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Green Schools in Taiwan – Effects on Student Sustainability 1 
Consciousness 2 
 3 

Abstract 4 

In recent decades, the Taiwanese government has worked actively to implement the 5 

concept of a sustainable Taiwan. As an important step in their strategy, the Ministry of 6 

Education has decided to promote the Green School Partnership Project in Taiwan (GPPT). 7 

However, academic research and critical reflection on the effects of this environmental and 8 

sustainability education initiative are lacking. Therefore, this study focuses on filling this gap 9 

by means of a nationwide generalizable effect study. The sampling allowed comparisons 10 

between the sixth, ninth, and twelfth grades in GPPT and non-GPPT schools and considered 11 

the geographic location (north, center, and south of Taiwan) as well as socio-economic area of 12 

the schools. A total of 1,741 students participated, answering a questionnaire that focused on 13 

student sustainability consciousness (SC) and its components (i.e., knowingness, attitudes, 14 

and behaviors in relation to sustainability). Data were analyzed through structural equation 15 

modeling. Our findings make an important empirical contribution, indicating that GPPT 16 

schools and non-GPPT schools have a similar effect on the SC of students, i.e. schools 17 

engaged in the GPPT do not enhance student SC. In addition, the gender gap regarding SC 18 

increased consistently with each increasing grade level, yielding higher mean values for the 19 

girls than for the boys. Furthermore, an adolescent dip occurred in the student SC, especially 20 

with regard to student sustainability behavior. Given these findings, implications for 21 

developing GPPT are discussed; this research could provide valuable information about the 22 

educational transformation process to enhance environmental and sustainability behavior 23 

among students in Taiwan. 24 

 25 
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1. Introduction 29 

During the United Nations (UN) decade of education for sustainable development 30 

(DESD), many initiatives were adopted by schools to support the implementation of 31 

education for sustainable development (ESD) in teaching and learning. These initiatives 32 

typically involve some type of certification or award, designating the institutions green 33 

schools or ESD-schools. The aim of this study was to determine the effect, at the student 34 

level, of such certification in Taiwan. 35 

In North America, the U.S. Department of Education Green Ribbon Schools1 scheme is 36 

one example of a certification program related to sustainability education. In Europe, schools 37 

are typically supported by the eco-school2 certification program as well as other national and 38 

local certifying organizations. Chinese communities have implemented government policies 39 

and relatively decentralized programs, including green school development based on the same 40 

ideas as the certification programs found in western cultures (Lee, Wang, & Yang, 2013; 41 

Wang, 2009). One example is the government initiative referred to as the Green School 42 

Partnership Project in Taiwan4 (GPPT). The GPPT program, like the eco-school program, is 43 

based on the idea of whole-school approaches to sustainability and is characterized by a 44 

reward and evaluation system (Lee, Wang, & Yang, 2013; Wang, 2009). Environmental and 45 

sustainability awards and certifications (henceforth referred to as certifications) play a 46 

significant role in education. The current study contributes to the body of knowledge by 47 

focusing on the effects (at the student level) of the most widely implemented ESD-48 

certification system in Taiwan, the GPPT. 49 

1.1. What is the Green School Partnership Project in Taiwan (GPPT)? 50 

In recent decades, the Taiwanese central government has worked actively to implement 51 

the concept of a sustainable Taiwan (Tsai, 2012). In 1999, as an important step in this work, 52 

the Ministry of Education decided to promote and fund the Green School Partnership Project. 53 
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The GPPT is ‘characterized by school autonomy, connections among green school partners, 54 

and having a reward and evaluation system’ (Lee, Wang, & Yang, 2014, p. 185) and is 55 

comparable to the eco-school certification and school partnership in Europe. Schools join the 56 

project voluntarily, and can (through the project) get (i) support for their action plans, (ii) 57 

teaching material, and (iii) access to various resources. After becoming part of the partnership 58 

project, the GPPT administration awards the green schools Leaves of Hope (GPPT 59 

certification logos) as they develop and contribute reports about their activities within the 60 

GPPT (Taiwan Green School Partnership Network, 2017).  Lee, Wang, and Yang (2014) have 61 

reported that ~3,700 schools are participating in the GPPT as green schools. 62 

Wang (2009a; b) identified criteria and defined indicators for a successful green school 63 

in Taiwan. These are described in terms of the three operational dimensions: (1) participation 64 

and partnership; (2) reflection and learning; and (3) ecological considerations (Wang, 2009a, 65 

b). This means that many of the indicators operate at the level of the teachers and the school 66 

as an organization. However, Wang (2009a) stresses that green schools should also ‘engage 67 

students in environmental inquiry to increase students’ environmental knowledge, attitudes 68 

and skills and to act harmoniously with people and nature’ (p. 51). 69 

1.2. What Do We Know About the Effects of ESD Certification Programs? 70 

In this section we elaborate on experiences from previous research about the effects of 71 

environmental and ESD certifications. Furthermore, we highlight the two factors, gender and 72 

age, that have been shown to have an impact on the effects of such certifications and are, 73 

therefore, important for an investigation into the effects of the GPPT on students in Taiwan.  74 

Towards the end of the DESD, many researchers in Europe, Israel, and North America 75 

evaluated ESD-certification programs with the aim of gathering knowledge about the effects 76 

of these programs on student outcomes with respect to sustainability. Investigations (e.g., 77 

Boeve de-Pauw, & Van Petegem, 2011; 2017; Cincera & Krajhanzl, 2013; Johnson & 78 
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Cincera, 2015; Olsson, Gericke, & Chang Rundgren, 2016; Shay-Margalit & Rubin, 2017) 79 

focused on the knowledge, attitudes, and behaviors of students. These studies have mainly 80 

reported very limited effects, weak long-term effects, or in some cases, even, negative effects 81 

of the implementation of environmental and sustainability education programs at the student 82 

level. In a recent study, Boeve de-Pauw and Van Petegem (2017) found that Flemish eco-83 

schools (in Belgium) had no impact on the long-term environmental behavior of students. 84 

These findings confirmed their previous results in a study on student perception of the 85 

environment (Boeve de-Pauw & Van Petegem, 2011). Jonson and Cincera (2015) studied 86 

attitudinal and behavioral change among young people in the US and the Czech Republic who 87 

participated in an environmental education program. They found that it was difficult to 88 

discern participant retention of the attitudinal and behavioral changes sparked by the program. 89 

In addition, in the case of an Israeli green school program,3 long-term influence of student 90 

environmental behavior was shown to be limited (Shay-Margalit & Rubin, 2017). In fact, a 91 

positive effect on student environmental behaviors was achieved only by the most persistent 92 

green schools. Berglund and colleagues (2014) and Olsson and colleagues (2016) investigated 93 

the overall sustainability consciousness of Swedish 18–19-year-olds and 12–16-year-olds, 94 

respectively. These investigations also considered social and economic aspects of 95 

sustainability. Both these studies revealed that ESD-certified schools had very limited impact 96 

on student knowingness, attitudes, and behaviors toward sustainability (where knowingness 97 

taps into what students acknowledge as important or necessary for sustainable development. 98 

See also the methods section). In fact, among 15–16-year-old students, an ESD certification 99 

had a negative impact on student outcome with respect to sustainability (Olsson et al., 2016).   100 

