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Abstract

:

The purpose of this study is to analyse co-creation approach as a strategy at HE as a prerequisite for a successful implementation of sustainable development (HESD), while considering student collaboration in university processes. A questionnaire was handed in to 395 undergraduate environmental students from twelve Ecuadorian universities to test a structural equation model that included four variables—participation, co-creation, satisfaction, and trust. It is worth noting that these topics are increasingly relevant in competitive and innovative universities when promoting management in HESD. The results verify that student participation, as one of the key ESD skills, has a significant and positive influence on co-creation as a generator of student satisfaction and trust, especially in this context. Co-creation, from a higher education perspective, from the premise that students are the centre of the learning process, reinforces the education quality principles in an innovative way, and promotes the HESD perspectives.
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1. Introduction


Education for Sustainable Development (ESD) was recognized in 1992 by Agenda 21 in the Earth Summit conducted in Brazil with the aim of seeking a balance between “human and economic well-being with cultural traditions and respect for the Earth’s natural resources” through educational practice [1] (p. 105). Particularly, the initial goal of ESD was the incorporation of ecological, economic, and environmental aspects throughout the lifelong learning process [2]. Focusing on Higher ESD, it aims to go beyond the generation and acquisition of knowledge, being reflected on further effects and even behaviours and decisions in a future-oriented and global perspective of responsibility, by incorporating ecological, economic and environmental aspects into the whole process [3,4]. Therefore, ESD at university context seeks to implement programs that enable students to build not also skills and competences, but also attitudes and values they will need to cope with future sustainable issues [5], to ensure their commitment to fulfilling their duty to generate sustainable societies [6,7].



Previous studies show ESD based on a perspective comprehending a modification of the educational paradigm of the teaching and learning process [1,8], based on a shift from classical education frameworks, to other models fostering not only knowledge transmission, but also value creation and development [5]. This educational re-orientation enhance the achievement of SD competences by the students since the learning process turns into an interdisciplinary, trans-disciplinary, problem based, and self-regulated process [5]. Therefore, some advantages of ESD have been seen as the generation of student competencies related to collaboration through critical thinking, decision-making based on problem solving, enhancement of communication abilities (written and oral), collaboration, conflict management, and planning [3,5,9,10].



Taking into account this transformative perspective, it is necessary to redirect the resources and the relationship among the stakeholders involved in higher education institutions (HEI) [11] and to reshape teaching and learning processes based on the principles of sustainability [12]. Under this new concept, the institutions must encourage communication and dialogue on sustainable topics, reorienting them towards new strategic models. Those strategic models are important for universities due to the changing environment and teaching perspective. They need to be flexible in order to be ready to face future changes. However, despite the previous studies that have been carried out analyzing and testing other methodological approaches in order to enhance the involvement of HEI in sustainability issues, the research in this topic remains scarce, been universities “far from reorienting themselves toward sustainability” [13] (p. 66).



When considering that value co-creation in HEI is based on active connections between the institution and students through strong communication ties [14], and that students participate actively in the process of creating value in order to acquire knowledge and develop transversal skills that are necessary for their subsequent integration into the labor market [15], this piece of research presents the co-creation approach as a way to strengthen HESD [16].



Some of the communication alternatives to be developed from the co-creation perspective may be the creation of virtual channels, the use of mobile systems, to provide and receive information, the creation of spaces where students and university staff can share information, opinions and proposals. On the other hand, the concept of co-creation or co-production of knowledge at HE refers to the active students’ commitment and engagement throughout the learning process, which is also a premise for a successful process. This new approach is recognized as a source of student retention [17], not only increasing student trust, enhancing satisfaction and quality levels [18], reducing the gap between students and HEI, but also increasing their impact on staff and faculty, and thus promoting deep learning [17] and setting the groundwork for ESD long life learning. In this sense, co-creation is seen as an approach that would help to promote ESD, since both have similar principles and premises.



It is important to highlight that HESD application has significant differences depending on each national context, due to the political and cultural reality of each country. The teaching and learning methodology applied varies according to country particularities, differing from each other. To date, HESD has been mainly studied in developed regions [19]. Within this piece of research, the Ecuadorian context has been analysed as an example of a developing country, a context that has not yet been widely studied. On the other hand, although ESD is a multidisciplinary approach, and it aims to embed their principles and values thoroughly in order to achieve a sustainable society, more equitable, it can be applied to many other disciplines. Within this study, a specific undergraduate program has been selected to be studied. It does not have to be the most representative one, but it is a first step to establish the foundations of the relationship between co-creation and HESD in a developing country, which has not yet been widely studied to date.



