence on their interconnections, with particular attention to the gap between environmental 

knowledge and attitudes and students’ actual pro-environmental behavior.  Further, the review 

considers the individual, social, contextual, and educational factors that influence these 

dimensions and the educational approaches that support their development. This narrative 

review aims to examine the key dimensions of environmental literacy among secondary school 

students, including environmental knowledge, attitudes, action competence, and behavioural 

practices, identify individual, social, contextual, and educational factors associated with pro-

environmental behaviour, examine the knowledge and behaviour gap, and synthesize 

educational approaches that may support the translation of environmental knowledge and 

attitudes into meaningful environmental action. 
 

Methodology 

 

This study applied the narrative review to explore environmental literacy and pro-

environmental behavior among secondary school students. According to Ferrari (2015) and 

Sony et al. (2020), a narrative review is a comprehensive, critical, and focused analysis of 

current knowledge on a particular topic. Also, compared to systematic reviews, narrative 

reviews do not follow strictly standardized guidelines. This study applied a narrative review, 

because it was difficult to pool the data statistically due to the different research designs, 

measurements, educational contexts, and analysis techniques applied in the studies (Crea-

Arsenio et al., 2022). Narrative reviews can provide an integrated understanding of a specific 

topic and identify areas for future research (Mgaiwa, 2021). Based on this methodology, the 

narrative review aimed to identify the common themes related to environmental literacy and 

pro-environmental behavior among secondary school students and suggest new research areas 

for future work. Thematic analysis was used to explore and generate the results of the narrative 

review. 

 

Procedures 

 

This study used databases including Web of Science, Scopus, ERIC, and Google Scholar to 

search for relevant literature. The keywords used in this study were environmental literacy, 

environmental knowledge, environmental attitudes, action competence, environmental 

behavior, pro-environmental behavior, secondary school students, high school students, middle 

school students, and environmental education. The keywords and their corresponding 

categories used in the literature search are summarized in Table 1. Before the analysis, articles 

were accessed and reviewed for relevance and inclusion as data sources. The inclusion process 

involved four standards to select articles: (1) articles from refereed journals; (2) articles 

focusing on secondary school, high school, or middle school students; (3) studies examining 

environmental literacy, environmental knowledge, environmental attitudes, action competence, 

pro-environmental behavior, or relevant environmental education approaches; and (4) articles 

published in English between 2015 and 2026. Publications unavailable in full text were 

excluded from the analysis; papers that did not provide relevant research on environmental 

literacy or pro-environmental behavior were also eliminated by the researcher to align with the 

specific research goals of the study. Studies focusing exclusively on university students, 
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primary school students, teachers, or adult populations without relevant secondary school 

student data were excluded from the analysis. The scope of analysis was limited to 

environmental knowledge, environmental attitudes, action competence, behavioral practices, 

their influencing factors, and educational approaches among secondary school students. Based 

on the analysis, the researcher developed themes accordingly. The database searches initially 

identified a broad pool of potentially relevant records. After duplicate records were removed, 

titles and abstracts were screened according to the predefined eligibility criteria. Studies that 

did not focus on the target population or did not address environmental literacy, its key 

dimensions, pro-environmental behavior, or relevant educational approaches were excluded. 

The remaining potentially eligible articles underwent full-text assessment, after which 55 

academic articles meeting the inclusion criteria were retained for the narrative synthesis. 

 

Table 1: Key Search Terms 

 

Database Search terms 

Web of 

Science 

("secondary school*" OR "high school*" OR adolescent*) AND 

("environmental knowledge" OR "environmental skill*" OR "environmental 

attitude*" OR "environmental literacy" OR "pro-environmental behavior" OR 

"environmental behavior") AND ("environmental education" OR 

"sustainability education") 

Scopus 

("secondary school*" OR "high school*" OR adolescent*) AND 

("environmental knowledge" OR "environmental skill*" OR "environmental 

attitude*" OR "environmental literacy" OR "pro-environmental behavior" OR 

"environmental behavior") AND ("environmental education" OR 

"sustainability education") 

ERIC 

("Secondary School Students" OR "High School Students" OR Adolescents) 

AND ("Environmental Education" OR Sustainability) AND (Knowledge OR 

Skills OR Attitudes OR Behavior) 

Google 

Scholar 

"secondary school students" ("environmental knowledge" OR "environmental 

attitudes" OR "environmental skills" OR "pro-environmental behavior") 

 

Research Questions 

 

Following the structure of the reference narrative review, this study addresses the following 

research questions: 

 

• RQ1. What are the current characteristics of environmental literacy among secondary 

school students in terms of environmental knowledge, environmental attitudes, action 

competence, and pro-environmental behavioral practices? 

