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 Purpose of the study: This study examines the implementation of 

Environmental Learning in fostering environmental awareness and behavioral 

transformation among elementary school students across different developing-

country contexts. The study addresses the limited comparative research on 

environmental learning practices and behavioral outcomes in diverse socio-

cultural and educational settings. 

Methodology: A qualitative multi-site case study design was employed in 

three public elementary schools located in Lusaka (Zambia), Bandar Seri 

Begawan (Brunei Darussalam), and Calabar (Nigeria). Participants consisted 

of 90 students aged 9–11 years and six teachers selected through purposive 

sampling. Data were collected through classroom observations, semi-structured 

interviews, and document analysis. Trustworthiness was ensured through 

triangulation, member checking, expert validation (CVI = 0.91), and intercoder 

reliability procedures (Cohen’s Kappa = 0.86). Data were analyzed using 

thematic analysis and cross-case comparison. 

Main Findings: The findings indicate that Environmental Learning effectively 

promotes environmental awareness, environmental responsibility, and 

sustainable behavioral practices. Students demonstrated positive behavioral 

changes, including proper waste disposal, environmental cleanliness, resource 

conservation, and active participation in environmental activities. Cross-

country analysis revealed contextual differences in implementation. In Zambia, 

environmental learning emphasized community participation and local 

environmental challenges; in Brunei Darussalam, implementation was 

supported by stronger institutional policies and sustainability-oriented school 

programs; while in Nigeria, community engagement played a central role 

despite infrastructure limitations.  

Novelty/Originality of this study: his study contributes to environmental 

education literature by providing comparative evidence from three developing 

countries and demonstrating how environmental learning promotes behavioral 

transformation through constructivist, experiential, socio-cultural, and 

environmental citizenship processes. 
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1. INTRODUCTION 

Environmental concern has emerged as a significant focus in education worldwide due to the increasing 

severity of environmental degradation across many regions [1], [2]. As a key instrument for social 

transformation, education contributes substantially to developing students’ attitudes, values, and behaviors 

toward environmental stewardship from an early age [3], [4]. Through meaningful learning experiences, students 

can gain a deeper understanding of the interdependence between humans and nature, as well as the necessity of 

preserving ecological balance. In response to growing environmental challenges, educational institutions in 

numerous countries have incorporated environmental topics into their curricula to support the principles of 

sustainable development [5], [6]. This initiative aligns with the Sustainable Development Goals (SDGs), 

particularly Goal 4 (Quality Education) and Goal 13 (Climate Action), both of which highlight the essential role 

of education in promoting environmental awareness and encouraging sustainable practices within society. 

The Environmental Learning model is considered an effective learning approach for developing 

environmental awareness and responsibility in students [7], [8]. This model emphasizes direct experience, 

observation of the surrounding environment, and active student involvement in solving environmental problems. 

Learning focuses not only on knowledge but also on developing environmentally conscious attitudes and 

behaviors [9], [10]. In its implementation, students are encouraged to understand various environmental issues 

through contextual activities relevant to everyday life [11], [12]. This approach supports the implementation of 

the SDGs, particularly in developing a generation that is aware of environmental sustainability and able to 

participate in preserving nature. 

Developing countries such as Zambia, Brunei Darussalam, and Nigeria place significant emphasis on 

developing environmental education as part of efforts to maintain the sustainability of natural resources. In 

Zambia, environmental education has begun to focus on strengthening public awareness of natural resource 

management and environmental conservation [13], [14]. Brunei Darussalam places sustainability education as a 

key component of its national education system to develop an environmentally responsible generation [15], [16]. 

Meanwhile, Nigeria faces various environmental challenges that require enhanced environmental education in 

schools [17], [18]. This academic collaboration from various countries demonstrates a global commitment to 

supporting the achievement of the SDGs through strengthening environmental education in schools. 

Implementing the Environmental Learning model in the learning process requires systematic planning 

to optimally achieve environmental education goals. Teachers play a crucial role in designing learning activities 

that actively engage students in environmental activities [19], [20]. Learning can be conducted through 

discussions, field observations, hands-on practice, or environmentally-based projects that encourage student 

participation [21], [22]. These activities help students understand the impact of human behavior on the 

environment and the importance of preserving nature. Environmentally-oriented learning also supports SDG 

Goal 12, which focuses on responsible consumption and production, by fostering environmentally conscious 

behavior in students [23], [24]. 

Students’ environmental awareness can be strengthened when learning activities provide authentic 

experiences that are closely connected to their everyday lives. The school setting serves as an effective medium 

for cultivating responsible habits, including maintaining cleanliness, managing waste properly, and utilizing 

resources efficiently [25], [26]. Through the Environmental Learning model, students are encouraged to 

recognize environmental issues within their surroundings and work collaboratively to develop appropriate 

solutions. Learning experiences that promote teamwork and social responsibility further contribute to enhancing 

students’ understanding of the importance of environmental conservation [27], [28]. Such efforts are consistent 

with the objectives of the Sustainable Development Goals (SDGs), which emphasize active community 

involvement in fostering a healthy and sustainable environment. Beyond the implementation of instructional 

activities, assessment constitutes an essential component of the Environmental Learning model. Evaluation is 

carried out to measure the effectiveness of the model in improving students’ environmental awareness [29], [30]. 

This process extends beyond assessing cognitive achievement and also examines students’ attitudes and 

behaviors related to environmental stewardship in their daily lives. To achieve a comprehensive evaluation, 

teachers may employ a variety of assessment methods, including observations, project-based assessments, 

interviews, and reflective activities that encourage students to evaluate their own learning experiences [31], [32]. 

Effective assessment practices can support schools in advancing the SDGs by reinforcing environmental 

character education and promoting the development of a sustainable school culture. 

