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Abstract

:

The theory of planned behavior (TPB) is popular for studying behavioral intentions. While the direct relationships between the three antecedents (i.e., attitudes toward the behavior, subjective norms, and perceived behavioral control) and intentions in the TPB have been extensively studied, the authors of this study hoped to draw attention to the variable “commitment”. It is interesting to explore whether commitment mediates the relationship between the three antecedents and intentions. Furthermore, this study attempted to investigate if the TPB is appropriate for explaining students’ intentions to learn sustainability. Like many other countries, sustainability has been widely integrated into primary and secondary education in China. However, if students are not interested in or feel that they are not capable of learning sustainability, they may be reluctant to do so. Therefore, this study aimed to examine an extended TPB model with a sample of 181 students from a public junior secondary school in China through factor-based partial least squares structural equation modeling. The results showed that the model could explain the intention to learn sustainability. Specifically, this research found that commitment mediated the relationships of attitudes toward learning sustainability, subjective norms, and perceived behavioral control to the behavioral intention.
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1. Introduction


The theory of planned behavior (TPB) is popular for studying behavioral intentions. It is hypothesized that attitudes toward the behavior, subjective norms, and perceived behavioral control are the antecedents of behavioral intentions [1]. Attitudes toward the behavior refer to the extent of an individual’s positive or negative reaction to a specific behavior; subjective norms refer to the extent to which an individual responds positively to the social preferences of the referent others; perceived behavioral control refers to an individual’s perception of his or her confidence in performing a specific behavior [2]. For Ajzen [3], perceived behavioral control is the general state of both perceived self-efficacy (i.e., one’s confidence in the ability to perform a specific behavior) and perceived controllability (i.e., one’s confidence in having the resources to perform a specific behavior), which are the internal and external influences of behavioral intention, respectively. Ajzen and his colleagues are continually pushing for the latest advances and applications of the theory through their own research work [4,5,6,7,8]. Since it was proposed, the theory has been widely applied in various contexts (e.g., [9,10,11]). Moreover, the context of the current study is about students’ intentions to learn sustainability knowledge (will be discussed in detail in the next section). In regard to school and college education, this theory is considered having important implications for explaining students’ behavioral intentions, including college students’ intentions to use a wiki for group work [2], students’ intentions to take English courses in Chinese schools [12], Chinese students’ communicative intentions [13], and college students’ mobile learning intentions [14].



Although the direct relationship between the three antecedents and intentions have been extensively studied, the authors of this study would like to draw attention to the variable “commitment”, which may play a role in explaining behavioral intentions. Commitment, generally referring to “a promise or firm decision to do something” (in the Cambridge Dictionary), is rarely employed in an extended TPB model. However, an individual’s commitment to an organization (i.e., organizational commitment) has long been the determinant of the intention to stay or quit an organization (e.g., [15,16]). This has also been extended to the study of commitment beyond organizational commitment, such as employee and job commitment [17,18]. For example, Cuskelly and Hoye [19], studying the retention of early career sports officials, found that the commitment to officiating affected the intention to continue officiating. In a study of personal information management motivation, Hwang, Lin, and Shin [20] found a significant relationship between knowledge system commitment and knowledge sharing intentions. Moreover, Lee and Jeong [16] used a sample of 459 employees from multiple companies in South Korea and found that organizational commitment mediated the positive relationship between job insecurity and turnover intention. Based on other studies’ findings that affective commitment was amongst the strongest dimension in explaining the intention to remain in a company, Orgambídez, Borrego, and Vazquez-Aguado [21] further found a significant relationship between general self-efficacy of work and affective commitment to the organization. Therefore, it would be interesting to explore whether commitments should be included in the TPB. Recently, Ajzen and Kruglanski [22] proposed the inclusion of motivation to act as a mediator between the three antecedents and intentions in explaining an intentional behavior. In a similar vein, this study posits that the TPB is extended with commitment, which attenuates the links between the three antecedents and intentions.



