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The concept of sustainable consumption has been described in the literature from different perspectives, but few have focused on defining the consumer perspective and strategies to appropriate this knowledge and behaviors in the classroom, which becomes a major challenge in times of Covid 19 and confinement. This article proposes an approach to the concept by university students from the implementation of a pedagogical strategy, which involved the implementation of a virtual learning community and the evaluation of the understanding of this concept through the use of mind maps (pre and post). Through the mind maps, data were collected to evaluate the understanding of the concept, the analysis of semantic richness and systemic complexity. The results show the associations established by the students, proposing a categorization system arising from the data and the previous literature review. The study concludes that the students broadened their vision of sustainable consumption in terms of the actors involved, consumption decisions and the social and environmental dimensions of sustainability.
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INTRODUCTION
Conventional consumption patterns have exceeded the capacity of natural resources, creating pressure on the limits of the environment. Therefore, the adoption of better consumption patterns becomes fundamental in the achievement of the social, economic, and environmental well-being that sustainability seeks. In this sense, it is necessary to find methodologies to educate children and young people so they can become consumers who are aware of the impact of their decisions on society and the environment. Sustainable consumption emerges as the concept that frames these new patterns and relationships between products, services, and consumers.
Prior research on sustainable consumption has been aimed at understanding current patterns and practices, as well as the factors for achieving it (Lorek et al., 2015). A lot of studies have looked at sustainability from the perspective of the consumer to understand sustainable consumption from the individuals’ experience (e.g. Frank and Stanszus, 2019; Hanss and Böhm, 2012). This understanding is a fundamental starting point for education strategies that seek to promote this type of consumption.
In this context, this paper is devoted to a specific challenge: to find ways to assess the understanding of this knowledge in virtual learning environments that respond to the new forms of teaching pressured by the emergence of Covid 19. This study proposes an approach to the concept of sustainable consumption based on students’ own experiences and assessing their understanding through the use of mind maps from the development of virtual learning communities.
The Concept of Sustainable Consumption
From the inception of sustainable development, sustainable consumption has been defined as “the use of goods and services that respond to basic needs and bring a better quality of life, while minimizing the use of natural resources, toxic materials and emissions of waste and pollutants over the life cycle, so as not to jeopardize the needs of future generations” (Oslo Symposium on Sustainable Consumption-Norwegian Ministry of the Environment, 1994).
Going forward, references to the concept of sustainable consumption have pointed out a broader perspective that moves from a weak version of the construct (focused on minor changes that maintain the status quo of consumption patterns) to another more strong view that involves structural changes towards sustainable consumption (Fuchs and Lorek, 2005). In the context of this study, we will focus on all the individual actions that satisfy needs in the various areas of life, through the acquisition, use, and disposal of goods and services which do not compromise the ecological and socioeconomic conditions of all people (current and future generations). Recent literature links it to the support of societal well-being and embeds it into the greater concept of sustainable lifestyles, defined as “a cluster of habits and patterns of behavior embedded in society and facilitated by institutions, norms, and infrastructures that frame individual choice, to minimize the use of natural resources and generation of wastes while supporting fairness and prosperity for all” (Akenji and Chen, 2016, p. 3). Even though several definitions have been considered until now, all the literature agrees that there is no single and explicit definition of sustainable consumption, as it is a complex and multifaceted concept that involves different elements and perspectives on what sustainability is. In fact, the evolution of the concept from the Oslo Symposium until today, evidence of multiple factors, models, and domains approaching to explain and define sustainable consumption (Liu et al., 2017). One of these perspectives used to understand sustainable consumption stems from the adoption of pro-environmental and social behaviors.
Sustainable Consumption From Pro-environmental and Social Behaviors
As the main agent who makes consumption-related decisions, the individual has been the main focus of the analysis of sustainable consumption. Indeed, consumer behavior is one of the key topical issues addressed by research on sustainable consumption between 1995 and 2014 (Liu et al., 2017). For this reason, the achievement of this type of consumption has been associated with consumers adopting behaviors that have a lesser impact on the environment and produce greater well-being to society (Geiger et al., 2018).