The existing literature has demonstrated that environmental education and environmental learning can 

improve students’ environmental awareness, literacy, and pro-environmental attitudes. However, several 

important gaps remain. Most previous studies have been conducted within a single country or specific 

educational context, limiting understanding of how environmental learning is implemented across different 

social, cultural, and environmental settings [33], [34]. Comparative studies involving developing countries are 

still limited, despite the fact that these countries face diverse environmental challenges and educational 

conditions [35], [36]. Previous research has predominantly focused on cognitive outcomes, environmental 

literacy, or environmental beliefs, while limited attention has been given to examining how environmental 
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learning contributes to students’ behavioral transformation and the development of environmentally responsible 

practices [37], [38]. Therefore, there remains a need for cross-country research that explores the implementation, 

learning processes, and behavioral outcomes of environmental learning in different developing-country contexts. 

This study addresses these gaps by examining environmental learning practices in Zambia, Brunei Darussalam, 

and Nigeria and analyzing how such practices foster environmental awareness and behavioral change among 

elementary school students. 

The novelty of this study extends beyond its multi-country scope by offering a comparative analysis of 

environmental learning practices in three developing countries that differ in their social, cultural, and 

environmental contexts. While previous research has largely concentrated on environmental knowledge, literacy, 

or attitudes within a single educational setting, the present study explores both the implementation of 

environmental learning and its influence on shaping students’ environmentally responsible behaviors across 

diverse national contexts [39], [40]. In addition, this research provides empirical evidence regarding the 

connection between contextualized environmental learning experiences and the development of pro-

environmental behavior among elementary school students. By drawing comparative insights from Zambia, 

Brunei Darussalam, and Nigeria, the study enriches the existing literature on environmental education in 

developing countries and generates practical implications for policymakers and educators seeking to advance the 

Sustainable Development Goals (SDGs), particularly those related to quality education, environmental 

awareness, and sustainable development. 

The importance of this study stems from the growing prevalence of global environmental challenges, 

including climate change, pollution, ecosystem degradation, and the limited environmental awareness exhibited 

by younger generations. These issues highlight the necessity of implementing more effective environmental 

education approaches that can cultivate environmentally responsible attitudes and behaviors among students 

from an early age [41], [42]. Educational institutions, particularly schools, occupy a pivotal position in 

promoting environmental awareness through learning experiences that are active, contextualized, and 

sustainable. Nevertheless, environmental education in many schools remains predominantly theoretical, with 

insufficient emphasis on translating knowledge into meaningful behavioral change. Consequently, this study is 

significant because it seeks to examine how the Environmental Learning model is planned, implemented, and 

evaluated in fostering students’ environmental awareness. By exploring these aspects, the research aims to 

provide a deeper understanding of the effectiveness of environmental learning in encouraging pro-environmental 

attitudes and behaviors within educational settings. 

Given the various global environmental issues and the importance of strengthening environmental 

education in schools, implementing the Environmental Learning model is a strategic step in fostering 

environmentally conscious character in students [26], [43]. This learning model is expected to provide 

contextual, active learning experiences that are oriented toward developing real-world behaviors in 

environmental preservation. However, the implementation of the Environmental Learning model in schools still 

requires more in-depth study, particularly regarding the implementation, execution, and evaluation processes in 

fostering students' environmental awareness. Therefore, this research was conducted to comprehensively analyze 

the implementation of the Environmental Learning model in learning. The primary objective of this research was 

to understand the process of implementing, executing, and evaluating the Environmental Learning model in 

fostering environmental awareness in students. 

 

 

2. RESEARCH METHOD 

2.1. Research Approach and Type 

This research adopted a qualitative multi-site case study approach to investigate the implementation of 

the Environmental Learning model in promoting environmental awareness among elementary school students in 

Zambia, Brunei Darussalam, and Nigeria. A qualitative methodology was chosen because it allows for a 

comprehensive exploration of participants’ experiences, perspectives, behaviors, and educational practices 

within real-life contexts [44], [45]. By utilizing a multi-site case study design, the researchers were able to 

compare environmental learning practices across three countries with different educational, social, and 

environmental characteristics, thereby identifying both common patterns and contextual variations. Rather than 

emphasizing hypothesis testing or statistical analysis, the study sought to understand the processes through 

which environmental learning was carried out, the ways students engaged with learning activities, and how 

environmental awareness was reflected in their behaviors and experiences. The research was informed by a 

constructivist paradigm, which views knowledge as being developed through social interaction and lived 

experience [46], [47]. Accordingly, environmental awareness was explored through multiple sources of 

evidence, including classroom and school observations, semi-structured interviews, and document analysis 

collected from participants at the three study sites. This approach enabled a richer understanding of how 

environmental learning contributes to the development of environmentally responsible attitudes and practices 

among students. 
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2.2. Research Location and Sample 

The study was carried out in three elementary schools located in Lusaka, Zambia; Bandar Seri 

Begawan, Brunei Darussalam; and Calabar, Nigeria. These schools were purposively selected because they had 

incorporated environmental-based learning into both their instructional activities and student character 

development programs. The research specifically examined how the Environmental Learning model was 

implemented to promote environmental awareness among elementary school students [48], [49]. Participants 

included fourth-grade students and teachers who were actively engaged in environmental learning activities 

within their respective schools. The selection of the research sites was also guided by the diverse social, cultural, 

and environmental contexts represented by the three countries. Such variation provided an opportunity to explore 

environmental learning practices across different settings and to obtain a more comprehensive understanding of 

how the Environmental Learning model contributes to the development of environmental awareness among 

elementary school students. 