• RQ2. What individual, social, contextual, and educational factors influence 

environmental literacy and pro-environmental behavior among secondary school 

students, and what educational approaches have been found to strengthen these 

outcomes? 

 

Findings 

 

The main themes derived from the narrative analysis were clustered into three interrelated 

topics: (i) characteristics of environmental literacy among secondary school students; (ii) action 
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competence and pro-environmental behavioral practices; (iii) determinants of environmental 

literacy and educational approaches that strengthen environmental action. The 55 reviewed 

articles were classified using the database-based codes established during the literature search 

(W = Web of Science, S = Scopus, E = ERIC, and G = Google Scholar). The coding system 

was used to compare findings across studies and to identify recurring patterns in environmental 

knowledge, environmental attitudes, cognitive and action-oriented competence, and actual or 

intended pro-environmental behavior, and revealing research gaps and implications for future 

environmental education. 

 

The researcher classified each article with a particular code for easy access. Table 2 shows 

selected articles from relevant databases with codes defined by the researcher. The articles have 

been categorized based on the particular database. 

 

Table 2: Article With Relevant Codes 

 

Database Code Reference 

1 WoS W1: Mónus (2022); W2: Olsson et al. (2022); W3: Torsdottir et al. 

(2024); W4: Härtel et al. (2023); W5: Liao & Li (2019); W6: Sieg & 

Dreesmann (2021); W7: Neurohr et al. (2024); W8: Bezeljak et al. 

(2023); W9: Arı & Yılmaz (2017); W10: Chao (2024); W11: Masson 

et al. (2025); W12: List et al. (2020); W13: Xiong et al. (2025); W14: 

Radzi et al. (2022); W15: Chen & Liu (2020); W16: Sass et al. (2020). 

2 Scopus S1: Kellberg et al. (2023); S2: Nurwidodo et al. (2020); S3: Wardani 

et al. (2018); S4: Prasetiyo et al. (2020); S5: Khairani et al. (2020); S6: 

Ganatsa et al. (2021); S7: E. Aydin et al. (2022); S8: Abd Wahab & 

Mapa (2021); S9: Wandera et al. (2022); S10: Abd Hamid et al. 

(2021); S11: Razak et al. (2019); S12: Akçay & Şengül (2023); S13: 

Susanti & Nupus (2022); S14: Mahayuddin et al. (2024); S15: Cahyani 

et al. (2025); S16: Mustafaoğlu & Alkan (2025); S17: Brumann et al. 

(2022). 

3 ERIC E1: Gibson et al. (2024); E2: van Harskamp et al. (2024); E3: López-

Fernández et al. (2024); E4: Harris et al. (2023); E5: Schneller et al. 

(2022); E6: Frensley et al. (2022); E7: Verhelst et al. (2022); E8: 

Gladwin et al. (2022); E9: Bayati (2023); E10:Mongar (2023); E11: 

Araújo et al. (2023); E12: Aruta (2023). 

4 Google 

Scholar 

G1: Eze (2020); G2: Dela Peña et al. (2019); G3: El Batri et al. (2019); 

G4: Amahmid et al. (2019); G5: Marcum-Dietrich et al. (2021); G6: 

Duggan et al. (2021); G7: Leckey et al. (2021); G8: Troy Frensley et 

al. (2020); G9: Covitt et al. (2021); G10: Yalçınkaya & Çetin (2018). 

 

Characteristics of Environmental Literacy among Secondary School Students 

 

Environmental literacy was generally treated as a multidimensional construct. Across the 

reviewed studies, the most frequently measured components were ecological or environmental 

knowledge, environmental attitudes or affect, cognitive skills, action competence, and pro-

environmental behavior. Studies using environmental-literacy frameworks such as middle 

school environmental literacy survey explicitly combined ecological knowledge, 

environmental affect, cognitive skills, and behavior (S2), while other studies assessed 

knowledge, attitudes, and cognitive skills separately (S3, S4). This pattern indicates that the 
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literature increasingly conceptualizes environmentally literate students as those to understand 

environmental issues, interpret them, evaluate possible responses, and translate dispositions 

into action. 