Particularly, this study is focused particularly on environmental engineering degrees since these programmes have the greatest impact on training professionals focused on SD [20], and this fact has been proven to be necessary to be strengthen in Ecuador. In particular, in the Ecuadorian context, the development of environmental studies has been promoted in recent years. Despite the efforts made, and the change experienced in Ecuadorian education, a great deal, in terms of research, remains to be done; the lack of research addressing HESD in this context is a fact [19].



It should be noted that although co-creation has been already studied previously within a HE context, both in the postgraduate and undergraduate context [21,22,23,24,25,26], when referring to environmental programmes, previous studies present a narrower scope than the piece of research presented in this paper. On the one hand, they are too specific and they only address part of the issue, and, on the other hand, they study neither developing context, nor Ecuadorian context specifically in depth.



The main contribution of this research is to present co-creation as a way to promote HESD at HEI, since it promotes the development of skills and competences that are also relevant for sustainability. This paper specifically analyses environmental engineering students, however, HESD could be further applied to any other discipline. To do so, the existing links between four factors have been measured: participation, co-creation, satisfaction, and trust, within Ecuadorian HEI context, since, as it has been seen in previous studies, context may affect the definition of ESD, and also the way in which it is implemented and assessed [27]. In this way, the impact of this collaborative perspective on student behaviour is demonstrated, when considering the need to bolster research work on the impact of student involvement with regard to their attitudes and skills [28] reinforcing the HESD aspect.



This paper is structured as follows. Section 2 analyses the HESD context in Ecuadorian universities and the existing links with co-creation as a feasible approach. Section 3 comments on the proposed model, and the theoretical connections between participation, co-creation, satisfaction, and trust. Section 4 reflects the methods applied and Section 5 shows the main results obtained. Section 6 contains the discussion and main implications of these results, and finally, Section 7 shows the limitations and further research that may be necessary.




2. Background about HESD, Ecuadorian HE and Co-Creation


2.1. HESD Context


There are several areas where HEI can favourably apply ESD. One of the cornerstones affects to the development of the educational activities by designing courses with learning goals that are clearly focused upon multidisciplinary approaches to the development of sustainable societies [29]. This new approach involves a change in the existing teaching-learning structure, being now necessary to modify monodisciplinary tendencies and to enhance the collaboration among the different actors involved (staff, faculty, students, funding bodies, employers, and community) in order to obtain sustainable societies [30]. One of the most revolutionary changes required is the transition from “learning by listening” to “learning by doing”, which is essential to involve students in ESD [31]. Furthermore, ESD reinforces experimental practices and an interactive learning methodology in order to enhance understanding [1].



All in all, HESD implies a paradigm change establishing a new learning perspective based on the inclusion of students in the whole process [32]. One of the key aspects is to promote active student participation with the community, or in other words, to conceive students as co-creators of knowledge, and as gatekeepers to the community and drivers of the needed change for SD [33]. As [1] (p. 107) reflect, the pedagogical transition to this new focus is based on “a general shift from teacher-centered training and instruction to learner-centered learning and capacity-building,” broadening the dialogue, critical reflection and active collaboration. This reinforcement of communication, teamwork and student involvement allows for the development of skills, such as self-learning, problem-solving, and critical-creative thinking [34]. This mind-set trains creative and independent individuals with a tendency for innovation, who think independently and act cooperatively [35]. In the context of HESD, [36] research on five core capabilities that are related to sustainability has been carried out. They include system thinking (related to the ability to interconnect environmental, social, and economic perspectives), anticipatory (related to the ability to analyse future sustainable implications), regulatory (related to the timely use of sustainability knowledge regulation), and finally, strategic and interpersonal competences. It has been demonstrated that the most relevant capability from all the above is the interpersonal capability, which is based on collaborations and leadership. Also, in their research, [37] comment that another important skill to be enhanced by any sustainable professional is communication, especially with the aim of assuring an effective dialogue among other non-expert stakeholders. These findings remark the relevance of communication and teamwork skills. Therefore, they become essential, and, hence, they need to be developed within HESD programs.



On the other hand, students’ participation in learning experiences “such as voluntary, service-learning or classroom-based” increase their sustainable self-efficacy, value and affect [38] (p. 150). In this context, self-efficacy refers to students’ beliefs towards their own abilities; value is related to task importance and is associated to students’ reaction. When considering these main terms and findings, once again, in terms of sustainable engineering programmes, students’ participation also becomes an essential requirement when developing new educational models based on active student collaboration.