The selected schools were public elementary schools that had actively implemented environmental 

education programs and environmental learning activities for at least two years prior to the study. The schools 

were chosen purposively because they represented different socio-cultural and environmental contexts within 

developing countries and demonstrated institutional commitment to environmental awareness initiatives [50], 

[51]. The selection of these schools enabled comparative exploration of environmental learning practices across 

diverse educational settings. The participants consisted of fourth-grade students aged between 9 and 11 years and 

teachers directly involved in environmental learning activities. Fourth-grade students were selected because they 

had sufficient cognitive and social development to participate actively in environmental learning programs and 

to articulate their learning experiences during interviews. 

The population in this study was all elementary school students and teachers at the three schools 

selected, with a total population of 186 students and 12 teachers. The sample consisted of 90 students and 6 

teachers, selected purposively based on their active involvement in environmental learning implementation at 

school. The student sample was distributed equally across the three research sites, consisting of 30 students from 

Lusaka (Zambia), 30 students from Bandar Seri Begawan (Brunei Darussalam), and 30 students from Calabar 

(Nigeria). In addition, two teachers from each school participated in the study, resulting in a total of six teacher 

participants. Among the student participants, 46 were female and 44 were male, providing relatively balanced 

gender representation across the research sites. 

The sampling technique used was purposive sampling, which involves selecting samples based on 

specific considerations in line with the research objectives [52], [53]. The sample criteria included student active 

participation in environmental learning activities and involvement in the school's environmental awareness 

program. Meanwhile, the teachers selected as samples were teachers who directly implemented the 

Environmental Learning model in the classroom learning process. 

 

Table 1. Participant Characteristics 

Research Site Students (n) Teachers (n) Age Range (Years) Female Male 

Lusaka, Zambia 30 2 9–11 15 15 

Bandar Seri Begawan, Brunei Darussalam 30 2 9–11 16 14 

Calabar, Nigeria 30 2 9–11 15 15 

Total 90 6 9–11 46 44 

 

2.3. Data Collection Techniques 

Data were collected through observations, interviews, and document analysis to obtain comprehensive 

and credible information regarding the implementation of the Environmental Learning model in fostering 

students’ environmental awareness. Observations were conducted directly during learning activities in the 

selected elementary schools located in Lusaka, Zambia; Bandar Seri Begawan, Brunei Darussalam; and Calabar, 

Nigeria. During these observations, the researchers examined teacher and student interactions, students’ 

participation in environmental activities, the utilization of instructional media, and the condition of the school 

environment. In addition, attention was given to identifying factors that facilitated or constrained the 

implementation of environmental learning practices [54], [55]. To ensure a thorough understanding of the 

learning process, observations were carried out repeatedly and within natural classroom and school settings. This 

prolonged engagement enabled the researchers to capture authentic educational practices and gain a 

comprehensive understanding of how the Environmental Learning model was implemented across the three 

schools. The observational data provided valuable insights into the ways environmental education was integrated 

into daily learning activities and how students demonstrated environmental awareness through their participation 

and behavior. 

Semi-structured interviews were conducted with school principals, six teachers, and 90 students who 

were selected through purposive sampling. The interviews explored various aspects of the Environmental 

Learning model, including its planning, implementation, and evaluation. Particular attention was given to 
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instructional strategies employed by teachers, students’ learning experiences, and perceived changes in 

environmental awareness and behavior following participation in environmental learning activities [56], [57]. 

This approach allowed participants to share detailed insights while ensuring that key themes relevant to the study 

objectives were consistently addressed. 

In addition to observations and interviews, document analysis was employed to collect and examine 

relevant materials, including teaching modules, lesson plans, student assessment records, photographs of 

learning activities, and other supporting documents. These documentary sources served to complement and 

validate the information obtained through observations and interviews, thereby enhancing the completeness and 

accuracy of the research data. To strengthen the trustworthiness of the findings, data were gathered from 

multiple sources and methods, including classroom observations, semi-structured interviews, and documentary 

evidence. The use of these diverse sources enabled methodological triangulation and facilitated the cross-

verification of information provided by students, teachers, and school administrators across the three research 

sites. This triangulation process contributed to a more robust and credible understanding of how the 

Environmental Learning model was implemented and how it influenced students’ environmental awareness. 

 

2.4. Data Analysis Techniques 

Data analysis was carried out continuously throughout the research process, beginning with data 

collection and continuing until all relevant information had been gathered. The study employed the interactive 

data analysis framework developed by Miles and Huberman, which consists of three interconnected stages: data 

reduction, data display, and conclusion drawing/verification [58], [59]. Data were collected through 

observations, interviews, and document analysis conducted in elementary schools located in Lusaka, Zambia; 

Bandar Seri Begawan, Brunei Darussalam; and Calabar, Nigeria. During the data reduction stage, the researchers 

organized, selected, and refined the collected information to focus on data that were directly relevant to the 

research objectives. Particular attention was given to evidence related to the planning, implementation, and 

evaluation of the Environmental Learning model and its role in fostering students’ environmental awareness. The 

data were subsequently categorized into thematic groups, including environmental learning activities, student 

participation and engagement, instructional strategies employed by teachers, and factors that facilitated or 

hindered the implementation of environmental learning programs [60], [61]. This process enabled the researchers 

to identify meaningful patterns and concentrate on the most significant information emerging from the three 

research sites. 

The subsequent stages of analysis involved data display and conclusion drawing/verification. After the 

data had been reduced and categorized, they were systematically organized into descriptive narratives to 

facilitate interpretation and to reveal relationships among the various findings. The data were presented 

according to the results obtained from each research site, enabling the researchers to illustrate the 

implementation of the Environmental Learning model and the ways in which students participated in 

environmental learning activities within different educational contexts [62], [63]. Next, conclusions were drawn 

through a continuous process of data interpretation and verification, comparing the results of observations, 

interviews, and documentation. This verification process aims to ensure the validity and consistency of the data, 

ensuring that the research results provide an accurate and in-depth picture of the implementation of the 

Environmental Learning model in fostering environmental awareness in students. 

