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Abstract

:

The current ongoing globalisation shows an increasing amount of issues regarding sustainability, which is to be addressed from the very first stages. In this sense, different variables have been measured in the form of a survey in order to learn about the behaviour, attitude and knowledge of high school students in the Dominican Republic regarding sustainability, using a methodology based on structural equations through the SmartPls (v. 3.2.8) program. Among the main deductions, a mediation between their knowledge and behaviour towards sustainable development is to be highlighted.
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1. Introduction


Globalisation is a process of interaction and integration between the people, industry and governments of different nations, which is backed by information technologies. This process produces effects on the environment, culture, political systems, development and economic prosperity, as well as on the well-being of people who make up societies around the world (Baylis et al. 2017). It has led some authors (Aziz et al. 2012; Asan et al. 2014; De Leeuw et al. 2014; Tucker and Izadpanahi 2017; Al-Naqbi and Alshannag 2018) to ponder over the importance of measuring variables such as the behaviour, attitude and knowledge of students toward sustainable development.



The theoretical approach of this study is marked by the theory of sustainable development (CMMAD 1988). Sustainable development refers to the satisfaction of current needs without compromising the ability of future generations to meet their own (WCED 1987). This approach focuses on three vertices: economic, social and environmental (Linnanen and Panapanaan 2002). This approach implies that a sustainable economic system must produce goods and services on a continuous basis to maintain levels of government and external debt, avoiding sectoral imbalances. A sustainable social system must contribute to distributive equity and to the adequate provision of social services, such as health or education, among others. For its part, an environmentally sustainable system must guarantee a basis of stable resources, avoiding the overexploitation of renewable resources and the depletion of non-renewable resources. Therefore, sustainable development represents the sum of the responsible behaviours of all economic, social and political actors (Palacios Florencio 2012). A significant example is the young people who have been developing global marches in favour of climate and global warming, demanding that governments take immediate measures against climate change. In this sense, these climate protests, called “Fridays For Future” mobilised more than 1.6 million people worldwide in March 2019. This wave of youth protest climate mobilisation, led by Greta Thunberg, is illustrating a level of global attention that no other youth movement, previous, had received (Hagedorn et al. 2019; Wahlström et al. 2019).



Young people have the potential and technological possibilities to be the key drivers of smarter and more sustainable cities in Latin America and the Caribbean (OECD et al. 2016). Therefore, their perceptions regarding the three vertices of sustainable development must be analysed in order to establish strategies in secondary schools and to promote economic, social and environmental skills and abilities in a sustainable way. For example, if young people have more and better skills, and also have greater opportunities for entrepreneurship, they will boost inclusive economic growth in the region (OECD et al. 2016). In this sense, the Dominican Republic needs young people to promote the development of the regions through sustainable practices.



Among the studies that explored the behaviour, attitude and knowledge of students toward sustainable development, the study by Azapagic et al. (2005) stands out. These authors conducted a survey of undergraduate engineering students, residents in Australia, Brazil, France, Germany, Italy, Sweden, Thailand, United States, United Kingdom and Vietnam, with the purpose of examining their understanding of sustainable development. The study indicated that, although the students showed a low level of knowledge about sustainable development and significant knowledge gaps in terms of the economic and social aspects of sustainable development, they believed that it would be more important for future generations. In addition, the study found that students were relatively familiar with key environmental regulations, laws, and policies.



Based on the results of this research, it is intended to generate implications for sustainable growth in order to promote and undertake actions for sustainable development in secondary education, for these young people will have to face the challenges for the development of the country in the near future. This research encourages the reflection of students of secondary education institutes of the Dominican Republic in relation to the promotion of sustainability, encouraging favourable actions towards sustainable development (Borges et al. 2017). Education causes individuals to care more about social welfare and, consequently, behave in a more respectful way in favour of sustainable development (Meyer 2015). This study contributes to the need to perform this type of research among younger students (Al-Naqbi and Alshannag 2018).



