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The cultivation of environmental citizens has become an important measure to cope with the environmental crisis, and the research on the knowledge, conceptions, skills, attitudes, values, and actions of environmental citizens using the Environmental Citizenship Questionnaire (ECQ) is becoming a research focus. The research on environmental citizenship in China mainly staying at the level of theoretical research and descriptive research due to the accuracy of the ECQ. The emergence of the ECQ-China Version is helpful to promote the empirical research on environmental citizenship in China.This study verifies the effectiveness of the ECQ by removing 16 ECQ items which are not suitable for Chinese culture and evaluating environmental citizen-related knowledge among 550 Chinese junior high school students. The ECQ-China Version, consisting of 75 items, showed convincing results for all measurements: students’ past and present environmental citizenship behavior and the essential skills, values, attitudes, and competence that an environmental citizen should be equipped with had a significant impact on students’ future environmental citizenship behavior. This study suggests that: (1) Environmental citizenship education should not only focus on knowledge education, but also include skills education. (2) Environmental citizenship education should adhere to comprehensive principles, focusing on innovative practice of ideas and methods. (3) China’s environmental citizenship education should focus on the cultivation of citizens’ ability to participate, so that environmental citizenship can become the driving force for sustainable environmental development.
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1 INTRODUCTION
The study of environmental citizenship in China began in this century, with few statistical results available (Liu et al., 2020; Mi et al., 2021). Data obtained from the China National Knowledge Infrastructure (CNKI) indicates that environmental citizenship research in China has only existed since 2012, and only six related journal articles exist. As a concept closely related to environmental protection and human development, environmental citizenship can spark citizens’ enthusiasm to participate in environmental protection and contribute to the sustainable development of the environment in the 21st century (Manteaw, 2008). The concept of environmental citizenship is different from the concept of citizenship. Citizenship was originally a political concept that determined the relationship between individuals and the State (Casas-Cortes, 2019; Weinberg and Flinders, 2018). It is easy to distinguish between British citizenship and American citizenship, but it is difficult to define environmental citizenship precisely because it is no longer a purely political matter. So it has been suggested that the concept of environmental citizenship be replaced by being “a citizen of the environment,” thus blurring the concept of environmental citizenship (Bell, 2005). Other researchers believe that the concept of environmental citizenship emphasizes more on citizens’ choice of environment-friendly lifestyle, and also include knowledge, awareness, responsibility, and respect for the environment at both the individual and social levels (Hailwood, 2005; Smederevac-Lalic et al., 2020). While environmental citizenship conceptualizes the relationship between citizens and the environment (Huttunen et al., 2020), the environmental citizenship concept differs from liberal environmental citizenship (Bell, 2005; Fadaee, 2017), corporate environmental citizenship (Özen and Küskü, 2009; Raineri and Paillé, 2016), environmental citizenship responsibility (Aarnio-Linnanvuori, 2019; Vihersalo, 2017), environmental citizenship behavior (Robertson and Barling, 2017; Soleimanpouromran and Ahmadimoghadam, 2021), and organizational environmental citizenship behavior (Khan et al., 2019; Wang, 2022). According to the interpretation of European Network for Environmental Citizenship (ENEC),
“Environmental Citizenship” is defined as the responsible pro-environmental behaviour of citizens who act and participate in society as agents of change in the private and public sphere, on a local, national and global scale, through individual and collective actions, in the direction of solving contemporary environmental problems, preventing the creation of new environmental problems, achieving sustainability as well as developing a healthy relationship with nature. “Environmental Citizenship” includes the exercise of environmental rights and duties, as well as the identification of the underlying structural causes of environmental degradation and environmental problems, the development of the willingness and the competences for critical and active engagement and civic participation to address those structural causes, acting individually and collectively within democratic means, and taking into account inter- and intra-generational justice (ENEC, 2018).
