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摘 要 

環境教育是建構永續社群以及親環境行為（pro-environmental behaviors）的重要推力，然而近年

來因環境議題的多元性，以及全球尺度下，不同地區出現不同面向的環保問題，致使環境教育在核心

知識的介紹、教學課綱的設計，以及行動準則的規畫，因不同國家或區域文化特色，而出現不同的學

習架構。本研究以 Sauvé 於 1996 年提出的典範構想為架構，分析新加坡與臺灣在國中的環境教育如何

幫助學生建構親環境行為，同時檢驗不同國籍文化之下的環境教育對於親環境行為的建構是否有所差

異。研究結果顯示，Sauvé 的典範構想在探討國中環境教育下的親環境行為建構方面，提供有效的評

量機制；此外，受到不同的自然環境與社會文化等外部因子影響，新加坡與臺灣的環境教育所重視的

主要概念各不相同，也因此形塑兩國學生不同的親環境行為。 

關鍵詞：環境教育、地理戶外教學、學科教學知識、環境因子 

Abstract 

Environmental education iskey in teaching and encouraging pro-environmental behaviors for a 

sustainable society. However, there havebeen debates pertaining to the extent to which knowledge acquisition 

of environmental issues leads to more positive behaviors and attitudes, and how curricula differ globally in 

terms of the variety of environmental, sociopolitical and educational systems. This study adopts Sauvé’s 

paradigmatic conceptions to examine and compare pro-environmental behaviors among secondary schools in 

Singapore and Taiwan. The examinations reflect that a variety of internal and external factors plays a key role 

in the effectiveness of pro-environmental behaviors between the two countries. The results also reveal how 
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students develop knowledge of environmental education and pro-environmental behaviors effectively. 

Keywords: environmental education, geography, outdoor education, pedagogical content knowledge, 

environmental factors 

Introduction 

Environmental education is key in teaching and encouraging pro-environmental behaviors for a 

sustainable society (Stevenson, 2007; Goldman et al. 2013), it molds desirable behaviors within its citizenries 

(Hungerford and Volk, 1990) and plays a vital role in the emergence of environmentally responsible citizens 

for the future. United Nations has dedicated to the promotion of Education for Sustainable Development 

(ESD) since 2005, which has been a vital issue in geography studies for years (Raath and Hay, 2019). In Asia, 

severe environmental issues with rapid expansion of manufacturing industries affect the natural environment 

since the rapid economic growth in the 1960s. Asian governments are aware of the importance of sustainable 

development and encourage the public to establish the awareness of environmental protection through 

environmental education. To effectively develop better sensibilities of the environment and construct the 

meaningfulness of the world, environmental education should be promoted as early as possible (Hart and 

Nolan, 1999; Chawla, 2001; Gruenewald, 2003; White, 2004; Barratt Hacking et al., 2007). Research has 

shown that students at secondary school level are able to develop higher levels of social and cognitive 

maturity and build up the ecological identity (Eccles et al., 1993). Through school activities, students at the 

adolescent level develop good pro-environmental behaviors and conduct better learning performance of 

environmental education.  

As a result, knowledge acquisition of environmental education becomes prevailing in school. 

Nonetheless, it has been a debate that which knowledge acquisition of environmental issues leads to more 

positive behaviors toward the environment and if knowledge acquisition of environmental issues is the only 

and the most efficient approach for instilling environmentally desired behaviors in students (Hungerford and 

Volk, 1990; Dettmann-Easler and Pease, 1999; Pooley and O’Connor, 2000; Tikka et al., 2000). To examine 

the effectiveness of preferred pro-environmental activities other than knowledge acquisition, Anaet al. (2009) 

explore environmental clubs that contribute to the improvement of environmental programs in Nigeria. 

Farnsworth (2011) and Harness and Drossman (2011) propose photography and filmmaking in environmental 

education respectively. These approaches assist schools to look beyond knowledge acquisition and suggest 

alternatives to further reinforce pro-environmental behaviors in students. 

This research examines the effectiveness of pro-environmental behaviors in Singapore and Taiwan to 

explores factors that result in the similarity and diversity of environmental education under various social 

environments. Responding to increasing pollution and loss of natural ecosystems due to rapid urbanization, 

Singapore integrated environmental education into current school disciplines in conjunction with the 

Singapore Green Plan of 1993. It was primarily infused with the subjects of geography and biology (Chang, 
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2012). The main emphasis was students’ participation on action and experiential learning, which specifically 

focus on knowledge acquisition in attaining desired environmental behaviors among students. (Kwan and 

Stimpson, 2003). The progress catches citizens’ attention, yet the importance of environmental protection is 

not fully recognized by Singaporeans. A key factor is that environmental education is not a formal subject in 

Singapore’s curriculum, and many Singapore schools confine the teaching of environmental education in the 

classroom. The implementation of environmental education has the similar situation in Taiwan. 