Cross-case analysis was conducted after individual site analysis to identify recurring themes, contextual 

differences, and common patterns across the three countries. The findings were then interpreted comparatively to 

understand how environmental learning practices contributed to environmental awareness within different 

educational and socio-cultural contexts. First, open coding was conducted to identify meaningful units from 

interview transcripts and observation notes. Second, axial coding was applied to group similar codes into broader 

categories. Finally, selective coding was conducted to develop overarching themes representing environmental 

learning implementation and environmental awareness development across the three research sites. 

 

2.5. Trustworthiness of the Data 

To ensure the validity and reliability of the qualitative findings, several trustworthiness procedures were 

applied. First, triangulation was conducted through the use of multiple data sources, including observations, 

semi-structured interviews, and documentary evidence [64], [65]. Second, member checking was performed by 

returning interview summaries to participating teachers for confirmation of accuracy and interpretation. Third, 

peer debriefing was conducted with two experts in environmental education and qualitative research to review 

the coding process and thematic categorization. 

To assess the consistency of qualitative coding, an intercoder agreement procedure was conducted 

involving two independent reviewers. The level of agreement reached 0.86 using Cohen’s Kappa coefficient, 

indicating a high level of coding reliability [66], [67]. Furthermore, the content validity of the interview and 

observation protocols was evaluated by three experts in environmental education, resulting in a Content Validity 
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Index (CVI) of 0.91, indicating excellent content validity. These procedures enhanced the credibility, 

dependability, and confirmability of the research findings. 

 

2.6. Research Procedures 

This research procedure was conducted through four stages: orientation, data collection, data analysis, 

and data presentation. During the orientation stage, the researcher obtained research permits, coordinated with 

school officials in Lusaka, Zambia; Bandar Seri Begawan, Brunei Darussalam; and Calabar, Nigeria, and 

prepared research instruments in the form of observation guidelines, interviews, and documentation. The data 

collection stage involved observation, interviews, and documentation with 90 students and 6 teachers selected 

using a purposive sampling technique. Interviews were conducted with school principals, teachers, and students 

to obtain information regarding the implementation, implementation, and evaluation of the Environmental 

Learning model in fostering environmental awareness in students [68], [69]. In addition, the researcher also 

conducted direct observations of environmental learning activities in the schools. 

The data analysis stage involved checking, categorizing, and analyzing data from observations, 

interviews, and documentation according to the research focus. The analyzed data was then presented in a 

systematic narrative format for ease of understanding. The data presentation aims to provide an overview of the 

implementation of the Environmental Learning model in fostering environmental awareness in students at the 

three research locations [29], [42]. A summary of the research procedure is shown in Figure 1. 

 
Figure 2. Research Procedure 

 

 

3. RESULTS AND DISCUSSION 

After explaining the background of Environmental Education, which uses the Environmental Learning 

model to foster environmental awareness, a discussion of learning, barriers, and supporting factors in its 

implementation is necessary. In their research, the researchers divided the learning into four points: planning, 

implementation, evaluation, and supporting and inhibiting factors, which will be outlined as follows: 

 

3.1. The Process of Implementing the Environmental Learning Model to Cultivate Environmental 

Awareness in Students 

The results of the study indicate that the implementation of the Environmental Learning model in 

elementary schools in Lusaka, Zambia; Bandar Seri Begawan, Brunei Darussalam; and Calabar, Nigeria was 

carried out through environmental observation activities, group discussions, waste management practices, and 

school greening. Teachers prepared learning tools and environmental-based activities tailored to the conditions 

of each school. Based on the results of observations, students appeared more active and enthusiastic when 
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learning was carried out directly through environmental practices compared to conventional learning in the 

classroom. In addition, students began to show concern for the cleanliness of the school environment through 

activities to maintain classroom cleanliness and dispose of trash properly. Teacher 1 from Lusaka, Zambia stated 

that: 

 

"In implementing the Environmental Learning model, I often invite students to learn 

directly in the school environment so they can understand the material in a real 

way. When students are invited to observe the conditions of their surroundings, they 

appear more active in asking questions and discussing compared to when learning 

is only done in the classroom. I see students starting to understand the importance 

of maintaining environmental cleanliness through simple activities such as cleaning 

the schoolyard and sorting waste. In addition, students are also becoming more 

concerned about classroom cleanliness and are starting to get into the habit of 

disposing of waste properly. I think this learning model is very helpful in building 

environmental awareness in students from an early age."  

 

Teacher 2 from Lusaka, Zambia explains: 

 

"I implemented the Environmental Learning model by involving students in practical 

environmental activities such as planting plants and cleaning the school grounds. 

Through these activities, students appeared more enthusiastic and eager to 

participate in the learning process. I also noticed that students understood the 

material more easily when they directly participated in the activities rather than 

simply listening to the teacher's explanation. In group activities, students were able 

to work together and help each other complete the assigned environmental tasks. 

After several sessions of learning, I began to see changes in student behavior, as 

they became more concerned about the cleanliness of the school environment." 

 

Teacher 3 from Bandar Seri Begawan, Brunei Darussalam said: 

 

“In environmental education, I invite students to participate in simple waste 

management and recycling activities at school. Students appear very engaged when 

asked to directly sort organic and inorganic waste. I find that practical activities 

like this help students understand the importance of environmental protection better 

than theoretical learning alone. Furthermore, students are getting used to reducing 

their use of single-use plastics while at school. I believe the Environmental Learning 

model is capable of developing positive environmental habits in students.” 

 

Teacher 4 from Bandar Seri Begawan, Brunei Darussalam said: 

 

“I implement environment-based learning by connecting subject matter to the 

students' surrounding environment. When learning takes place outside the 

classroom, students appear more active and understand the material more easily. I 

also assign group assignments, such as observing the school environment, to help 

students learn to work together and take responsibility. Through these activities, 

students are beginning to show concern for plants and the cleanliness of the school 

environment. I've seen changes in student behavior, as they become accustomed to 

caring for the environment without constant reminders.” 