As the aforementioned studies suggest, students’ collaboration at HEI guarantees their success establishing commitments to learning, as well as fostering SD. Likewise, [39] analyse the main students’ motivators in SD educational programmes in their research. They are: autonomy, challenge of reflection, connection with others, and self-fulfilment. Their results demonstrate the predominance of all of them, with the proviso that autonomy is only identified in the context of works in teams but not individually, reinforcing the importance of interactive learning.



By developing these student skills, HESD is training people capable of “making informed decisions that benefit themselves and others, in the present and future” [34] (p. 3) as a result of community development. In addition, [35] insist on the crucial role of HESD in the generation of those skills, necessary to place alumni in the labour market.



Environmental degrees, while they are not the only ones, strongly promote sustainable development. They are focused on developing skills in students and promoting knowledge and experience in order to solve environmental problems and seeking solutions for improving the quality of life and the environment. These programmes are focused on training students to enable proper handling and management of natural resources, positioning them in the labour market as a valuable force able to achieve sustainable development [20]. These programmes are bolstered in part due to the high impact of engineering works on the environment, being a compelling reason to reinforce sustainable education in an undergraduate context [40]. Finding solutions to improve an environment friendly live style is a priority that must be fostered in an educational context. Additionally, climate change and other sustainable development concerns are translated as an increasing demand for professionals in sustainability and environmental areas.



Despite ESD being a transversal topic to be included in different knowledge areas, it remains as a key element to be applied mainly in environmental programmes due to its very nature, as it has been shown above.




2.2. Ecuadorian HE Perspectives


ESD has mainly been researched in developed countries contexts. Studies that analyse this practice in developing countries have yet not been carried out, including the Latin-American region. When considering that ESD has its particularities according to each country’s singularity and also to the fact that research in this region is poorly addressed, the Ecuadorian context could be an interesting area to analyse in order to explored this topic.



The current existing government in Ecuador has played a leading and ground breaking role in several areas of Ecuador (political, economic, social, educational, productive and environmental), whose transformative base is known as the National Plan for Good Living, or “Plan Nacional del Buen Vivir” (PNBV) in Spanish. This plan is a guide aiming at “the way of life that allows happiness and permanence of cultural and environmental diversity in harmony, equality, equity and solidarity” [41] (p. 14). The PNBV is applied in order to maintain and promote people’s right to live in harmony with nature, with respect for their rights and in a clean and healthy environment. The plan is composed of a set of objectives, each focused on different areas (economic, cultural, social, education, politics), which are monitored to generate actual knowledge of the existing impacts on governance. Such monitoring makes the PNBV a solid management tool for decision making purposes.



The PNBV objectives function as a stimulus of the HESD [19]. When considering this, the Council of Ecuadorian Higher Education established that, in the design and introduction of new degree programmes, universities should include actions and programmes focused on obtaining graduate profiles covering the objectives included in the PNBV [42]. This approach leads to train professionals with learning outcomes aligned with existing policies.



In this sense, objective number 7 in the PNBV aims to “guarantee the rights of nature and promote a healthy and sustainable environment, through comprehensive planning to preserve habitats, manage efficiently the resources, repair integrated systems and introduce life in real harmony with nature” [41] (p. 222). This objective is set due to the impact of productive activities in the country on the vast natural resources. Its purpose is the preservation of such great biodiversity and its sustainable use throughout the country.



Another element included in the PNBV is the educational sector. The Ecuadorian higher education system is going through a profound change, where graduates, who have the ability to find solutions to social problems, are becoming key players. Social responsibility is supported at universities, and a process reorganisation programme that places students as the centre of the learning process is being developed [43].



This situation has led Ecuadorian universities to design new degree programmes, especially in areas that are related to HESD, and, particularly, to environmental engineering, when considering the aforementioned Objective number 7 as a premise for the design and development of the graduate profile. As a result, several higher education institutions, such as the Escuela Politécnica Nacional, Universidad Politécnica Salesiana, Pontificia Universidad Católica del Ecuador, Universidad Agraria del Ecuador, Universidad de las Américas, Universidad Tecnológica Equinoccial, Universidad Estatal Amazónica, Universidad San Francisco de Quito, Universidad Técnica de Machala, Universidad Técnica de Ambato or Universidad Técnica Particular de Loja, among others, are fully focused on this objective. Within the core competencies to be acquired by graduates they have incorporated the development of skills, such as effective communication to interact with different audiences, leadership, generation and assessment of solutions, critical thinking, open-mindedness, entrepreneurial spirit, logical reasoning, and willingness to interact as a team. The aforementioned skills are core capabilities related to HESD [36,37], which are also empowered by knowledge co-creation [43].