Environmental education was included in the revised curriculum in 1998 and considered as one of the six top 

issues for lifelong learning (Yueh and Barker, 2011). It was infused into existing subjects and activities to 

promote pro-environmental behaviors among students (Hsu and Roth, 1998). In 2010, Taiwan launched the 

national Environmental Education Act after two decades of debates and general discussion. The main goals of 

the Environmental Education Act are to maintain the ecological balance of the environment, to respect life, 

and to foster social and environmental justice. All these are convened to promote sustainable development, 

with environmentally aware citizens, sound environmentally friendly communities and rigorous 

environmental studies (Lin, 2013; Yeh, 2017; Lin and Su, 2019). Although environmental education was 

deemed important, it was not considered as a formal subject (Yueh and Barker, 2011), so schools rarely spend 

time on teaching environmental education. The lack of support from school leaders and an overwhelming 

workload on other subjects makes it difficult to promote environmental education. As a result, Ministry of 

Education launches a “Green School” program and encourages schools to develop sustainable campuses. 

Through the promotion of sustainable development, this program expects student to have stronger awareness 

of environmental protection and pro-environment behaviors (Jenget al. 2006). 

Despite similar concerns raised in both societies that seem to hamper the socially critical approach of 

environmental education (Huckle, 1991; Mogensen, 1997), teaching strategies and pedagogical approaches in 

environmental education vary due to different natural and social environments. Hence, it is worth to 

investigate how schools promote environmental education and receive various learning outcomes in 

Singapore and Taiwan (Kwan and Stimpson, 2003; Joseph et al., 2005; Yueh and Barker 2011). The main 

objectives of this paper are twofold: 1) to compare the pro-environmental behaviors in secondary schools 

between Singapore and Taiwan, and 2) to examine the effectiveness of those approaches in promoting 

pro-environmental behaviors under different cultural context.  

Pro-environmental behavior in environmental education 

Pro-environmental behaviors are behaviors that allow citizens to consciously seek to lessen one’s 

negative impacts on the natural and built environment and perform moral duties in taking ownership of 

sustaining the environment for the current and future generations. (Kollmuss and Agyeman, 2002). Various 

models, for instance, information deficit model (Burgess et al., 1998), planned behavior theory (Ajzen,1991), 

and prosocial model (Schwartz, 1977; Eisenberg and Miller, 1987; Stern et al., 1999), are formulated to 
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explain the adoption of pro-environmental behaviors. These models focus on either internal factors such as 

individuals’ knowledge or moral obligation, or external factors such as social or cultural influences. Kollmuss 

and Agyeman (2002) synthesize previous models and develop the environmental conscience model to 

fundamentally evaluate pro-environmental behaviors from two major perspectives: internal and external 

factors. Internal factors contain the depth of knowledge acquisition (Burgess et al. 1998), the measure of 

one’s attitude and perception (Ajzen, 1991), and the measure of one’s altruism, individualism and 

bio-spherical values (Schwartz, 1977; Eisenberg and Miller, 1987; Stern et al., 1999). They are used to 

examine if people have environmental consciousness from three perspectives: environmental knowledge, 

awareness, and actions. If they do, they will be highly aware of the importance of environmental protection 

and emotionally feel it is necessary to take actions for the environment. The intrinsic motivation will then 

help people shape environmental values, reinforce their consciousness, and develop better pro-environmental 

behaviors. On the other hand, external factors that shape environmental values are mainly from life 

experiences that influence people’s environmental sensitivity (Chawla, 1998; Kollmuss and Agyeman, 2002). 

Those factors, such as childhood experiences in nature, experiences of pro-environmental destruction, 

pro-environmental values held by the family, role models from friends or teachers, and education, are broadly 

driven by the surroundings (Chawla, 1998). The external factors from social, cultural, economic perspectives 

could enable or hinder people to act ecologically. They also influence people’s intrinsic motivation and 

change how people value and cherish the environment. In summary, the examination of pro-environmental 

behaviors should take both internal and external factors into consideration. 

Assessment of pro-environmental behaviors in environmental education 

Although various models emphasize on the importance of behaviors and drivers that trigger the 

awareness of environmental values, there is a gap between environmental knowledge and actions leading to 

pro-environmental behavior. Traditional knowledge of the environment taught in school is not in essence 

action oriented because teachers normally pass on knowledge to pupils without actively appropriating and 

internalizing with the environment (Jensen, 2002). To link the knowledge and actions of environment in 

school and examine how those actions influence students’ pro-environmental behaviors internally and 

externally, a pedagogical framework is required. There are quite a few frameworks for the evaluation of 

environmental education and sustainable development. For instance, Sauvé (1996) pursues critical reflection 

with regard to the links between EE and sustainable development and aims on different discourses and 

practices of environmental education. Bengtsson and Östman (2013) argue actions form national educational 

policies affect multiple meanings of education for sustainable development. Berryman and Sauvé (2016) 

debate how the economy and polities benefits from taking into account environmental and social aspects of 

sustainable development and influence the future direction of environmental education. Selby and Kagawa 

(2010) propose a “closing circle” framework to examine environmental education from economic, natural, 
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technological, human-environmental perspectives. Among these frameworks, Sauvé (1996) redefined 

environmental education for sustainable development as “environmental education for responsible societies” 

in order to shift the core of environmental preservation duties to humans (Sodiqet al., 2019). Sauvé (1996) 

suggests the six paradigmatic conceptions to engage adolescents by providing a student-centered platform 

and purposely moving away from the traditional teacher-centered strategies that mainly rely on knowledge 

acquisition. In addition to classroom knowledge, she also expects students to actively participate in 

environment education and sustainable development (Berryman and Sauvé, 2016). As a result, these 

paradigmatic conceptions place students in different engagements that involve active learning of the 

environment. Students should take appropriate actions to reflect their pro-environmental behaviors in the 

study of environment education. 

