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Abstract

:

This article is the continuation of the work that has already been completed in a first study on the perception of engineering students at UniLaSalle Beauvais about education for sustainable development (SD) and innovation. Its purpose is to show the evolution over time of the perception of engineering students regarding SD and innovation after integrating the international program called “Go-LaSalle”. In this training process, students spend the first semester of their third academic year in partner universities of the worldwide Lasallian network. To identify and measure the change of students’ perception, we have designed a survey that was sent to two engineers’ training classes (specialties) Agronomy and Agro-Industries and Food and Health. The results show that although some differences and similarities appear between the two specialties, there are few significant changes on student’s perception before and after the six-month international program (called “Go-LaSalle”). Finally, the study shows, on the one hand, that the students trust the institution, the companies and their teachers more than their own inclinations; on the other hand, it allows the institution to adapt their training to both collective needs and the demands of the environment.
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1. Introduction and Background


For decades, the education system has been considered a main societal vector for reducing social inequalities [1]; i.e., the education system has allowed at the same time to obtain more well-trained actors and to allow a social evolution, which is synthesized in French by the expression “social elevator”. In many European countries, the slowdown in growth since the beginning of the 21st century is correlated with a “breakdown of the social elevator”, that is to say, with low intergenerational socio-professional mobility [2,3]. It is in this difficult context that the education system must evolve and integrate the awareness of the physical and natural limits of the planet and the necessary changes in social responsibility. It means to educate, train and promote the topic of sustainable development (SD) and necessary transitions to operationalize it. We adopt here the traditional definition of SD, taken from the Brundtland report [4], which insists on the requirement to “meet the needs of the present without compromising the ability of future generations to meet theirs”.



International statements that refer to the need to include sustainable development (SD) in the study curriculum and to develop interdisciplinary and transdisciplinary research as well as public awareness are long-standing [5]. Since, the United Nations Organization (UNO) has communicated on the 17 objectives of sustainable development, and higher education of SD becomes a strategic issue for higher education [6,7].



Sterling [8] argued that “sustainability does not simply require an ‘addition’ to existing structures and programs but involves a change in fundamental epistemology in our culture and in our educational thought and practice […], sustainability is a gateway to a different vision of curriculum, pedagogy, organizational change…”. What is the situation today in higher education institutions involved in integrating SD education into their curricula?



Lozano et al. [9] have identified five main approaches to integrating sustainable development into higher education programs: (i) coverage of some environmental issues by one or a few existing courses, (ii) a specific SD course, (iii) closely related SD as a concept in regular disciplinary courses, (iv) SD presented as a possibility of specialization within the framework of each higher establishment, and (v) SD as a compulsory undergraduate or postgraduate program. The integration of sustainable development approaches therefore differs from one institution to another.



It is observed that, at least initially, most studies focus on the environmental pillar [10,11]. In addition, Olszak [12] creates indicators to assess the integration of university initiatives for sustainable development in universities and campuses. Urbanski and Rowland [13] developed a multipurpose tool (STARS) in the campus sustainability movement. This tool was published by the Consortium for the Sustainability of Higher Education Associations (HEASC) in 2006 and “would address all dimensions of sustainability and all sectors and functions of a university”. This type of tool assesses the “sustainability performance” of colleges and universities, without trying to understand how different performances are achieved and without analyzing the importance of SD in teaching.



It therefore becomes important to understand how “sustainability performance” is improved—that is, how the population of teachers and students evolves to enable this transformation. In other words, what innovations are necessary and how are they gradually implemented? Since 2000, many studies have focused on sustainable development, innovation and technological transitions, starting from the idea that innovation is a key factor for the transition to sustainable development [14]. Conceptual work focused on sustainable development in the training of engineers [14,15,16]. A bibliometric study [17] showed that most of the studies about the concept of sustainability in the educational fields are descriptive and “can give a holistic vision to the subject matter presented, especially regarding the development of the curriculum and the teaching-learning process.” This leads to analyze the role, and to note the importance, of educational innovation in SD training [18,19].