 

Environmental knowledge was the most consistently examined dimension. The reviewed 

studies addressed general ecological knowledge, climate-change knowledge, biodiversity and 

species knowledge, waste-management knowledge, water-use knowledge, and energy-related 

science literacy (W4, W5, W12, W14, S5, S7, S10, S14, E12, G3, G4). However, students’ 

knowledge levels were not uniformly high. Some descriptive studies reported moderate 

environmental knowledge and weaknesses in issue analysis or applied reasoning (S3, S4), 

whereas context-specific studies showed stronger knowledge in familiar domains such as 

biodiversity or 3R (that is Reduce, Reuse, and Recycle) waste management (S5, S14). W4 

further showed that species knowledge contributed to environmental system knowledge and 

environmental attitudes, suggesting that specific ecological knowledge can function as a 

foundation for broader environmental understanding. 

 

Environmental attitudes and affect were generally more positive than students demonstrated 

action-oriented competence. Positive attitudes were reported in studies concerning biodiversity, 

marine litter, climate change, conservation, and general environmental protection (W4, S5, E9, 

E11, G10). However, positive attitudes did not always correspond to equally strong cognitive 

skills or behavioral performance. S4, for example, reported comparatively weak attitudes and 

issue-analysis skills in a high-school sample, while S2 showed that environmental-literacy 

dimensions varied by school type and grade. These findings suggest that environmental literacy 

should not be interpreted from attitude scores alone. 

 

Differences by demographic and educational context were also recurrent. Gender differences 

were reported in several studies, often with female students demonstrating stronger 

environmental literacy, knowledge, or attitudes (S5, S12). Grade level was associated with 

some dimensions, particularly cognitive skills (S2), whereas school type, study stream, and 

school environmental policy also produced differences (W1, S2, S11). As shown in Table 3, 

these patterns suggest that environmental literacy is shaped not only by individual learning but 

also by the institutional and curricular environments in which students encounter sustainability 

issues. 

 

Table 3: Characteristics Of Environmental Literacy Among Secondary School Students 

 

Dimension Article codes Narrative synthesis 

Environmental 

knowledge 

W4, W5, W12, 

W14, S2, S3, S4, 

S5, S7, S10, S11, 

S12, S13, S14, 

S15, E9, E12, G3, 

G4, G9 

Knowledge ranges from general ecological 

concepts to biodiversity, climate, waste, water, 

energy, and local environmental systems. Levels 

are often moderate and topic-dependent; applied 

knowledge is weaker than factual awareness in 

several studies. 

Environmental 

attitudes 

W1, W4, W6, W8, 

S2, S3, S4, S5, S6, 

S10, S11, S12, 

S15, S16, E9, E11, 

G1, G2, G10 

Students commonly express concern and positive 

environmental attitudes, but affective support 

does not consistently predict or translate into 

action. 
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Dimension Article codes Narrative synthesis 

Environmental 

cognitive skills 

W15, W16, S2, S3, 

S4, S17, E2, E7, 

G5, G9 

Issue identification, analysis, evaluation of 

alternatives, systems thinking, and decision-

making are less frequently measured and often 

less developed than knowledge or attitudes. 

Environmental 

action 

competence 

W2, W3, W15, 

W16, E2, E7, E10, 

G6 

Action competence includes knowledge, 

willingness, self-efficacy, strategic thinking, and 

experience in taking action. School opportunities 

to influence real issues are important but remain 

limited. 

Pro-

environmental 

behavioral 

practices 

W1, W5, W6, W9, 

W10, W7, S1, S2, 

S6, S9, S10, S14, 

S15, S16, E1, E5, 

E12, G1, G2, G3, 

G4 

Behavior includes recycling, waste separation, 

energy conservation, biodiversity protection, 

water conservation, outdoor stewardship, civic 

participation, and self-reported general ecological 

behavior. Intentions are measured more often than 

objectively observed behavior. 

 

Action Competence and Pro-Environmental Behavioral Practices 

 

The reviewed studies show that the transition from environmental awareness to pro-

environmental behavior is not automatic. Knowledge can support action, but the relationship 

is often mediated or conditioned by attitudes, perceived efficacy, social norms, identity, interest, 

and opportunities to act. W5 found environmental knowledge to be an important predictor of 

students’ solid-waste separation intention, but subjective norms could constrain participation 

despite positive attitudes. E12 similarly showed that science literacy supported household 

energy-conservation behavior through climate-change knowledge efficacy. These studies 

demonstrate that knowledge becomes behaviourally meaningful when students believe that 

their knowledge can be used effectively. 

 

Action competence emerged as a particularly important bridge between learning and behavior. 