There is, however, a lack of studies and scientific literature in the Dominican Republic on the different indicators that make up sustainable development in a country in full development. This shows how the few studies that exist focus especially on the environment, leaving the social and economic aspects aside. As for sustainable development, it is more studied in global environments and there is a greater amount of literature. Regarding studies on students’ perception of sustainable development, no study is found in developing countries, including the Dominican Republic, and so the authors insist on the need to analyse aspects such as the behaviour, attitude and knowledge of the students of the country. Education plays an important role in sustainable development; therefore, it is not enough to provide education if it is not of quality and if it does not involve professional inclusion and, with it, integration into society (CEPAL 2013).



This research aims to analyse whether attitude is a mediating element between behaviour and sustainable knowledge. The research question that this study addresses is how the attitude towards sustainable development influences the relationship between students’ knowledge about sustainability and their sustainable behaviour. This way, the mediating role of attitude will be determined. The results of this study will be useful for the managers and administrators of secondary schools and institutes of the Dominican Republic, encouraging them to develop strategies to improve the sustainable behaviour of the students. It will be useful for government officials as well, reinforcing the importance of sustainable development in future curricula. This study is relevant because, although there are authors (Michalos et al. 2011; Aziz et al. 2012) who have performed research on the variables of this research, it is the first time, according to the authors of this research, that their relationship is studied in secondary school students located in developing countries, where there is a major problem in relation to sustainable development. In addition, it is the first time, according to the authors of this research, that a mediation study is carried out among the variables defined in this research.




2. Theoretical Background


Attitudes are beliefs and feelings about an object that set consistent behaviour towards it (Fishbein and Ajzen 1974). According to Kaliyaperumal (2004), attitude focuses on feelings towards something and on predetermined opinions. For Vandamme (2009), attitude refers to how an individual feels. Lian et al. (2014) proposed that an attitude was an individual’s internal intention towards an objective object and was the origin and preparation for a behaviour. Therefore, an attitude is a complex type of psychological process that includes the tendency to perception, emotion and behaviours and has lasting and consistent characteristics (Zheng et al. 2018).



On the other hand, knowledge refers to the facts and principles accumulated by humanity on a subject and can be objective or subjective (Tsaur et al. 2010). Objective knowledge refers to information stored in a person’s brain—that is, how much a person really knows about a product, problem or object, while subjective knowledge is a self-assessment of the individual’s own knowledge (Vicente-Molina et al. 2013). So, knowing things, facts, concepts and interrelations that can communicate verbally or stay in mental models is declarative knowledge, while procedural knowledge refers to the skills of knowing how to act (Tsaur et al. 2010). Huang and Shih (2009) suggested that having knowledge about sustainable aspects, especially environmental aspects, is related to understanding and concern regarding natural environments, and encourages greater responsibility on the part of an individual towards the sustainability of a place.



Behaviour, on the other hand, is the process of decision and action of the individuals that involves the evaluation, acquisition, use or disposition of goods and services (Loudon and Della Bitta 1993). It is the way a person behaves in a certain situation or in general. Individual behaviours studied in psychology indicate that individual activities can be observed or measured by instruments in a narrow sense of explanation (Zheng et al. 2018). From a generalised definition, they include not only explicit activities that can be directly observed or measured, but also internal psychological processes that can be predicted indirectly. Therefore, a behaviour is a type of generalisation term and its connotation includes all the activities of an individual (Zheng et al. 2018). In this context, favourable behaviour towards sustainability conditions the intention to participate in environmentally sustainable behaviours (De Leeuw et al. 2014).



Regarding the definition of environmental attitudes, several theoretical approaches and backgrounds have been used, but there are no definitions of clear and widely shared attitudes for sustainable development, and psychosocial variables have emerged as an important component in the literature (Biasutti and Frate 2017). Environmental attitude can be defined as a psychological tendency expressed through the evaluation of the natural environment with some level of preference (Vicente-Molina et al. 2013). The interest of investigating environmental attitudes derives from their potential influence on human behaviour (Rodríguez-Barreiro et al. 2013).



As Education for Sustainable Development (ESD) includes the environment, the economy, and society, learners must acquire basic knowledge of the natural sciences, humanities, and social sciences before they can understand the principles of ESD (McKeown et al. 2002). When appropriate knowledge and skills have been acquired, students can then make appropriate environmental decisions regarding their behaviour (Scott and Oulton 1998). In general, the objective of ESD is to improve students’ knowledge and help them develop the skills necessary to participate in development issues (Kopnina 2012).