Guided by the concept of environmental citizenship, we should all take responsibility for how we interact with the environment (Asah et al., 2018; Cheema et al., 2020). There are many methods of doing this, including adopting a green lifestyle, participating in environmental decision-making, and holding businesses to account (Young et al., 2010). To ensure a harmonious relationship between the environment and human beings, we must conduct research on social, behavioral, and environmental citizenship (Dobson, 2007; Vlek and Steg, 2007). The impact of modern consumer-oriented society on the environment is currently endangering living standards and is nearing the threshold of the Earth’s carrying capacity (Sodip et al., 2019; Uckan Yuksel and Kaya, 2021). The environmental citizenship concept closely links human activities with sustainable environment development, and the Education for Environmental Citizenship (EEC) is considered a means of achieving such development (Cheah and Huang, 2019; Parra et al., 2020). The goal of EEC is to facilitate the commitment toward and the capacity for active participation in environmentally responsible actions (Goldman et al., 2020).
The extant environmental citizenship research believes that youth citizenship education contributes to environmental sustainability. Simultaneously, it is convinced that responsible environmental behavior and attitudes are critical for environmental protection. Therefore, the purpose of EEC should be to cultivate environmentally-friendly citizens through education, thus EEC is the main focus of the current research. EEC is a type of citizenship education that plays a key role in shaping future environmental citizens (Hadjichambis and Paraskeva-Hadjichambi, 2020a). Although EEC is an emerging educational field, it has already formed a systematical pedagogical landscape (Ariza et al., 2021). In China, the implementation of EEC is conducted according to the following logical structure. First, to recognize the current situation that the environment is being destroyed, and to cultivate awareness of environmental protection (Kirkpatrick and Zang, 2011; Kong et al., 2020; Zhao et al., 2020). Second, to make students realize that protecting the environment is their responsibility from the perspective of citizens’ rights and obligations (Yang and Calhoun, 2007; Fu and Liu, 2017; Liao and Li, 2019; Xiang et al., 2019). Finally, to understand that environmental protection from the sustainable development perspective should aim at intergenerational development (Hu et al., 2020; Zhang, 2018). Based on these points, the Chinese government has proposed “the civic political concept that lucid waters and lush mountains are invaluable assets” (Pan, 2021). The implementation of EEC in China is essentially consistent with the European Network for Environmental Citizenship’s (ENEC) requirements for EEC (ENEC, 2018).
Environmental education has been around since the 1970s and has promoted the cultivation of environmentally conscious citizens as the solution to environmental problems (Ariza et al., 2021; Schild, 2016). Previous researchers have developed the EEC model based on its pedagogical landscape and definition. The EEC model identifies eight outcomes (orange arrows) and can explain environmental education from two dimensions: actions and spheres; that is, individual and collective actions, and public and private spheres (black arrows). The EEC model should be explained at the local, national, and global scales. Although the EEC model includes various factors, such as actions, spheres, and scales, it does not describe the relationship between these factors. The EEC model explains the concept of environmental citizenship education very well.
In order to enrich the theoretical and practical research of environmental citizenship, researchers began to develop a systematic Environmental Citizenship Questionnaire (ECQ). Since the study of environmental citizenship should not only focus on the concept of environmental citizenship, but also include the behaviors of environmental citizens in the past and the future, the researchers designed the ECQ based on the combination and modification of the existing research scale. In the development of the ECQ, the following factors should be specifically considered: (1) taking responsibility for individual behavior and the impact one has on the global and local environment, (2) knowledge and skills for environmental decision making, and taking action; (3) intergenerational sustainably, the idea that the future generations will live better (Dobson, 2007; Olsen et al., 2020).
Finally, the researchers development the ECQ on the basis of the International Civic and Citizenship Education Study (ICCS) Scale, the Sustainability Consciousness Questionnaire (SCQ), and the Environmental Portrait Value Questionnaire (E-PVQ) (Schulz et al., 2016; Gericke et al., 2019; Bouman et al., 2018). Then, the ECQ has been improved based on the EEC model. The ECQ includes six evaluation indicators (green circle) that an environmental citizen (ECn) should possess. According to Hadjichambis and Paraskeva-Hadjichambi (2020a), EEC includes eight pedagogical methods that work together to achieve environmental citizenship (Hadjichambis and Paraskeva-Hadjichambi, 2020b). According to the ENEC (2018), the purpose of EEC is to educate citizens in mastering the skills, values, attitudes, and abilities required to participate in the governance of an environment-friendly society, so as to solve modern environmental problems, prevent environmental problems, and achieve environmentally sustainable development.