Otto and colleagues (2016) found a negative relationship between income and certain 101 

pro-environmental behavior (e.g. travel mode choice). One hypothesis is that this relationship 102 

influences student perceptions of sustainability issues as well. If schools in areas with higher 103 
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income are more likely to certify themselves as ESD schools, it might lead to a reduced effect 104 

on pro-environmental and sustainable behavior among the students in these schools. 105 

However, in a Swedish study by Olsson and colleagues (2016), the ESD certified schools and 106 

non-certified schools were in areas with the same kind of socioeconomic conditions; thus, it 107 

was argued that the absence of an effect of the ESD certification was a result of the school's 108 

pedagogy rather than socioeconomic factors.  109 

Moreover, environmental and ESD-certification programs seem to have different effects 110 

on boys and girls (Boeve-de Pauw, Jacobs, & Van Petegem, 2014; Cincera & Krajhanzl, 111 

2013; Goldman, Pe’er, & Yavertz, 2015; Oerke & Bogner, 2010; Olsson & Gericke, 2017). 112 

Using the Bogner and Wiseman (2006) framework for the two-dimensional model of 113 

environmental values (2-MEV), several studies investigating the effects of environmental and 114 

sustainability education programs have found significant differences between boys and girls. 115 

Values representing utilization were found to be lower among girls and higher among boys, 116 

and those values representing preservation were found to be lower among boys and higher 117 

among girls (e.g., Boeve-de Pauw, Jacobs, & Van Petegem, 2014; Liefländer & Bogner, 118 

2014; Oerke & Bogner, 2010). An Israeli study of 14–17-year-old members of a youth 119 

movement confirmed the general trend among young people. The results revealed that, 120 

compared with boys, girls express more concern for the environment and more interest in 121 

environmental education (Goldman et al., 2015). Cincera and Krajhanzl (2013) showed that 122 

the level of action competence among secondary students in Czech eco-schools differed 123 

between boys and girls, i.e., significantly higher mean values were obtained for the girls than 124 

for the boys. In a Swedish study of the effects of ESD implementation, Olsson and Gericke 125 

(2017) found, through a cross-sectional comparison, an increased gender gap for each grade. 126 

This gap was amplified among students in schools participating in ESD-certification 127 

programs (Olsson & Gericke, 2017), indicative of a gender socialization process.  128 
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According to many studies, age must also be considered when investigating the effects 129 

of environmental and sustainability implementation initiatives (e.g., Boeve de-Pauw, Donche, 130 

& Van Petegem, 2011; Liefländer & Bogner, 2014; Negev et al., 2008; Olsson & Gericke, 131 

2016; Otto & Kaiser, 2014; Wiernik, Ones, & Dilchert, 2013). Otto and Kaiser (2014) and 132 

Wiernik and colleagues (2013) found a positive relationship between increased age and pro-133 

environmental engagement among adults; they also found that pro-environmental behavior 134 

increases when people are more exposed to relevant environmental topics in their daily lives.  135 

Boeve de-Pauw, Donche, and Van Petegem (2011) investigated whether age affects the 136 

relationship between personality and the environmental worldview of adolescents. They 137 

found that personality-related factors (e.g. well-organized and goal-oriented students) explain 138 

only a small fraction of the variation among the students. However, their data showed that age 139 

is an important factor, and so must be included in investigations of the effects of 140 

environmental and sustainability education programs. Liefländer and Bogner (2014) 141 

investigated environmental attitudes in terms of utilization and preservation values among 9–142 

13-year-old German students participating in an environmental education program. The 143 

results revealed that (compared with their adolescent peers) younger students adopted more 144 

environmentally friendly attitudes. The same trend was observed in an Israeli study, in which 145 

younger students exhibited more environmentally friendly attitudes and behavior than 146 

adolescents (Negev et al., 2008). A Swedish study expanded on the environmental education 147 

research studies mentioned previously by also including social and economic components in 148 

their investigations of young peoples’ sustainability consciousness (SC) (Olsson & Gericke, 149 

2016). Their investigation revealed (what they referred to as) an “adolescent dip” in student 150 

SC among sixth, ninth, and twelfth graders in Sweden. The dip was characterized by a 151 

decrease in the SC between the sixth and ninth grades, and a subsequent rebound for the 152 

twelfth grade SC. This dip was amplified among students in schools participating in ESD-153 
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certification programs (Olsson & Gericke, 2016). In contrast, Wiernik and colleagues (2013) 154 

found a consistently positive relationship between age and pro-environmental engagement in 155 

adults. 156 

1.3. Environmental Education and GPPT in Taiwan 157 

The number of empirical studies on the effects of ESD certification programs has 158 

increased in many western communities. However, in Taiwan, academic research and critical 159 

reflection on the effects of the ESD initiative GPPT are lacking (Lee et al., 2014; Wang, 160 

2009a). Some studies on the environmental perspectives of education have, nevertheless, been 161 

published. Chang, Chang, and Yang (2009), for example, found a gap between the intended 162 

and actual teaching goals of secondary school teachers delivering Earth Science education in 163 

Taiwan. The goal of those teachers was to focus on the effect of their teaching on student 164 

attitudes towards the environment, but they were unsuccessful in their efforts (Chang et al., 165 

2009). Hsu and Roth (1998) investigated environmental literacy and environmentally 166 

responsible behavior of secondary school teachers and found differences between teachers in 167 

urban and rural areas. Compared with their counterparts in rural settings, teachers in urban 168 

settings were more intent on taking environmentally responsible actions. These studies 169 

focused on the intention and practices of teachers. Several studies have also focused on the 170 

student perspective. The cognition, attitude, and behavioral intention of elementary school 171 

students with respect to the conservation of wetland habitats have been investigated (via the 172 

Environmental Learning Center initiative) in Taiwan. The results revealed that the 173 

intervention had a more substantial effect on younger students than older elementary students 174 

(Lin &Wang, 2006).  175 

Wang (2009b) developed a framework for performance evaluation of the GPPT, 176 

covering school organization and teachers. Evaluation results indicate that not everyone (i.e 177 

not the whole school) was commonly involved in the GPPT (Lee, Wang, &Yang, 2014; 178 



8 
 

 

Wang, 2009a). However, the performance evaluation tool neglected the effect of the GPPT on 179 

the environmental and sustainability literacy of students participating in the project. These 180 

features are, nevertheless, included in the definition of a successful green school (Wang, 181 

2009b). Thus, environmental and sustainability literacy among students is the outcome that 182 

ESD in general and the GPPT in particular aims for, which is why it should be investigated 183 

and evaluated. The current study was designed to close this gap in empirical research 184 

examining the impact of the GPPT on student sustainability learning outcomes.  185 

1.4. Sustainability Consciousness (SC) 186 

The 2-MEV scale is commonly used to investigate environmental attitudes. In Europe 187 

and the U.S., this scale has sometimes been used to evaluate the effects of environmental 188 

education programs and interventions on the environmental learning outcomes of students 189 

(e.g., Johnson & Manoli, 2010; Liefländer, Fröhlich, Bogner, & Schultz, 2013). Scales 190 

covering environmental behavior, environmental knowledge or connectedness to nature are 191 

also commonly used in the field of environmental education research (e.g. see Otto & Pensini, 192 