 

Teacher 5 from Calabar, Nigeria stated: 

 

“I use the Environmental Learning model to help students understand the impact of 

environmental pollution on everyday life. During the learning process, students are 

invited to observe the condition of the school environment and discuss the waste 

problems they encounter. I see that students become more aware of the importance 

of maintaining cleanliness after participating in these activities. Furthermore, 

students have begun to actively participate in school cleaning activities, which are 

held regularly every week. I believe environmental learning is very effective in 

fostering students' awareness and responsibility for the environment.” 
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Teacher 6 from Calabar, Nigeria explains: 

 

“The implementation of the Environmental Learning model makes students more 

involved in the learning process because they learn directly through environmental 

activities. I saw students become more disciplined in maintaining the cleanliness of 

the classroom and school environment after participating in environmental-based 

learning. During practical activities, students also appeared more active in 

discussions and reminding each other to maintain cleanliness. Furthermore, some 

students began to practice environmentally conscious habits not only at school but 

also at home. I believe this learning model is very helpful in developing an 

environmentally conscious character in elementary school students.” 

 

Based on interviews with six teachers, it can be concluded that the implementation of the 

Environmental Learning model has a positive impact on the learning process and fosters environmental 

awareness in students. Teachers stated that environmental-based learning makes students more active, 

enthusiastic, and understands the material more easily because they are directly involved in environmental 

practices [54], [70]. Activities such as environmental observation, waste management, reforestation, and group 

work increase student participation and a sense of responsibility for the cleanliness of the school environment. 

Furthermore, teachers observed changes in student behavior, as they began to practice maintaining cleanliness, 

disposing of trash properly, and reducing the use of plastic waste in the school environment. Therefore, the 

Environmental Learning model is considered effective in fostering environmental awareness and character in 

elementary school students [49], [71]. 

Based on observations and limited interviews with 90 students in the study sample, the majority 

responded positively to the implementation of the Environmental Learning model. Most students stated that 

environmental-based learning was more engaging because it involved direct practice and observation of the 

school environment. These results show that the application of the Environmental Learning model is able to 

increase student involvement and concern for the environment. 

 

3.2. Process of Implementing the Environmental Learning Model in Learning 

The Environmental Learning model is implemented through preliminary activities, core activities, and 

closing activities. In the initial stage, the teacher provides motivation and relates the learning material to the 

students' surrounding environment. Next, students engage in observation, group discussions, waste management 

practices, planting, and school environmental cleaning activities [72], [73]. The teacher acts as a facilitator, 

guiding students throughout the learning process. Based on observations, students demonstrate active 

participation during environmental learning activities and are able to work well in groups. Teacher 1 from 

Lusaka, Zambia stated: 

 

“During the lesson, I began by explaining the learning objectives and relating them 

to the school's environmental conditions. Afterward, I invited students to directly 

observe the school environment to identify any problems. I observed that students 

became more engaged when asked to share their observations and discuss them with 

their peers. Practical activities, such as cleaning the school environment, also 

helped students better understand the importance of maintaining cleanliness. I 

believe that learning that directly involves students makes the learning process more 

effective.” 

 

Teacher 2 from Lusaka, Zambia explains: 

 

“I implement environmental learning through group activities so students can work 

together to complete assigned tasks. In these activities, students practice planting 

plants and cleaning the school grounds together. I've seen students become more 

enthusiastic when given the opportunity to learn outside the classroom, rather than 

just listening to theoretical explanations. Furthermore, students become more 

confident in expressing their opinions during discussions. This type of learning helps 

students understand the importance of environmental responsibility.” 

 

Teacher 3 from Bandar Seri Begawan, Brunei Darussalam said: 

 

“During the lesson, I used various media and practical activities to help students 

understand environmental material more easily. Students were encouraged to sort 
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waste and recycle used items into simple, useful products. I found the students very 

engaged in these activities because they could learn while practicing directly. 

Furthermore, students became more aware of the importance of reducing plastic use 

in schools. I believe these practical activities significantly assist students in 

understanding environmental material.” 

 

Teacher 4 from Bandar Seri Begawan, Brunei Darussalam said: 

 

“During the lesson, I engaged students in discussions about various environmental 

issues they encountered around the school. After the discussion, students were asked 

to identify simple solutions they could implement to maintain a clean and healthy 

school environment. I observed that students became more active in asking 

questions and expressing their opinions during the lesson. Furthermore, they 

demonstrated good cooperation during group activities. Environmental-based 

learning allows students to be more directly involved in the learning process.” 

 

Teacher 5 from Calabar, Nigeria stated: 

 

“I implemented environmental learning by combining discussion, observation, and 

practical activities on school cleanliness. Throughout the learning process, students 

were very engaged when asked to observe the condition of their surroundings. I saw 

that they began to understand the negative impact of waste on health and the 

cleanliness of the school environment. Furthermore, students became more 

disciplined in maintaining classroom cleanliness after participating in 

environmental learning activities. I believe this learning activity significantly helps 

students understand the importance of environmental protection from an early age.” 

 

Teacher 6 from Calabar, Nigeria explains: 

  

“In implementing the Environmental Learning model, I provide more hands-on 

activities to keep students from getting bored during the lesson. Students are 

encouraged to regularly participate in reforestation and clean-up activities with 

their peers. I've seen these activities make students more active and develop a sense 

of responsibility for the school environment. Furthermore, students are starting to 

remind each other to maintain cleanliness and not litter. I believe that implementing 

environmental-based learning can foster positive environmental habits in students.” 