Some approaches have focused on analyzing and promoting behaviors aimed at the acquisition of products and services that reduce the environmental problems associated with conventional production and consumption activities, without losing their economic viability (i.e., the purchase of sustainable products) (Hanss and Böhm, 2012). This perspective, also called green consumerism, refers to the “production, promotion and preferential consumption of goods and services on the basis of their pro-environmental claims” (Akenji, 2014, p. 13). Such perspective may be considered as an initial, but the narrow approach of sustainable consumption. However, as the various impacts that a product can generate in the environment go beyond its production processes, it is necessary to understand consumption beyond the act of choosing products or services with sustainable characteristics. For example, different life cycle analyses of products have shown that, for many of them, the greatest impact is found in the use and handling of the consumer once they have been purchased (e.g., Levi Strauss and Co, 2015). Moreover, to reduce the pressures on natural resources and the waste from production and consumption, even less consumption is needed (Akenji, 2014). Hence, a broader perspective on sustainable consumption does not only connect behaviors related to purchasing decisions but also those related to all the individual decisions that could harm the environment, including choices on the use and disposal of the product at the end of its useful life (Peattie and Collins, 2009; Geiger et al., 2018). For instance, Akenji and Chen (2016) refer to new frameworks like such of Refuse, Effuse and Diffuse -REDuse that encourages behavioral changes targeting an ample spectre of decisions under a sustainable lifestyle. First, it is imperative to discourages harmful choices to nature (i.e., Refuse) (e.g., reduction of food waste); then it is important to promote positive behavioral practices (i.g. Effuse) (e.g., the use of alternative means to commute instead of private cars); finally, it is needed goes beyond each individual and reach out collective sustainable behaviors (i.e., Diffuse) (e.g., sharing or collaborative consumption like carpooling).
Although many of the approaches towards sustainable consumption limit themselves to a concept associated exclusively with the environmental dimension of sustainability (Thornton, 2009; World Resources Institute, 2005) (e.g., analyzing behaviors that aim to create a better environmental impact) (Roberts, 1996) a broader perspective involves the interaction of social and environmental problems (e.g., environmental protection, inter and intra-generational equity, and quality of life, among others) (Pepper et al., 2009). Because the social impacts of consumption can be equally problematic than environmental effects (Akenji and Chen, 2016), a broader perspective of sustainable consumption also addresses factors that influence socially conscious consumer behavior; this is, behavior that seeks to have a better impact on people (e.g., labor rights and working conditions, business impact in the communities in which they operate, among others) (Pepper et al., 2009; Straughan and Roberts, 1999). In this way, sustainable consumption, as seen from the point of view of behavioral changes, links decisions inspired by both social and environmental issues, along with lifestyle changes that reflect personal values and seek quality of life (Peattie and Collins, 2009).
Learning and Teaching Sustainable Consumption
Consumption has become a fundamental topic within the pedagogical discourse towards sustainability (Barth et al., 2014) and education has been described as “one of the most powerful tools for providing individuals with the appropriate skills and competencies to become sustainable consumers” (Khalili et al., 2008, p. 25). This means that education, beyond the transmission of knowledge aimed towards achieving sustainable consumption, should seek the development of key competencies that enable individuals to appropriate this concept and then connect it to their own lifestyles (Barth et al., 2014). Because of this, higher education, as a fundamental actor in the Education for Sustainable Consumption (ESC) (Barth et al., 2014), must link the action of learners and propose, through pedagogical strategies, the appropriation of concepts taken from the student’s own experience (i.e., active learning) (Rieckmann, 2018).
Although a variety of pedagogical strategies have taken up the challenge of active learning, many of them have focused on the development of classroom activities. However, key competencies for learning about sustainable development and consumption such as the capacity for critical and systemic thinking and the exploration of the contradictions and challenges inherent to a more sustainable life (Vare and Scott, 2007), not only take place inside the classroom but also outside it. The present study shares this perspective, in which informal learning processes that take place in daily life experiences over a variety of spaces can be useful in developing such competencies (Barth et al., 2014). Although from the theory it is possible to identify guidelines for approaching the understanding of sustainable consumption and then promoting its adoption, this work proposes an alternative way, seldom explored, to achieve an approach to the concept outside of class, using the students’ own experiences as consumers who are trying to adopt pro-environmental and social behaviors, and from their contact with initiatives that other actors are taking to promote it (e.g., companies, industries, governments.)
Active Learning Beyond the Classroom
The OCDE has proposed various skills and competencies to approach the 21st century, described as “the skills and competencies required to be effective workers and citizens in a knowledge-based society of the 21st century” (Ananiadou and Claro, 2009, p. 5). These address complex issues such as computing, communication, ethics, and social impact. In this same sense, the UNESCO (UIE, 1997) developed the concept of “lifelong learning,” which addresses four pillars of learning: learning to know, learning to do, learning to be, and learning to live together. This framework suggests finding learning models that fit this context, which involves developing these competencies and skills throughout life.