2017). Instruments that only cover environmental issues are sometimes inadequate for 193 

evaluating ESD projects that typically include environmental, social, and economic 194 

dimensions. The concept of Sustainability Consciousness (SC) was therefore developed and 195 

operationalized into a survey instrument (Gericke, Boeve-de Pauw, Berglund, & Olsson, 196 

2018). The concept of SC includes environmental, as well as social and economic aspects of 197 

sustainability. The Sustainability Consciousness Questionnaire (SCQ) allows the investigation 198 

of student sustainability knowingness, attitudes, and behaviors (Gericke et al., 2018). 199 

Moreover, the SCQ covers important aspects of education that are vital to the investigation of 200 

the overall awareness of sustainable development and the preparedness of young people for 201 

future action on sustainability issues. In this paper, we use the SCQ in the context of Taiwan 202 

and investigate the effects of the GPPT at the student level. Since age and gender are reported 203 
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as two common factors that affect environmental and sustainability education, we also 204 

investigate the possible effects of GPPT schools on these factors through the SCQ. 205 

The SCQ has been used in several Swedish studies to investigate the effects of ESD at 206 

the student level (e.g., Berglund et al., 2014; Olsson & Gericke, 2016; Olsson et al., 2016). 207 

The construct was developed in Sweden to describe an individual’s action potential with 208 

respect to sustainability. SC is defined as a composite of knowingness, attitudes, and self-209 

reported behaviors related to each of the three components (environmental, social, and 210 

economic) of SD, as illustrated in Figure 1 (in the SC concept, knowingness does not refer to 211 

purely factual knowledge. Instead, knowingness is defined by a recognition of the 212 

fundamentals of the concept of sustainable development and is measured by the degree of 213 

recognition of these fundamentals). Recently, Gericke and his colleagues (2018) reported on 214 

the theoretical underpinnings of the SC concept as well as the development, validation, and 215 

operationalization of the questionnaire (SCQ) measuring SC.  216 

The SC definition is closely related to the description of action competence by Breiting 217 

and Mogensen (1999), who describe action competence as co-variations in the knowledge of 218 

action possibilities, confidence in one’s influence, and a willingness to act, thereby coinciding 219 

with the purpose of ESD (Vare & Scott, 2007). These three aspects of action competence are 220 

considered in the SC concept (for further information, see Gericke et al., 2018) by taking a 221 

holistic approach to the psychological constructs of knowingness (K), attitudes (A), and 222 

behaviors (B) within the environmental, social, and economic components of sustainable 223 

development (see Figure 1).  224 

The features of the SC concept are closely linked to the descriptions of the successful 225 

outcomes associated with the student level of the GPPT (Wang, 2009a). The SC framework 226 

and the operationalization of the concept through the SCQ are, therefore, used to investigate 227 

the effect of the GPPT on student SC at different levels of the school system in Taiwan.  228 
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 229 

 230 
Figure 1. A representation of the concept of Sustainability Consciousness.  231 
K=knowingness; A=attitudes; B=behaviors; ECO=economic; SOC=social;  232 
ENV=environmental; SC=sustainability consciousness 233 
 234 

1.5. Aim and Research Questions 235 

The aim of our study was to investigate the effects of the GPPT on the overall SC, 236 

sustainability knowingness, attitudes, and behaviors of students attending GPPT schools. We 237 

compared students in GPPT schools and those in non-GPPT schools. We also evaluated the 238 

difference in the SC, sustainability knowingness, attitudes, and behaviors of (i) boys and girls 239 

and (ii) students in different grades, depending on whether they attended a GPPT or non-240 

GPPT school. 241 

Our three research questions were as follows: 242 

1. What are the effects of the GPPT on the overall SC and on sustainability knowingness, 243 

attitudes, and behaviors of the students? 244 

2. Is the effect of gender on the SC, sustainability knowingness, attitudes, and behaviors 245 

of students moderated by schools participating in the GPPT?  246 

3. If there are age-based effects on the SC, sustainability knowingness, attitudes, and 247 

behaviors of students, do these differ between GPPT schools and non-GPPT schools? 248 
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2. Method 249 

2.1. The Sample of Students 250 

To investigate the effects of the GPPT, the sample included schools participating in the 251 

GPPT certification program and comparable non-GPPT schools. We examined three different 252 

grades in this study (grades 6, 9 and 12, which are the final year of elementary school, junior 253 

high school and senior high school), allowing for cross-sectional comparisons to study age 254 

effects. The age of the students was 12, 15 and 18 years respectively. The naturally occurring 255 

mix of boys and girls allowed for investigations of gender differences. 256 

The sampling process considered the balance between GPPT and non-GPPT schools, 257 

the school location (northern, central, and southern Taiwan) and socio-economic factors. The 258 

schools were selected to ensure that the socio-economic background of the students was the 259 

same in the GPPT and non-GPPT schools from the same geographic area, so as not to bias 260 

our comparisons. Nine schools participated in the study of sixth grade students. Four schools 261 

in northern Taiwan were chosen, two were typical GPPT schools, and the other two schools 262 

were non-GPPT schools. Similarly, two GPPT schools and two non-GPPT schools were 263 

chosen in southern Taiwan. Only one non-GPPT school in central Taiwan was selected as a 264 

control school; this represents the actual situation, with fewer GPPT schools located in this 265 

area than in the northern and southern parts of the country. For the ninth-grade sample, seven 266 

schools joined the study (four GPPT schools and three non-GPPT schools). The number of 267 

junior high schools in northern Taiwan is higher than in southern Taiwan and just a few 268 

GPPT junior high schools are located in central Taiwan. Therefore, two GPPT and two non-269 

GPPT schools from the north and two GPPT and one non-GPPT school from the south were 270 

invited to participate in the study. The sample of twelfth-grade students was similar to that of 271 

the sixth-grade students. Nine schools were asked to respond to the questionnaires: four 272 

GPPT schools (two in the north and two in the south) and five non-GPPT schools (two in the 273 
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north, two in the south, and one in the center). As previously stated, all non-GPPT schools 274 

were selected on the basis that they were in the same region as a GPPT school, and recruit 275 

students from the same socio-economic background. The participating schools were all 276 

located in urban areas, reflecting the fact that in Taiwan GPPT schools are mainly located in 277 

urban areas. Each school was asked to contribute to the study by randomly selecting two 278 

classes of students to fill in the questionnaire.  279 

The sex ratios of the sixth-graders and ninth-graders represent the actual situation in 280 

schools. However, the sex ratio (girl/boy) was higher than the actual value associated with the 281 

twelfth grade, because one of the selected GPPT schools was an all-girl high school. This 282 

school was a typical GPPT school and therefore represented a valid part of the sample for the 283 

current study.  284 

 285 
Table 1  286 
The number of participants, sex ratio, and the fraction of missing data associated with each 287 
grade 288 

 289 

 290 

2.2. The Sustainability Consciousness Questionnaire 291 

Several researchers (e.g. Berglund et al., 2014; Boeve de-Pauw et al., 2015; Olsson et 292 

al., 2016) have used the survey instrument to evaluate the SC of students. The instrument was 293 

developed in Sweden and operationalizes the concept of SC through a 49-item questionnaire 294 