 

Based on interviews with six teachers, it can be concluded that the Environmental Learning model was 

implemented through learning activities that actively involved students, such as environmental observations, 

group discussions, waste management practices, reforestation, and school cleaning activities. Teachers stated 

that practice-based learning made students more enthusiastic, engaged in discussions, and easily understood 

environmental material. Furthermore, student involvement in environmental activities helped foster attitudes of 

cooperation, responsibility, and concern for the cleanliness of the school environment [25], [74]. Teachers also 

observed changes in student behavior, with students becoming more disciplined in maintaining cleanliness and 

more aware of the importance of environmental conservation. Therefore, the implementation of the 

Environmental Learning model was deemed effective in creating an active, contextual, and effective learning 

process in fostering environmental awareness in students. 

Many students actively participated in discussions, collaborative activities, and environmental practices 

during the learning process. Furthermore, most students appeared to work well together during group activities 

and demonstrated a sense of responsibility for the environmental tasks assigned by their teachers. Observations 

also showed that students became more confident in expressing their opinions and observations during the 

learning process. Therefore, the implementation of the Environmental Learning model was deemed effective in 

creating active, contextual learning and increasing student engagement in preserving the school environment. 

 

3.3. Evaluation Process of the Environmental Learning Model in Cultivating Environmental Awareness 

in Students 

Evaluation of the Environmental Learning model is carried out continuously through observations of 

student behavior, project assignment assessments, group discussions, and learning reflections. Teachers assess 

not only students' knowledge but also changes in their attitudes and behaviors toward the environment during the 

learning process [75], [76]. Based on the research results, most students showed positive changes in maintaining 
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a clean school environment and became more active in participating in environmental activities. Furthermore, 

students began to practice environmentally conscious behaviors such as disposing of trash properly, maintaining 

classroom cleanliness, and reducing the use of plastic waste at school. Teacher 1 from Lusaka, Zambia stated: 

 

“I conducted a learning evaluation by observing student behavior during 

environmental activities at school. I observed that after participating in 

environmental-based learning, students began to practice maintaining classroom 

cleanliness without constant reminders. Furthermore, students became more active 

in participating in routine school cleanliness activities. I considered changes in 

student behavior as an indicator of successful environmental learning. In my 

opinion, evaluation should not only be based on grades, but also on changes in 

students' attitudes toward the environment.” 

 

Teacher 2 from Lusaka, Zambia explains: 

 

“During the evaluation process, I assessed student engagement during 

environmental practice activities and group discussions. I observed that students 

began to develop a sense of responsibility for the cleanliness of the school 

environment after participating in the lesson. Furthermore, students demonstrated 

good cooperation during group activities such as cleaning the schoolyard and 

planting plants. I also assessed students based on their active participation in 

expressing opinions and providing solutions to environmental problems. In my 

opinion, environmental learning evaluations should encompass both student 

knowledge and behavior.” 

 

Teacher 3 from Bandar Seri Begawan, Brunei Darussalam said: 

 

“I conducted evaluations through project assignments and direct observation of 

students' habits at school. After participating in environmental learning, students 

began to understand the importance of reducing plastic use and maintaining a clean 

classroom environment. I noticed that some students started bringing their own 

water bottles and reducing plastic waste at school. Furthermore, students became 

more active in classroom recycling activities. I believe these small changes in 

behavior demonstrate an increased environmental awareness among students.” 

 

Teacher 4 from Bandar Seri Begawan, Brunei Darussalam said: 

 

“In my learning evaluation, I focused more on observing changes in students' 

attitudes toward the environment after participating in environmental-based 

learning activities. I saw that students were becoming accustomed to caring for 

plants and school facilities without being told. Furthermore, students were 

becoming more active in reminding their peers to keep the classroom clean. I found 

that the practical activities and environmental projects significantly helped students 

understand the importance of environmental protection. I believe that environmental 

learning evaluations need to be conducted continuously so that changes in student 

behavior can be clearly seen.” 

 

Teacher 5 from Calabar, Nigeria stated: 

 

“I conducted an evaluation by observing student participation during learning 

activities and school environmental cleanup activities. After the learning activities, I 

observed that students had become more disciplined in disposing of trash properly 

and maintaining classroom cleanliness. Furthermore, students began to understand 

the negative impacts of waste on health and the school environment. I based my 

assessment on students' active participation in environmental activities and their 

ability to work collaboratively in groups. I believe that environmental learning has 

successfully helped students develop an awareness of environmental protection from 

an early age.” 
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Teacher 6 from Calabar, Nigeria explains: 

 

“During the evaluation process, I observed changes in student behavior during the 

environmental learning activities. I observed that students became more concerned 

about the condition of the school environment and began to practice maintaining 

cleanliness independently. Furthermore, students became more active in 

participating in regular school greening and cleaning activities. I believe that these 

environmental practices positively influenced students' attitudes and sense of 

responsibility towards the environment. I believe that ongoing evaluation of 

environmental learning is necessary to ensure continued development of student 

behavior changes.” 

 

Based on interviews with six teachers, it can be concluded that the evaluation of the Environmental 

Learning model was conducted through observations of student behavior, project assessments, student 

participation in environmental activities, and changes in student attitudes toward school cleanliness. Teachers 

stated that after participating in environmental-based learning, students demonstrated positive behavioral 

changes, such as maintaining classroom cleanliness, disposing of trash properly, reducing plastic use, and 

actively participating in school greening and cleaning activities. Furthermore, students became more responsible 

and aware of their own environmental concerns. Teachers assessed that the evaluation of environmental learning 

focused not only on knowledge but also on changes in students' attitudes and behaviors in their daily lives [77], 

[78]. Therefore, the evaluation of the Environmental Learning model was deemed effective in measuring and 

fostering environmental awareness among elementary school students. 