Moreno-Guerrero et al. [20] showed that the development of good practices, such as flipped learning in secondary education, is ensured by the combination of institutional support, technological self-efficacy, teaching beliefs and teaching strategies.



Consequently, to achieve a sustainable education system, integrating SD into educational programs requires innovation [19,21]. In education, understanding each stage of the step-by-step transformation towards SD education becomes a strategic priority for SD integration [15]. The change could start with curriculum managers, then extend to teacher–researchers, but the opposite movement is conceivable.



As the teaching is geared to learner needs—here, engineering students—the effectiveness of the evolution of SD education must be able to be assessed by the evolution of engineering students. Therefore, in this communication, we will focus on engineering students, and more precisely on their perception of SD.




2. Education for SD and Innovation in an Engineering School: The Case of UniLaSalle


Since 2009, French higher education institutions have strategically committed to the general integration of SD, both in terms of the activity of the institutions and in education. The Conference of University Presidents (CPU) and the Conference on Higher Education (CGE) have proposed the Green Plan (article 55 of 3 August 2009 of the Grenelle 1 law) and the integration of sustainability in higher education. We have already presented a case study at the “Institut Polytechnique UniLaSalle”, located in Beauvais (France), focusing on the training of engineers [22].



Indeed, UniLaSalle aims to train young engineers or managers in fields directly concerned by SD (agriculture, food and health, geology and environment). In addition, the SD approach, although step by step, is integrated into UniLaSalle at three levels: campus life, teaching and research. UniLaSalle has decided to be one of the pioneers in using the self-assessment framework as a guide to build its action plan. The management team felt that “sustainable strategies in an engineering school are a holistic approach that links governance and strategy, education and research and campus life. This is a long-term work “at both individual and institutional level regarding all dimensions of sustainability”.



In this context, as presented in this previous article [22], the question was: how can an integrated approach towards SD in UniLaSalle’s strategy be built? This article focused on the study of sustainability through two perspectives: integration and assessment by the management team. Fourati-Jamoussi et al. [23] extended this idea of sustainability through the study of the senior management perception and program management teams’ perception. A qualitative methodology was chosen [24], based on the study of the UniLaSalle case. The data was collected from 27 semi-structured interviews (lasting 45 min) made up of two groups: the general management and the curricula management teams. The interview guide was built around six themes/questions: (i) what is the definition of innovation in engineering education? (ii) What are the different types of innovation? (iii) What are the reasons for innovating at UniLaSalle? (iv) What is the definition of SD? (v) What are the reasons for integrating SD into the training of engineers? vi) What is the link between sustainable development and innovation in engineering education?



The results of this research can be summarized as follows [25]:




	(i)

	
The reasons for integrating innovation into the engineering course at UniLaSalle: the general management team is more concerned with the issue of the global environment and the development of global education, while the curricula management team seeks the best compromise between the needs of businesses and the needs and desires of students.




	(ii)

	
The reasons for integrating SD into the engineering curriculum: according to the management team, the first reason for integrating SD is to train responsible engineers. The curricula management team, in charge of the professional qualification modules, focuses precisely on an ethical dimension. Regulatory and environmental issues are also important to this group.




	(iii)

	
Perceived pillars of sustainable development: an important element of the previous results is the emergence of a fourth pillar. Three respondents insisted on this fourth dimension and affirmed that the governance of energy and mineral resources is specific and different from environmental issues, which are more linked to the natural living world. This fourth pillar was integrated during the development of the survey submitted to the students. The three pillars—economic, social and environmental—are well-integrated by the global management and curricula management teams.




	(iv)

	
The link between sustainable development and innovation in engineering education: sustainable development is now perceived as a stimulus to innovation for the majority of respondents (both teams). SD is considered as a constraint that induces innovation and sometimes as a factor both favoring and restricting innovation, that could mean orienting innovation.