(Gericke et al., 2018). The SC consists of three aspects, namely sustainability knowingness, 295 

sustainability attitudes, and sustainability behaviors. In addition, each item in the 296 

questionnaire also reflects the environmental, social or economic component of SD (see 297 

Figure 2 for the theoretical model). However, in the current study, we focused on the SC, 298 

sustainability knowingness, attitudes, and behaviors of students, rather than on the 299 

Grade six Grade nine Grade twelve Whole sample
GPPT Control Total GPPT Control Total GPPT Control Total GPPT Control Total

Number of schols 4 5 9 4 3 7 4 5 9 12 13 25
Number of students 216 346 562 292 215 507 294 378 672 802 939 1741
Sex ratio (girls/boys) 0.85 1.00 0.97 1.09 0.90 1.01 3.39 1.09 1.72 1.48 1.01 1.21
Missing data (%) 18.1 15.0 16.2 5.8 19.5 11.6 5.4 7.1 6.4 9.0 12.9 11.1
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environmental, social or economic components. The sustainability knowingness, attitudes, 300 

and behaviors sections reflect (i) what people acknowledge as necessary features of SD, 301 

which is closely related to the cognitive aspect of attitudes (beliefs), (ii) feelings about SD and 302 

what people think about SD issues, and (iii) the self-reported behavior of people about their 303 

actions in relation to these issues. 304 

 305 

 306 
Figure 2. Theoretical model of sustainability consciousness (SC). The three-order model 307 
consists of second-order latent variables referred to as sustainability knowingness (K), 308 
sustainability attitudes (A), and sustainability behaviors (B). The first-order latent variables 309 
consist of items categorized into environmental (ENV), social (SOC) or economic (ECO) 310 
aspects of sustainable development 311 
 312 
 313 

A native Mandarin speaker, who is also an expert in English, translated all the items of 314 

the questionnaire from English into Mandarin. To ensure correct translation into Mandarin, 315 

another language expert back-translated the questionnaire into English.  316 

2.3. Data Analysis 317 

We performed confirmatory factor analyses (CFA) to empirically confirm the 318 

hypothetical model of the SC construct, since this was the first time the questionnaire was 319 

used in the context of Taiwan. The CFA was performed using structural equation modeling 320 
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(SEM) and the statistical software package Mplus (Muthén & Muthén, 2015). The model 321 

described by Gericke and colleagues (2018) was taken as the starting point for our analysis.  322 

As a basis for the CFA in Taiwan, our higher-order model consisted of the same 49 323 

items corresponding to the (i) third-order latent variable constructs of SC and (ii) three 324 

underlying second-order latent variables, sustainability knowingness, attitudes, and behaviors 325 

(see Figure 2). To evaluate the model fit, multiple fit indices were used with recommended 326 

values of ~.95 for the comparative fit index (CFI) and Tucker-Lewis index (TLI). Values ≤.06 327 

were used for the root mean square error of approximation (RMSEA: Tabachnick & Fidell, 328 

2007). Where necessary, modification indices determined how to further improve the model 329 

fit to the Taiwanese data based on meaningful error co-variance between items (Byrne, 1993). 330 

This procedure resulted in the inclusion of three additional error co-variances: two associated 331 

with the sustainability behaviors construct (B6–B7 and B2–B7) and one associated with 332 

poverty reduction, including one item in each of the constructs sustainability knowingness 333 

and sustainability attitudes (K17–A7). Based on the model fit indices, item A19, I think it is 334 

okay that each one of us uses as much water as we want, was found to be especially 335 

problematic in the Taiwanese context. As in the English version, the respondents could 336 

interpret the Mandarin translation of the item in two ways. First, they may respond in relation 337 

to whether it is ok for humanity to use as much water as it wants. Alternatively, it is also 338 

possible to respond in relation to whether it is ok that each individual person uses as much as 339 

they want. The model fit indices of the Swedish CFA (Gericke et al., 2018) showed that this 340 

was not an issue for the Swedish students considered in previous studies. However, the 341 

ambiguity of the item blurred our analysis of the Taiwanese data and, hence, we excluded it 342 

from further analysis.  343 

The data were categorical by nature and, hence, the weighted least squares mean and 344 

variance (WLSMV) estimator was used with delta parameterization (Muthén & Muthén, 345 
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2015). The SEM analyses took into account the nested nature of the data (or hierarchical 346 

dependency of the errors) through the Mplus type=complex command (students clustered in 347 

schools). The final model (consisting of 48 items) was validated with excellent model fit 348 

estimates, CFI= .94, TLI=.94, and RMSEA=.03. The final model and additional statistical 349 

information are presented in the Appendix. Cronbach’s alpha values were calculated to 350 

evaluate the reliability of the entire questionnaire as well as the sub-constructs of 351 

sustainability knowingness, attitudes, and behaviors. Based on the guidelines of Field (2013), 352 

our questionnaire exhibits good reliability (see Table 2). 353 

 354 
Table 2  355 
Reliability measures of the questionnaire and its sub-constructs  356 

 357 
Note. SC=sustainability consciousness, K=sustainability knowingness, A=sustainability 358 
attitudes, and B=sustainability behaviors. Cronbach’s alpha values are shown for the entire 359 
sample, GPPT group of students, and control group of students.  360 
 361 
 362 

To answer the research questions, we used the SEM model to detect significant 363 

differences and to calculate effect sizes between sub-groups within the sample. A GPPT 364 

dummy variable was included in the analysis to allow comparison between the effects on 365 

students in the GPPT group and the non-GPPT group. As Table 1 shows, the sex ratio is 366 

skewed for the group of students constituting the GPPT group in grade twelve. Therefore, in 367 

our analysis, we accounted for gender by including a gender dummy variable that allows (i) 368 

distinction between the sexes (boys and girls) and (ii) analysis of the possible effects of 369 

gender on the latent variables. Two dummy-grade variables were included for the comparison 370 

between students in grades six, nine, and twelve. For calculating the descriptive statistics, we 371 

used SPSS version 22. 372 

Whole 
sample GPPT Control Number of 

Items
SC .92 .91 .93 48
K .94 .85 .83 18
A .79 .75 .83 13
B .77 .76 .78 17
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3. Results 373 

3.1. Effect of the GPPT on Student Sustainability Consciousness 374 

To answer the first research question, we used the SEM model and the GPPT dummy 375 

variable to detect differences between the two groups of students. The results reveal only 376 

slight differences between the groups. It follows that GPPT has no effect on student SC or the 377 

sub-constructs sustainability knowingness, attitudes, and behaviors when we used the entire 378 

sample (all three grades), or separated the different grades (six, nine, and twelve; see Table 4). 379 

For grade nine, the negative effect of attending a GPPT school on student attitudes was just 380 

outside the significance level. 381 

To complement the results of the first research question, we present values of the mean 382 

and standard deviation based on the raw data of student answers to the questionnaire focusing 383 

on SC and the three corresponding sub-constructs sustainability knowingness, attitudes, and 384 

behaviors. Table 4 shows the descriptive statistics for the sample as a whole and for the GPPT 385 

group and the non-GPPT group. As the table shows, the mean and standard deviation for the 386 