W15 and W16 conceptualized action competence as more than compliance with prescribed 

environmentally friendly acts; it involves knowledge, willingness, confidence, strategic 

understanding, and the capacity to make informed choices. W3 showed that students had 

relatively few school experiences of influencing society, yet such experiences were positively 

related to self-perceived action competence. E7 further indicated that school-level 

organizational conditions, including sustainable leadership, pluralistic communication, 

adaptability, and democratic decision-making, were associated with student knowledge and 

willingness. The reviewed literature therefore suggests that environmental education becomes 

more action-oriented when students are allowed to deliberate, participate, and experience 

influence. 

 

Behavioral practices were highly context specific. Recycling and waste separation were 

prominent in W5, S14, and S16; energy conservation appeared in S1 and E12; biodiversity-

related behavior and conservation were examined in W4, W6, W11, and E4; and water-related 

knowledge and practices were addressed in G4 and E11. W7 linked students’ interest in nature 

and nature activities with self-reported general ecological behavior, while W8 showed that time 

outdoors and positive emotions toward nature supported connectedness with nature, a factor 

closely associated with Pro-environmental behavior (PEB). In this sense, the evidence points 
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to behavioral specificity: students may show strong behavior in one domain while remaining 

less engaged in another. 

 

A recurring concern is the distinction between behavioral intention and sustained behavior. W6 

reported an increase in pro-environmental behavioral intentions immediately after a hands-on 

bumblebee intervention, but the gain was not maintained at follow-up. S1 found increased 

willingness to act following an identity-oriented energy-transition exhibition, while E5 

reported short-term improvements in pro-environmental behavior and civic engagement 

through urban ecojustice service learning. Together, as shown in Table 4, these findings 

indicate that interventions can activate willingness and short-term action, but sustained 

behavioral change requires continued opportunities, reinforcement, and supportive contexts. 

 

Table 4 : Action Competence And Pro-Environmental Behavioral Practices 

 

Cluster Outcomes Article codes 

Foundational 

literacy 

Environmental knowledge; biodiversity and 

species knowledge; climate and energy 

knowledge; waste and water knowledge 

W4, W5, W12, W14, 

S3, S4, S5, S7, S10, 

S14, E12, G3, G4 

Affective 

orientation 

Environmental concern; positive attitudes; 

environmental affect; interest in nature; 

connectedness with nature; environmental 

identity 

W1, W4, W6, W7, 

W8, S5, S6, E9, S1, 

G10 

Action-oriented 

competence 

Issue identification; issue analysis; planning; 

willingness; self-efficacy; systems and strategic 

thinking; participation 

W3, W15, W16, S2, 

S3, S4, E2, E7, E10, 

G5, G6 

Private-sphere 

PEB 

Recycling; waste separation; reusing; household 

energy conservation; water conservation; 

consumption choices 

W5, S14, S16, E3, 

E12, G4 

Public PEB Citizen science; service learning; environmental 

citizenship; civic engagement; community 

action; influencing society 

W3, W11, E1, E2, E3, 

E4, E5, E7, E8, E11, 

G6, G7 

 

Determinants and Educational Approaches Supporting Environmental Literacy and PEB 

 

The second research question focused on factors and educational approaches that influence 

environmental literacy and pro-environmental behavior. As shown in Table 5, the outcomes 

reflect the combined effects of knowledge, attitudes, psychological factors, social influences, 

school organization, socioeconomic background, and learning experiences. W1 identified 

school environmental-education policy and socioeconomic background as relevant to students’ 

attitudes and PEB. W5 emphasized the role of subjective norms, while W7 and W8 highlighted 

nature connectedness, time spent outdoors, and interest in nature. E9 showed that scientific 

knowledge, human-nature perceptions, and personal motivations were important for attitudes 

toward ecological issues. These findings support a multilevel understanding of environmental 

behavior. 

 

School-based environmental education was generally beneficial, although program effects 

varied across literacy dimensions. S2 reported that participation in the Adiwiyata Eco-School 

context was associated with differences in ecological knowledge, behavior, affect, and 

cognitive skills, with grade-level differences particularly evident for cognitive skills. G3 
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demonstrated that a targeted science-syllabus intervention could promote environmental 

knowledge and behavior, while E10 reported that environmental science in Bhutanese 

secondary schools supported optimism, stewardship, agency, and more positive environmental 

behavior, even though anthropocentric perspectives remained. 