To test the proposed extended TPB model, this study uses partial least squares structural equation modeling (PLS-SEM). Unlike the covariance-based SEM (CB-SEM), the PLS-SEM is the variance-based SEM (VB-SEM), suitable for testing path models with non-normal data and smaller samples [23]. Since a purposive and convenient sample was employed (i.e., violation of multivariate normality of the data) in this study, the PLS-SEM method is more appropriate to examine the hypothesized model. This study uses WarpPLS7.0 developed by Professor Ned Kock. The Factor-Based PLS Type CFM3 algorithm is adopted because it can improve computation efficiency [24]. The robust factor-based method (also known as consistent PLS [23]), similar to the CB-SEM, is employed to account for measurement errors. In addition, this software tool can determine the structural model fit [24], which is crucial in this study to examine the mediating role of commitment. There is no shortage of studies on mediating effects in the mainstream literature (e.g., [25,26,27]). The test of mediating effects will be described in a later section.




2. The Context of This Study


The concept of sustainability has been integrated into primary and secondary education in China [28]. Another related term is sustainable development (SD). For Maude [29] (p. 47), sustainability refers to “a sustainable state or condition”, while SD refers to “a process of economic and social change”. For Liu [30] (p. 246), sustainability education (SE), also known as education for SD (ESD) or education for sustainability (EfS), emphasizes “social, economic, and environmental sustainability and the interaction of these three elements”. Take geography as an example. According to China’s newly revised Geography Curriculum Standard for Compulsory Education [31], students should understand the concept of SD in geography so that they can learn to become active and responsible citizens, so as to protect the environment and maintain good social characteristics of the country as well as the world. Sustainability has thus become part of the standard geography curriculum, which should contribute to the development of a holistic experience not only around philosophical and theoretical issues but also around practical ones [32].



The purpose of incorporating sustainability into education is to sustain the planet by allowing students to develop their ability to relate the concept to everyday life [33]. Because of this, SE has been added to different school curricula around the world [34]. According to Noble and McGrath [35], it is crucial for our young people to learn to be resilient before they reach adulthood. The education system should be able to foster positive attitudes in students, enabling them to think logically and to be able to distinguish right from wrong [36]. It is important to increase their understanding of sustainability during their mental development stage. In fact, SE involves not only “high-quality subject matter knowledge” but also “modern researched pedagogical content knowledge”, and relies on “teachers’ interpretations and transformations of subject matter knowledge” to stimulate students’ interest in learning [32] (p. 2).



However, if students lack interest in or feel that they are not capable of learning sustainability, they may be reluctant to do so. Therefore, their perceptions of sustainability influence their intentions to learn sustainability because, as noted by Khudhair [37], such perceptions make a substantial contribution in driving their intentional behavior through their preferences for learning sustainability. Once they plan to study sustainability, their academic performance will improve. Existing literature contains a lot of research on students’ learning intentions. For example, Cheng [25] found that students’ attitudes toward e-collaboration were important in enhancing their intentions to collaborate online with group members on group projects. Likewise, the intent of learning sustainability is also worth exploring. By understanding the factors that influence students’ behavioral intentions, schools can find ways to motivate students to learn sustainability. In addition, the commitment to learning sustainability may play a role in explaining students’ learning intentions. Yet, the concept of learning commitment is rarely discussed in the extant literature [38]. Although infrequently used, similar terms have caught the attention of researchers. For example, students’ involvement or engagement in online learning refers to their commitment to online learning [39,40]. Therefore, this study aims to fill the research gap by examining the role of commitment in an extended TPB. As such, the following research objectives have been set:




	
Determining the extent to which the TPB can explain students’ intentions to learn sustainability through the factor-based PLS-SEM method.



	
Examining whether commitment plays a mediating role between the three antecedents (i.e., attitudes, subjective norms, and perceived behavioral control) and intentions.









3. Hypothesized Models


The present study aims to explore whether the commitment to learning sustainability plays a mediating role in explaining the intention to learn sustainability. As such, three models are developed: the original model of the TPB (i.e., Model A) and two extended models. In Model A, the three antecedents (i.e., attitudes toward learning sustainability, subjective norms, and perceived behavioral control) are proposed to influence the intention to learn sustainability (i.e., Hypotheses 1–3). In the first extended model (i.e., Model B), in addition to the above three hypotheses, it is further posited that attitudes toward learning sustainability (Hypothesis 4), subjective norms (Hypothesis 5), and perceived behavioral control (Hypothesis 6) are positively related to the commitment to learning sustainability, which in turn is positively related to the intention to learn sustainability (Hypothesis 7). In the second extended model (i.e., Model C), Hypotheses 1–3 are deleted while retaining the four new hypotheses in Model B. By comparing these a priori models with an empirical research design, it is possible to determine whether the inclusion of the variable “commitment” is suitable for explaining behavioral intentions. The hypotheses are listed below:



Hypothesis 1 (H1).