GPPT students are almost the same as for the non-GPPT students. The mean values of each 387 

group of students are all higher than the neutral value (3) of the Likert-scale. Moreover, for 388 

both groups of students, the mean values associated with the behaviors sub-construct are 389 

slightly lower than those associated with knowingness and attitudes. 390 

 391 
 392 
 393 
 394 
 395 
 396 
 397 
 398 
 399 
 400 
 401 
 402 
 403 
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Table 3  404 
Descriptive statistics 405 

 406 
Note. Means and standard deviations describing student sustainability consciousness (SC) and 407 
the sub-constructs sustainability knowingness (K), attitudes (A), and behaviors (B) for the 408 
entire sample, GPPT students, and control group. 409 
 410 
 411 
Table 4  412 
GPPT and control group comparisons  413 

 414 
Note. Effect (β) of the GPPT on student sustainability consciousness (SC), knowingness (K), 415 
attitudes (A), and behaviors (B). No estimates were significant at p<0.05. 416 
 417 

3.2. The GPPT and the Effect of Gender on Student Sustainability Consciousness 418 

Our SEM analysis also revealed some grade-specific effects of gender, where the mean 419 

values obtained for girls were significantly higher than those for boys. In this part of the 420 

analysis, the GPPT dummy variable was included when gender effects were calculated. The 421 

 Whole sample GPPT Control
Mean St. dev. Mean St. dev. Mean St. dev.

All grades
SC 3.95 0.44 3.97 0.46 3.93 0.43
K 4.02 0.53 4.04 0.55 4.01 0.51
A 4.12 0.54 4.14 0.57 4.10 0.51
B 3.78 0.52 3.80 0.53 3.76 0.51

Grade six
SC 4.06 0.48 4.12 0.52 4.02 0.45
K 4.16 0.55 4.23 0.60 4.12 0.51
A 4.14 0.61 4.22 0.73 4.09 0.52
B 3.94 0.55 3.98 0.57 3.92 0.53

Grade nine
SC 3.90 0.44 3.88 0.45 3.93 0.42
K 3.98 0.53 3.97 0.56 4.03 0.50
A 4.08 0.56 4.03 0.56 4.15 0.55
B 3.68 0.52 3.69 0.53 3.67 0.50

Grade twelve

SC 3.91 0.39 3.97 0.38 3.86 0.39
K 3.95 0.49 4.00 0.48 3.91 0.48
A 4.13 0.47 4.18 0.43 4.08 0.49
B 3.71 0.46 3.78 0.45 3.66 0.46

All grades Grade six Grade nine Grade twelve
Effect size S.E. P-value Effect size S.E. P-value Effect size S.E. P-value Effect size S.E. P-value

SC 0.030 0.056 0.593 0.113 0.071 0.108 -0.057 0.074 0.441 0.097 0.056 0.086

K 0.040 0.069 0.565 0.134 0.092 0.145  -0.044 0.059 0.454  0.102 0.072 0.155

A 0.008 0.021 0.695 0.025 0.020 0.212 -0.085 0.043 0.051 0.063 0.045 0.159

B 0.036 0.075 0.627 0.096 0.082 0.242 0.039 0.101 0.697 0.121 0.076 0.112
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results in Table 5 show that, for the entire sample, gender had a significant effect on student 422 

SC (β=0.058, p=0.022), attitudes (β=0.034, p=0.006), and behaviors (β=0.104, p<0.001). 423 

Therefore, with respect to sustainability behaviors, the girls scored 10% of a standard 424 

deviation higher than the boys. However, the student sustainability knowingness appears to be 425 

independent of gender, irrespective of whether the entire sample or separate grades are 426 

considered. 427 

Grade-specific effects of gender on the student SC, sustainability knowingness, 428 

attitudes, and behaviors (see Table 5) reveal negligible gender differences for grade six 429 

students. Gender effects for grade nine follow the same trend as those describing the effects 430 

for the entire sample. For twelfth graders, a significant gender effect occurs only for their 431 

sustainability behaviors (β=0.186, p<0.001): girls scored ~19% of a standard deviation higher 432 

than boys. The effect size of sustainability behaviors increases with increasing grade (i.e., 433 

from the sixth through to the twelfth grades; see Table 5). This is indicative of an increasing 434 

gender gap between boys and girls, and for which the mean values obtained for girls were 435 

consistently higher than those obtained for boys. 436 

 437 
Table 5  438 
Differences between boys and girls 439 

 440 
Note. Differences are shown in terms of effect (β) of gender on student sustainability 441 
consciousness (SC), knowingness (K), attitudes (A), and behaviors (B). Results marked with 442 
* indicate estimates significant at p<0.05. A positive effect indicates that a higher mean value 443 
was obtained for the girls than for the boys. 444 
 445 

We also investigated the interaction between the GPPT group and gender, as significant 446 

gender effects must be considered for the entire sample as well as for grade nine and grade 447 

twelve. Significant interaction effects would indicate that girls and boys react differently to 448 

All grades Grade six Grade nine Grade twelve
Effect size S.E. P-value Effect size S.E. P-value Effect size S.E. P-value Effect size S.E. P-value

SC 0.058* 0.025 0.022 0.044 0.038 0.252 0.076* 0.018 0.000 0.059 0.033 0.073

K 0.003 0.034 0.938 0.029 0.050 0.554 -0.004 0.036 0.923 -0.015 0.041 0.723

A 0.034* 0.013 0.006 0.013 0.012 0.252 0.072* 0.013 0.000 0.044 0.030 0.136

B 0.104* 0.030 0.000 0.047 0.031 0.126 0.139* 0.043 0.001 0.186* 0.045 0.000
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the GPPT. A significant interaction effect between gender and GPPT was found for the 449 

overall SC (β=0.094, p=0.007) and behaviors (β=0.197, p<0.001) of grade 12 students. 450 

However, no interaction effects were found for attitudes and knowingness. The interaction 451 

effect for sustainability behaviors (see Figure 3) results from the larger impact of GPPT on 452 

boys than on girls (although GPPT has no overall direct effect, see Table 4). The gender 453 

effects and the interaction between gender and the GPPT must therefore be considered in 454 

discussions of the effect of the GPPT, especially on student sustainability behaviors. 455 

 456 
Figure 3. Twelfth grader sustainability behaviors (B) showing the mean values for the boys 457 
and girls in the GPPT and non-GPPT groups. The GPPT has a slightly greater impact on the 458 
boys than on the girls. 459 
 460 

3.3. The GPPT and Age-Specific Differences 461 

To answer the third research question, the grade variables were used in the SEM model. 462 

The age effect of the GPPT on student SC, sustainability knowingness, attitudes, and 463 
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behaviors was determined by comparing pairs of grades in our cross-sectional design (grades 464 

six and nine; nine and twelve; six and twelve). 465 

The results of the sixth and ninth grade pairwise comparison show that the effect in all 466 

cases was negative. This indicates that the SC, sustainability knowingness, attitudes, and 467 

behaviors of the students decreased when the grade increased from six to nine. The student 468 

SC for the GPPT and non-GPPT groups was compared. In general, the GPPT-certification 469 

amplifies the effect associated with the decrease between the sixth and ninth graders. 470 

However, a significant decrease occurs for the overall data set (i.e., when the entire sample is 471 

considered) with respect to the students’ SC (β=-0.100, p=0.023) and knowingness (β=-0.163, 472 

p<0.001). This trend was also observed for the GPPT group. The sixth graders scored 10–473 