Learning, as a social construction of meanings through communication models, needs the collaboration between peers (Gairín Sallán and Muñoz, 2006). This collaboration could be developed not only in the classroom, but also in virtual environments. Moreover, following the United Nations Guidelines for Education towards Sustainable Development (ESD), an active learning is focused on action, in which the student is considered an autonomous agent capable of developing knowledge, attitudes, and values from his/her own experience and reflection. Thus, this study, implemented a pedagogical strategy in which an active learning is promoted through the experience of each individual as a consumer and the interaction of students in a virtual environment.
In this sense, the postulates of the constructivist theories of knowledge become important, as they consider doing as the proper learning tool, capable of modifying the cognitive structures of the learner. These theories state that the act of learning only occurs when there the learner has an imbalance, which results in rebuilding their networks of meaning and the reconstruction of their cognitive structure, in which the most relevant factor of learning are the preconceptions the learning subject has already incorporated and their ability to map the new knowledge. Craik (2020) suggests that recall is the result of the interaction between the new information that enters and the interpretation of events or information from the past and that this is the basis of learning.
Ausubel (1960) father of the Meaningful Learning Theory, starts from the assumption that knowledge is modeled when the student or learner assigns a meaning, makes sense, or establishes a relationship with new concepts or previous experiences. This is, for the learning process to take place, new thoughts or information must be incorporated into pre-existing ones, and this is only achieved through experience. Lave and Wenger (2001) propose that the assignment of meaning to knowledge occurs as a social process of negotiation between knowing and doing and that this process stems from human experience. Several authors developed the notion of improving teaching in higher education through researching their own work, not only to acquire new knowledge but also as a way of evaluation (Altrichter and Posch, 2013; Angelo et al., 1993).
From these theories, we can conclude that every educational action must include a cognitive disturbance or motivation, a phase of rearrangement of cognitive structures, and a phase of appropriation of meanings, focusing the learning process on the elaboration of knowledge from the existing mental structures of the student. In this sense, considering that the modification of existing cognitive structures requires doing and that the application of various allow producing such modifications, with mind maps as one of those tools.
Knowledge Assessment Through the Use of Mind Maps
Teaching in higher education through student experiences must be understood not only from the perspective of appropriating knowledge but also from the evaluation (Altrichter and Posch, 2013; Angelo et al., 1993; Reiska et al., 2018). Mental schemas are an effective tool that allows evaluating or identifying changes in structures of meaning, as well as improving skills such as critical thinking and decision-making and key competencies required to understand sustainability (Faham et al., 2017; Goy et al., 2017; Reiska et al., 2018).
Mental schemas can be defined as mental diagrams that represent reality in an organized way that allow ideas and concepts to be related. In the teaching and learning processes, the literature describes different types of schemas that allow this process to occur. Liu et al. (2014), establish that the low use of mental abilities is one of the most important problems in education and that the use of maps or mental schemas can contribute to boosting their use.
Novak and his team developed a type of schema called concept map to show changes or modifications in the understanding of concepts (Novak et al., 1988; Novak, 1990, 2010). On the other hand, Buzan, 1996 developed the concept of the mind map, which describes the development of a network of interconnected propositions in which notions and relationships stem from a central concept, creating a visual schema of the structures of thinking and the connections established by new structures. (Figure 1).
[image: Figure 1]FIGURE 1 | Structure of the mind map.
This technique is based on the understanding of brain function, radiant thinking, and the learning process. For the authors, radiant thinking is defined as the process by which the brain associates thoughts from a central connection and where the brain’s ability to generate associations plays an important role. From the perspective of the stages of construction of knowledge, the construction of any type of mental schema becomes a knowledge tool or mental instrument that can have different levels of development.
Mind maps allow evaluating progressions in metacognition or the structuring of meanings in relation to certain concepts, while also enabling to establish the degree of association of this knowledge with other concepts internalized previously. Several authors who worked around cognitive maps (Legrand, 2000; Pudelko and Basque, 2005; Berthou and Marchand, 2010; Gray et al., 2019) converge in stating that mind maps can vary in their general structure, the way they represent knowledge and how they represent relationships. Ontoria et al. (2003) discovered how university students improved several aspects through the use of mental maps, such as their disposition towards learning, the development of autonomy of thought, and self-perception. Mind maps can be considered as external representations of individual “mental models” held over a complex real-world system (Gray et al., 2019).