Although the concept of environmental citizenship has been theorized, it does not address the specific ways in which environmental citizenship is cultivated (Hadjichambis and Reis, 2020; Schild, 2016; Schindel Dimick, 2015). In order to improve the effectiveness and applicability of ECQ, researchers have improved the ECQ based on the EEC model and the ICCS Scale (Hadjichambis and Paraskeva-Hadjichambi, 2020b; Schulz et al., 2016). The extant environmental citizenship education research in China reveals that the ECQ has the following characteristics. First, it combines environmental education with law to emphasize that environmentally destructive behavior is illegal (Li et al., 2019). Second, it places importance on the cultivation of environmental citizenship behavior as quality education content, and requires students to learn garbage classification skills (Gong et al., 2020). Third, it encourages students to participate in social practice activities (Wang et al., 2021). The ECQ has been verified and confirmed in different countries and has good reliability and validity. Accordingly, this study develops the ECQ by analyzing the applicability of the scale in China through qualitative research and revising the scale through quantitative research. In recent years, China’s EEC has made some progress, but scant research in China has focused on the effectiveness of EEC. Therefore, this study aims to both fill this research gap and develop the ECQ to enable it as an important tool for studying environmental citizenship in China.
2 MATERIALS AND METHODS
2.1 Development of the ECQ-China version
This study’s development of the ECQ-China Version was based on both a review of the extant domestic and foreign literature and the ECQ (including 91 items) that is widely used in European countries. The research process included five stages: translation, expert panel, pilot study, student focus group, and item analysis and reliability (Figure 1). During the research process, the researchers translated and deleted items of the ECQ, so the final version (ECQ-China Version) should be interpreted as the translated version of the ECQ. After deleting a small number of items from the ECQ, the scale still had enough items for the researchers to achieve the study purpose, so the researchers did not replace the deleted items; moreover, the final results showed that the ECQ-China Version could be used for research on EEC in China. In the future, based on the ECQ-China Version, the researchers will create new items to replace the removed ones and add new variables according to the current situation of China’s EEC.
[image: Figure 1]FIGURE 1 | Development of the ECQ-China version.
2.1.1 Generation of the ECQ’s 91 items: translate
During the development of the ECQ-China Version, this study first conducted a comprehensive literature review to discover the scientific instruments used to evaluate the effectiveness of EEC. This helped the researchers to uncover potential items that could be used in the research on EEC. The first group of items was from the ICCS Scale (Schulz et al., 2016). These items did not directly focus on EEC but were closely related to citizenship education and environmental protection. Based on the ICCS research, this study learned about how adolescents in different countries fulfilled their civic responsibilities. Therefore, this study selected and revised the items closely related to environmental citizenship. The second group of items was developed by Hadjichambis and Paraskeva-Hadjichambi (2020a), based on the EEC model. The third group of items was collected from the Sustainability Consciousness Questionnaire (SCQ) (Gericke et al., 2019). During this phase, the researchers added nine items related to attitudes toward sustainable development to the ECQ. The fourth group of items was extracted from the Environmental Portrait Value Questionnaire (E-PVQ), which included 17 items related to environmental values (Bouman et al., 2018). The above four groups of items were translated into Chinese to meet the reading comprehension of junior high school students. Ultimately, this study developed a 91-items scale based on the EEC model, which could be divided into three parts according to the content and purpose of the study: past and present actions (Part A), competence (Part B), and intention (Part C). All parts relate to an ECn. The sources of the 91 items and their focus areas are presented in Table 1.
TABLE 1 | The sources of the questionnaires and their focus areas.