Sauvé views environment from six aspects and proposes guidelines to observe influences of these 

conceptions: 

1. Viewing ‘environment’ as nature – students learn to reconnect with the ‘original’ environment through 

the development of appreciation and respect of the natural environment.  

2. Viewing ‘environment’ as a resource – students learn to manage the limited resources according to the 

principles of sustainable development and equitable sharing. 

3. Viewing ‘environment’ as a problem – students learn to identify, preserve and resolve the situation at 

hand (e.g. pollution).  

4. Viewing ‘environment’ as a place to live – students learn to be aware and informed of the everyday 

place they live in, and be capable of planning their place of belonging.  

5. Viewing ‘environment’ as the biosphere – students learn that the world is interdependent so they can 

take effective activities for a sustainable future. 

6. Viewing ‘environment’ as a community project – students learn to be socio-environmental critics and 

collectively involved in the concerns of the community. 

The six conceptions integrate social representations evolved from the nature and resources to human 

impacts on the environment since the 1920s, and trigger a new angle of viewing environment as the 

biosphere because they are considered from a synchronous perspective and identified in different 

contemporary environmental education discourses and practices. In practice, the six conceptions provide a 

comprehensive understanding of the environment and recommend approaches for schools to promote 

pro-environmental behaviors (Table 1). Students can be inspired to join community projects and take 

responsibility for their places to live, and those activities will be reflected to their internal achievement. 

Students will thus have stronger motivation in knowledge acquisition of sustainable development and more 

participation in schools and communities. As a result, this pedagogical framework will be able to examine 

pro-environmental behaviors through external and internal factors. 
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Table 1 Sauvé’s typology of conceptions of the environment 

Environment Type of relationship Principal characteristics 
Examples of Teaching / 
learning strategies 

as nature to be appreciated, 
respected, preserved 

the original, “pure” environment; 
nature-as-a-cathedral; 
nature-as-a-uterus 

nature exhibitions;  
immersion in nature 

as a resource to be managed our collective biophysical 
heritage, sustaining quality of life 

3Rs campaigns; audit of 
energy consumption 

as a problem to be solved the biophysical environment, 
supporter of life, threatened by 
pollution, deterioration 

problem-solving strategies 
case study 

as a place to 
live 

to know and learn 
about, to plan for, to 
take care of 

our daily living environment with 
its sociocultural, technological and 
historical components 

environmental story of our 
place eco-gardening project 

as the 
biosphere 

in which we all live 
together, into the 
future 

the spaceship Earth, object of 
planetary consciousness, a 
world of interdependence between 
beings and things 

case study on a global issue; 
storytelling illustrating 
different cosmologies 

as a community 
project 

in which to get 
involved 

a shared living milieu; the focus of 
socially critical analysis; a political 
concern for the community 

integral action-research 
(participatory process aimed at 
transformation); 
environmental issue forums 

Methodology 

The schools selected in this study are primarily due to their emphasis and productive learning outcomes 

on environmental education in Singapore and Taiwan respectively. Commonwealth Secondary School is the 

Centre of Learning for Environmental Education in Singapore. The school has focused on curriculum designs 

towards environmental education and attained national awards such as the Watermark Award and the Green 

Audit Award. These presenting characteristics of Commonwealth Secondary School makes it an ideal study 

site to represent environmental education in Singapore. Er-Chong Junior High School, New Taipei City, 

Taiwan, is the school that has long emphasized on environmental education won notable awards such as the 

Excellence in Energy Education Promotion. It has also been a designated site of green schools in Taiwan 

since 2004. In terms of the nature of ethnos and curriculum practices, these two schools should be able to 

reflect the effectiveness of environmental education.  

A total sample size of 80 secondary school students was selected by the participating schools. Two 

teachers who were directly involved in the conduct of methods in environmental education from the 
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respective schools were also selected. The teachers-in-charge have at least 5 years of experience with regard 

to the conduct of environmental education in their schools. A semi-structured interview was designed to 

evaluate the effectiveness of environmental education. First, teachers were interviewed to gain a basis of 

understanding of the methods and desired behaviors in environmental education. After the interview with 

teachers, only 4 paradigmatic conceptions (viewing environment as nature, resource, problem, and a 

community project) were selected in terms of the highlights of curriculums in both schools. Teachers in each 

school discussed objectives that fit the four conceptions and wrote down the methods that have been 

implemented for the objectives. This was to ensure interviewees in each school have participated in the same 

activates and are able to figure out the effectiveness of pro-environment behaviors under the same context. 

Strategies and desired behaviors for the four paradigmatic conceptions were listed and students were asked in 

groups to identify the methods they had learned from the four conceptions. During the 30-minute interview, 

students wrote down their responses of the methods and shared their opinions regarding the effectiveness of 

methods employed in fostering desired environmental behaviors. Students checked yes or no to answer if 

methods were properly designed to learn the environment for from the four perspectives and if the methods 

were effective in promoting pro-environment behaviors. Their feedbacks were recorded as auxiliary materials 

to delineate influences on internal and external factors for pro-environmental behaviors. Thirdly, the 

grounded theory (Glaser and Strauss, 2009), including observation and photography of the surrounding 

environments in schools, was introduced to help explain how external factors ascertain the responses in 

environmental education. 