Education for sustainable development is crucial to improve or change students’ ways of thinking and acting in order to create a viable socio-economic and environmental future for all (De Leeuw et al. 2014). In this sense, behaviour, attitude and knowledge of students towards sustainability have been studied, although there are still doubts about the influence and relationship of these concepts with each other. According to Michalos et al. (2011), favourable attitudes towards sustainable development influence knowledge about sustainable development. For Aziz et al. (2012), basic knowledge about sustainable development has a strong correlation to the development and improvement of students’ attitude towards sustainability. Asan et al. (2014) concluded that high school students tend to show more concern about environmental problems. On the other hand, De Leeuw et al. (2014) revealed that different behaviours towards sustainability condition the students’ intention to participate in environmentally sustainable behaviours, compared to their intention to conduct socially sustainable behaviours. Borges et al. (2017) demonstrated that the students of the schools can promote sustainable development through their student organisations. Even Tucker and Izadpanahi (2017) identified how young people who attend sustainably designed elementary schools have more sustainable attitudes and behaviours.



Vicente-Molina et al. (2013) revealed that, in university, knowledge about sustainable development influences behaviour and attitude towards sustainability. Al-Naqbi and Alshannag (2018) revealed that students show a high level of understanding, very strong positive attitudes and moderate positive behaviour towards sustainable development. Dagiliūtė et al. (2018) found that only the sustainability of the campus and its information significantly determine the participation and behaviour of students in sustainable processes and actions. On the other hand, Molderez and Fonseca (2018) suggest, as a guarantee for the development of sustainability competencies, that teachers combine different learning activities or include a variety of features to promote as many competences as possible in order to improve the behaviours and attitudes of young people in favour of sustainable development. Hence the interest, from the socioeconomic level, in encouraging education that promotes the sustainable and socially responsible management of individuals and organisations: sustainable development is an important process to achieve human development in a prudent, connected, and safe way (Gladwin et al. 1995).



Shephard (2008) points out that students acquire their behaviour, attitude and knowledge regarding sustainability through their cognitive and affective domains of learning. According to the author, cognitive learning is more related to knowledge while the affective domain is related to values, attitudes, and behaviours. Students’ knowledge about sustainable development and the environment is exemplified by their ability to identify concepts and behaviour patterns related to sustainability and environmental problems, as well as possible solutions to those problems (Laroche et al. 2001). An increase in student knowledge does not necessarily result in behavioural changes (Bartiaux 2008), and attitude is not a significant variable to explain pro-environmental behaviours (Vicente-Molina et al. 2013). The environmental attitude is a psychological predisposition that is articulated by evaluating the natural environment with a certain degree of favour or dislike (Milfont and Duckitt 2010). Although the relationship between behaviour, attitude and knowledge is not necessarily linear, some authors such as Sia et al. (1986) and Hsu (2004) suggest that individuals’ environmental behaviours reflect their environmental knowledge. Vicente-Molina et al. (2013) concluded that knowledge is a necessary but not sufficient condition for pro-environmental behaviour, due to the presence of external factors that affect human behaviours.



Considering the discussed above, the following hypotheses are proposed:

Hypothesis 1 (H1).

Knowledge about sustainable development has a positive relationship with behaviour towards sustainable development.





Hypothesis 2 (H2).

The attitude towards sustainable development positively mediates the relationship between knowledge about sustainable development and behaviour towards sustainable development.







In this way, the study model is presented in the following figure (Figure 1).




3. Methodology


The population that has been studied in this research is the students of the Mexico Polytechnic Institute, located in the Dominican city of Santiago de los Caballeros. The aforementioned educational centre has 1611 secondary school students divided into different itineraries: Accounting and Finance, Electricity, Electronics, Nursing, Computer Science and Mechatronics.



The survey collection period was between August and October 2018, obtaining a total of 780 surveys, with 741 valid surveys. The result has a sample error of ±2.5% at a confidence level of 95.5%. Regarding the questionnaire, it is structured in 5 clearly differentiated parts: the first one deals with knowledge about sustainable development; the second, with the attitude towards sustainable development; the third part considers the behaviour towards sustainable development; the fourth section deals with the intention to participate in sustainable development processes. Finally, sociodemographic data were addressed in the fifth section. The first four sections of the survey are measured through 5-point Likert scales (from 1: Strongly disagree to 5: Strongly agree), while the last section of the survey used open answer questions.