Mind Maps and the Evaluation of Learning About Sustainability
Mind maps have been used to evaluate learning associated with sustainability. Segalàs Coral (2009) analyzed the competencies that engineers need to acquire in relation to sustainability topics in higher education, evaluating these competencies through the application of cognitive maps in five European universities. Legrand (2000) assessed the students’ knowledge of the environment through the use of mind maps, proposing an analysis through the maps semantics and systemics. Lourdel et al. (2007) used cognitive maps to represent the understanding of the concept of Sustainable Development in engineering students and raised the importance of this concept in the formation and reflection that must be part of this process. Watson et al. (2016), used this tool and compared it with surveys of the students, demonstrating that the wealth of knowledge acquired by the students can be evidenced better through the use of mind maps. Bonilla, 2018 used mind maps to measure the progression of the concept of sustainable development in business administration students, using pre-test and post-test assessments in their analysis.
Cognition towards sustainability implies understanding the complicated relationships underlying the concept, as well as developing the necessary skills and competencies that enable students to face the challenges that sustainability entails. Gray et al. (2019) state that, although the development of systemic thinking is necessary to reflect on complex problems such as socio-environmental problems, there is still a gap in understanding the best ways to evaluate these skills in the classroom, and mind maps provide a way of showing the enrichment in the meaning structures of the students in a graphical way.
The confinement scenario proposed by the emergence of COVID-19 prompted changes in higher education, specifically aligned to virtual education and the use of digital tools (García-Morales et al., 2021). This reality highlighted the importance of developing strategies that allow teachers to assess the knowledge of their students in a different way. The literature evidences different learning methodologies such as the use of gamification or games in the classroom, the use of augmented reality (Loureiro et al., 2020), the use of applications in social networks, online conference platforms, and smartphones (Mishra et al., 2020). Likewise, different evaluation methodologies are evidenced, such as evaluations using video tags, self-assessments, interviews, and the diagnostic evaluation that uses as one of its tools the use of concept maps (García-Morales et al., 2021).
The use of concept maps is associated with a better structuring of bodies of knowledge and allows understanding the relationships and associations that students elaborate on them (Hayashi et al., 2020; Mandrikas, 2020), and its importance in confinement contexts is associated with the possibility of being done online (Fatawi et al., 2020).
MATERIALS AND METHODS
The research analyzes how university students modify their knowledge structures when faced with the concept of sustainable consumption, based on outside classroom experience the classroom, within the framework of an undergraduate course on business sustainability.
The methodology applied involves the appropriation of knowledge from the creation of a virtual learning community around the adoption and promotion of pro-environmental and social behaviors, as well as the evaluation of their pre and post knowledge using mind maps.
Description of the Learning Strategy
Objective of the Pedagogical Experience
From the basis of considering learning as a social construction of meanings through communication models mediated by peers through a collaboration between them (Gairín Sallán and Muñoz, 2006), the strategy implemented promoted the interaction of students in a virtual environment. Following the United Nations Guidelines for Education towards Sustainable Development (ESD), this strategy focused on learning through action, in which the student is considered an autonomous agent capable of developing knowledge, attitudes, and values around sustainable consumption from their own experience and reflection. The activity was designed to promote the development of competencies, such as critical thinking, systemic thinking, and active learning, which are considered fundamental in ESD (Rieckmann, 2018).
Participants and Purpose of the Activity
“Towards Sustainable Consumption” was an activity in which 23 students were invited to participate in the creation of a virtual community. The participants were third-year undergraduate students in Business Administration at CESA, 52% female and 48% male, between 20 and 23 years of age. The virtual community had three purposes:
1) Assuming and understanding the role of the consumer in sustainability through the process of adopting pro-environmental and social behaviors.
2) Identifying the role of organizations in promoting sustainable consumption behaviors.
3) Promoting sustainable consumption through interaction and community generation.
Procedure
Start
The first phase of the activity had a duration of 1 week. It consisted of each student researching the definition of sustainable consumption and which behaviors could be linked to this type of consumption. Additionally, students measured their ecological footprint and, based on the result, identified behaviors in which they had the potential for improvement. In this way, the starting point consisted of the students researching the concept and measuring their footprint, in which they were tasked with selecting three behaviors and coming up with an action plan for their adoption in the following 6 weeks. For this purpose, students created a personal blog in which their first post included the results of the first phase, and then it would serve to report their progress over the following 6 weeks on the road to more sustainable consumption.
Development
The second phase of the activity had a duration of 6 weeks, in which the students worked on the three behaviors they selected. Every week, each student made a post on their blog, addressing three dimensions of the behaviors on which they worked.
1) An experience report answered the following question: How is your experience adopting these behaviors in your daily routine? Faced with this question, each student could report positive and negative aspects of their experience (e.g., people who supported the process, elements that facilitated and motivated adoption, difficulties they faced) as well as their progress in the action plan they drew up at the beginning of the activity (e.g., activities carried out, adjustments, and necessary changes in their objectives, and compliance.)