16% of a standard deviation higher than the ninth graders for both SC and knowingness. A 474 

significant negative effect between the ninth graders and the sixth graders in the non-GPPT 475 

group was observed only for sustainability knowingness (β=-0.130, p<0.012). 476 

The ninth grade and twelfth grade comparison revealed rebound in the student SC of the 477 

GPPT group (β=-0.112, p<0.007), non-GPPT group (β=-0.089, p<0.030), and the entire 478 

sample β=-0.095, p<0.007 (see Table 6). The twelfth graders scored 9–11% of a standard 479 

deviation higher than the ninth graders. The effects (see Table 6) for the ninth and twelfth 480 

graders’ SC in the GPPT and the non-GPPT groups show that the ninth-grade dip was, in 481 

general, amplified by GPPT certification. As the table shows, the rebound was associated 482 

with sustainability behaviors between the ninth and twelfth grades (β=-0.363, p<0.001 and 483 

β=-0.344, p<0.001 for the GPPT and non-GPPT groups, respectively). This indicates that, 484 

with respect to their behaviors, the twelfth graders scored 34–36% of a standard deviation 485 

higher than the ninth graders. 486 

Furthermore, the results also show that the SC, knowingness and attitudes of the twelfth 487 

graders were lower than those of the sixth graders (the column to the right in Table 6). The 488 
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difference between students in grades six and twelve follows the same trend as the difference 489 

between students in grades nine and six. Overall, these results provide an answer to our third 490 

research question: they show age-specific differences when we compare the sixth, ninth, and 491 

twelfth graders' SC, knowingness, and behaviors. Compared with that of the non-GPPT 492 

group, these differences were, in general, larger for students in the GPPT group. 493 

 494 

Table 6 495 
Pairwise comparisons of students in different grades with respect to sustainability 496 
consciousness (SC), knowingness (K), attitudes (A), and behaviors (B). 497 

 498 
Note. A negative effect in the left β-column indicates a decrease between grades six and nine. 499 
A negative effect in the middle β-column indicates a rebound from grade nine to grade 500 
twelve. The right β-column shows the grade twelve and grade six comparison. Results marked 501 
with * indicate estimates significant at p<0.05. 502 
 503 
 504 
 505 

Grade 9 : Grade 6 Grade 9 : Grade 12 Grade 12 : Grade 6
β S.E. P-value β S.E. P-value β S.E. P-value

Entire sample
SC -0.100* 0.044 0.023  -0.095* 0.035 0.007 -0.085* 0.034 0.013

K -0.163* 0.006 0.000 -0.019 0.045 0.667 -0.173* 0.041 0.000

A -0.045 0.027 0.098 -0.019 0.019 0.321 -0.028 0.020 0.160

B -0.011 0.068 0.874 -0.415* 0.055 0.000  0.045 0.064 0.476
GPPT

SC -0.105* 0.050 0.036  -0.112* 0.041 0.007 -0.091* 0.040 0.023

K -0.151* 0.054 0.005 -0.052 0.050 0.292 -0.182* 0.048 0.000

A -0.042 0.028 0.132 -0.027 0.022 0.234 -0.022 0.022 0.304

B -0.070 0.071 0.323 -0.363* 0.062 0.000  -0.003 0.068 0.968
Non-GPPT

SC -0.090 0.049 0.067  -0.089* 0.041 0.030 -0.075 0.040 0.057

K -0.130* 0.051 0.012 -0.021 0.052 0.686 -0.158* 0.046 0.001

A -0.037 0.028 0.179 -0.019 0.020 0.345 -0.018 0.022 0.414

B -0.054 0.069 0.441 -0.344* 0.061 0.000  0.017 0.067 0.800
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4. Discussion 506 

Our reliability and validity measures for the final model of the SC questionnaire can be 507 

considered to be well within the recommended ranges (Field, 2013; Tabachnick & Fidell, 508 

2007). Given the validity of our data, our findings can be considered to contribute novel 509 

knowledge about ESD teaching and learning as well as being relevant to ESD research in 510 

Taiwan. 511 

The main findings of this study can be summarized in relation to the research questions. 512 

First, negligible effects on student SC were found between students in the two groups (GPPT 513 

and non-GPPT). Slightly lower mean values were obtained for the sustainability behaviors of 514 

students in both groups compared with the values obtained for corresponding knowingness 515 

and attitudes. Second, for the entire sample, gender has a significant effect (especially on 516 

behaviors), with higher mean values consistently obtained for girls than for boys. Our 517 

findings also reveal that the gender effect on sustainability behaviors increased with 518 

increasing grades in the school system. However, the GPPT seems to reduce the effect by 519 

affecting the self-reported behaviors of twelfth grade boys more than girls, although the 520 

overall gender-effect was largest for twelfth grade students. Third, an adolescent dip in 521 

student overall SC was identified, as characterized by a decrease in the SC of students in the 522 

ninth grade, followed by a rebound in the SC in the twelfth grade. The dip was particularly 523 

clear for the sustainability behaviors of the students. 524 

4.1. Effect of the GPPT on the SC of Students 525 

The impact of ESD-certification programs (e.g., the eco-school program in Europe) on 526 

student perceptions of environmental and sustainability issues has been examined elsewhere 527 

(e.g. Boeve-de Pauw & Van Petegem, 2011; Cincera & Krajhanzl, 2013; Johnson & Cincera, 528 

2015; Olsson et al., 2016). The results of the present study concur with those of studies (e.g. 529 

Olsson et al., 2016; Olsson & Gericke, 2016; Olsson & Gericke, 2017) performed in western 530 
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countries. The development of the GPPT-certification system in Taiwan was based on the 531 

same features as those characterizing the ESD-certification system (e.g., the European eco-532 

school system) in western cultures (Lee, Wang, & Yong, 2013). The fact that our results for 533 

the GPPT and non-GPPT comparison confirm previous research is, therefore, unsurprising.  534 

There could be several reasons for the lack of impact of the ESD certifications in 535 

Taiwan and elsewhere. Income has been shown to correlate negatively with pro-536 

environmental behavior (e.g. travel mode choice) among Chilean adults (Otto et al., 2016).  537 

Taiwanese students in schools from areas with higher socioeconomic status could, therefore, 538 

be expected to score lower for their sustainability behaviors.  However, the GPPT schools and 539 

non-GPPT schools were selected to be as similar as possible with respect to socioeconomic 540 

factors, and therefore such a difference should not have biased our results. Moreover, in 541 

Flanders as well as Sweden, socioeconomic background has been shown not to be the reason 542 

for the absence of effects on students in ESD-certified schools in comparison with students in 543 

non-certified schools (Boeve-de Pauw & Van Petegem, 2017; Olsson et al., 2016).  544 

The limited effect of GPPT on the SC of students may, instead, be attributed to the 545 

possibility that students in GPPT-schools lack ESD teaching, or do not experience this 546 

teaching differently from students in non-GPPT schools. A Swedish study cites the 547 

importance of students experiencing ESD teaching in terms of holism and pluralism (Boeve-548 

de Pauw et al., 2015). As a pedagogy, pluralism is characterized by the aim of acknowledging 549 

and engaging with different views, values and perspectives in education and society, without 550 

the teacher being presented as having “the right answer” and imparting predefined solutions 551 