The questionnaire was prepared using previous studies (Michalos et al. 2011, 2012; Zsóka et al. 2013; Asan et al. 2014; Michalos et al. 2014; Biasutti and Frate 2017; Al-Naqbi and Alshannag 2018; Dagiliūtė et al. 2018), thus ensuring its validity. In this way, all the items referring to the variables of this research (attitude about sustainable development, knowledge about sustainable development and behaviour in favour of sustainable development) were extracted from these studies and subsequently adapted to the context of this research: students of secondary education located in a developing country, where there are strong negative impacts of socio-economic and environmental nature. The statistical program SPSS 24.0 was used for tabulation and prior debugging of items, using the Cronbach alpha to check the previous reliability, and eliminating those items with a total-corrected element lower than 0.3 (Norussis 1993). No items had to be removed, obtaining a final Cronbach alpha of 0.827, a level accepted by the scientific literature (Black and Porter 1996).



The development of the research was carried out through the program of structural equations based on partial least squares (PLS) Smart PLS 3.2.8. This program has been selected to validate the model because, currently, it is accepted in the scientific literature, especially in studies similar to this and published in high-impact journals (Hair et al. 2016; Henseler et al. 2016; Moral-Cuadra et al. 2019). The partial least squares method is a structural model based on variance (Roldán and Sánchez-Franco 2012), which has been used mainly due to the characteristics of the different constructs that make up the model, denominating these as compounds. The use of this technique is recommended when it comes to a compound-based model (Becker et al. 2013; Henseler et al. 2014; Sarstedt et al. 2016). The compounds present in the model have been modeled as Mode B compounds (Attitude towards sustainable development) and Mode A (Knowledge about sustainable development and Behaviour towards sustainable development).



Henseler et al. (2016) established three differentiated stages: the first is where the goodness of global adjustment is addressed, through the Standardised Root Mean Square Residual (SRMR), although several authors do not suggest this initial test (Rigdon et al. 2017). In a second stage, the measurement model is approached, differentiating between the aforementioned Mode A compounds and Mode B compounds (Richter et al. 2016). Finally, the third stage analyses the structural model, carrying out the hypothesis contrast and the analysis of the coefficient of determination (R2) (Henseler et al. 2009).




4. Results and Discussion


4.1. Sociodemographic Profile of the Sample


Of the total sample collected and validated (741 surveys), 37.9% turned out to be men, while 62.1% were women. A total of 98.6% of the cases were of Dominican nationality, with an age range between 18 and 20 years in more than two-quarters of the total sample (68.8%). Of the total number of students, 41.1% said they completed high school in the Accounting and Finance itinerary, the second and third most studied being Electronic and Computer Science—both with 15% each. Regarding the family nucleus, 55.5% declared belonging to a family between 2 and 4 people (including the respondent) or 5 or more people (43.3%). In addition, 82.9% declare that they were not working while enrolled in high school studies.




4.2. Measures


The minimum measures required within the different phases that make up the model analysis are shown in Table 1 (Henseler et al. 2009; Henseler et al. 2015; Hair et al. 2017).



The values shown in the previous table refer to the minimum values required for each of the analyses carried out in the valuation of the global model and in the valuation of the measurement model to be correct.




4.3. Assessment of the Global Model


This model presents an excellent approximate goodness of fit, since the value of the SRMR (Standardised root mean square residual) has a value of 0.039, complying with the minimum standards described above.




4.4. Valuation of the Measurement Model


For Mode A composites, the reliability and validity analysis will be carried out through the analysis of individual reliability (factorial loads and commonality) and internal consistency (Rho_A of Dijkstra–Henseler, Dillon–Goldstein composite reliability, convergent validity through of the AVE, and finally, discriminant validity via Heterotrait–Monotrait ratio) (Table 2). Regarding Mode B composites, the tests related to the verification of the existence of multicollinearity (VIF) as well as the significance of the weights of the different observable variables that make up the Mode B composites of the model (Table 3) are applicable.