2.3. The Connection between HESD and Co-Creation


One of the emerging areas included in the 4th International Conference on Higher Education for Sustainable Development “Higher Education for Sustainable Development: Moving the Agenda Forward,” organized by the UNESCO Chair for Higher Education for Sustainable Development, is to focus in management education for sustainable development. Regardless of the fact that this issue has not been analysed in depth yet [16], a new approach is offered in this study, the application of co-creation as a marketing approach in order to foster the management of HESD. Student co-creation allows for stakeholders to listen and to take into account the students’ voice in terms of their opinions or feelings about their institutional experience. Nowadays, this fact is a core value in an HE inclusive system [44]. Although several approaches and criteria have been already provided by scholars in an HE context, there is still lack of consensus on how to implement co-creation processes [45,46,47,48].



The fact that students play an active role by becoming co-creators is undeniable, and this has positive implications for breaking down the barriers between staff and students. Students gain skills as “critical thinkers and critical beings in the world” and acquire “more responsibility for their own learning” [49] (p. 134). This student enrolment approach ensures that the learning will be greater and encourages teaching staff to receive feedback through this dynamic exchange [50]. Therefore, they do not only gain skills, but also knowledge.



In this piece of research, co-creation in HESD is analysed, with an eye towards enhancing teaching-learning participatory processes. It is considered that an inclusive perspective, where students have a voice, co-create their own knowledge, and are involved in different university processes, increases, in this way, their skills and competences [17,44], and hence their further applicability.



When analysing co-creation in HE, within the different elements that make up the university (students, staff, faculty, and researchers), students were chosen as the core element of this analysis based on the fact that, within the above mentioned new teaching and learning approaches in HESD, students hold a prominent role, not just learning, but also interacting with faculty and the institutions themselves [49].





3. The Proposed Model


The foundations of HESD are strongly tied to the co-creation concept, and, as [35] (p. 107) state, ESD “enables all individuals to fully develop the knowledge, perspectives, values and skills necessary to take part in decisions to improve the quality of life.” However, this relationship has not been developed before through a powerful mathematical model. Based on this statement, co-creation has been considered as a way to promote HESD since it promotes the development of skills and competences relevant for sustainability. In this way, the proposed model aims to encourage the growth of sustainability practices in certain academic environment, and, hence, in society, by integrating HE stakeholders, particularly students, in the university process.



Although co-creation requires the involvement of all the stakeholders, current research has only focused on the role of environmental programme students in this process and how their relationship with the university improves HESD through co-creation. When considering that student participation is a key factor in the management of HESD, the present piece of research explores its relationship with co-creation, and among co-creation and trust and satisfaction.



Once the conceptual framework of co-creation has been introduced, a co-creation model, as shown in Figure 1, is presented and analysed. This model contains the following variables: participation, co-creation, satisfaction, and trust. Participation has been seen as a relevant component to successfully implement HESD. On the other hand, satisfaction and trust are analysed as results that may enhance the SD learning outputs of the students, and hence their implication in sustainable practices in the future.



The first variable, participation, refers to the relationship and collaboration between students and faculty [51,52]; that is, the level of student immersion in the aforementioned strategies for co-creation in HE.



Taking the concept from its foundations, co-creation addresses customer involvement from the initial idea phase for product or service development. Innovative channels should be developed to ensure that the involved parties are in sync, with success being associated with the proper performance of different actors [14,53,54]. Likewise, value co-creation in HE can be defined as the process of connecting and immersing students throughout the entire process of value creation. It implies a shift of perspective in HE from a value-delivery approach—“doing something to students”—to a co-creation approach—“doing something with students”. Therefore, this new approach holds that HE should not simply “provide” value to students, but that students should actively participate in the process, playing an active role through direct interaction [45,46]. Resources, then, come not only from the faculty’s side (as the traditional supplier), but also from the student’s, resulting in resource integration in the production of HE service [55].



Moreover, previous studies, as it will be mention further, demonstrated theoretically and empirically that co-creation impacts positively on satisfaction and trust [56]. When considering these ties, the present piece of research also explores whether these links remain at the HESD context. In particular, the influence of co-creation on student behaviour in terms of sustainability attitudes reinforced by satisfaction and/or trust is analysed.