 

Experiential, inquiry-based, place-based, and citizen-science approaches were prominent 

among more recent studies. W6 used direct interaction with living bumblebees to connect 

biodiversity knowledge, interest, attitudes, and behavioral intentions. E4 showed that repeated 

outdoor interaction with a local organism strengthened ecological place meaning and 

attachment among urban adolescents. E11 found that participation in a coastal citizen-science 

project produced positive changes across multiple dimensions of students’ environmental 

attitudes. G5 used data-rich watershed learning and technology to support interest in watershed 

action, while S17 developed a close-to-science inquiry-based climate-change learning 

environment. These studies suggest that environmental literacy is strengthened when abstract 

environmental issues are made local, observable, investigable, and personally meaningful. 

 

Action-oriented and participatory pedagogies also appear critical for developing competence 

beyond knowledge acquisition. W3 and E7 emphasize school experiences that allow students 

to influence decisions or participate democratically. E5 demonstrates the potential of service 

learning and ecojustice education to connect environmental issues with civic engagement and 

social justice. S1 indicates that socio-scientific museum experiences can increase students’ 

willingness to act by providing opportunities for environmental identity work. At a broader 

level, systematic review in W13 of secondary-school environmental-literacy pedagogy 

reported a shift toward collaborative, critical, and active learning, while also identifying 

continued weakness in the development of environmentally responsible behavior. W14 

similarly emphasized climate-change education that combines awareness with global 

competence and action. 

 

Table 5: Determinants Of Environmental Literacy And Educational Approaches That 

Strengthen Environmental Action 

 

Factor and approach Main elements Article codes 

Knowledge-related 

factors 

Environmental knowledge, species knowledge, 

science literacy, climate knowledge efficacy, 

recycling information 

W4, W5, S5, 

S7, S14, S15, 

S16, E9, E12 

Psychological factors Attitudes, environmental concern, interest, 

enjoyment, identity, motivation, agency, self-

efficacy 

W6, W7, W8, 

S1, E9, E10, 

E12 

Social factors Gender, grade, study stream, socioeconomic 

background, subjective norms, peer and family 

influences 

W1, W5, S2, 

S5, S12 

Organizational factors Environmental-education policy, eco-school 

status, sustainable leadership, pluralistic 

communication, democratic decision-making, 

school resources 

W1, S2, E7 

Experiential and 

nature-based learning 

Outdoor learning, living-organism encounters, 

local place experiences, watershed work, nature 

activities 

W6, W7, W8, 

E4, G5 
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Factor and approach Main elements Article codes 

Socio-scientific 

learning 

Inquiry-based climate learning, issue 

investigation, data analysis, identity-oriented 

exhibitions, problem-oriented learning 

S1, S17, G5, 

G9 

Citizen science 

participation 

Coastal monitoring, biodiversity citizen science, 

service learning, community action, 

environmental citizenship 

W11, E2, E3, 

E4, E5, E11, 

G6, G7 

Curriculum targeted 

Environmental 

Education 

Environmental science courses, Environmental 

Education kits, climate-change education, 

science-syllabus interventions, waste and water 

education 

W14, S10, S11, 

E10, G3, G4 

 

Overall, the 55-study narrative synthesis indicates that secondary school students’ 

environmental literacy is best understood as a progression from knowledge and affect toward 

competence, agency, and situated behavior. Environmental knowledge and positive attitudes 

provide an important foundation, but they are insufficient when students lack efficacy, social 

support, authentic participation, or opportunities to practice environmental action. The 

strongest direction emerging from the reviewed literature is therefore the integration of 

knowledge-rich environmental education with inquiry, experiential learning, nature contact, 

democratic participation, citizen science, and action-oriented pedagogy. This integrated 

approach is particularly important if environmental education is expected to produce not only 

environmentally aware students, but environmentally competent young citizens capable of 

sustained private and collective action. 

 

Discussion 

 

The present narrative review examined environmental literacy and pro-environmental behavior 

among secondary school students through four interconnected dimensions: environmental 

knowledge, environmental attitudes, action competence, and behavioral practices. The findings 

indicate that environmental literacy among secondary school students should acquire 

environmental knowledge and understanding, develop affective orientations toward 

environmental issues, build the competence and confidence required to respond to these issues, 

and ultimately translate these capacities into individual or collective environmental action. 

Environmental knowledge provides an important cognitive foundation for environmental 

literacy. The reviewed studies examined knowledge relating to ecosystems, biodiversity, 

species, climate change, waste management, water conservation, energy use, and other 

environmental issues (W4, W5, W12, W14, S5, S7, S10, S14, E12, G3, G4). However, the 

findings show considerable variation in students’ environmental knowledge. Wardani et al. 