The results obtained in the previous analysis confirm the existence of good reliability—both individually and internally—of the measurement model. In this way, all loads have been found to be above the minimum reference value except for two loads associated with the behaviour construct (B14 = 0.662 and B15 = 0.699), although it was decided to keep them in the model because their maintenance in it did not make it worse and helped to obtain a good level of internal consistency of the measurement model, besides being significant. In relation to internal consistency, the values associated with the Mode A compound of knowledge yield excellent values, although the second of the Mode A compounds, behaviour, has an associated Dijkstra–Henseler Rho_A value of 0.698, although it is very close at the minimum reference value, which does not mean damage when assessing the internal consistency of the measurement model. Regarding discriminant validity, it has excellent values, well below 0.85 (Heterotrait-Monotrait KNOWLEDGE-BEHAVIOUR = 0.283).



As for the Mode B compound, the associated weights are not significant in the great majority, although they have remained in the model because the elimination of some of these weights would imply the elimination of a part of the compound, also eliminating a part of the variance explained in the formation of said construct (Roberts and Thatcher 2009). No significant multicollinearity problems are observed (all VIFs have values below 3.3).




4.5. Assessment of the Structural Model


Through mediation, the existence of an intermediate variable through which an effect is transmitted from an antecedent variable to an endogenous variable will be considered (Aguinis et al. 2017). The angular characteristic of the mediating effect refers to the fact that a third variable takes an intermediate role between the relationships between dependent and independent variables (Cepeda et al. 2018). In the model presented here, and before addressing the results of the existence or not of a mediating variable, the attitude towards sustainable development is the one that has the role of a link between dependent and independent variables.



The process of determining mediating variables is carried out through two distinct phases (Nitzl et al. 2016), determining the significance of the indirect effects in the first of these phases through a bootstrap of 5000 sub-samples and through confidence intervals, a non-parametric test, since it is not required to start from an initial assumption of normality variable (Chin 2010) (Table 4). In this sense, reference authors such as Hayes and Scharkow (2013) establish the bias-corrected confidence intervals as the best way to detect mediating effects. In the second phase, we proceed to determine what type of effect or mediation exists, distinguishing total mediation, complementary partial mediation or competitive partial mediation, direct effect or no effect (Nitzl et al. 2016) (Table 5).



One way to detect the existence or not of total or partial mediation is with the Variance Accounted For (VAF), placing a mediation close to zero if the value of the VAF is less than 20%, partial mediation if it is between 20% and 80%, and total mediation if it is higher than 80% (Hair et al. 2016) (Table 5).



Considering the results obtained in the previous tables, it is evident that knowledge about sustainable development does not influence behaviour towards sustainable development, thus denying Hypothesis 1. In this sense, and following the aforementioned, it can be observed how the variable attitude towards sustainable development acts as a mediating variable, being its total mediation between the other two variables (knowledge towards sustainable development and behaviour towards sustainable development) since it yields a VAF of 80.78%. Therefore, Hypothesis 2 would be fully supported.



It should be noted, therefore, that knowledge towards sustainable development per se does not positively influence existing behaviours towards sustainable development. However, it is through the attitude towards sustainable development when the influence of knowledge about sustainable development positively influences behaviours towards sustainable development.



As a result of the above, it can be emphasised how the knowledge variable explains 39.5% of the variance of the attitude variable, being the predictive power of the attitude variable of 0.395 (coefficient of determination (R2) = 0.395), when considered as a moderate predictive power (Chin 1998).



The final model is presented in the following figure (Figure 2).





5. Conclusions


The globalisation process, as part of the interaction and integration between people, industry and governments of different nations, is causing people to consider the analysis and measurement of variables such as behaviours, attitudes, and knowledge towards sustainable development. Given the definition of sustainable development, student knowledge about the different dimensions that occupy sustainable development becomes vital, so that in the future sustainability in the world is not jeopardised, and this has to be internalised from the earliest stages.



The above was one of the reasons for conducting an analysis of the behaviour, attitude and knowledge about sustainable development for students of an institute in Santiago de los Caballeros (Dominican Republic).