 

3.4. Cross-Country Differences in Environmental Learning Implementation 

Although environmental learning was implemented in all three research sites, notable differences were 

identified in terms of implementation strategies, cultural influences, environmental policy support, and school 

infrastructure. In Zambia, environmental learning was strongly connected to local environmental challenges, 

particularly waste management, water conservation, and ecosystem preservation. Learning activities frequently 

involved outdoor experiences and community participation, reflecting the need to address environmental issues 

directly affecting local communities. 

In Brunei Darussalam, environmental learning was supported by stronger institutional policies and 

structured school programs related to sustainability education. Environmental activities were often integrated 

into school management practices, including recycling initiatives, school greening programs, and environmental 

campaigns supported by educational authorities. In Nigeria, environmental learning was characterized by active 

student participation and community engagement despite limitations in environmental infrastructure. Teachers 

frequently adapted learning activities to local conditions and emphasized environmental responsibility through 

practical actions and collaborative projects involving students and local communities. 

 

Table 2. Comparative Findings Across Research Sites 

Aspect Zambia Brunei Darussalam Nigeria 

Main 

Environmental 

Focus 

Waste management and 

conservation 

Sustainability and school 

environmental programs 

Community environmental 

responsibility 

Learning Activities Outdoor learning and 

community projects 

Structured school-based 

environmental programs 

Collaborative environmental 

projects 

Cultural Influence Local environmental 

challenges 

Institutional environmental 

culture 

Community participation 

culture 

Policy Support Moderate Strong Moderate 

School 

Infrastructure 

Basic environmental 

facilities 

Well-developed 

environmental facilities 

Limited but functional facilities 

Student 

Participation 

High High High 

Behavioral Change Evident through 

conservation practices 

Evident through sustainable 

school habits 

Evident through community-

oriented environmental actions 

 

The findings indicate that environmental learning contributed not only to students’ environmental 

awareness but also to observable behavioral transformation across the three research sites. Students 
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demonstrated environmentally responsible practices such as proper waste disposal, maintaining classroom 

cleanliness, participating in school clean-up activities, conserving water, and applying environmentally friendly 

behaviors at home. These findings suggest that environmental learning extends beyond cognitive acquisition and 

supports the development of sustainable behavioral habits. The observed changes indicate that students 

increasingly perceived themselves as active contributors to environmental stewardship rather than passive 

recipients of environmental knowledge. 

These findings can be interpreted through Constructivist Learning Theory, which posits that learners 

actively construct knowledge through interaction with their environment. Environmental learning activities, 

including school gardening, environmental observation, waste management projects, and community-based 

environmental initiatives, provided authentic learning experiences that enabled students to connect theoretical 

concepts with real-world environmental challenges [19], [43]. Rather than learning environmental concepts 

abstractly, students developed understanding through direct engagement with environmental issues relevant to 

their daily lives. This experiential process appears to have facilitated deeper conceptual understanding and 

stronger personal commitment to environmentally responsible behavior. 

The effectiveness of environmental learning can also be explained through Experiential Learning 

Theory. Students were not merely exposed to environmental information but were actively involved in concrete 

experiences, reflection, and practical application. Repeated participation in environmental activities allowed 

students to observe the consequences of environmental actions, reflect on their experiences, and apply newly 

acquired knowledge in both school and home environments. This process helps explain why environmental 

learning was associated with behavioral transformation rather than solely increased environmental knowledge. 

Furthermore, the findings support socio-cultural perspectives on learning, which emphasize that 

knowledge and behavior are shaped through social interaction and participation in community practices. Across 

all three countries, environmental awareness developed through collaboration among students, teachers, and 

local communities [42], [79]. However, the nature of these interactions differed according to local contexts. In 

Zambia, environmental learning was closely linked to everyday environmental challenges such as waste 

management and resource conservation. In Brunei Darussalam, environmental learning was strengthened by 

institutional support, sustainability-oriented school policies, and structured environmental programs. In Nigeria, 

community engagement and collective participation played a more prominent role in fostering environmental 

responsibility. These differences demonstrate that environmental learning is influenced by socio-cultural and 

institutional contexts while maintaining similar educational outcomes. 

The findings also contribute to the concept of environmental citizenship. Environmental citizenship 

extends beyond environmental literacy by encouraging individuals to recognize their responsibilities toward 

environmental sustainability and to take action for environmental protection [38], [80]. Students in this study 

demonstrated environmental citizenship through responsible environmental practices, participation in 

environmental initiatives, and growing awareness of the relationship between human behavior and 

environmental quality. Such findings suggest that environmental learning can contribute to the formation of 

environmentally responsible identities from an early age. 

From a policy perspective, the study highlights the importance of environmental governance and 

institutional support in shaping environmental education practices. Schools operating within stronger 

sustainability policy frameworks, particularly those observed in Brunei Darussalam, demonstrated more 

structured implementation of environmental learning and greater institutional support [15], [81]. In contrast, 

schools in Zambia and Nigeria relied more heavily on teacher initiatives and community participation to sustain 

environmental learning activities [82], [83]. These findings indicate that environmental policies, school 

infrastructure, and community involvement collectively influence the effectiveness and sustainability of 

environmental education programs. 

The findings further align with the Education for Sustainable Development framework, which 

emphasizes the integration of knowledge, values, attitudes, and behaviors necessary for sustainable living. 

Environmental learning in Zambia, Brunei Darussalam, and Nigeria facilitated not only environmental 

understanding but also the development of sustainable behavioral practices. This suggests that environmental 

learning can serve as an effective pedagogical strategy for advancing Sustainable Development Goals, 

particularly SDG 4 (Quality Education), SDG 12 (Responsible Consumption and Production), and SDG 13 

(Climate Action). 