(2018) and Prasetiyo et al. (2020), for example, found that students did not demonstrate equally 

strong performance across environmental-literacy dimensions, particularly when 

environmental problems required analysis rather than factual recall (S3, S4). In contrast, studies 

focusing on familiar environmental issues, such as biodiversity and waste management, 

reported stronger student knowledge in particular domains (S5, S14). These findings suggest 

that environmental knowledge is often context-specific and may be influenced by students’ 

direct experience with particular environmental issues. 

 

The relationship between specific ecological knowledge and broader environmental literacy is 

also noteworthy. Härtel et al. (2023) showed that species knowledge was associated with 

environmental system knowledge and attitudes toward the environment (W4). This suggests 
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that knowledge about concrete organisms or ecosystems may provide an accessible pathway 

through which students develop a broader understanding of ecological relationships. Similarly, 

environmental knowledge related to climate change, energy, and resource use may strengthen 

students’ ability to interpret environmental problems when the content is connected with 

observable and meaningful situations. Environmental education should therefore provide both 

conceptual knowledge and opportunities to apply this knowledge to real environmental 

contexts. 

 

Environmental attitudes represent another prominent dimension of environmental literacy. The 

reviewed studies generally indicate that secondary school students express concern about 

environmental degradation and relatively positive attitudes toward environmental protection, 

biodiversity conservation, climate issues, and sustainable resource use (W4, S5, E9, E11, G10). 

However, positive environmental attitudes were not consistently accompanied by equally 

strong environmental skills or behaviors. This pattern was particularly evident in studies in 

which students expressed concern for environmental issues but demonstrated weaker issue-

analysis competence, inconsistent behavioral practices, or limited participation in 

environmental action (S2, S4). 

 

This discrepancy supports the widely observed gaps in environmental education. Possessing 

knowledge about an environmental problem does not necessarily result in behavioral change, 

and expressing a favorable environmental attitude does not automatically lead students to adopt 

environmentally responsible practices. Liao & Li (2019), for example, found that 

environmental knowledge contributed to students’ intention to separate solid waste, but social 

influences such as subjective norms also played an important role (W5). Similarly,  Aruta (2023) 

demonstrated that science literacy was related to energy-conservation behavior through 

climate-change knowledge efficacy (E12). These findings indicate that students may need more 

than environmental information. They also need confidence that their actions are effective, 

supportive social environments, and realistic opportunities to act. 

 

This observation helps explain why action competence is particularly important in 

environmental and sustainability education. Action competence differs from simply 

performing prescribed environmentally friendly behaviors. Chen & Liu (2020) and Sass et al. 

(2020)conceptualized action competence as involving environmental understanding, 

willingness to act, confidence, decision-making ability, strategic thinking, and the capacity to 

participate meaningfully in environmental change (W15, W16). In this perspective, students 

should not merely be instructed to recycle, conserve energy, or reduce waste. They should 

understand why environmental action is necessary, evaluate alternative responses, decide how 

they wish to participate, and reflect on the potential consequences of their actions. 

 

The importance of real opportunities for participation is supported by several reviewed studies. 

Torsdottir et al. (2024) found that students’ experiences of influencing societal issues were 

positively associated with their perceived action competence, although such experiences were 

relatively uncommon in school settings (W3). Verhelst et al. (2022) also showed that 

sustainable leadership, pluralistic communication, organizational adaptability, and democratic 

decision-making within schools were associated with important dimensions of student action 

competence (E7). Together, these findings indicate that environmental education should move 

beyond classroom knowledge transmission toward school cultures in which students are able 

to discuss environmental controversies, participate in decision-making, design environmental 

initiatives, and experience the consequences of collective action. 
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The reviewed literature further demonstrates that pro-environmental behavior is not a single, 

uniform construct. Environmental behaviors varied according to environmental domain and 

educational context. Recycling and waste separation were frequently examined behaviors (W5, 

S14, S16), whereas other studies addressed energy conservation (S1, E12), biodiversity 

protection (W4, W6, W11), water conservation (G4), nature-related activities (W7, W8), 

environmental citizenship (E2), citizen science (E11), and civic or community participation 

(E5). Therefore, students who demonstrate environmentally responsible behavior in one 

domain may not necessarily behave similarly in another. 