Analysis of the effectiveness in pro-environmental behaviors 

5.1 Identification of methods and effectiveness  

In Commonwealth Secondary School, Singapore, four strategies were developed to reflect the 

environment as nature, resource, a problem and a community project, and desired behaviors were conducted 

to implement the strategies (Table 2). Thirty students were asked to identify the methods they have learned 

and exchange their opinions regarding the effectiveness of the behaviors for paradigmatic conceptions of the 

environment. Results indicated that most of the respondents were able to identify the methods and resultant 

behaviors they seek to achieve. 93% of the respondents identified the Built-in Rainforest as an effort to 

promote appreciative and conservative behaviors towards the natural environment and its bio-diversity, while 

67% of the respondents identified the Annual Area Cleaning as an effort to inculcate the need to sustain and 

clean lived areas. All the respondents identified the provision of Recycling Bins in the classrooms in efforts 

to foster the Need-to-Recycle. Similarly, all the respondents identified the Home Energy Audit as efforts to 

Reduce Energy Consumption. 
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Table 2 Identification and effectiveness by Commonwealth Secondary School 

View environment 
as 

Methods/strategies Desired behavior 
Identification of 
the method (%) 

Extent of 
effectiveness (%)  

nature Built-in ‘Rainforest’ 

Appreciate and 
conserve natural 
environment and its 
biodiversity 

93 80 

resource 
Provision of recycling 
bins in every class 

Recycling used 
materials 

100 13 

a problem Home energy audit 
Reduce energy 
consumption 

100 83 

a community 
project 

Annual area cleaning 
Sustaining 
cleanliness, taking 
care of lived areas 

67 7 

However, it is worth to note that students did not fully agree that the strategies were effective for desired 

behaviors. Most respondents agreed that the Built-in Rainforest (80%), and the Home Energy Audit (83%) 

are effective in fostering the desired pro-environmental behaviors—“appreciate and conserve natural 

environment and its biodiversity” and “reduce energy consumption”. However, the Provision of Recycling 

Bins (87%) and the Annual Area Cleaning (93%) proved to be ineffective in facilitating the attainment of the 

two desired pro-environmental behaviors—“recycling used materials” and “sustaining cleanliness, taking 

care of lived areas” among the respondents. 

In Er-Chong Junior High School, Taiwan, teachers developed various strategies to learn the environment 

as nature, resource, a problem and a community project, and expected different desired behaviors from the 

strategies (Table 3). Fifty students were asked to identify the methods they have learned and exchange their 

opinions regarding the effectiveness of the behaviors. Similar to the responses in Commonwealth Secondary 

School, Singapore, most of the respondents were able to identify the methods and resultant behaviors they 

seek to achieve. 80% of the respondents identified the Tamsui coastal fieldwork/cleanup as an effort to 

promote appreciative and conservative behaviors towards the natural environment while 88% of the 

respondents identified the Compost Area as an effort to inculcate in the need to recycle. 94% of the 

respondents identified the active beautification of the environment through the use of unwanted materials 

instilled behaviors to sustain and clean lived areas. All the respondents identified the ZED (zero energy 

design) Classroom as an effort to raise awareness in Reducing Energy Consumption. 
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Table 3 Identification and effectiveness by Er-Chong Junior High School 

View environment 
as 

Methods/strategies Desired behavior 
Identification of 
the method (%) 

Extent of 
effectiveness (%) 

nature 
Tamsui coastal 
fieldwork/clean-up 

Appreciate and 
conserve natural 
environment and its 
biodiversity 

80 90 

resource Compost area 
Recycling used 
materials 

88 84 

a problem 

ZED classroom 
(solar energy 
experimental 
classroom) 

Reduce energy 
consumption 

100 50 

a community 
project 

Active 
beautification of 
surrounding using 
unwanted materials 

Sustaining 
cleanliness, taking 
care of lived areas 

94 82 

Students also did not fully agree with the strategies led to the effectiveness of certain desired behaviors. 

Most respondents (90%) believed Tamsui coastal fieldwork/cleanup was a good approach to appreciate and 

conserve natural environment. 84% of respondents learned the idea of recycling used materials by the use of 

compost areas. 82% of respondents felt active beautification of surrounding using unwanted materials was 

helpful for taking actions on sustaining cleanliness and taking care of lived areas. However, only 50% of 

respondents thought ZED classroom was a good approach for people to reduce energy consumption. 

Although methods in both schools were chosen differently, those approaches generally followed the 

paradigmatic conceptions and positively affected students’ pro-environmental behaviors. Nonetheless, some 

approaches were not as effective as expected. The similarities and differences between the approaches were 

largely driven by internal and external factors from these two schools. As a result, it is essential to analyze 

how internal and external factors play a key role in both schools.  

5.2 Comparison of methods and effectiveness in promoting pro-environmental behaviors  

Although students in Singapore and Taiwan shows positive pro-environmental behaviors and students 

recognize the usefulness of the activities designed for a better understanding in environmental education, they 

are still curious about the effectiveness in promoting pro-environmental behaviors. For instance, students in 

Commonwealth Secondary School suspect if the activity of recycling practices can change people’s behaviors 

of recycling used materials, and students in Er-Chong Junior High School doubt learning the reduction of 

energy consumption can help saving energy. As a result, it is essential to further examine how various factors, 

internally or externally, affect effectiveness of behaviors in Singapore and Taiwan.  
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5.2.1 Viewing environment as nature 

According to Sauvé (1996), students learn to reconnect with the original environment via building 

appreciation, respect and the need-to-preserve the natural environment by viewing environment as nature. 