2) Doing research that answered the following question: What are companies and organizations doing to promote these behaviors? Students answered this question by identifying initiatives, campaigns, programs, and news that made it possible to demonstrate the organizations’ efforts to promote sustainable consumption.
3) A conclusion that answered the following question: What is your point of view about these sustainable consumption behaviors? Based on their own experience and the experience of other people trying to adopt these behaviors (their classmates), as well as the organizations’ management they identified, students proposed their vision of sustainable consumption and its related behaviors.
Appendix A shows a) the publication/post model with the three dimensions, and b) an example of a publication/post made by the students.
For the development phase, in addition to creating their own post/publication creatively, linking resources that support the content (e.g., links, images, and videos), students interacted and generated community through comments, recommendations, questions, and other types of interactions in their classmates’ blogs. According to Gairín Sallán and Muñoz (2006), the permanent interaction around “themes or units of meaning” can denote a high learning potential. Furthermore, interactivity and dialogue among peers are key elements that promote knowledge through the network (LaPointe and Gunawardena, 2004). Following these perspectives, during the activity, the students had to review the blogs of at least three classmates every week and comment on their posts. Comments were required to be a contribution to the topic (the adoption of sustainable consumption behaviors). For example, they could contribute through advice on adopting this type of behavior, posting links to websites and videos with useful information about them, as well as recommendations to overcome difficulties they identified and references to organizations’ management that could be useful further linking these behaviors in their daily routines, among others.
Also, the students were motivated to generate a community around their blog by inviting their classmates and other reference groups (e.g., friends and family) to participate and comment on their blog. All the activity was implemented in Blogger, a service run by Google, due to its ease of use and access to create and publish content, as well as to interact online.
The Context: COVID-19 Pandemic
The activity was developed during the initial phases of the COVID-19 pandemic. The purpose of this study was not to analyze the effect of this context on the adoption of pro-environmental and social behaviors. However, it is important to acknowledge that there could be implications of the context in the activity. For example, although some students chose to commute through alternative means of transportation instead of using private cars, as a targeted pro-environmental behavior, the restrictions in mobility did not allow them to advance towards this goal. Thus, some behaviors could emerge, and others could be dropped due to the confinement. The place attachment to the home and the consequent change in habits and behaviors (e.g., embracing the use of technology for shopping, acknowledging the importance of saving water and energy, the awareness of waste) may also trigger some pro-environmental and social practices.
Creation of Mind Maps as a Learning Assessment Strategy
Students created two mental maps to assess their appropriation of the concept of sustainable consumption and identify changes in learning the concept, one before and one after developing the activity “Towards sustainable consumption” (pre and post): the first map was created before receiving the instructions and explanation about the activity that would take place over the following 7 weeks (1 week for the start and 6 weeks of development). The second mind map was created at the end of the activity.
In both measurements (pre and post), the students were instructed to make a mental map in which they reflected on what they understood and associated with the concept of sustainable consumption. They were reminded that every mind map has the core concept at the center and that they could write related words (not phrases or descriptions) to it, linking these words with the core concept and with each other using arrows.
Students were tasked with capturing whatever they had in mind about the concept; this is, without resorting to any external source of information about the subject. Figure 2 represents an example of the before and after construction made by a student.
[image: Figure 2]FIGURE 2 | Example of the (A) before and (B) after construction made by a student.
Data Analysis Strategy
In the analysis, we considered the mental maps constructed by the students’ pre- and post-implementation of the virtual learning community. Following the proposal of Legrand (2000), the appropriation of the concept of sustainable consumption was evaluated through an analysis from the semantic and systemic richness (i.e., complexity) of the maps. The maps were analyzed individually and in groups, to understand the students’ progress in understanding their meaning structures.
Analysis Through Semantic Richness
Semantic richness is understood as the number of concepts associated with each of the categories, defined conceptually from a theoretical perspective. Following Neuendorf’s conventional content analysis (Neuendorf, 2016), we identified the initial semantic units (concepts), classifying them in terms of similarities and differences, and defined subcategories from this classification. These subcategories were then reviewed, compared, and grouped based on the elements defined for each category or primary dimension. This grouping allowed us to calculate frequencies by counting the concepts and interconnections in the students’ mental maps.
The precision of the findings was evaluated using the credibility, trust-ability, and transferability criteria proposed by Guba and Lincoln (Lincoln and Guba, 1986). The credibility criterion was achieved through prolonged and guided follow-up for data collection and analysis. The trust criterion was achieved through feedback and monitoring by experts on the subject and careful tracking of each step in the collection and analysis of information. Finally, to ensure transferability, a complete description of the categories, characteristics of the participants, methods of data collection and analysis was provided.