 

The distinction between private-sphere and public or collective pro-environmental behavior is 

especially important. Much previous environmental-literacy research emphasizes private 

actions such as recycling, saving energy, reducing waste, or conserving water. These behaviors 

are important but provide only one aspect of environmentally responsible citizenship. More 

recent studies have increasingly considered citizen science, service learning, environmental 

citizenship, community participation, and students’ attempts to influence environmental 

decision-making (W3, W11, E1, E2, E3, E4, E5, E7, E11). This represents an important 

development because contemporary environmental problems such as climate change and 

biodiversity loss cannot be addressed through household behavior alone. Environmental 

education should therefore support both personal responsibility and students’ capacity to 

participate in collective environmental change. 

 

Another important finding concerns the role of nature experience and emotional connection 

with the natural world. Bezeljak et al. (2023) found that time outdoors and positive emotions 

toward nature were associated with students’ connectedness with nature (W8), while Neurohr 

et al. (2024) linked interest in nature and participation in nature-related activities with self-

reported pro-environmental behavior (W7). These findings suggest that environmental literacy 

is not exclusively cognitive. Direct contact with ecosystems, species, and local environments 

may strengthen environmental interest, emotional attachment, and personal relevance, which 

can subsequently support environmentally responsible behavior. 

 

This interpretation is consistent with studies involving experiential and place-based 

environmental education. Sieg & Dreesmann (2021), for example, used direct encounters with 

living bumblebees to connect biodiversity knowledge, interest, environmental attitudes, and 

behavioral intentions (W6). Harris et al. (2023) showed that repeated outdoor interactions with 

a local organism contributed to urban adolescents’ ecological sense of place (E4). Similarly, 

Marcum-Dietrich et al. (2021) used watershed-related data and technology to connect 

environmental learning with local environmental action (G5). These approaches reduce the 

distance between abstract environmental knowledge, and the places students experience in 

everyday life. 

 

However, experiential education does not guarantee sustained behavioral change. Sieg & 

Dreesmann (2021) reported improvements in pro-environmental behavioral intentions 

following an educational intervention, but the effect was not sustained at follow-up (W6). 

Similarly, Kellberg et al. (2023) identified increased willingness to act following an identity-

oriented socio-scientific intervention concerning the energy transition (S1). These findings 

suggest that short-term educational interventions may successfully generate interest or 

intention but may be insufficient to produce durable changes in behavior. Therefore, repeated 

engagement may be necessary. Students require continued opportunities to practise 

environmental behaviors, participate in meaningful environmental projects, reflect on their 
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experiences, and observe the consequences of their actions. Environmental behavior is likely 

to be more sustainable when environmental action becomes embedded within students’ 

everyday school experiences. 

 

School structures and institutional contexts also influence students’ environmental literacy. 

Mónus (2022) demonstrated that school environmental-education policy and students’ 

socioeconomic backgrounds were related to environmental attitudes and pro-environmental 

behavior (W1). Nurwidodo et al. (2020) found differences across environmental-literacy 

dimensions in the context of an Eco-School programme (S2), while Verhelst et al. (2022) 

emphasized the importance of organizational characteristics of schools (E7). These studies 

suggest that environmental literacy is not simply an individual student outcome. It is partly 

produced by school culture, curriculum, leadership, environmental policies, opportunities for 

participation, and the social context surrounding environmental action. 

 

Demographic differences were also identified, although these relationships were not 

completely consistent across studies. Gender differences appeared in several studies, with 

female students frequently reporting stronger environmental attitudes, literacy, or knowledge 

(S1, S5, S12). Grade, study stream, and school type were also associated with differences in 

environmental-literacy dimensions (S1, S2, W1). However, demographic characteristics 

should not be interpreted as deterministic explanations of environmental behavior. Instead, they 

may indicate differences in educational experience, social expectations, environmental 

exposure, or opportunities to participate in environmental activities. 

 

The findings further indicate that environmental education is becoming increasingly diverse in 

pedagogical approach. Traditional curriculum-based environmental education continues to 

contribute to students’ knowledge and awareness, but recent research emphasizes experiential 

learning, inquiry-based learning, socio-scientific issues, citizen science, service learning, 

outdoor education, place-based education, and democratic participation. Brumann et al. (2022), 

for example, developed inquiry-based climate-change education for upper-secondary students 

(S17), while Araújo et al. (2023) demonstrated the educational potential of a coastal citizen-

science project (E11). Schneller et al. (2022) connected environmental learning with service 

learning and ecojustice (E5), and López-Fernández et al. (2024) used responsible consumption 

experiences to engage students with sustainability issues (E3). 