Satisfaction is related to student perception of the university’s services. Increased satisfaction exerts a positive effect on student loyalty, decreasing the turnover rate, and price sensitivity; that is, the amount of students dropping out of university before they complete their degree, and their propensity to change from one institution to another, specifically for tax reasons. Furthermore, student retention increases as levels of student satisfaction increase [57]. All in all, student satisfaction is linked to an effective learning, especially in sustainability issues [58].



When addressing trust at HE, it is linked to student confidence in the institution, which includes elements of reliability and integrity [59]. Trust constitutes “a multidimensional psychological state containing interrelated emotional and cognitive elements as well as cultural meanings, beliefs and social interactions” [60] (p. 4). Student trust allows for an effective adoption and implementation of HESD at HE institutions [56]. Universities must take into account the relevance to apply sustainability practices aiming to enhance students’ trust, empowering this way the institution’s image.



Although co-creation has been studied previously by other scholars, they do not consider all these three variables simultaneously (participation, satisfaction, and trust). On the other hand, the contexts considered are also different, regarding both, region/country and field of studies. Co-creation for HESD in environmental engineering in Ecuador has not been studied to date.



Taking into account the main definitions of the variables involved, the hypotheses suggested for HE in this piece of research are:




	
H1: Participation has a positive impact on co-creation.



	
H2: Co-creation has a positive impact on satisfaction.



	
H3: Co-creation has a positive impact on trust.








The following is a more detailed explanation of the theoretical background of these hypotheses.



3.1. The Relationship between Participation and Co-Creation


Co-creation is generated through student participation in creation, production, and delivery of services, enhancing collaboration between the HEI and the students [61,62]. This process allows for institutions to better understand student expectations [15,63] (apart from other stakeholders within HEI). Moreover, communicative participation reduces the gap between student expectations and the final delivered services [64]. In this sense, it is important to highlight that in HEI, communication technologies have evolved considerably. There is a tendency to create communicative spaces, most of which are based on the internet, e.g., instant messaging. These actions strengthen communicative and collaborative activities [65], and, due to the variety and accessibility of channels [66], they have led to the development of co-creation [67] in this context.



Participation is one of the key elements of co-creation, with value co-produced by the collaboration of stakeholders, including students [61,65,68,69]. Some of the main requirements for successful co-creation are: “experience mindset, context of interactions for collective intelligence, engagement platform, and network relationships” [68] (p. 828). Therefore, to offer the best service, stakeholder partnership (including students) is imperative [70].



Participation is also explored in the HESD context, as [12] (p. 1) mention, becoming a request to achieve sustainable development in HEI, and it “contributes towards the integration of sustainability concept into the university culture.” Hence, co-creation, co-design and co-production of sustainability in higher education is possible to achieve through the engagement of the stakeholders involved, and specially, students. As [71] (p. 3) reflect “students’ involvement and participation translates into solving real-world sustainability problems”.



It has been shown that students, as one of the key stakeholders in university processes, need to be empowered to implement successfully SD in HE [12]. Also, it has been identified some strategic fields to redirected the organizational change for HESD, been among them “institutional commitment, shared vision of the future, sustainability indicator reporting, participatory management structures and external partnerships” [72] (p. 700); consequently, the participatory approach constitutes a key element.




3.2. The Relationship between Co-Creation and Trust


It has been observed that student confidence is based on trust on the university staff and faculty, and on institution management, which includes policies and practices [24]. In this way, [73] (p. 334) analyses trust as “the extent to which students are confident about the efficacy of learning resources and are able to rely on both faculty and in particular fellow student generated content for their learning.”



The link between co-creation and trust has been confirmed by authors like [74,75,76,77]. According to [70], the degree of involvement in co-creation prefigures the level of trust. The variables determining trust were ability, benevolence, integrity, and trust propensity; trust being related to factors such as the balance of power, risk perception, and the existence of alternatives [78].



Ref. [79] research has demonstrated that institutions with an approach based on co-creation achieve higher levels of loyalty and trust, with dialogue among the involved parties [80]. Ref. [81] in their study of HE institutions, also highlight that co-production involvement encourages elements, such as satisfaction, trust, commitment, and loyalty to the university. Furthermore, [82] remarks that student interaction in value creation increases student trust in the learning system.




3.3. The Relationship between Co-Creation and Satisfaction


Co-creation has been found to increase satisfaction [67,74,82,83,84] through the generation of emotional bounds, allowing for HE institutions to determine student expectations and to discover how to increase educational quality and student gratification [85].