Category Analysis Model
The construction of categories considered various perspectives from which the prior literature has addressed the concept of sustainable consumption. Although there is no theoretical approach yet to provide a structure to these perspectives, the present study proposes an analysis model in which the concept is appropriated from four main perspectives: the actors involved, consumption decisions, dimensions of sustainability, and the magnitude of changes in consumption patterns. Additionally, the analysis model establishes in each perspective categories of analysis that are located at the endpoints of a continuum and serve to account for the vision of sustainable consumption, ranging from narrow and somewhat static views of the concept to broader and more dynamic views that link more elements and seek to provide greater scope to sustainable consumption. Figure 3 shows the proposed model with the analysis categories. Table 1 shows the description of each perspective.
[image: Figure 3]FIGURE 3 | Proposed Model (Perspectives and Categories to analyze Sustainable Consumption Concept).
TABLE 1 | Description of the analysis perspectives and visions of sustainable consumption.
[image: Table 1]Systemic Complexity Analysis
The complexity indicator (CO) assesses how students enrich and connect concepts related to sustainable consumption (Segalàs et al., 2008; Watson et al., 2016). These two indicators are evaluated before and after students applied the didactic experience. To obtain this value, two factors are multiplied:
[image: image]
where:
NC is the average number of concepts per student for each category established from the theory and LCa is a standardized measure from the connections, the categories and relative weight of each of them. Normalized by the number of categories and the number of students and is therefore calculated as follows:
[image: image]
In the learning process, this becomes a tool that enables understanding the radiant thinking that the student has constructed around the concept of sustainable consumption, based on their experience, observation, and analysis of cases, and their work in the classroom. The Table 2 shows the metrics used:
TABLE 2 | Metrics used in the complexity index.
[image: Table 2]RESULTS
The implementation of virtual learning communities allowed students to explore actively and begin to understand the concept of Sustainable Consumption and to structure it based on understanding reality (this is, from their own experience and organizations’ management.). The results of the evaluation of the mental maps before and after the experience show the following results:
Semantic Richness
Relevance of Concepts Related to Sustainable Consumption
The relevance of concepts related to sustainable consumption was compared between the mind maps before and after the activity. In general, a greater number of concepts associated by the students to sustainable consumption is evidenced, 170 terms in the pre-activity maps while in the post-activity mind maps a total of 259 units of meaning (number of concepts mentioned by the students) associated with sustainable consumption was evidenced. This describes the diversity of interpretations and approaches around it. This coincides with our findings in the literature. Among the results, the inclusion of concepts related to culture, value chain, technology, and continuous improvement stands out. The terms culture, responsible society, and responsibility, in general, accounted for 18% of the mentions, opening the door to understanding sustainable consumption beyond an exclusively environmental dimension. In addition, a concrete element that emerged in the results is the relationship of the concept of sustainable consumption with the SDGs (Sustainable Development Goals).
When grouping the topics in each of the categories proposed from the literature, it is evident that in the results after the activity the students were able to identify a greater relevance of the role of the actors (36%) and the dimensions of sustainability (39%), especially the social dimension. On the other part, the concepts associated with the category of Consumption Decisions decreased, although they are still closely linked to the concept of recycling, which can be explained by the relevance that the students found in other aspects of consumption, not only from the point of view of final waste disposal and recycling.3.1.2 Semantic Richness According to the Categories that Emerge from the Theory.
Based on the proposed analysis model, the concepts associated with sustainable consumption were reviewed before and after the application of the pedagogical strategy. The evolution of the concept is presented below, from the four perspectives that emerged from the theory: actors involved, consumption decisions, dimensions of sustainability, and magnitude of changes in consumption patterns.
• Actors involved (companies, individuals, and the government): The pre and post-activity maps associate the concept of independent responsibility of a specific actor. However, in the pre-maps, responsibility is associated with company management (efficiency, development, and production) and processes and operations (sustainable marketing, clean energy, and the value chain or supply chain management). After 6 weeks of adopting sustainable consumption behaviors, the participants placed the responsibility on individuals, citing “responsible society” as one of the concepts most associated with sustainable consumption. On the other hand, when analyzing the initiatives of organizations, the understanding of the concept of sustainable consumption in terms of management performed by companies (technology, value chain, and continuous improvement) and topics such as clean energy, customers, sustainable marketing, and added value are still relevant. The role of the Government as an actor (pre and post-activity) was associated with issues such as poverty reduction, policies, infrastructure, and regulation. (Figure 4).