(Rudsberg & Öhman, 2010). The holistic perspective taps into the relationships between 552 

environmental, social and economic perspectives, the past-present-future, and local-regional-553 

global relationships embedded in these issues to deliver the approach to content. Boeve-de 554 

Pauw and colleagues (2015) have shown that ESD in terms of holism and pluralism have an 555 
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effect on students’ sustainability knowingness and sustainability behaviors, respectively. 556 

Moreover, they found that students in grades six and nine of ESD-certified schools in Sweden 557 

experienced similar (or lower) levels of pluralistic teaching, in comparison to students in non-558 

certified schools. Nevertheless, in grade twelve, the students in ESD-certified schools 559 

experienced more pluralistic teaching than students in non-certified schools (Boeve-de Pauw 560 

et al., 2015). Given that the same trend could be observed in Taiwan, (i.e., students in GPPT-561 

certified schools experience similar levels of ESD teaching in terms of holism and pluralism 562 

to those in regular schools), it is a plausible explanation for our results. If so, GPPT 563 

certification seems to have negligible influence on teaching practice in grades six and nine.  564 

Similarly, in a Chilean study involving young adults, Neaman, Otto and Vinokur (2018) 565 

found that pro-social behavior and pro-environmental behavior were simply two facets of the 566 

same thing. They concluded that working with pro-social behavior in education will also 567 

affect pro-environmental behavior. Based on the findings of Neaman and colleagues (2018), it 568 

could be hypothesized that students’ sustainability behavior will be affected if they experience 569 

pluralistic teaching in which pro-social behavior is encouraged. Once again, in comparison 570 

with other research, the most plausible explanation for our negative results is that the 571 

certification program and the evaluation system of the GPPT do not have the power to change 572 

teaching practices in the participating schools, although this conclusion needs to be 573 

empirically tested.    574 

In the Global Action Programme (GAP) (UNESCO, 2014), a whole-school approach to 575 

ESD is highlighted as a prerequisite for building sustainability competences among young 576 

people. It has been suggested that the GPPT supports whole-school approaches to 577 

sustainability (Lee, Wang, & Yong, 2013). However, Jeng (2004) and Wang (2009) consider 578 

that there is a lack of whole-school teamwork and internal support among the GPPT schools. 579 

This may be attributed to the fact that whole-school approaches to ESD have only been partly 580 
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implemented in the investigated GPPT schools. Such partial implementation is also cited as a 581 

possible general explanation for the limited effect of different certification programs in other 582 

countries (Warner & Elser, 2015). 583 

4.2. The GPPT and the Effect of Gender on Student SC 584 

In general education, the socialization of gender is manifested as an increased gender 585 

gap between boys and girls, where girls (in general) outperform boys (Lahelma, 2014; 586 

Quenzel & Hurrelmann, 2013). Apparently, the gender socialization process starts at an early 587 

age and continues through adolescence into adulthood (Lahelma, 2014; Pomerantz, Ng, & 588 

Wang, 2004; Quenzel & Hurrelmann, 2013). The occurrence of the same phenomenon in 589 

environmental and sustainability education research is therefore unsurprising. However, 590 

previous studies examining environmental and ESD-certification programs have revealed that 591 

girls and boys are affected differently by these programs (Boeve-de Pauw, Jacobs, & Van 592 

Petegem, 2014; Cincera & Krajhanzl, 2013; Goldman, Pe’er, & Yavertz, 2015; Oerke & 593 

Bogner, 2010; Olsson & Gericke, 2107). Our results on the effect of gender on student SC 594 

concur with those of Swedish studies in which a gender gap was identified (Olsson & 595 

Gericke, 2017). As in the present study, the mean values and SC of the girls in that study were 596 

consistently higher than those of the boys. 597 

In the same Swedish cross-sectional study (Olsson & Gericke, 2017), the gender-gap 598 

increased with increasing grade (six, nine, and twelve). Our cross-sectional results in the 599 

Taiwanese context follow the same trend, i.e., the effect of gender on student SC increases 600 

with increasing grade. According to the research literature (e.g. Pomerantz et al., 2004; 601 

Quenzel & Hurrelmann, 2013), the most plausible explanation for gender differences is that 602 

the students have been socialized into different identities. In addition, the socially constructed 603 

girl and boy stereotypes expect girls to adopt values of doing “public good” and to be more 604 
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caregiving, nurturing, and cooperative than boys (Pomerantz et al., 2004; Schwartz & Rubel, 605 

2005), which is in line with SC. 606 

Olsson & Gericke (2017) also found that the ESD-certified schools in Sweden amplified 607 

the gender difference in student SC, which was a result contrary to the official description of 608 

the attributes of ESD (UNESCO, 2006; 2009; 2014), In the present study conducted in 609 

Taiwan, the results suggest that the GPPT-certification actually reduces the gender gap in 610 

grade twelve by affecting the sustainability behaviors of boys more than that of girls (see 611 

Figure 3). Our result, therefore, differs from those obtained in the Swedish context, indicating 612 

that some teaching component affects the sustainability behavior of the students (especially 613 

boys). Fishbein & Ajzen (2011) argue that behavioral approaches in western cultures, where 614 

decisions are often made on an individual level, are not applicable to non-western cultures. In 615 

non-western cultures, decisions about actions are often group-based and influenced by social 616 

factors that sometimes differ from individual preferences. Thus, the effect of the GPPT on the 617 

sustainability behaviors of grade twelve boys could be due to this social effect, but warrants 618 

further investigation. Students’ experience in relation to characteristics of ESD teaching and 619 

learning should, therefore, be considered in future research in Taiwan.  620 

4.3. The GPPT and Age-Specific Differences 621 

Previous research has shown that age must be considered when the effects of 622 

environmental and sustainability implementation initiatives are investigated (e.g., Boeve de-623 

Pauw, Donche, & Van Petegem, 2011; Liefländer & Bogner, 2014; Negev et al., 2008; 624 

Olsson & Gericke, 2016; Otto & Kaiser, 2014). For example, younger students have been 625 

found to adopt more environmentally friendly attitudes and behaviors than their adolescent 626 

peers (Liefländer and Bogner, 2014; Negev et al., 2008). Olsson and Gericke (2016) found a 627 

dip in the SC of Swedish adolescents, using the constructs used in the present study. The dip 628 

was characterized by a decrease in the SC between the 12–13-year old students and their 629 
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adolescent (15–16-year old) peers. The decrease was followed by a rebound in the SC of 18–630 

19-year old students. Our current findings suggest that the same pattern is present among 631 

Taiwanese students. The biggest effect of this adolescent dip is manifested in students’ self-632 

reported behaviors (see Table 6, both columns to the left).  633 

One possible explanation for the dip might be a link between the Reasonable Person 634 

Model (RPM), developed by Kaplan and Kaplan (2009), and the principles of ESD teaching 635 

and learning. According to the RPM, adolescent students readily explore new areas (both 636 

mentally and physically) and in the development of their autonomy, have (in general) less 637 

consideration of others (Kaplan & Kaplan, 2009). Therefore, adolescent perceptions of 638 

environmental and sustainability issues tend to be less fixed to their surrounding world, 639 

compared with pre-adolescent perceptions (Crone & Dahl 2012). The RPM implies that 640 

education in which teaching activities attempt to transfuse sustainability attitudes and 641 

behaviors could have particularly negative effects on the adolescent age group (Kaplan & 642 