It was therefore necessary to continue by evaluating the impact of the integration of sustainable development and innovation in the engineering curriculum, at UniLaSalle, on the perception of students [26]. Student responses converge with those of the curricula management team. Most students believe that sustainable development is a factor of innovation in their course. Depending on their specialty, the different pillars of SD are not treated with the same intensity. In addition, a fourth pillar on the governance of energy and mineral resources emerges from the geology and environment specialization. These differences in perception may be linked to differences in the respective programs and to first professional experiences. The role of training and the need to balance the integration of the four pillars in the different courses suggest differentiated actions according to specialties.



When an innovation and SD strategy is implemented in training at all levels of the institution, from general management to curricula or courses managers, but also in campus life, this study shows that students also feel concerned by this vision; 66% of students consider that sustainable development promotes innovation in the engineering curriculum and 30% consider that sustainable development promotes and limits innovation in the curriculum. This confirms that the implementation of sustainable development in engineering training is seen as leading to educational innovation, and finally in change in the aim of the courses. The internal variability of responses in each specialty seems surprisingly high. This may be due also to an internal heterogeneity of the population for each specialty, e.g., the level of education and the socio-professional categories of the parents. This particular reflexivity, both from the staff, courses managers and students, can provide invaluable information in supporting any engineering training institution that wishes to integrate more social responsibility into its own development. It can also promote training and research as a vehicle for aligning labor market needs with the knowledge and skills acquired by future engineers.



Our research question is: what are the changes in student perceptions about the value of integrating SD and innovation into the curriculum? In this program, the so-called “Go-LaSalle” program obliges engineering students to follow a six-month course in a foreign university associated to the Lasallian network. This perception was therefore studied before the departure and after the return of this program, which is almost 10 months apart, which may give the beginnings of an indication of the evolution of their perception. (This process could not be repeated in 2020 to 2021 due to the COVID-19 pandemic).



Our underlying assumption, here, is that students should change their perception of SD and innovation in their training after the six months of international experience of the “Go-LaSalle” program.



The purpose of this work was to measure the evolution of the perception of engineering students toward SD and innovation over time, i.e., before and after their abroad sojourn called “Go-LaSalle”.




3. Methodology


3.1. Development of a Survey to Assess Students’ Perception of SD and Innovation


Different scales have been designed and tested with students at different universities. The EAATSD scale—“Ecocentric and Anthropocentric Attitudes Toward Sustainable Development”—measures students’ environmental concerns by choosing optional courses related to sustainability [27]. However, a study presented a set of indicators concerning the definitions and objectives of SD education in a European geopolitical context. This study highlighted the importance of these indicators for evaluating and monitoring SD teaching practices and for guiding educational policies at different levels, from global to local, including decisions at school and class levels [28].



Based on our previous research, both qualitative and quantitative, already mentioned in the previous section, on the case of UniLaSalle, we have developed the survey distributed to students in November 2017. We based our study on the work of Hagège et al. [29], which mobilized two surveys: (i) AFC (apparent, merge, cut: measures an attitude towards the non-human environment [30]).and (ii) Biohead (measures the conceptions and values towards biology, health and the environment of teachers and future teachers as part of a European Biohead project ‘Biology, health and environmental education for better citizenship’, [29]) to assess the responsible attitude of teachers towards the environment. We have adapted their items to our population and to the context of the UniLaSalle Institute.



The themes studied during the first survey in November 2017 are as follows:




	(i)

	
The definition of sustainable development




	(ii)

	
The importance of the sustainable development pillars




	(iii)

	
The education goals for sustainable development




	(iv)

	
The reasons for integrating sustainable development in the engineering curriculum




	(v)

	
The importance and definition of innovation




	(vi)

	
The reasons to innovate in UniLaSalle’s training programs









We have added three themes, taking inspiration from the work of Hagège et al. [29]:




	(i)

	
The definition of a more sustainable world




	(ii)

	
Your relationship to the environment




	(iii)

	
Your opinion about nature and humans










3.2. Participants


A total of 163 students from two specialties participated in the study: 82 from the Agronomy and Agro-Industries specialty (47 boys and 35 girls) and 81 from the Food and Health specialty (15 boys and 66 girls). The students were met at two times: before their departure in April to May 2019 (T1), then when they came back in February 2020 (T2). At time T1, the average age of the students was 19.5 years (SD = 0.7), and 20.3 years (SD = 0.7) at time T2. The “Go-LaSalle” sojourns took place in six different countries: Brazil, Colombia, Costa Rica, Mexico, the United States of America, and the Philippines.