[image: Table 1]2.1.2 Expert panel
The initial 91 items (Supplementary Material) were reviewed by an expert panel comprising of two university researchers and two Chinese junior high school teachers. The expert panel mainly considered whether the items were suitable for measuring environmental citizenship among junior high school students from the following perspectives: reading habits, professional terminology, comprehension ability, and content validity. This process resulted in the deletion of nine items (1b, 3h,3i,3j, 5h, 6f, 6h, 6j, and 6i), which formed the first version of the ECQ (82 items).
2.1.3 Pilot study
The first version of the ECQ was then piloted with 62 junior high school students (9th grade), and two Chinese junior high school teachers were responsible for the classes. The students and teachers were asked to mark any errors, incomprehensible words, or terms. Based on the feedback, incorrect or inappropriate words were revised in the ECQ. During this step, two items (2f and 2h) were removed from the ECQ, and no other items were added.
2.1.4 Student focus group
In addition to the pilot study, this study surveyed students aged 14–15 years and conducted focus group discussions with two groups of 8th grade students to determine whether the 85 items were consistent with real-life situations and language habits. There are 18 14-aged and 16 15-aged students, with a total number of 34. During this process, this study did not add or delete any items, but adjusted the language habits of some items.
2.1.5 ECQ sample
This study was conducted in representative city in a central China that specifically reflected economic development status, education implementation level, demographic characteristics, residents’ consumption capacity, and other factors. According to the latest Chinese city tier system, the representative city belongs to a third-tier city. There are 70 cities with similar characteristics in China across 21 provinces covering a population of 349 million people (Wu and Yi, 2022). This study obtained the consent of the local education department, school, teachers, and respondents and their parents, as follows. First, the researchers communicated with the local education department and school to obtain the opportunity to conduct the research. Second, with the help of the teachers, the researchers obtained the consent of the respondents’ parents through telephone communication. Finally, the researchers distributed questionnaires to the students who agreed to participate in the study.
After considering both the school size and whether the textbooks used by students were nationally representative, the local education department recommended four junior high schools. In China, junior high schools include three grades (grades 7–9). To better understand and evaluate the effectiveness of EEC in grade 7 and provide an improvement experience for EEC in grade 9, this study used random sampling to select 8th grade students from the four junior high schools. The school and all participants provided informed consent, and the consent was written. After obtaining consent, this study distributed 620 questionnaires and effectively collected 550 responses (58.2% female, 41.8% male; response rate = 88.71%). The time to complete the questionnaire was about 30 min.
2.2 Item analysis and reliability
According to Burmeister and Aitken (2012), sample size is a crucial factor that influences the validity and clinical relevance of the findings. This study’s sample size (n = 550) was considered very good for performing factor analysis (MacCallum et al., 1999). The following scale of sample size adequacy was used: probably good over 100, good over 300, very good over 500. After reviewing the previous research (Hutabarat et al., 2020; Kyriazos, 2018), this study used a sample size of over 500. Five items (5a, 8i, 8j, 10i, and 10j) were removed from the ECQ-China Version to achieve an adequate Cronbach’s alpha coefficient for each factor, meaning that 75 items remained in the ECQ-China Version, as shown in Figure 1.
3 RESULTS
3.1 Factor analysis
A principal component analysis (PCA) was conducted using confirmatory factor analysis. Data analysis was done by SPSS Statistics 26.0 (IBM). Supplementary Material and Table 2 present the factor loadings of the 75 items of the ECQ-China Version. Only five items showed factor loadings below 0.450 and above 0.392: one in Q1/Factor 1 (Past and present actions as an ECn), one in Q2/Factor 2 (Knowledge of an ECn), one in Q3/Factor 3 (Conceptions of an ECn), and two in Q5/Factor 5 (Attitudes of an ECn). The vast majority (93.333%) of the 75 items showed factor loadings above 0.450, which is considered an acceptable value.
TABLE 2 | Factor loadings of the 75 ECQ-China version items.