Attitudes toward the learning of sustainability are positively related to the intention to learn sustainability.





Hypothesis 2 (H2).

Subjective norms are positively related to the intention to learn sustainability.





Hypothesis 3 (H3).

Perceived behavioral control is positively related to the intention to learn sustainability.





Hypothesis 4 (H4).

Attitudes toward learning sustainability are positively related to the commitment to learning sustainability.





Hypothesis 5 (H5).

Subjective norms are positively related to the commitment to learn sustainability.





Hypothesis 6 (H6).

Perceived behavioral control is positively related to the commitment to learning sustainability.





Hypothesis 7 (H7).

The commitment to learning sustainability is positively related to the intention to learn sustainability.






4. Research Method


4.1. Participants and Procedure


This is a quantitative study. An online survey was conducted and a self-report questionnaire in Chinese was designed to collect quantitative data from a sample of students in a public junior secondary school in Huizhou City, China. The experience of these students in learning sustainability in geography was the focus of this study because geography is one of the main subjects involved in teaching sustainability. As stated in the China’s new Geography curriculum standards, the essence of the compulsory geography education is to understand the geographical environment and form geographical skills and SD concepts [31]. Thus, SE has become part of the standard geography curriculum. Furthermore, Huizhou City was selected because it is not a first-tier city and is generally considered to have lower educational performance than first-tier cities, such as Beijing, Shanghai, and Guangzhou. Motivating students’ enthusiasm for learning is one of the core missions of teachers across the city. Therefore, this research may help to explore the issues that hinder students’ acquisition of sustainability knowledge. Recommendations can then be made to increase students’ intentions to learn sustainability.



The questionnaire was divided into two parts. The first part collected personal information (demographic background), such as gender, years of working, teaching subject, etc. The second part collected respondents’ perceptions of the target variables (those in the later section of Measures). Ethical clearance was obtained. A total of 181 valid responses were received from a sampling frame of 259 students, representing a response rate of approximately 70%. An analysis of respondents’ demographics reveals that approximately 50.3% were male students (n = 91) and approximately 49.7% were female students (n = 90). Their ages ranged from 12 to 16 (mean = 13.22). Respondents were asked about the number of subjects, other than geography, that were considered having elements of sustainability. The results were quite diverse. Seventy-seven respondents reported 1 subject, followed by 2 subjects (n = 68), 3 subjects (n = 14), and 4 subjects (n = 22). Specifically, most students (n = 156) studied sustainability from biology, followed by physics (n = 93), social studies (n = 58), and chemistry (n = 36). To test whether gender, age, the number of subjects with sustainability (i.e., their accumulated experience), and the subjects they taught acted as extraneous variables [41], t-statistic and correlation tests were performed. The results indicate that they were independent of the latent variables, with the exception of the number of subjects with sustainability that was modestly related to subjective norms (r = 0.16, p < 0.05) and perceived behavioral control (r = 0.18, p < 0.05). Therefore, all demographic variables were not included in further analysis.




4.2. Measures


There are five latent variables in this study. The items that measured these variables were mainly adapted from Ajzen [42] and are listed in Appendix A. Their measures were described as follows:




	
Attitudes toward the behavior were measured by using a seven-point bipolar adjective scale, such as boring/interesting and negative/positive, for four items;



	
Subjective norms were measured with four items, using a Likert seven-point scale, from strongly disagree (1) to strongly agree (7);



	
Perceived behavioral control was measured using a seven-point Likert scale in two items from strongly disagree (1) to strongly agree (7);



	
Intention to learn sustainability was measured in three items by using a seven-point Likert scale ranging from strongly disagree (1) to strongly agree (7);



	
Adapted from Cuskelly and Hoye [19], this study used a seven-point Likert scale ranging from strongly disagree (1) to strongly agree (7) with three items, in terms of enjoyment and comfort of learning sustainability, to measure the commitment to learning sustainability.