Following the “French Charter for Research Integrity”, of which UniLaSalle is a signatory (through the Conference of Directors of French Engineering Schools network), the students completed a consent form which specifies that there are no right or wrong answers and that the answers are treated confidentially and anonymously.




3.3. Measures


The survey was divided into two parts. The first part addressed nine themes comprising 44 questions. Regarding the themes “definition of sustainable development” (six items, e.g., sustainable development is a civic responsibility), “education goals for sustainable development” (four items, e.g., making engineers aware of the challenges of sustainable development), “definition of a more sustainable world” (five items, e.g., a world ensuring a better quality of life for all while preserving the planet), “definition of innovation” (five items, e.g., putting a new product on the market), “your relationship to the environment” (three items, e.g., deforestation, decrease in biodiversity, pollution of the seas highly affect me because I feel amputated of a part of myself), and “your opinion on nature and humans” (five items, e.g., human societies have always been able to solve environmental problems), students chose their degree of agreement using a five-point Likert scale ranging from 1 = “strongly disagree” to 5 = “totally agree”. For the themes “importance of the pillars of sustainable development” (four items, e.g., economic pillar) and “importance of innovation” (one item), students expressed their opinion using a five-point Likert scale ranging from 1 = “not at all important” to 5 = “very important”. On the two themes “reasons for integrating sustainable development in the engineering curriculum” (five items, e.g., to increase the level of responsibility of the future engineer) and “reasons to innovate in UniLaSalle’s training programs” (six items, e.g., to satisfy companies’ needs), students indicated their answer using a five-point Likert scale ranging from 1 = “highly improbable” to 5 = “very likely”. The second part of the survey was comprised of nine questions concerning socio-demographic data (age, sex, etc.) and information about their studies (specialty, sojourn’s country, etc.).




3.4. Procedure and Statistical Analysis


As part of the “Go-LaSalle” program, this survey was designed on the software Sphinx. All the students were all together in computerized rooms and received the survey link; answering to it was mandatory. This was necessary for obtaining independent answers, and from all the students, at the same time. The data collected from Sphinx was transferred and analyzed using SPSS.



To measure the differences before (T1) and after (T2) the “Go-LaSalle” sojourn, paired-samples t-tests were carried out, separately for the two specialties: Agronomy and Agro-Industries on the one hand, and Food and Health on the other hand. For each item, differences were considered statistically significant when the two-tailed p value was <0.05. When the differences were significant, the effect size was calculated using the η2 index. The effect size is considered small at around 0.01, medium at around 0.06, and large at around 0.14 or greater [31].





4. Results


4.1. Definition of Sustainable Development


For students in the Food and Health specialty, there were no significant differences in their degree of agreement with five out of six items regarding the definition of sustainable development, before and after the “Go-LaSalle” sojourn (Table 1). Only the degree of agreement with the item “being in solidarity” was significantly higher at time T2 compared to T1 (t (79) = 2.50, p < 0.05). The effect size was medium (η2 = 0.07). For Agronomy and Agro-Industries students, no significant difference was observed between T1 and T2.




4.2. Importance of the SD Pillars


For Food and Health students, the importance of three out of four sustainability pillars was higher at T2 compared to T1 (Table 2), i.e., the importance of the economic (t (78) = 2.13, p < 0.05, η2 = 0.05), the environmental (t (78) = 2.33, p < 0.05, η2 = 0.07), and the social pillar (t (78) = 3.50, p < 0.01, η2 = 0.13). The effect sizes were medium (economic and environmental pillars) and high (social pillar). For Agronomy and Agro-Industries students, the only significant difference observed concerned the importance of the energy and mineral resources pillar, which decreased between T1 and T2 with an average effect size (t (74) = 2.27, p < 0.05, η2 = 0.07).