[image: Table 2]From the reliability analysis of 10 factors (Table 3), Cronbach’s alpha value ranged from 0.783 to 0.892, indicating high reliability in all factors. The following factors had the greatest reliability: Knowledge of an ECn (0.868), Conceptions of an ECn (0.892), Skills as an ECn (0.853), Future actions as a student outside school (0.885), and Future actions as a future ECn (0.886).
TABLE 3 | Reliability statistics for the 10 factors.
[image: Table 3]3.2 Kaiser–Meyer–Olkin and Bartlett’s test of sphericity
This study used the Kaiser–Meyer–Olkin (KMO) test to examine the strength of the partial correlation (how the factors explain each other) between the variables, as well as Bartlett’s test of sphericity to test the null hypothesis that the correlation matrix was an identity matrix (Natalya and Purwanto, 2018; Shrestha, 2021). KMO values greater than 0.5 are acceptable in factor analysis (Maskey et al., 2018). Hutcheson and Sofroniou (1999) suggest that values above 0.9 are superb, values between 0.8 and 0.9 are great, values between 0.7 and 0.8 are good, and values between 0.5 and 0.7 are acceptable. The KMO values of the factors in this study ranged from 0.790 (F1)–0.929 (F10), which indicated that sufficient items were predicted by each factor in this study (Table 4). Therefore, all the variables were credible for conducting factor analysis. Moreover, Bartlett’s sphericity test was significant, which implied that the correlation matrix was not an identity matrix, thus supporting the factorization of the correlation matrix (Hadi et al., 2016). The KMO and Bartlett’s sphericity tests showed that the data (variables) were suitable for factor analysis.
TABLE 4 | KMO test and Bartlett’s test of sphericity.
[image: Table 4]3.3 Eigenvalues and percentage of variance
All factors had eigenvalues greater than 1, and the percentages of variance were greater than 40% (Table 5). The “Future actions as an agent of change” factor chad the highest value (70.056) while “Values as an ECn” had the lowest value (40.366).
TABLE 5 | Eigenvalues and percentage of variance.
[image: Table 5]3.4 Correlation between factors
This study used Pearson’s correlation coefficient to examine the possible significant relationships between Part A (F1), Part B (F2, F3, F4, F5, and F6), and Part C (F7, F8, F9, and F10) of the ECQ (Table 6). The Pearson’s correlation analysis showed a significant relationship between all factors except F1 (Table 6). There was a significant positive correlation between F10 and F8 (r = 0.718, n = 550, p < 0.01), which showed the highest correlation. There was also a strong positive correlation between F10 and F9 (r = 0.473, n = 520, p < 0.01), F10 and F7 (r = 0.468, n = 550, p < 0.01), F9 and F8 (r = 0.434, n = 550, p < 0.01), F9 and F7 (r = 0.472, n = 550, p < 0.01), F8 and F7 (r = 0.407, n = 550, p < 0.01), and so on.
TABLE 6 | Correlation between factors.
[image: Table 6]There were low and moderate positive correlations among other combinations of factors (Table 6). Some combinations did not have significant correlations, such as F1 and F3 (r = 0.047, n = 550, p > 0.05), F1 and F5 (r = 0.008, n = 550, p > 0.05), and F1 and F6 (r = 0.009, n = 550, p > 0.05).
3.5 Student’s ECQ results
The results of the student mean values (Table 7) indicate that students had relatively high scores for “Past and present actions as an ECn” (mean value = 2.786), “Knowledge of an ECn” (mean value = 2.454), “Skills as an ECn” (mean value = 2.473), “Future actions as a student outside school” (mean value = 2.516), and “Future actions as a future ECn” (mean value = 2.246). However, the mean values for “Conceptions of an ECn,” “Attitudes as an ECn,” “Values as an ECn,” “Future actions as a student inside school,” and “Future actions as an agent of change” were all below 2.
TABLE 7 | Students’ ECQ-China version results.