The desired behavior in this research is to appreciate and conserve natural environment and its biodiversity. 

Approaches adopted in Commonwealth Secondary School and Er-Chong Junior High School both created an 

opportunity for students to access and immerse in the natural environment. Despite some artificial elements 

of the Built-in Rainforest developed at Commonwealth Secondary School (Figure 2), 80% of the respondents 

agreed that the rainforest helps them illustrate heightened knowledge about influences of protective behaviors 

toward the natural environment and its biodiversity. A respondent, for instance, expressed her feeling of the 

build-in rainforest below: 

 

“we love being in the rainforest…being part of it…not only do we learn how to appreciate nature, but 

we also learn about the biodiversity that it attracts…also when we see an injured animal taking shelter 

there, we’ll inform the Animal Concerns Research and Education Society (ACRES) and tentatively 

care for it.”  

 

Er-Chong Junior High School took another strategy to help students learn the environment as nature. 

The school conducted Tamsui coastal fieldwork and cleanup so students were able to access to the natural 

environment in close proximity and establish deeper appreciation of the habitat and its biodiversity (Figure 

2). 90% of the students believed the method was effective because it portrayed increased knowledge and 

awareness of the mangroves and mudflats through the fieldwork. Students’ activeness-to-clean also increased 

over time in conjunction with the fieldwork, as the school conducted regular cleanups with the students. A 

respondent elaborated: 

 

“During fieldwork, my teacher relates (the environment) to what we have studied and allow us to have 

a fun experience by going into the mudflats…playing with mudskippers. Each visit is a new 

experience…we really need conserve and clean our natural habitat.” 

 

Both methods portrayed how schools acted as the external factor and facilitated access to the natural 

environment (Dettmann-Easler and Pease, 1999; Bennett and Heafner, 2004) and triggered students to 

immerse and cultivate the environment. Students’ attainment of an emotional involvement for the natural 

habitat was considered as the internal factor and the internal awareness inspired students to develop an 

intrinsic motivation of learning and protecting the nature. Based on the interpretations from the 

Environmental Conscience Model, these approaches had helped students effectively develop 

pro-environmental behaviors of viewing the environment as nature from the combination of external and 

internal drivers. 
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Figure 1  Inside the built-in rainforest in Commonwealth Secondary School that promotes diverse 

bio-diversity 

 

Figure 2 Proximity of Tamsui River (green buffer) for the coastal fieldwork and cleanup 

5.2.2 Viewing environment as a resource 

By viewing environment as a resource; students learn to manage the limited resources according to the 

principles of sustainable development and equitable sharing (Sauvé, 1996). A typical approach is the practice 

of active recycling to minimize the total disregard of unwanted materials or items (O'Connor et al., 2010). 
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Commonwealth Secondary School provided recycling bins in close proximity for students to experience the 

management of wastes (Figure 3). However, 87% of the participants thought that the installation of recycling 

bins did not spur the desired behavior in them. Their responses suggested that the original intent of the 

recycling bin was altered due to the lack of enforcement in its usage. Below were the feedbacks most students 

discussed regarding the idea of recycling bins: 

 

“The (recycling) bins are used for general waste, no one takes it seriously! They are even used for paper 

ball practice!” 

 

“…just throw everything into the (general waste) bins! Don’t waste time!” 

 

 

Figure 3 Unused recycling bins are placed in every classroom 

This approach apparently was not well implemented because students continued to turn a blind eye 

despite prominent presence of the recycling bins and the recycling bins were in close proximity. It was due to 

the pre-existing behavioral pattern, specifically the inculcated behavior of total disposal of unwanted items 

into the general waste. Most of the houses in Singapore install rubbish chutes so general wastes can be easily 

dumped through it. The pattern was prevailing in Singapore society and formed the culture that people were 

not aware of the importance of active recycling. Due to the convenience of waste management, Singaporeans 

are less concerned about the need of active recycling, and the external factor affects students’ attitude of 

active recycling. It makes students less inspired by the implementation of recycling bins on campus. 

Er-Chong Junior High School circled a compost area to teach students how to re-use the resource from 

the surrounding environment (Figure 4). This activity received feedbacks from 84% of the respondents who 
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believed it was effective exhibited active recycling through designated compost areas within the school 

compounds. This first-hand experience raised students’ interest to observe the natural recycling (compost) 

process and witness the resultant effects. A student stated: 

 

“It is fun to dump items that are able to decompose into the environment (compost areas), …over time 

we see how the process enhance vegetation…the greenery and flowers that creeps into the chair 

(compost) beautifully.” 

 

The act of compost played a vital role as an outdoor initiative and successfully promoted active 

environmental involvement among students (Palmberg and Kuru, 2000). Since outdoor activities served as a 

core for environmental responsibility, it acted as an important external factor to shape better pro-environment 

behaviors. The involvement of students in this outdoor initiative (external factor) facilitated knowledge to 

compost as well as the attainment of an emotional involvement (internal factor) towards the resultant effect of 

compost, the enhancement of beauty in greenery. 