4.3. Statistical Analysis


The PLS-SEM was employed to examine both measurement and structural models (see Appendix B for Model A with both latent variables and corresponding measurable items). In the measurement model, the relationship between a latent variable and its respective measurable items was proposed. This involves testing the reliability and validity of the measure, including composite reliability, Cronbach alpha reliability and convergent validity [23].



In the structural model, the relationship between two latent variables (i.e., the relationship between an independent variable and a dependent variable) was proposed. The survey results were interpreted by (1) the adjusted R2 contribution of all independent variables that explained the variance of their respective dependent variable and (2) the beta coefficient (β) of each independent variable that explained the variance of its respective dependent variable. Compared to the R2 value, the adjusted R2 value is more suitable for comparing various models with the same dependent variable because the adjusted value corrects for the expansion in R2 coefficients caused by non-significant independent variables in each latent variable block [23,24]. For the test of the structural model, the method suggested by Kock [24] was employed, which will be described in the next section.





5. Results


Table 1 shows the mean scores, standard deviations, and correlations for the five latent variables. The mean scores of the variables indicate that all variables were positively rated, with mean scores ranging from 4.67 to 5.38 (out of a seven-point scale). The standard deviations of the variables also indicate that the subject scores for each variable tended to be quite close to the mean score. Finally, the table shows that the latent variables were all significantly correlated. Therefore, the hypotheses are worth examining.



5.1. Test of the Measurement Model


Measurement biases were assessed through the test of reliability, convergent validity, and discriminant validity of the reflective measures of the latent variables [23]. Table 2 presents the results. First, the internal consistency of the latent variables was good because their composite reliability values ranged from 0.759 to 0.927 and Cronbach’s alpha values ranged from 0.758 to 0.928, both of which were above the threshold of 0.7 [24]. Second, the convergent validity of all latent variables appeared to be sufficient because (1) their AVE values were between 0.613 and 0.762, exceeding the threshold of 0.50 and (2) each item has a structure loading above 0.7 for its respective latent variable [23]. Third, the discriminant validity of all latent variables was confirmed by meeting the Fornell–Larcker criterion; that is, the square root of AVE of each latent variable was higher than the correlation coefficients between this latent variable and other latent variables (see Table 1) [23].




5.2. Test of the Three Structural Models


Structural models were assessed by means of the full collinearity test, output model fit, coefficient of determination (R2) for each dependent variable, and the standardized beta coefficient (β) for each hypothesized relationship [23,24]. To test for multicollinearity (also known as full collinearity) among the latent variables in the three structural models, this study employed the full collinearity VIF (FCVIF), which could also be used to assess common method biases. The FCVIF identifies both vertical and lateral collinearity involving all latent variables in a structural model, thereby outperforming the “classic” VIF that considers only vertical collinearity [24]. For minor multicollinearity and common method biases, the FCVIF value of a variable should be less than 3.3 for regression-based models and less than 5 for models incorporating measurement errors, such as factor-based PLS-SEM models [43], while this threshold could also be relaxed to 10 for highly correlated variables [24]. Table 3, Table 4 and Table 5 show that the FCVIF values were all less than 5, except for commitment in models B and C where the value was slightly larger than 5, suggesting that both multicollinearity and common method biases were trivial. For readers’ information, the “classic” or vertical collinearity VIF values for the latent variables in the three models ranged from 1.614 to 4.275 (where only one of them was higher than 3.3), all below the threshold of 5 for factor-based PLS-SEM [24].



Table 3, Table 4 and Table 5 show the test results for the three structural models (A, B, and C), respectively. In these models, each dependent variable was significantly explained by the corresponding independent variable(s), as indicated by their respective adjusted R2 values. In a regression model, the β value indicates whether an independent variable is significantly related to a dependent variable. Since the β value is standardized, the higher the β value, the stronger the relationship between the two variables. Figure 1, Figure 2 and Figure 3 illustrate the results of the three hypothesized models. Moreover, if the hypothesized relationship is found to be significant, a hypothesis is supported, and vice versa. In Table 3, attitudes toward learning sustainability, subjective norms, and perceived behavioral control explained 73.6% of the variance in learning intentions of sustainability, while in Table 4 and Table 5, attitudes, subjective norms, and perceived behavioral control explained 79.1% and 79.7%, respectively, for the variance in commitment to learning sustainability. Furthermore, in Table 4, attitudes, subjective norms, perceived behavioral control, and the commitment to learning sustainability explained 66.4% of the variance in the intention to learn sustainability, while in Table 5, the commitment to learning sustainability explained 70.1% of the variance in the intention to learn sustainability.