 

These approaches share several characteristics. They make environmental problems authentic 

rather than hypothetical, provide opportunities for investigation and decision-making, 

encourage students to interact with other people or communities, and allow students to 

experience themselves as participants rather than passive recipients of environmental 

knowledge. Specifically, experiential learning enables students to apply environmental 

concepts through problem solving and reflection, while outdoor education connects abstract 

knowledge with first-hand experiences of natural environments. Citizen science engages 

students in authentic environmental inquiry and data collection, and service learning connects 

environmental learning with community needs through practical projects. Therefore, one of the 

major patterns emerging from this narrative review is that environmental education appears 

most promising when environmental knowledge is integrated with experience, reflection, 

participation, and action, thereby helping students develop practical skills and action 

competence and bridge the gap between knowing and doing. 
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Conclusion 

 

This study explored environmental literacy and pro-environmental behavior among secondary 

school students through a narrative review of 55 studies retrieved from Web of Science, Scopus, 

ERIC, and Google Scholar. Based on the narrative analysis, environmental literacy was 

examined through four interconnected components: environmental knowledge, environmental 

attitudes, action competence, and pro-environmental behavioral practices. The review also 

explored the individual, social, contextual, and educational factors associated with these 

outcomes and identified educational approaches that may strengthen students’ environmental 

literacy and environmental action. 

 

The reviewed literature indicates that environmental knowledge and environmental attitudes 

are the most extensively investigated components of environmental literacy. Secondary school 

students generally demonstrate awareness of environmental problems and relatively positive 

environmental attitudes. Nevertheless, levels of environmental knowledge vary across 

ecological topics and educational contexts, and favorable attitudes do not necessarily translate 

into environmentally responsible behavior. Consequently, environmental literacy should not 

be evaluated solely according to what students know or how positively they report feeling about 

environmental protection. 

 

Action competence emerged as an important link between environmental learning and 

environmental behavior. Students need opportunities to develop not only environmental 

understanding but also willingness, self-efficacy, decision-making ability, strategic thinking, 

and experience in taking environmental action. The findings therefore suggest that 

environmental education should progress from knowledge-focused instruction toward 

approaches that enable students to investigate environmental problems, evaluate possible 

solutions, participate in decision-making, and experience meaningful environmental action. 

 

Pro-environmental behavioral practices identified across the reviewed literature include 

recycling and waste separation, energy and water conservation, biodiversity protection, 

responsible consumption, nature-related activities, citizen science, civic engagement, and 

community environmental action. However, much existing research concentrates on self-

reported individual behavior or behavioral intention. Collective environmental behavior and 

sustained action are less frequently investigated. Future environmental education research 

should therefore pay greater attention to long-term behavioral change, collective action, 

environmental citizenship, and students’ participation in addressing real environmental 

problems. 

 

The review further demonstrates that students’ environmental literacy is influenced by multiple 

factors, including environmental knowledge, attitudes, interest, identity, self-efficacy, 

subjective norms, nature connectedness, demographic background, school environmental 

policies, school organizational characteristics, and educational experiences. No single factor 

can sufficiently explain environmental behavior. Environmental literacy and PEB should 

therefore be understood through a multidimensional and contextual perspective. 

 

Educational approaches such as inquiry-based learning, outdoor and nature-based education, 

place-based learning, citizen science, service learning, socio-scientific learning, Eco-School 

initiatives, and targeted environmental education interventions show considerable potential for 

strengthening environmental literacy. Their common advantage is that they connect 
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environmental concepts with authentic problems, direct experience, social participation, and 

opportunities for action. Schools should therefore integrate environmental education across 

curriculum, co-curricular activities, institutional practices, and student participation rather than 

treating sustainability as an isolated subject or occasional educational activity. 

 

This review may benefit environmental educators, school leaders, curriculum developers, 

researchers, and policymakers by clarifying the major dimensions of environmental literacy 

and identifying the conditions that support pro-environmental behavior among secondary 

school students. Future research should employ more longitudinal and intervention-based 

designs, use stronger measures of actual environmental behavior, examine action competence 

more explicitly, and investigate environmental literacy across diverse cultural and 

socioeconomic contexts. 

 

In conclusion, the development of environmentally literate secondary school students requires 

more than the transmission of environmental knowledge. Effective environmental education 

should help students understand environmental problems, develop positive environmental 

values, build the competence and confidence to respond, and participate in meaningful 

individual and collective environmental action. By connecting knowledge, attitudes, action 

competence, and behavioral practices, schools may better prepare young people to respond 

actively and responsibly to contemporary environmental challenges. 
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