• Consumption Decisions: The maps analyzed show that the concepts in this category are associated with use (e.g., proper use of resources, life cycle, continuous improvement, clean energy, efficiency, and savings) and with the final disposal of the product, identified with “recycling.” Possibly, recycling was one of the behaviors that most participants adopted during the experience, which led to this consumption decision being clearly associated with the concept of sustainable consumption. (Table 3).
• Dimensions of Sustainability: Pre- and post-activity maps associate sustainable consumption with the environmental dimension (concepts such as the environment, pollution reduction, and ecological and carbon footprint are associated.) The social dimension takes relevance in the post-activity results through the concept of culture. Furthermore, the social concepts of well-being and satisfaction of needs are present in both moments. However, even when the economic factor is considered in the comprehensiveness of the dimensions, sustainable consumption was not closely associated with this dimension, with few specific mentions of the “orange economy” and “sales.” (Figure 5)
• The magnitude of changes in consumption patterns: Although this perspective was more challenging to identify, results suggest the relationship of the concept to maintaining current consumption patterns (i.e., the status quo) but with better use of sometimes limited and regulated resources, in addition to the use of technologies to achieve sustainability (clean energy, efficiency, limitations, and regulation.) On the other end, the few mentions associated with transformation, renewal, and cycles indicate a low level of understanding about the need for significant change in consumption patterns. (Figure 6).
[image: Figure 4]FIGURE 4 | Semantic Richness According to the Category actors involved (A) individual behavior (B) business.
TABLE 3 | Description of the concepts associated with Consumption Decisions.
[image: Table 3][image: Figure 5]FIGURE 5 | Semantic Richness According to the Category dimensions of Sustainability (A) environment (B) social.
[image: Figure 6]FIGURE 6 | Semantic Richness According to the Category magnitude of changes in consumption patterns (A) Changes that maintain the status quo (B) Changes involving reforms (C) Changes involving transformation.
Systemic Complexity
Systemic Complexity is understood as the degree of connection that students achieve between concepts. For its measurement, the complexity index was used (see section 2.3.2).
[image: image]
These interactions indicate the construction of complex thought that emerges as a result of understanding sustainable consumption as an interdependent system. (Table 4).
TABLE 4 | Systemic complexity.
[image: Table 4]Complexity in this study should be understood from the development of complex thinking based on the degree of association that students achieve between concepts and categories related to sustainable consumption.
The results in relation to the complexity indicator show a progression in the degree of interactions before and after the instruction by the students.
It also evidences the significant increase obtained after the training in the category of stakeholders and changes in consumption behavior patterns. However, the relationship of sustainability in general to the vision of the dimensions is still very strong.
DISCUSSION AND CONCLUSION
This research shows the appropriation of the concept of sustainable consumption through the application of a pedagogical strategy of active learning outside the classroom. This strategy motivated the participants to adopt pro-environmental and social behaviors, as well as to explore and identify organizational initiatives that promote this type of behavior. The pedagogical activity included a sequence of stages around the conceptualization of sustainable consumption: as a starting point the students made an initial approximation to their understanding of sustainable consumption through a mind map; then, they initiated a plan to adopt pro-environmental and social behaviors, based on their footprint, and reporting this experience, joined to what organizations did to promote the behaviors of interest, in a personal blog; this phase involved interaction and community as a collaborative learning thanks to the comments and recommendations in classmates’ blogs. At the end of the activity, they went back to the creation of a mental map to express their appropriation and understanding of the concept.
The target group of this pedagogical intervention was a small sample of third-year undergraduate students in Business Administration. We acknowledge a limitation of this research in the size of the sample. Although it was carried out with 23 participants, these correspond to the total number of students in the course in which we focused the activity. However, we consider that being an exploratory study allows us to analyze the appropriation of the concept in students. We hope to reach a larger sample in future related research.
After an evaluation through the use of cognitive maps, the results display an atomized concept of sustainable consumption, with various mentions pointing to multiple categories. This confirms the complex and multifaceted character of the concept of sustainable consumption found in existing literature [1]. One of the contributions of this research is to make a first exercise of organizing the multiple perspectives from which sustainable consumption has been analyzed. We did it proposing a model that enables us to identify: 1) The broadness of the existing vision around the concept of sustainable consumption, and 2) How learning, from the student’s personal experience, can produce changes in this vision.