5.3. Comparison of the Three Structural Models


To compare the three structural models to find the best-fit model, three indicators were used: average path coefficient (APC), average R2 (ARS), and average adjusted R2 (AARS) [24]. They measured the explanatory power of a model, and the best-fit model should have the largest values of these indicators [24]. While each of the three structural models showed a very good data fit, Model C (APC: 0.461, p < 0.001; ARS: 0.752, p < 0.001; AARS: 0.749, p < 0.001) outperformed Model A (APC: 0.319, p < 0.001; ARS: 0.740, p < 0.001; AARS: 0.736, p < 0.001) and Model B (APC: 0.281, p < 0.001; ARS: 0.733, p < 0.001; AARS: 0.728, p < 0.001). This shows that Model C was the best fit for the data.



Regarding the influence of each independent variable in Model C, attitudes toward the behavior (β = 0.531, p < 0.001), subjective norms (β = 0.303, p < 0.001), and perceived behavioral control (β = 0.172, p < 0.01) were significantly related to the commitment to learning sustainability, supporting H4, H5, and H6, respectively. The study has also found that the commitment to learning sustainability was significantly related to the intention of learning sustainability (β = 0.838, p < 0.001), supporting H7. Finally, as this study supports Model C, H1, H2, and H3 were removed and would not be explained.




5.4. Test of Mediating Effects of the Commitment to Learning Sustainability


To provide stronger evidence to determine whether commitment could play a role in Model C, an investigation of its mediating effect was conducted [44]. In light of the findings reported in the previous sections, the mediating role of commitment was examined. A two-step approach was used in this study [25]. The first step involved evaluating the three conditions given by Baron and Kenny [45]. If any of these conditions are not met, the mediating effect would be negligible [46]. Once these conditions are met, another mediation test (i.e., the second step) would be performed. Given the results shown in Table 3, Table 4 and Table 5, the three conditions were met. First, attitudes, subjective norms, and perceived behavioral control were significantly associated with intentions. Second, attitudes, subjective norms, and perceived behavioral control were significantly associated with commitments. Third, commitment and intention were significantly related after controlling for attitudes, subjective norms, and perceived behavioral control.



The second step is to perform the Sobel’s product of coefficients test, which is probably the most popular method to test for mediation effects [47]. This test relies on standard errors and is suitable for nonlinear multivariate analyses, including WarpPLS [24]. The Sobel’s z-value and the significance level of each mediating effect were computed according to the formula provided by Preacher and Hayes [48]. The results show that the commitment to learning sustainability significantly mediated the relationships of attitudes (z = 6.808; p < 0.001), subjective norms (z = 4.116; p < 0.001), and perceived behavioral control (z = 2.351; p < 0.01) to the intention to learn sustainability.





6. Discussion


This study has found that Model C was the best-fit model. The results show that the extended TPB is suitable for explaining the intent of learning sustainability. The main contribution of this study is twofold. First, the study has found that attitudes, subjective norms, and perceived behavioral control could explain the commitment to learning sustainability. This is a new discovery that alters our understanding of the consequence of these three exogenous variables, which were originally thought to be directly related to behavioral intentions. Perhaps, adding the variable “commitment” to the TPB offers a more comprehensive model for understanding the phenomenon. Future research in this area is therefore strongly recommended. Among these three exogenous variables, students who had a more positive attitude toward learning sustainability were found to be more committed to learning sustainability. For example, school gardening may help students develop their intrinsic values in conserving flora and fauna [49]. Teachers may also increase students’ awareness of local environmental issues, with a particular focus on how knowledge of sustainability can improve the situation. Moreover, students who were followers of their referent others were found to be more committed to learning sustainability if such referent others would like them to do so. Thus, it becomes important to find who their referent others are. Their encouragement and support for students should not be ignored. On the other hand, students who were more confident in learning sustainability were found to be more committed to learning it. In order to help students to improve their self-efficacy of learning sustainability, teachers should plan effective learning activities to stimulate students’ interest in learning [50]. With the aid of modern computer technology and geography teaching equipment, teachers can help students overcome the difficulties in studying junior middle school geography that is usually involved in understanding SD issues with scientific methods. As pointed out by Cai [51], geography teachers should provide students with rich and joyful geography lessons while learning sustainable geography knowledge.