The limited literature on the perception of students focused on sustainable development means that there will be a wide horizon where it is possible to provide significant and enlightening results on the involvement or not of students in relation to this issue.



The present research indicates the absence of an influence of knowledge on sustainable development and behaviour towards sustainable development, which contradicts other studies that supported this positive influence of knowledge on behaviour towards sustainable development (Vicente-Molina et al. 2013). On the other hand, the positive influence of knowledge on sustainable development in relation to the attitude towards sustainable development, and of the latter on behaviour towards sustainable development, has been evidenced, refuting previous studies (Aziz et al. 2012; Al-Naqbi and Alshannag 2018). Therefore, attitude towards sustainable development acts as a mediating variable between knowledge about sustainable development and behaviour towards sustainable development, resulting in a total mediation, following the results obtained in the previous analysis. This means that, although knowledge about sustainable development and behaviour towards sustainability is high on the part of the student, it is vital to improve their attitudes towards sustainable development, because it can influence, in the long term, the final behaviour of a person.



It is also worth highlighting the growing and dominant concern of students in relation to environmentally focused problems (Asan et al. 2014), which were the aspects that had more importance and significance throughout the analysis.



Schools, colleges and/or institutes have to take into account the results obtained in this study, mainly because students appreciate the teaching of the principles of sustainability in all subjects at all levels of education. On the other hand, the government and public administrations must implement policies and strategies so that future generations inherit a community as productive and diverse as the current one, where gender equality and access to education in all its fields prevail. In this way, sustainable development must be considered a national priority, implementing strategies at all levels of training. Regarding this, teachers play a decisive role, and they should promote the interconnection of existing problems at different scales as well as inculcating a critical spirit in the students.



The present study has been planned from the view of the students, not taking into consideration the other interest groups with a role in the problem of education for sustainable development, such as teaching staff or management teams. This study was carried out at certain time points, which was more appropriate than conducting a more longitudinal study covering more interest groups or stakeholders, which can be applied in future lines of research.



It is also noted that the data that has been collected and analysed belong to the same educational centre: Mexico Polytechnic Institute. In this regard, it would be interesting to extend the questionnaire to other institutes and/or high schools for the correct generalisation of data. Therefore, as future research lines, the extension of this study to other interest groups is proposed, along a more extensive timeline and expanding and diversifying the sample among more institutes in the city (Santiago de los Caballeros) or the country.
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Figure 1. Structural model. 
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Figure 2. Final structural model. 
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Table 1. Model minimum requirement values.
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	Model Fit
	Standards



	Approximate model fit

Standardised Root Mean Square Residual (SRMR)
	<0.08



	Composite Mode A
	Standards



	Individual Reliability
	



	Loadings
	≥0.707



	Communality
	≥0.5



	Internal consistency reliability

Dijkstra–Henseler’s (ρA) Rho_A

Dillon–Goldstein’s (ρC) composite reliability

Cronbach’s alpha
	>0.7



	Convergent validity
	



	Average Variance Extracted (AVE)
	>0.5



	Discriminant validity
	



	Heterotrait-Monotrait
	<0.85



	Composite Mode B
	Standards



	Multicollinearity
	



	Variance Inflaction Factor (VIF)
	<3.3



	Weights
	



	Significance (bootstrap)
	P.lim < 0.05
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Table 2. Validity and reliability of the measurement model. Composite Mode A.
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	Weights (t-Value)
	Loads (t-Value)
	Rho_A
	ρc
	AVE
	HTMT
	(B)





	Knowledge (K)
	
	
	0.709
	0.820
	0.533
	(B)
	



	Education for sustainable development emphasises respect for human rights.
	0.341 ***

(15.313)
	0.742 ***

(21.692)
	
	
	
	(K)
	0.283



	Environmental protection is necessary for sustainable development.
	0.322 ***

(14.535)
	0.727 ***

(20.697)
	
	
	
	
	



	Sustainable development requires using renewable resources as much as possible.
	0.371 ***

(11.631)
	0.718 ***

(22.048)
	
	
	
	
	



	Sustainable development results in a fair distribution of goods and services to all people around the world.
	0.335 ***

(12.597)
	0.734 *