4.3. Education Goals for Sustainable Development


For Food and Health students, the degree of agreement of three out of four of the items relating to the education goals for sustainable development increased significantly from T1 to T2 (Table 3), i.e., “becoming more aware of the sustainable development challenges” (t (79) = 2.42, p < 0.05, η2 = 0.07), “transmitting a subject to learn” (t (79) = 2.26, p < 0.05, η2 = 0.06) and “encouraging practice in campus life” (t (79) = 2.13, p < 0.05, η2 = 0.05). In each case, the effect size was medium.



For Agronomy and Agro-Industries students, the degree of agreement of two out of four items relating to the education goals for sustainable development increased significantly from T1 to T2, i.e., “encouraging practice in campus life” (t (74) = 2.76, p < 0.01, η2 = 0.09) and “encouraging practice in personal life” (t (74) = 2.13, p < 0.05, η2 = 0.08). In each case, the effect size was medium.




4.4. Reasons for Integrating Sustainable Development in the Engineering Curriculum


Regarding the reasons that encourage UniLaSalle to integrate sustainable development in the engineering curriculum, few significant variations were observed between T1 and T2 (Table 4). The item “increasing the level of responsibility of the future engineer” was the only one to increase significantly from T1 to T2 (t (74) = 2.43, p < 0.05) for students in Agronomy and Agro-industries. The effect size was medium (η2 = 0.07). For Food and Health students, no significant difference was observed between T1 and T2.




4.5. Definition of a More Sustainable World


The degrees of agreement with the items in the definition of a more sustainable world were stable over time (Table 5). Only the degree of agreement with the item “a world in permanent adaptation” increased significantly for Food and Health students from T1 to T2 (t (79) = 2.62, p < 0.05). The effect size was medium (η2 = 0.08).




4.6. Relationship to the Environment


Among the items relating to the relationship to the environment, only one varied significantly from T1 to T2, and only for Food and Health students (Table 6). This item stated: “deforestation, decrease in biodiversity, pollution of the seas, hardly affect me because man is sufficiently inventive to overcome these problems”. Students’ degree of agreement with this item decreased significantly from T1 to T2 (t (79) = 2.39, p < 0.05). The effect size was medium (η2 = 0.07).




4.7. Opinion about Nature and Humans


Regarding the opinion about nature and humans, a single item varied significantly from T1 to T2, and only for students in Agronomy and Agri-Industries (Table 7). This item stated: “I think nature has always been able to heal itself, and it will continue to do so”. The degree of students’ agreement with this item increased significantly from T1 to T2 (t (74) = 2.47, p < 0.05). The effect size was medium (η2 = 0.08).




4.8. Importance and Definition of Innovation


On the items related to the importance and the definition of innovation, no significant difference was observed from T1 to T2 (Table 8).




4.9. Reasons to Innovate in UniLaSalle’s Training Programs


For Food and Health students, the degree of agreement with three out of six of the reasons that encourage UniLaSalle to innovate in its training programs decreased significantly from T1 to T2 (Table 9), i.e., “to satisfy companies’ needs” (t (79) = 2.43, p < 0.05, η2 = 0.07), “to continuously improve the teaching quality” (t (79) = 2.35, p < 0.05, η2 = 0.07), and “to satisfy the job market’s needs” (t (79) = 2.34, p < 0.05, η2 = 0.06). In each case, the effect size was medium. For Agronomy and Agro-Industries students, no significant difference was observed from T1 to T2.





5. Discussion


The purpose of this work was to measure the evolution of the perception of engineering students about SD and innovation over time, i.e., before and after their abroad sojourn called “Go-LaSalle”, in order to evaluate and monitor SD teaching practices and to contribute to educational policies at different levels, from global to local, including decisions at school and class levels [26].



The study by Kopnina and Meijers [32] provides elements on the reflection of an alternative tool for assessing students’ perceptions to respond to the need to address the paradoxes and/or constraints of SD at two levels: (i) diversified SD teaching practices, and (ii) different understandings of SD perceived differently by the different actors of the institute. This study is an attempt to respond by focusing on the design of a questionnaire that can be used as a tool to assess students’ perceptions.