 

Figure 4 (Left) a compost area surrounded by chairs are aesthetically arranged; (right) eggshells 

are constantly ‘dumped’ to the compost area 

Although both schools seek approaches to teach the key concept of active recycling, external factors 

prominently influence the efficiency of pro-environment behaviors. The adoption of an experiential and 

affective approach through outdoor compost garners significant responses of effectiveness. The external 

factor raises students’ curiosity to observe changes in the compost areas and rethink the value of natural 

resources. In Singapore, although schools intend to emphasize the importance of recycling resources for 

sustainable development, the whole society does not actively participate. The external factor thus becomes a 

barrier that reduces the intrinsic motivation and incentives to act upon. The lack of incentive prevents people 

to establish better personality traits value system and develop environmental consciousness. As a result, 

necessary intervention and motivation should be considered to re-establish the adoption of active recycling 

(Mannettiet al., 2004). 
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5.2.3 Viewing environment as a problem 

The third pedagogical approach to understand the environment is by viewing ‘environment’ as a 

problem. Students learn to identify, preserve and resolve the situation at hand. A key problem in the 

environmental education is defined as the difficulty in curbing energy consumptions. (Christodoulakiset al., 

2000; Kazim, 2007), because today’s adolescents are the least likely initiators of pro-environmental change, 

especially consumption patterns (Grønhøj and Thøgersen, 2009). Therefore, in relation to the above issue, 

Commonwealth Secondary School developed Home Energy Audit Challenge, an outdoor platform where 

students resolved and conducted energy (electricity) audit in the houses of their peers over a period of time. 

After this activity, 83% of the respondents agreed the method was useful in reducing their energy 

consumption, and portrayed heighted knowledge and action through creativity to resolve high-energy 

consumptions. A respondent said: 

 

“It was really fun, having to go into my friends’ houses to audit the electricity consumption. It was 

funny as well, because one of our friends made her whole family squeezed into a room in order to save 

electricity! ...I think this (experience) taught us how to think out-of-the box in reducing our future 

energy consumption…” 

 

The successful adoption of reduced energy consumption behavior was mainly driven by peer learning 

(external factor), deepened feelings, and involvement (internal factors) among friends. When students were 

formed as a group, they started to observe and compare behaviors between their fellow classmates and 

themselves. Students also noted that the internal incentive to participate in the Challenge was the uniqueness 

and creativeness (internal factors) of their peers’ resolve. These factors heightened their current and future 

actions, and consciously pushed them looking for creative measures to curb energy consumptions at home 

and in school.  

Er-Chong Junior High School designed a ZED Classroom to teach students the concept of reduced 

energy consumption. The ZED Classroom was a specially designed solar-powered room that engaged 

students in exploring other types of energy to replace current high-energy consumption. However, the 

responses were a mixture of positive and negative comments. On one hand, 50% of the respondents found 

that the ZED Classroom and its associated activities were mundane. For instance, a respondent illustrated: 

 

“It is just a classroom that is solar-powered…most of the time we learn about solar energy…sometimes 

teachers teach us other (alternative) energy…really it is nothing much.” 

 

Although ZED Classroom provided various scenarios to let students experience the problem of energy 

consumption and stimulate students to explore alternative sources of energy, the overemphasis on solar 

energy facilitated the loss of intrinsic motivation. In addition, the indoor simulation did not fully reflect 
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problems in the real world. The indoor-only activity also limited students from learning reduced energy 

consumption behaviors due to the lack of practicality (internal factor) for use outside the classroom.  

On the other hand, 50% of the respondents presented heighted knowledge and awareness with regard to 

solar-energy as a resolve to the high-energy consumption issue. One respondent elaborated: 

 

“ZED Classroom is very cool! Everything (tools and materials) about solar energy is in that room! I am 

very interested to see how different components work…maybe I can make one in future!” 

 

Respondents who agreed to the effectiveness of the ZED Classroom and its associated activities 

continued to engage with the learning due to deepened interest gained over solar-energy. It revealed that once 

positive values and attitudes (internal factors) were formed when the need-to-know and action-competencies 

increased over time, and it induced to the full realization of Reduced Energy Consumption, as exemplified by 

the respondents. 

The approaches of both methods differed prominently despite both seeking to promote reduced energy 

consumption behavior. The combination of external (peer learning) and internal factors (emotional 

involvement) successfully captured students’ interests and garnered significant responses of effectiveness in 

Commonwealth Secondary School. Er-Chong Junior High School also tried to establish the ZED Classroom 

as the infrastructure and develop associated activities to make students understand the importance of reduced 

energy consumption. Nonetheless, the external factor did not help students fully realize the urgency of energy 

saving. The indoor activities also did not fully raise students’ learning interests to explore the values or 

attributes of energy consumption. It was clear that if external and inter factors did not infuse with a creative 

approach, pro-environmental behaviors on viewing environment as a problem would not be promoted 

effectively. 

5.2.4 Viewing environment as a community project 

To view ‘environment’ as a community project; students learn to be socio-environmental critics, being 

personally and collectively involved in the concerns of the community (Sauvé, 1996). Commonwealth 

Secondary School institutionalized an “Annual Area Cleaning Exercise” under the guidelines set by National 

Environmental Agency of Singapore. This activity involved classes to clean both the internal and external 

compounds of the school. Every class had to conduct cleaning once through the year and ensure cleanliness 

and sustainability of the campus environment. The intent was to help students cultivate care and concern 

about their living environment, and instill proper waste disposal behaviors during the cleaning process. 