Second, this research has found that commitment was positively related to the intention to learn sustainability. This is another new discovery and is consistent with the existing literature that organizational commitment is the cause of the intention to quit or stay in the organization, especially empirical studies like Lee and Jeong [16] who found the mediating role of organizational commitment between job insecurity and turnover intention. This enhances the understanding of the TPB, which has not yet accounted for the commitment-intention pair that has long been adopted in the study of employee turnover. Since environmental awareness and consciousness are the common goals of learning both geography and SD [52], teachers should help students develop an interest in environmental protection in order to strengthen their willingness to learn sustainability, especially focusing on certain consumption behaviors as the underlying causes of corresponding environmental consequences, thereby encouraging greater participation in learning sustainable resource spending [53].




7. Conclusions


This study, perhaps the first of its kind, supports an extended TPB model that adds the variable “commitment” as a mediator regulating the influences of attitudes, subjective norms, and perceived behavioral control on sustainability learning intentions. It also demonstrates how to compare the three theoretical models using the robust factor-based PLS-SEM through the structural model fit indicators. Besides its empirical contributions, this study has limitations. First, the sample was students from a junior secondary school in China; thus, the results may not be generalized to a larger population, such as all schools in China, let alone schools in other countries. The results should be interpreted with care. Having said that, this study still provides some useful information for those who are interested in this research topic or teachers who need to teach sustainability in a subject. Furthermore, this research used a cross-sectional questionnaire survey, which had the problem of common method biases. Yet, this has been resolved by checking FCVIF. The method bias effect was trivial in this study. All in all, this may be the first study to consider the inclusion of commitment into a TPB model. It is recommended to continue examining the value of commitment in explaining behavioral intentions. Among other theories, the three-dimensional model of organizational commitment proposed by Allen and Meyer [15] has been widely used to study employee turnover. Future research may explore the role of these dimensions (i.e., affective, continuance, and normative) of other commitment types in explaining behavioral intentions, such as comparing the effects of these dimensions of commitment to learning sustainability on the intention to learn sustainability. Other compelling insights may then emerge.
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Appendix A


Table A1 lists the items for measuring each variable.
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Table A1. Corresponding items for each variable.






Table A1. Corresponding items for each variable.





	
Variable

	
Item






	
Attitudes toward learning sustainability

	
I feel that learning sustainability in geography is boring/interesting.




	
I feel that learning sustainability in geography is negative/positive.




	
I feel that learning sustainability in geography is useless/useful.




	
I feel that learning sustainability in geography is bad/good.




	
Subjective norm

	
I would like to learn sustainability in geography because people who are important to me think that I should do it.




	
I think that people whose opinions I value would encourage me to learn sustainability in geography.




	
People who are important to me think that learning sustainability in geography is good.




	
I know some people who are important to me have learnt sustainability in geography.




	
Perceived behavioral control

	
If I want to, it is easy for me to learn sustainability in geography.




	
To me, learning sustainability in geography is not a challenge.




	
Intention to learn sustainability

	
I intend to learn sustainability in geography.




	
I am willing to learn sustainability in geography.




	
I plan to learn sustainability in geography.




	
Commitment to learning sustainability

	
I enjoy discussing about sustainability with others.




	
I feel comfortable in learning sustainability in geography.




	
In general, I am dedicated to learning sustainability in geography.










Appendix B


Figure A1 exhibits the original TPB model with both variables and their corresponding items.
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Figure A1. The original TPB model (same as Model A). 






Figure A1. The original TPB model (same as Model A).
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Figure 1. The results for the original model A. *** p < 0.001; ** p < 0.01; * p < 0.05. 
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Figure 2. The results for Model B. A solid line means a significant relationship, while a dotted line means a non-significant relationship. *** p < 0.001; ** p < 0.01. 
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Figure 3. The results for Model C. *** p < 0.001; ** p < 0.01. 
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Table 1. Means, standard deviations, and correlations for the five latent variables.






Table 1. Means, standard deviations, and correlations for the five latent variables.