Moreover, the first two themes clearly show a difference between these two populations—Food and Health (FH) versus Agronomy and Agro-Industries (AA)—regarding their definition of sustainable development; however, it appears that the environmental pillar is not only the most important but also the one that increases the most after the international experience. This is consistent with Kagawa’s work [33] on student perceptions of sustainable development at the University of Plymouth. These students, after taking the courses, think that sustainability is a “good initiative”. However, their perception is not correlated with the concepts studied, and they associate SD concepts more with their environment than with economic and social aspects. They are aware of their responsibility as citizens (purchasing habits, recycling, saving energy and water, etc.). Here, we can say that the social background of the students, the high ratio of boys to girls, and also the nature of the training should be studied in more detail [26].



Sharma and Kelly’s study [34] examines students’ perceptions of SD teaching in a New Zealand business school. The results showed that students perceived improvements in their business practices as a result of their SD studies. This study suggests a discussion of what needs to be incorporated into the SD curriculum to help students better understand these evolving concepts.



The state of students’ knowledge, attitude and behavior as a result of SD and environmental education was also studied by Al-Naqbi and Alshannag [35] at a public university in the United Arab Emirates. This study revealed positive attitudes and moderate positive behavior of students with a high level of understanding and knowledge of these concepts. What this study also shows is that UniLaSalle students are aware of their responsibility as engineers, and that teaching SD increases their level of responsibility and enables them to understand environmental and regulatory issues.



The most outstanding limitations of this work are: (i) our study population is centered on two training courses within UniLaSalle Beauvais which cannot represent the profile of engineers from different disciplines; (ii) this population is very specialized on earth and life sciences; (iii) until now, this is just a case study.




6. Conclusions


6.1. Study Conclusion


The first immediate conclusion concerns the difference between the two specialties: Food and Health (FH) versus Agronomy and Agro-Industries (AA). On the one hand, there is a very different gender distribution; on the other hand, the origin of the two socio-professional and territorial populations is different. The FH population is very feminized (66 girls for 15 boys) and is overwhelmingly from urban areas (the majority in the Île de France region). On the other hand, the AA population is more masculine (47 boys and 35 girls) and is overwhelmingly from rural areas, with more than 40% coming from agricultural backgrounds, the northern third of France being over-represented. This could be the first two factors explaining the observed differences.



Here, the social problems of solidarity and care are much more important in FH, and the international experience accentuates this perception.



Concerning the education goals for sustainable development, there is more similarity between the two populations. They are generally aware of the importance of teaching SD. Items relating to the objectives of teaching sustainable development increased significantly from T1 to T2, but differently in FH and AA.



Since then, following a reform known as “H2020”, an introductory SD course has been introduced in the first year of the core curriculum. It is based on the findings now identified and incorporates the HDI (human development index) in the analyses, in accordance with UNDP recommendations [36]. This first step will be continued until the end of the curriculum to update these skills.



For the definition of a sustainable world, the overwhelming agreement of the students is first and foremost a better quality of life for all. Even if there is an appeal for a more stable world, it can be noted that for FH “a world in permanent adaptation” increased significantly from T1 to T2. This highlights a kind of ambivalence but also students’ young age. Both groups are yet to act on the desire to protect the environment.



Concerning the opinion about nature and humans, all the responses revealed a real concern by recognizing both the fragility of the natural environment but also the fragility of human societies and a kind of deadlock on the means to be implemented. One can imagine that after the COVID-19 pandemic, this feeling will be even greater.



As far as the reasons for innovation are concerned, there is a massive common agreement between the two students’ populations. They finally trust the institution, the companies and their teachers more than their own inclinations. They are aware that the institution seeks to adapt their training to both collective needs and the demands of the environment.