Ref. [84] also highlighted the positive effect of co-creation on satisfaction, explaining this relationship in terms of how participation generated satisfaction during value creation. Ref. [23] also emphasized student co-creation in HE, where this collaboration is a key component in student experience, especially in their pursuit of their goals. They demonstrated that the positive relationship between co-creation and satisfaction, based on collaborative activities such as decision making. Likewise, ref. [17] reflected in his study on the transition from the student seen from a customer perspective, where the assessment of the experience quality is focused on the outcomes, to a student seen as a collaborator in knowledge co-production, in which the key element is to monitor the student’s satisfaction.



In addition, Ref. [86] concludes that student involvement in the learning process has a positive impact in terms of “persistence, satisfaction, achievement and academic success” and suggests strategies to implement such a collaborative environment in terms of, for instance, the construction of a university community developing the sense of belonging, or fostering the use of ICT.



It should be noted that, previous studies, like [58], have analysed the positive relationship between students motivation—satisfaction and the learning outcomes in sustainability sciences. Considering these results, the link between satisfied students and their effective learning in sustainability issues is confirmed.





4. Method


The empirical study analyses data from Ecuadorian universities, and more specifically environmental engineering student. Firstly, 16 Ecuadorian universities were contacted in September 2014, with the aim of involving them in the research; however, only 12 institutions accepted to collaborate. Those universities were visited by the team of researchers, and the survey was handed-in in person to all of the available students, offering an online version to those who were not present at that moment. An introductory explanation of the survey and its purpose was made before the students completed it in order to clarify the main goal of the research and the questionnaire. As a result, 395 undergraduate students between the ages of 19 and 23 participated in the study. Table 1 shows the main characteristics and attributes of the respondents. The questionnaire used as a measuring tool was composed by 13-question. Table A1 collects the items for each measure. Ten different versions of the same questionnaire were provided, altering the order of the questions, in order to avoid possible bias. All of the questions were extracted from previously validated studies [67,87]. There were four questions for the co-creation variable, whereas the remaining three variables (participation, satisfaction, and trust) included three questions each. A Likert scale with 7-point scale (from (1) I strongly disagree, to (7) I completely agree) has been used as possible answers. The questionnaire was provided through two different channels, in person (handwritten) and virtually (Google document).



As a first step, an exploratory factor analysis (EFA) was carried out to validate the instrument using SPSS. The extraction method used was the maximum likelihood with varimax rotation, setting four components (participation, co-creation, satisfaction, and trust). Then, as a second stage, a confirmatory factor analysis (CFA) with the programme SPSS Amos 19 was performed. In this step, the existing relationship between constructs and items was studied. To analyse the structural equation modelling (SEM), the SPSS Amos 19 programme was used. This was done to explore the modelling of the interactions among the constructs. Different indicators were tested to validate the model’s fit.




5. Results


The AFE analysis detected two conflicting items, one related to trust and another one related to satisfaction. Therefore, these items were removed for subsequent analyses. After developing another EFA iteration without the conflicting items, an excellent Cronbach’s alpha value was obtained (0.926 > 0.7). Although the explained variance acquired was 66.53%, the Kaiser-Meyer-Olkin (KMO) value was acceptable (0.936 > 0.5) and the Bartlett test gave p = 0.000. As a result of this first analysis, it was possible to determine that the applied instrument did, in fact, measure the variables of interest (co-creation, participation, satisfaction, and trust).



Table 2 shows the key findings of the CFA; the composite reliability (CR) of the constructs produced excellent values, higher than 0.7. For the convergent validity, the average variance that was extracted (AVE) was higher than 0.5 for each construct. The maximum shared variance (MSV) and the average shared variance (ASV) were also determined in order to analyse the discriminant validity, with both values found to be less than or equal to the AVE. Also, another aspect considered was the square root of AVE, which was greater than the inter-construct correlations.



SEM results are presented in Figure 2. All of the indicators of model fit have good values: chi-square/degree of freedom ratio (CMIN/DF = 3.754 < 5 acceptable), comparative fit index (CFI = 0.958 > 0.95), goodness of fit index (GFI = 0.956 > 0.95), adjusted goodness of fit index (AGFI = 0.892 > 0.80), standardised root-mean-square residual (SRMR = 0.079 < 0.08), and the root-mean-square error of approximation (RMSEA = 0.08 ≤ 0.08). The squared multiple correlation of satisfaction showed that 69.4% of this element is explained by the direct effect of co-creation; and, 73.1% of trust variance is explained by co-creation.



The three hypotheses of this study were shown to have a significant and positive impact. Participation has a positive impact on co-creation (γ = 0.63, p < 0.001); co-creation has a positive impact on trust (β = 0.785, p-value < 0.001). The highest impact refers to co-creation’s impact on satisfaction (β = 0.802, p-value < 0.001).