[image: Table 7]4 DISCUSSION
This study describes the development and verification process of the ECQ-China Version in detail. First, it determined the original version of the ECQ (91 items) by reviewing the relevant literature and extant research results. Second, the ECQ was reviewed, tested, and discussed by expert groups, teachers, students, and education departments. Through this process, this study deleted 11 items. Finally, this study analyzed the variables in the ECQ using the samples collected in Central China. During this process, five items were deleted to obtain high Cronbach’s alpha values. This study then successfully obtained the ECQ-Chinese Version (75 items).
The research on environmental citizenship in China mainly stays at the level of theoretical research and descriptive research due to the accuracy of the ECQ. The emergence of the ECQ-China Version is helpful to promote the empirical research on environmental citizenship in China. Conversely, the ECQ has received extensive attention and research in Europe, the United States, and Australia (Ariza et al., 2021; Georgiou et al., 2021; Jin and Shriar, 2013) and provides support for the implementation of environmental citizenship education therein. Although EEC has not long been implemented in China, the ECQ-China Version can be used to evaluate China’s EEC. Through correlation analysis, this study reveals that both the students’ past and present environmental citizenship behavior and the essential set of skills, values, attitudes, and competence that an ECn should be equipped with has a significant impact on students’ future environmental citizenship behavior.
Although the conclusion that the ECQ is applicable to China is in line with the researchers’ expectations, the following limitations exist. First, the participants were junior high school students, and primary school students, senior high school students, or college students were not included. Therefore, it is impossible to know whether the ECQ can be applied to measure the EEC of all Chinese students. Second, the sample was from a city in Central China only; cities in Eastern and Western China were not included. In the future, ECQ research in China should consider more student groups, including primary school students, junior high school students, senior high school students, and college students. In terms of sampling, researchers should consider the impact of different cities or regions, levels of economic development, and cultures on the effectiveness of the ECQ. According to the research objectives, this study successfully developed the ECQ-China Version (75 items), which is commendable. However, the ECQ-China Version needs to be tested in the Chinese context using measurement models and structural model. In the following research, we will strive to address these research deficiencies.
5 CONCLUSION
This study uses qualitative and quantitative methods to comprehensively analyze the possible role that the ECQ has in assessing environmental citizen-related information about Chinese junior high school students. The research conclusions are as follows. First, the ECQ-China Version has good reliability and validity and can be used to measure and evaluate the environmental citizenship behavior, willingness, and education of Chinese junior high school students. Second, the environmental citizenship behavior of Chinese junior high school students needs to be strengthened on a practical level. The students should actively participate in social and environmental protection activities to enhance their understanding of environmental issues. Third, EEC for Chinese junior high school students should be further strengthened, especially in terms of the awareness of an ECn’s participation and legal knowledge.
At the level of comparative study, environmental citizenship in China is basically consistent with that in other countries, including knowledge, conceptions, skills, attitudes and values of environmental citizens. In addition, environmental citizenship has a significant impact on the future actions as a future environmental citizen. The difference is that in China, the past and present actions as an environmental citizen only have an impact on the knowledge and skills of environmental citizenship, but have no significant impact on the conception, attitudes and values of environmental citizenship. In the context of China, there has been no systematic empirical research on environmental citizenship, and the potential structural relationships between related variables are not particularly clear. Therefore, we believe that the emergence of the ECQ-China version will provide researchers with a scale for research of environmental citizenship in China. In the future, researchers, including us, should attempt to verify the reliability and validity of the ECQ-China version and simplify it through measurement models and structural models.
Accordingly, this study suggests that: (1) environmental citizenship education should not only focus on knowledge education, such as laws and policies, but should also include skills education, such as recycling, participation in discussions on environmental issues, and so on. (2) Environmental citizenship education should adhere to comprehensive principles, focusing on innovative practice of ideas and methods. (3) China’s environmental citizenship education should focus on the cultivation of citizens’ ability to participate, so that environmental citizenship can become the driving force for sustainable environmental development. This study’s development and verification of the ECQ-China Version can enable its use as an important tool for studying EEC in China, so as to aid sustainable environmental development.
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