However, 93% of the respondents believed that the method was ineffective in fostering behaviors for 

sustaining cleanliness. Respondents portrayed a lack of knowledge and attitude with regard to the method. 

One student mentioned: 

 

“We just clean the area because we’re told to so… just quickly to do it because Singapore is so hot.” 
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Referring to the Environmental Conscience Model, although the establishment of the Annual Area 

Cleaning Exercise acted as an external factor to stimulate students’ inner motivation, it actually constructed a 

flow of ‘barriers’ and prevented students from fully learning behaviors for Sustaining Cleanliness in their 

living areas. Internal ‘barriers’ such as the lack of attitude, exemplified by the above message, and the lack of 

knowledge made the acts to clean become too instructional, and did not rationalize the environmental 

importance with students. Another vital issue was the lack of a ‘follow-up’ or reflection in the aftermath of 

the area cleaning. It made students feel irrelevance between conducting area cleaning and viewing 

environment as a community project.  

Er-Chong Junior High School took another action, the Active Beautification Using Unwanted Materials, 

to promote behaviors for Sustaining Cleanliness in lived areas. 82% of the respondents who supported this 

method depicted sustained interests and awareness, and expressed their thoughts through creative resolves of 

unwanted materials (Figure 5). For instance, one student addressed: 

 

“My teacher always tells us that there is value even in things that we first see as unwanted…we would 

relook at these (unwanted) things, using our creativity, we make a decorative piece. The more we see it 

(student-made decorations) in school, the more we feel proud…the more we want to contribute.” 

 

The role of the teacher in upholding environmental values served as a key external factor that influences 

students’ heighted creativity towards unwanted items. The resultant products (student-made decorations) 

under the inspiration of the teacher created a sense of belonging and pride. It also deepened students’ 

influences towards both the school and the environment because students’ behaviors were valued and 

appreciated by the community, which is the school itself. 

 

Figure 5 Creative resolves of unwanted materials/items into permanent school decorations (left: 

horse, right: peacock) that foster students’ sense of belonging towards the school and 

environment 
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Both approaches seek to promote behaviors for sustaining cleanliness in lived areas. Nonetheless, the 

expected outcomes varied dramatically. A creative approach facilitated by the environmentally conscious 

teacher through the Active Beautification Using Unwanted Materials in Er-Chong Junior High School 

garnered positive responses of effectiveness, while the instructional approach of the Annual Area Cleaning in 

Commonwealth Secondary School was deemed as ineffective for students did not fully realize the value and 

purpose so they feel uninvolved.  

Discussion 

The comparison of methods reflects how various physical and social environments affect 

pro-environmental behaviors in Singapore and Taiwan. As a highly urbanized country on such a small island, 

it is a big challenge to maintain the physical environment and utilize natural resources in Singapore. To make 

sure people are able to enjoy green space and feel the nature in their daily lives, Singapore government is 

aware of the importance of preserving the nature and makes effort to achieve and sustain a high-quality urban 

environment (Foo, 1996). In addition, lack of natural resources makes Singaporeans sensitive to the 

consumption of resources and look for new technologies to use resources effectively and wisely. Those 

external factors urge people to experience the value of nature and trigger their internal motivation to learn 

how to live with nature. The living experiences make students in schools have better sense of viewing 

environment as nature and a problem. The activities in environment education also conduct 

pro-environmental behaviors effectively.  

However, the external drivers also negatively affect pro-environmental behaviors in Singapore. As stated 

in Section 4.2.2, the activity of recycling does not improve pro-environmental behavior in terms of the 

pre-existing behaviors of waste management. The convenience of waste disposal at home makes people pay 

little attention to the habit of recycling. Students take it for granted and do not have the internal drivers to 

understand the necessity of active recycling in their daily lives, even though they agree recycling is useful for 

environmental protection. Although schools try to establish the personality traits value system, but lack of 

external stimulation limits the effectiveness of pro-environmental behaviors to view environment as a 

resource. Moreover, the objective of cleaning exercise, proposed under the guideline from the government, 

tries to link students to their living environment and inspire them to observe and explore the beauty of nature. 

Nonetheless, this activity does not successfully link to students’ internal motivation that values and 

appreciates the surrounding environment. A key factor is the well-established cleaning systems in Singapore. 

The government and schools hire cleaners to maintain the cleanliness of the country. Citizens feel naturally 

that the environment should be green and clean and literally have no obligation to clean the environment by 

themselves. Lack of external incentives and learning values makes students not aware that maintaining the 

environment is everyone’s responsibility. Consequently, when students are asked to clean their campus, they 

do not feel rewarded after working under the hot and humid weather condition.  
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The external factors in Taiwan play a different role in the promotion of pro-environmental behaviors. 

Due to the rapid growth of manufacturing industries since the 1970s, Taiwan has experienced severe air, 

water, and other pollutions. People have witness how pollutions cause deadly health issues and threaten the 

natural environment. Although Taiwan has rich natural resources, the bloom of secondary industries largely 

contaminate soil, forests, rivers, habitats of wild lives, and so on. These processes show people how fragile 

the nature is and how important environment protection should be. The live experiences trigger people’s 

internal motivation of knowing more about the environment and thinking about sustainable development, and 

push them to take actions for a better living environment. Communities and non-governmental organizations 

start to educate the public the value of nature and the importance of sustainability. After witness of 

environmental changes, citizens are aware of the impacts of environmental issues and willing to participate in 

the activities of environmental protection. It makes activities related to the human-environment interaction 

receive more positive feedbacks. The causal relationship is well reflected at Er-Chong Junior High School. 