The proposed analysis model identified four main perspectives from which sustainable consumption has been addressed: the actors involved, consumption decisions, the dimensions of sustainability, and the magnitude of changes in consumption patterns. The evaluation through mental maps allowed us to identify a progression in the structure of meanings related to the concept of sustainable consumption. From the proposed categorization model, this structure allows us to suggest that the students’ vision of sustainable consumption is located in a spectrum that moves between a narrow vision is linked to a single actor, a consumption decision, and a dimension of sustainability, and the other end that consists in the ideal broad vision in which multiple actors, consumption decisions, and dimensions of sustainability are integrated into the description of sustainable consumption.
The active learning experience produced important changes in the development of the concept of sustainable consumption. Making the students approach reality by assuming their role as consumers, together with their own research on what organizations are doing to promote sustainable consumption patterns, led them to:
First, broaden their vision of the actors involved in sustainable consumption. Although students involved actors beyond the individual in both moments (before and after the activity), the experience adopting pro-environmental and social behaviors awakened in them a kind of commitment that led them to assigning the individual a greater responsibility. Though from previous literature, the individual has been the salient agent in the production-consumption system (Akenji, 2014) it seems that students attributed the responsibility of sustainable consumption to other actors (e.g., companies and government); however, after assuming the role as a consumer adopting sustainable behaviors, they realized the role of individuals in sustainable consumption. Probably, policies and strategies to encourage sustainable consumption have focused the attention on individuals, sometimes assigning a double burden to consume more while drive other actors (e.g., Companies and Governments) towards sustainability (Akenji, 2014). However, from the consumer perspective, there are different actors, including individuals, who should be related to the concept of sustainable consumption.
Second, achieve an understanding of sustainable consumption beyond the purchase decision. Even though the students in the activity recognized the importance of other decisions related to the use and final disposition of the product, there is an opportunity to acknowledge more choices as part of sustainable consumption. Thus, based on the literature, the results show a somewhat narrow view about the consumption decisions that could be extended to other habits and practices associated with more sustainable lifestyles (Akenji and Chen, 2016).
Third, assign relevance to the social dimension of sustainability, adding it to the environmental aspects in the description of sustainable consumption. However, the findings showed that the students increasing the association of social aspects to the concept only timidly. The activity, including my own experience and research about pro-environmental and social behaviors, shows that there is still little information and approach to social issues under the concept of sustainable consumption. Previous literature asserts that a sustainable lifestyle goes beyond material consumption. So, the social impacts of consumption should be equally considered on behavior decisions (Akenji and Chen, 2016). Therefore, there is a lot of work to extend the view on sustainable consumption including the social dimension of sustainability.
From the perspective of the magnitude of the change in the patterns, strategies, and lifestyles of the actors involved in consumption, the results showed that students maintained a somewhat narrow vision of sustainable consumption in this sense, associating the concept with maintaining the status quo; this is, through small changes that maintain the current patterns of development, consumption, and lifestyle, but striving to produce a lower environmental impact (Hopwood et al., 2005). This might suggest that, from their experience as consumers, the students achieved small changes in their daily routine but no substantial changes in their consumption patterns. This finding may be fit in what previous literature has referred to as a weak vs a strong version of sustainable consumption (Fuchs and Lorek, 2005). Additionally, the elements they identified in organizational initiatives were practices aimed at maintaining the status quo through efficiency and technology improvements, but away from radical change and transformation toward sustainability. This finding agrees with the literature that has pointed out how the discourse, from some actors (e.g. organizations and governments), on sustainable consumption maintains the idea of modifying the production processes as well as the attributes of the products, avoiding a structural change in the system (Fuchs and Lorek, 2005; Akenji, 2014). Although improving eco-efficiency could be a prerequisite for achieving sustainable consumption, it is a weak version of this construct (Fuchs and Lorek, 2005).
The foregoing suggests that the design of experiences or dynamics of approach to reality, together with constant dialogue with their peers and teachers, enables students to develop greater learning skills, such as the development of critical and systemic thinking, which was verified in the students’ construction of increasingly complex mind maps.
Finally, this study highlights the importance of autonomous learning, constructing knowledge through action and the students’ own experience (Rieckmann, 2018), which in this case is mediated through the guidance of a teacher. In addition to this, mental maps, which are a powerful tool to demonstrate in a graphical form the progression in the construction of meanings in an open and structured way, and to facilitate the process of evaluation and qualification of systemic thinking skills, become a valuable strategy in Education for Sustainable Consumption (ESC) (Gray et al., 2019). Because the learning outcomes might be different in different settings and contexts, we invite other researchers to adopt this teaching and evaluation method to gain broader insights and to induce further impact on the learning and adoption of more sustainable consumption and lifestyles.
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APPENDIX A
[image: Figure 7]FIGURE 7 | shows: (a) The publication/post model with the three dimensions; (b) An example of a publication/post made by the students.
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