A major contribution of this study lies in its comparative examination of environmental learning across 

three developing-country contexts with distinct socio-cultural, environmental, and policy characteristics. Unlike 

many previous studies that focus primarily on environmental knowledge or attitudes within a single educational 

setting, this study demonstrates how environmental learning contributes to behavioral transformation through 

experiential engagement, social interaction, and contextual learning processes [40], [80]. The cross-country 

findings further reveal that while implementation strategies vary according to local conditions, environmental 

learning consistently promotes environmental awareness, environmental citizenship, and sustainable behavioral 

practices among elementary school students. 
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The findings of this study are supported by several previous international studies showing that 

environment-based learning can increase students' awareness and participation in environmental conservation. 

The research was conducted by Ardoin et al., [84] explains that environmental education involving direct 

experience (experiential learning) can significantly increase students' ecological awareness and environmentally 

friendly behavior. In addition, research Otto & Pensini [85] shows that student involvement in environmental 

activities such as nature observation and waste management practices can shape an attitude of environmental 

responsibility from an early age. Other research conducted by Lestari et al., [86] also found that environmental 

project-based learning can improve collaborative skills, social awareness, and sustainability awareness in 

students. Thus, the results of this study reinforce previous findings that the Environmental Learning model is 

effective in developing environmental knowledge, attitudes, and behaviors in elementary school students. 

The novelty of this research lies in the cross-country study conducted in three different regions: Lusaka, 

Zambia; Bandar Seri Begawan, Brunei Darussalam; and Calabar, Nigeria. This research not only discusses the 

process of implementing the Environmental Learning model but also comprehensively analyzes the 

implementation and evaluation of environmental learning from the perspectives of teachers and students. 

Furthermore, this research integrates environmental education approaches with the global context and the 

objectives of the Sustainable Development Goals (SDGs), specifically SDG 4 (Quality Education), SDG 12 

(Responsible Consumption and Production), and SDG 13 (Climate Action). Unlike many previous studies that 

primarily report improvements in environmental knowledge or attitudes, this study highlights how environmental 

learning facilitates behavioral transformation through experiential engagement, social interaction, and contextual 

learning experiences. The cross-country evidence further demonstrates that despite differences in socio-cultural 

and environmental contexts, environmental learning consistently promotes active participation, environmental 

responsibility, and sustainable behavioral practices among elementary school students. 

This research has a positive impact on the development of environmental education in elementary 

schools, particularly in developing environmentally conscious character in students through practice-based 

learning and direct experience. The research results show that the Environmental Learning model can increase 

student engagement in learning, foster a sense of environmental responsibility, and foster positive habits such as 

maintaining cleanliness and reducing plastic waste. More broadly, this research can also serve as a reference for 

schools and educational policymakers in designing environmental education programs that support sustainable 

development. Furthermore, the results demonstrate the importance of integrating environmental education into 

the school curriculum to prepare a generation with ecological awareness and social responsibility for the global 

environment. Therefore, this research has practical implications for strengthening sustainable education in both 

developing and developed countries. 

However, this study has several limitations. The study was conducted in only three elementary schools 

in Zambia, Brunei Darussalam, and Nigeria, so the results cannot be broadly generalized to all educational 

contexts in various countries. Furthermore, this study used a qualitative approach with a limited sample size, so 

the results focus more on in-depth understanding of the phenomena studied than on broad statistical 

measurements. Another limitation is the data collection process, which relies heavily on observations and 

interviews, potentially introducing subjectivity from both informants and researchers. This study also failed to 

measure the long-term impact of implementing the Environmental Learning model on changes in student 

behavior outside the school environment. Therefore, further research is recommended to use a mixed methods 

approach with a wider area coverage and sample size to obtain more comprehensive and representative results. 

 

 

4. CONCLUSION 

This study demonstrates that the Environmental Learning model effectively fosters environmental 

awareness and promotes positive behavioral transformation among elementary school students in Zambia, 

Brunei Darussalam, and Nigeria. Students showed increased environmental responsibility through practices such 

as proper waste management, environmental cleanliness, resource conservation, and active participation in 

environmental activities. Although the implementation of environmental learning varied across the three 

countries due to differences in socio-cultural contexts, environmental policy support, and school infrastructure, 

the findings consistently indicate that environmental learning contributes to the development of environmentally 

responsible behaviors and sustainable habits among students. 

From a theoretical prspective, this study contributes to the growing body of environmental education 

literature by demonstrating how environmental awareness is developed through the interaction of constructivist, 

experiential, socio-cultural, and environmental citizenship processes. The findings extend previous research by 

showing that environmental learning promotes behavioral transformation not merely through knowledge 

acquisition but through direct environmental engagement, social interaction, and contextual learning 

experiences. Furthermore, the cross-country comparative evidence provides a broader understanding of how 

environmental learning operates within different developing-country contexts. 
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Practically, the findings suggest that schools should adopt more experiential and context-based 

environmental learning approaches that actively involve students in environmental observation, waste 

management, conservation activities, and community engagement. Teachers should be encouraged to integrate 

environmental issues into daily learning activities and provide opportunities for students to apply environmental 

knowledge in real-life situations. Such approaches can strengthen environmental awareness while 

simultaneously developing students’ responsibility, collaboration, and critical thinking skills. 

From a policy perspective, the study highlights the need for stronger institutional and governmental 

support for environmental education programs. Educational authorities should integrate environmental learning 

more systematically into elementary school curricula, provide adequate environmental learning resources and 

infrastructure, and encourage partnerships between schools and local communities. Policymakers should also 

align environmental education initiatives with the principles of Education for Sustainable Development (ESD) 

and the Sustainable Development Goals (SDGs), particularly SDG 4 (Quality Education), SDG 12 (Responsible 

Consumption and Production), and SDG 13 (Climate Action). Future studies may also employ mixed-methods or 

longitudinal designs to generate more comprehensive evidence regarding the effectiveness of environmental 

learning across diverse educational contexts. 
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