Until this point, we can state from an empirical perspective that student involvement has positive impact into co-creation, reinforcing the suitability to include co-creation as an alternative in environmental programmes. The ESD principles at these programmes are strengthened through this collaboration, and so is student behaviour as their trust and satisfaction are higher.




6. Discussion and Implications


The impact of participation on co-creation has been demonstrated in the context of environmental engineering programmes in Ecuadorian Universities. In this particular case, it has been proved that applying strategies based on co-creation models is relevant to foster learning and teaching methodologies, particularly in an HESD context.



This study has validated our proposed model. Our findings encourage Higher Education institutions to implement value co-creation in order to increase students’ satisfaction and future trust towards the institution, and, hence, improving the success of HESD programmes, at least in the context of environmental engineering. Furthermore, this piece of quantitative research also shows that participation has a positive influence in this value creation process.



This result have been demonstrated at universities in a developing country context, Ecuador. This is a specific context which had not been analysed in depth before.



When considering other context, the ties between co-creation and satisfaction have been confirmed previously by the work of authors such as [65,80,81]; on the other hand, the relationship between co-creation and trust has been already confirmed by the works of [73,74], among others. Taking student voice into account and empowering them to participate in the different decisions and activities carried out at educational institutions, the co-creation approach helps to eliminate existing barriers between staff and student, and thereby to generate a climate of harmony where ESD is much more effective. In so doing, students not only develop skills, such as communication, autonomy, leadership, and teamwork-skills, which prepare them for the labour market, but they also enjoy greater satisfaction and confidence in their institutions. For those reasons, this study suggests that if Ecuadorian universities focus on HESD as a branch of the PNBV, students’ involvement become crucial to this ambitious project.



When HE institutions successfully engage students in the design of courses/curricula and in the development/dissemination of knowledge as a part of the co-creation process, not only transversal skills of students, needed for future employability, are trained, but they also are developed and enhanced. In this way, students enhance their self-learning ability, performance, communication, and critical thinking skills (among others). They also take more responsibility for their own learning. Thanks to this collaboration, environmental engineering students become aware of what is learned, taking a collaborative role through dynamic activities, such as group work or debates. This interaction benefits not only students, but also faculty, obtaining a solid feedback loop thanks to this dynamic. The fact that students are offering their collaboration, their inclusion, their ideas, their effort, and their voice will contribute to enhance the success of HESD programmes.



The empowerment, which is given to students, strengthens the vision and commitment that they feel toward the educational institution. For that reason, strong bonds are generated, fostering feelings of satisfaction, and corresponding equally with trust and confidence toward decisions made about HE and their future.



Satisfied and confident students will not only benefit themselves, but they will also generate future comments, through word of mouth, that will benefit the institution. Those happy and harmonious students, as a result of the processes of which they were a part, will not only generate unpaid positive advertising, but also guarantee their future involvement in post graduate programmes or other activities carried out by the institution. The quality of university services will be reflected in those students’ feelings, and this is the reason why co-creation constitutes a feasible strategy in order to obtain benefits to all parties involved, particularly to students.



The implementation of this open innovation perspective will enable universities to gain a higher share of the educational market, being able to strengthen in this way the HESD programmes. Co-creation may also allow for students to foster the skills needed to promote sustainable development, preparing them, in this way, as a better professional, useful to society.



It has been proved that value co-creation, with a solid student intervention and collaboration, allows students to achieve competences and skills necessary in the ESD context. Particularly, it is shown as a feasible solution to be applied in environmental engineering degrees at Ecuadorian universities, in order to develop a sustainable society.



All in all, the main contribution of this piece of research is two-fold. On the one hand, co-creation is suggested as a feasible perspective to reinforce the student’s know how and capabilities relevant for sustainability. On the other, under an ESD perspective, this study also contributes to fill the research gap in a developing country, a context lacking research to date.



When considering that acquiring competencies is hardly comparable with learning as knowledge acquisition; competencies are described as learnable but not teachable [3], which is why ESD is built on an “open-minded and participative process” focused on the “development of knowledge, skills, perspectives and values related to sustainability” [3] (p. 416), demanding a change in the actual vision for education.



The competence-based education at ESD also fosters an innovative view, integrating “knowledge, skills, attitudes and values” with the relationship between student’s competences and labour market need [88] (p. 777). Due to this fact, implementing SD (Sustainable Development) education demands a change of the traditional educational models, towards new ones focusing “on experiential learning, reflective learning, participative learning, active learning, creativity, collaboration, problem-solving, practice-based learning, transdisciplinary approach and self-regulation” [88] (p. 782).