	Variable
	Mean
	SD
	1
	2
	3
	4
	5





	AT
	5.35
	1.11
	(0.873)
	
	
	
	



	SN
	5.14
	1.24
	0.710 ***
	(0.851)
	
	
	



	PBC
	4.67
	1.37
	0.463 ***
	0.545 ***
	(0.783)
	
	



	COM
	5.04
	1.21
	0.836 ***
	0.763 ***
	0.594 ***
	(0.851)
	



	INT
	5.38
	1.24
	0.806 ***
	0.644 ***
	0.555 ***
	0.832 ***
	(0.836)







Notes: AT = attitudes toward the learning of sustainability; SN = subjective norms; PBC = perceived behavioral control; COM = commitment to learning sustainability; INT = intention to learn sustainability; numbers in parentheses are square roots of average variances extracted; *** p < 0.001.
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Table 2. Results for assessing the measurement model.
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	Variable
	AVE
	Composite Reliability
	Cronbach’s Alpha
	Structure Loadings





	AT
	0.762
	0.927
	0.928
	0.845 ↔ 0.913



	SN
	0.725
	0.913
	0.913
	0.744 ↔ 0.903



	PBC
	0.613
	0.759
	0.758
	0.743 ↔ 0.821



	COM
	0.725
	0.888
	0.888
	0.831↔ 0.869



	INT
	0.698
	0.874
	0.874
	0.797 ↔ 0.856







Notes: AT = attitudes toward the learning of sustainability; SN = subjective norms; PBC = perceived behavioral control; COM = commitment to learning sustainability; INT = intention to learn sustainability; AVE = average variance extracted.
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Table 3. Results for assessing the structural model A.
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Dependent Variable

	
Independent Variable

	
R2

	
Adjusted R2




	
AT

	
SN

	
PBC




	
β

	
β

	
β






	
INT

	
0.591 ***

	
0.203 **

	
0.162 *

	
0.740

	
0.736




	
(3.880)

	
(4.244)

	
(2.635)

	
(1.685)

	
-

	
-








Notes: Numbers in parentheses are FCVIF values. AT = attitudes toward the learning of sustainability; SN = subjective norms; PBC = perceived behavioral control; INT = intention to learn sustainability; β = beta coefficient; R2 = coefficient of determination; FCVIF = full collinearity variance inflation factor. *** p < 0.001; ** p < 0.01; * p < 0.05.
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Table 4. Results for assessing the structural model B.
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Dependent Variable

	
Independent Variable

	
R2

	
Adjusted R2




	
AT

	
SN

	
PBC

	
COM




	
β

	
β

	
β

	
β






	
COM

	
0.521 ***

	
0.311 ***

	
0.172 **

	
-

	
0.795

	
0.791




	
INT

	
0.406 ***

	
−0.071

	
0.101

	
0.383 ***

	
0.672

	
0.664




	
(3.898)

	
(4.126)

	
(2.616)

	
(1.679)

	
(5.503)

	
-

	
-








Notes: Numbers in parentheses are FCVIF values. AT = attitudes toward the learning of sustainability; SN = subjective norms; PBC = perceived behavioral control; COM = commitment to learning sustainability; INT = intention to learn sustainability; β = beta coefficient; R2 = coefficient of determination; FCVIF = full collinearity variance inflation factor. *** p < 0.001; ** p < 0.01.
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Table 5. Results for assessing the structural model C.






Table 5. Results for assessing the structural model C.





	
Dependent Variable

	
Independent Variable

	
R2

	
Adjusted R2




	
AT

	
SN

	
PBC

	
COM




	
β

	
β

	
β

	
β






	
COM

	
0.531 ***

	
0.303 ***

	
0.172 **

	
-

	
0.800

	
0.797




	
INT

	
-

	
-

	
-

	
0.838 ***

	
0.703

	
0.701




	
(3.880)

	
(4.244)

	
(2.635)

	
(1.685)

	
(5.643)

	
-

	
-








Notes: Numbers in parentheses are FCVIF values. AT = attitudes toward the learning of sustainability; SN = subjective norms; PBC = perceived behavioral control; COM = commitment to learning sustainability; INT = intention to learn sustainability; β = beta coefficient; R2 = coefficient of determination; FCVIF = full collinearity variance inflation factor. *** p < 0.001; ** p < 0.01.
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