Kaplan, 2009; Olsson & Gericke, 2016), which could explain our current findings.   643 

ESD is described as a teaching approach that promotes critical thinking and the 644 

development of competences as a means of realizing sustainable development (Vare & Scott, 645 

2007). Given the relationship between ESD and the RPM, ESD should have the capacity to 646 

remedy an adolescent dip (Olsson & Gericke, 2016). However, this was not the case in either 647 

Sweden or in the current study in Taiwan. Our sixth-ninth and ninth-twelfth grade 648 

comparisons show that effect sizes are slightly larger for the GPPT-group than for the non-649 

GPPT group of students. We suggest that a normative teaching approach, where the teachers 650 

implement actions for transfusing behaviors into students, would have a specific negative 651 

effect on the adolescent age group. Studies in western cultures indicate that teachers generally 652 

teach environmental and sustainability issues in this manner (see Olsson & Gericke, 2016), 653 

e.g., they teach about sustainability rather than for sustainability (Lee, Wang, & Yang, 2013). 654 
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Thus, the observed trend may be a direct result of the current teaching tradition in Taiwan, 655 

which might even be enhanced by the GPPT certification system, and runs counter to the 656 

previously discussed ESD teaching approaches of holism and pluralism. We therefore 657 

encourage Taiwanese ESD educators to consider developing new teaching practices in GPPT-658 

schools.  659 

4.4. Conclusions and Implications 660 

Our findings make a novel and important empirical contribution to the current research, 661 

by indicating the effects of ESD implementation in Taiwan at a student level. They can be 662 

summarized as follows: (1) GPPT schools and non-GPPT schools have a similar effect on 663 

students’ SC. Hence, the findings suggest that the investment in the GPPT does not pay off in 664 

terms of sustainability knowingness, attitudes and self-reported intended sustainability 665 

behaviors among the students. (2) The gender gap, as it relates to SC, increases through the 666 

investigated grades, and consistently higher mean values are obtained for girls than for boys. 667 

However, the GPPT positively effects twelfth grade boys’ self-reported intended behaviors 668 

with respect to sustainability. (3) The adolescent dip in student overall SC occurs especially 669 

for students’ self-reported sustainability behaviors. 670 

Based on the above discussion, there are some key issues to consider for further 671 

development of the GPPT and for further research examining the GPPT. The first issue 672 

concerns the lack of effect on student SC of the teaching in the GPPT schools. Given the 673 

above discussion, development of the GPPT could involve (i) continuing the job of 674 

implementing whole-school approaches (Wang, 2009) and (ii) focusing on ESD-teaching 675 

approaches that include holism and pluralism, which include teaching components 676 

strengthening students’ pro-social behavior that have been shown to have an impact on 677 

student SC (Boeve-de Pauw et al., 2015; Neaman et al., 2018). Second, in general, our results 678 

reveal an increasing gender gap in student SC. The results from grade twelve GPPT-schools 679 
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reveal, however, that this gap is reduced (in general) by some aspect of teaching in these 680 

schools. Further investigation of the pedagogy and ESD teaching approaches in the twelfth 681 

grade of GPPT-certified schools could, therefore, provide a means of improving the GPPT-682 

certification system, particularly with respect to the gender gap. Based on our discussion 683 

above, a third implication for the GPPT certification system relates to the presence of an 684 

adolescent dip in student SC and the fact that the GPPT-certification tends to enhance this. 685 

This indicates the need for an age-adapted transformation of ESD teaching and learning (see 686 

also Olsson & Gericke, 2016) that will meet the needs of adolescents. 687 

Our results also reveal opportunities for further research into how students in Taiwan 688 

experience ESD teaching and learning. Given the limited effects of the GPPT schools on 689 

student SC, future research should examine the kind of teaching approaches that the students 690 

experience in the GPPT schools, including holistic and pluralistic teaching and pro-social 691 

approaches (Boeve-de Pauw et al., 2015; Neaman et al., 2018).  It would also be fruitful to 692 

include socioeconomic factors in any investigations of the GPPT certification system to dig 693 

deeper into the relationship between income and non-sustainable behaviors (Otto et al., 2016). 694 

Further research should also focus on the relationship between the current teaching approach 695 

in the Taiwanese GPPT certification system and the adolescent dip in student self-reported 696 

sustainability behaviors. Moreover, investigating in greater depth the link between the twelfth 697 

grade ESD teaching approach and the positive effect on the behaviors of boys, as reported in 698 

the present study, could provide further information of value to the development of the Green 699 

School Partnership Program in Taiwan. 700 

5. Notes 701 
1. U.S. Department of Education Green Ribbon Schools. 702 
https://www2.ed.gov/programs/green-ribbon-schools/index.html  703 
2. Eco-school certification program. http://www.ecoschools.global/ 704 
3. Green schools program in Israel, see Shay-Margalit and Rubin (2017) 705 
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4. Web-address for the questionnaire and categorization of items: 706 
English version: [Removed due to blinded review. For the review process, see supplementary 707 
file] 708 
Chinese version [Removed due to blinded review. For the review process, see supplementary 709 
file]  710 
Categorization of items: [Removed due to blinded review. For the review process, see 711 
supplementary file] 712 
 713 
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Appendix figure. CFA results for the final full SC model, all grades, Taiwan.  891 
Note: Residual variances of first order factors are constrained to 0*. Squares represent 892 
observed variables and circles are latent variables.  Arrows without origin are residual 893 
variances and the full arrows are factor loadings. Curved double arrows represent relevant 894 
error covariances. And are presented in the appendix table on the next page along with factor 895 
covariances.  896 
 897 
 898 
                                                
*  Sometimes there can be small negative residual variances between levels of multilevel models. It is common 
practice to adjust such residual variances to zero (Muthen & Muthen, 2015).  
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Appendix Table. Relevant error covariances between variables and factor covariances. 899 
  Estimate S.E Two-tailed P-value 
K21 with K20 0.191 0.015 0.001  
K9 with K10 0.240 0.020 0.001  
A7 with K17 0.351 0.014 0.001  
A13 with A6 0.016 0.012 0.178  
B2 with B7 0.250 0.021 0.001  
B3 with B10 0.041 0.017 0.016  
B4 with B14 -0.076 0.016 0.001  
B14 with B17 -0.007 0.016 0.663  
B4 with B17 -0.093 0.016 0.001  
B6 with B7 0.321 0.022 0.001   

     
F2 with F1 -0.072 0.005 0.001  
F2 with F3 0.020 0.004 0.001  
F1 with F3 -0.073 0.006 0.001  
F7 with F5 0.020 0.003 0.001  
F7 with F6 -0.007 0.006 0.227  
F5 with F6 -0.002 0.002 0.293  
F11 with F9 -0.033 0.009 0.001  
F11 with F10 -0.070 0.008 0.001  
F9 with F10 -0.064 0.007 0.001  
F4 with F8 0.209 0.013 0.001  
F4 with F12 0.256 0.019 0.001  
F8 with F12 0.114 0.012 0.001   

Note. Two error covariances between items and two factor covariances are not significant. We 900 
kept them in the model since they were included in the original Swedish model upon which 901 
this work was based.    902 