Participation in the coastal fieldwork and cleaning encourages students to understand the importance of beach 

cleaning and maintain the beauty of nature. Through the use of compost areas, students witness the natural 

process of decomposition and learn how the wastes is converted to fertilizers and soil amendment. The 

decoration of campus by using unwanted materials stimulate students’ creativities to make their surrounding 

environment attractive. The external factors that trigger people curiosity of knowing the environment will 

help them develop pro-environmental behavior effectively. 

If the external factors do not directly affect people’s daily lives, the factors are not able to easily drive 

people’s internal motivation and promote pro-environmental behaviors effectively. The ZED classroom is the 

example that does not overwhelmingly receive positive feedbacks from students. The objective of the ZED 

classroom is to remind students the importance of reduced energy consumption. The design of this activity 

requires students’ internal knowledge of energy consumption. However, energy consumption is not a severe 

issue in Taiwan so students do not feel the urgency from their daily experience. Although some students 

understand how solar energy plays a key role in reduced energy consumption, lack of external possibilities 

and incentives makes other students less interested internally.  

Conclusion 

The effectiveness of pro-environmental behaviors is mainly driven by external factors and the external 

drivers in Singapore and Taiwan vary. The lack of natural resources and the development of national policies 

make Singapore focus on the maintenance of natural environment and optimization of resource usage. The 

strategies minimize the impacts of environmental pollution and assure sustainable development of the 

country. However, the human-environment relationship is not emphasized so people have less sense of 

human impacts on the environment and less interested in knowing how human activities affect the 

environment. The external factors stimulate people to gain internal knowledge of learning the environment 
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but do not encourage them to value the environment. In Taiwan, external drivers such as economic growth 

and the abuse of natural resources make strong impacts on the environment so people can easily figure out 

how fragile the natural environment is. Under the circumstances, people are urged to learn how human 

activities affect dynamics of nature and inspired to form a consensus and take actions to protect the natural 

environment. Those activities highlight the human-environment relationship and help people form positive 

attitude toward environmental protection. Through the examination from Sauvé’s paradigmatic conceptions, 

the results reflect how different external factors in Singapore and Taiwan trigger various parts of internal 

factors to form different approaches for the effectiveness of pro-environmental behaviors.  

The adoption of paradigmatic conceptions suggested by Sauvé (1996) represents a concise approach to 

evaluate the effectiveness of pro-environmental behaviors and distinguish unique factors leading to the 

success of environmental education in different societies. The paradigmatic conceptions serve as guidelines 

to examine if actions are designed properly in the development of pro-environmental behaviors and how the 

actions are affected by internal and external factors, which are keys to distinguish the doors and barriers that 

affect the effectiveness of pro-environmental behaviors (Kollmuss and Agyeman, 2002). The theoretical 

framework provides a basis for comparison of pro-environmental behaviors and highlights key factors that 

induce to similarities and differences of strategies in schools between Singapore and Taiwan. The 

commonality in this comparison reveals that the emphasis on external factors spur students to attain a level of 

self-directedness in gaining knowledge and effectively inculcate the desired environmental behaviors 

internally. The difference in this comparison highlights the implementation of external factors triggers 

various strategies shaping pro-environmental behaviors and results in diverse learning goals in environmental 

education. On the one hand, external factors driven from the government have clear objectives for 

environmental issues and easily urge people to follow certain regulations toward environmental protection, 

but people have less internal motivation in pro-environmental behaviors. On the other hand, if external 

factors are driven from human-environment interactions, although the formation of pro-environmental 

behaviors takes longer time, people have higher internal motivation to actively participate in environmental 

protection, and keep higher interests in protecting the environment.  

In the midst of a certain invisibility in environmental education from Singapore (Kwan and Stimpson, 

2003) and Taiwan (Yueh and Barker, 2011), it is essential to better grasp the adoption of environmental 

education through its methods and successes in cultivating pro-environmental behaviors among students. In 

addition to the classroom learning, experiential learning is another essential means for students to apply 

knowledge attained into the environment. Through a process of inquiry and reflection that enables them to 

develop and ascertain their own set of environmental beliefs and values (Stevenson, 2007), students will 

better immerse in the diversity of the environment and have the opportunity to engage pro-environmental 

behaviors effectively. Since the success of environmental education can be measured through the alteration of 

existing behaviors and the adoption of pro-environmental behaviors (Hungerford and Volk, 1990; Breiting 

and Mogensen, 1999), the long-term observation of pro-environmental behaviors shall be facilitated in the 
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infusion of the theoretical framework into the dynamic education curriculum with emphasis on the 

involvement of students within the school and their living environment. 

In conclusion, both conventional approach of knowledge acquisition and external drivers such as 

hands-on practices or fieldwork experiences help students experience the value of their living environment 

and appreciate the beauty of nature. Good pedagogical design of activities will further inspire them to 

conduct pro-environment behaviors and protect the environment. As a result, the design of out-of-classroom 

activities will be an important task in environmental education. From a geography perspective, a geography 

fieldwork with appropriate environmental training will be a feasible combination for pro-environmental 

behaviors. 
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