Finally, our research proves to be a helpful tool that can help universities benefit from the potential of co-creation, enabling for them to develop a competitive strategy that will generate more value for their undergraduate environmental students, and which will also be difficult for the competition to copy, a point made by [89] in relation to developing differentiation strategies.




7. Limitations and Further Research


The main limitation of this research is that it was developed only in the Ecuadorian context. It is possible that the particularity of the cultural and geographical elements entail that the results may not be generalised at a global scale outside of this context. It would be interesting and useful in the future to develop similar cross-sectional studies in other environments to make comparisons, and to analyse whether the same student behaviour is maintained in terms of collaborative methodologies. The application of ESD in Ecuador is addressed in the present research filling an existing gap in the literature, but when considering the lack of studies in ESD in developing countries, it is necessary to replicate this kind of investigation in other Latin-American countries. Those future researches will help to detect differences and patterns in learning contexts when considering the ESD, contributing to reinforce this knowledge area.



Another research limitation is that the study includes students from environmental programmes only, which limited the sharing of the findings to other areas.



On the other hand, although there is a general awareness of co-creative practices at HESD, generating ideas and projects that allow for the auspicious implementation of this vision remains a challenge. Key areas for further improvement include the continued training of faculty, clearly delineated guidelines to effectively implement new approaches, and the creation of physical and virtual channels that connect students with the university. Given that the Ecuadorian system of HESD is currently developing actions to ensure quality in teaching and learning, along with quality in research and administrative activities [90], it will be useful to study the main process to modify and adapt them to a participative environment.
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Table A1. Questionnaire Applied in Measuring Co-creations, Participation, Satisfaction and Trust.
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Items

	
Questions

	
Factor Loadings (CFA)






	
Participation (Extracted from [75])




	
Par1:

	
I put a lot of effort into expressing my personal needs to the staff during the service process.

	
0.76




	
Par2:

	
I always provide suggestions to the staff for improving the service outcome.

	
0.64




	
Par4:

	
I am very much involved in deciding how services should be provided.

	
0.77




	
Co-creation (Extracted from [55])




	
Cocre1:

	
Overall, I would describe my relationship with this university as involving a high level of co-creation.

	
0.90




	
Cocre2:

	
The final purchase solution was arrived at mainly through a joint effort between the university and myself.

	
0.88




	
Cocre3:

	
What I receive from this university is due to work jointly between the university and students.

	
0.79




	
Cocre4:

	
I contribute actively to the final solution in the educational service I receive.

	
0.74




	
Satisfaction (Extracted from [55])




	
Sat1:

	
Overall, I am pleased with the services offered by this university

	
0.90




	
Sat2:

	
The service offered by my university meets my expectations.

	
0.80




	
Sat3:

	
I think I did the right thing when I enrolled in this university.

	




	
Trust (Extracted from [55])




	
Trust1:

	
In our relationship, my university can be counted to do what is right.

	




	
Trust2:

	
In our relationship, my university has high integrity.

	
0.83




	
Trust3:

	
In our relationship, my university can be trusted at all times.

	
0.81
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Figure 1. Proposed co-creation model. 
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Figure 2. SEM results. 
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Table 1. Characteristics of Respondents and Universities Involved in the Study.
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Variable

	
Number

	
Percentage






	
Gender




	
Man

	
303

	
76.7%




	
Woman

	
92

	
23.3%




	
Semester




	
3rd

	
84

	
21.3




	
4th

	
99

	
25.1




	
5th

	
27

	
6.8




	
6th

	
25

	
6.3




	
7th

	
81

	
20.5




	
8th

	
54

	
13.7




	
9th

	
25

	
6.3




	
Modality




	
In-person (handwritten)

	
122

	
30.8




	
Virtually (Google Form)

	
273

	
69.2




	
University Type




	
Public

	
10

	
83.3




	
Private

	
2

	
26.7
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Table 2. Confirmatory Factor Analysis Results.
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CR

	
AVE

	
MSV

	
ASV

	
Correlations among the Constructs




	
Participation

	
Co-Creation

	
Satisfaction






	
Participation

	
0.766

	
0.523

	
0.389

	
0.330

	

	

	




	
Co-creation

	
0.896

	
0.684

	
0.643

	
0.550

	
0.624

	

	




	
Satisfaction

	
0.838

	
0.721

	
0.674

	
0.546

	
0.566

	
0.802

	




	
Trust

	
0.805

	
0.674

	
0.674

	
0.524

	
0.530
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