6.2. Managerial Implications and Future Research


We plan to increase this acculturation to sustainable development: from now on, it is a matter of going beyond the stage of simple awareness to master one or more of the SDGs, but above all to put the students into action. To this end, we are working on an original system that combines the company, the school (more specifically, the professors and the sustainable development department) and the student. The work currently being carried out aims to broaden the scope of concerns by also voluntarily integrating the social dimension. This study allows us to ensure that the systems allow for the convergence of the students’ awareness despite the differences linked to the specialties, whether they come from an initial heterogeneity of the students’ preoccupations, the content of the lessons or even the ways of teaching. Its positive results encourage us to reinforce this acculturation in the rest of the program.



Moreover, UniLaSalle has long-standing expertise in welcoming disabled people and students from rural areas: it is an asset to familiarize students with the acceptance of differences. The results of this study show the need to draw on motivating experiences (such as the international experience) in order to strengthen the scope of the measures adopted and to make sustainability an essential part of decision-making.



The last point will require further investigation; it seems that after this sojourn, “the reasons to innovate in training programs” decreased for the FH population, which has generally shown itself to be more receptive to change. The reason could stem from the country in which the academic sojourn took place (“Go-LaSalle”). Indeed, countries differ greatly in terms of the level of development and culture: Brazil, Colombia, Costa Rica, Mexico, the United States of America, the Philippines. With the data available, we will be able to deepen the analysis in this direction.



Moreover, in all these fields of investigation, the capacity for innovation, as well as the spirit of entrepreneurship, are necessary skills to face the world to come, especially for a responsible engineer, regardless of the specialties in which the students are enrolled. Articulating them with the necessary awareness of the future decision-makers’ responsibility, in all our trainings and activities, is an essential part of the strategic plan currently being developed.



Finally, the future lines of research are (i) to broaden this research at different levels, we have to generalized with other students’ populations within UniLasalle sites (Rouen, Rennes and Amiens) and partner universities; (ii) to implement this research at the teachers’ level, studying the teacher perception’s evolution; (iii) to follow the students’ graduate year and to follow the effect of educational innovation; and (iv) to complete the analysis about gender, location, and social references.
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Table 1. Average scores (and standard deviations) obtained on the items of the definition of SD.






Table 1. Average scores (and standard deviations) obtained on the items of the definition of SD.





	

	
Agronomy and Agro-Industries (N = 75)

	
Food and Health (N = 80)




	
Average (SD)

	
|t|

	
η2

	
Average (SD)

	
|t|

	
η2




	
T1

	
T2

	
T1

	
T2






	
Value

	
3.69

	
3.73

	
0.31

	

	
4.09

	
4.04

	
0.43

	




	
(0.93)

	
(0.98)

	
(0.87)

	
(0.83)




	
Being in solidarity

	
3.85

	
3.81

	
0.34

	

	
4.11

	
4.36

	
2.50 *

	
0.07




	
(0.87)

	
(1.00)

	
(0.81)

	
(0.70)




	
Environmental issues

	
4.11

	
4.16

	
0.51

	

	
4.24

	
4.34

	
0.85

	




	
(0.68)

	
(0.87)

	
(0.78)

	
(0.76)




	
Resources and energy

	
4.35

	
4.35

	
0.00

	

	
4.41

	
4.50

	
1.12

	




	
(0.58)

	
(0.65)

	
(0.59)

	
(0.55)




	
Practice

	
4.40

	
4.36

	
0.51

	

	
4.55

	
4.64

	
1.12

	




	
(0.59)

	
(0.58)

	
(0.61)

	
(0.53)




	
Civic responsibility

	
4.35

	
4.49

	
1.60

	

	
4.59

	
4.68

	
1.19

	




	
(0.78)

	
(0.67)

	
(0.59)

	
(0.52)








Note: * p < 0.05.
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Table 2. Average scores (and standard deviations) obtained on the items of the importance of the SD pillars.






Table 2. Average scores (and standard deviations) obtained on the items of the importance of the SD pillars.





	

	
Agronomy et Agro-Industries (N = 75)

	
Food and Health (N = 79)




	
Average (SD)

	
|t|

	
η2

	
Average (SD)

	
|t|

	
η2




	
T1

	
T2

	
T1

	
T2






	
Economic

	
4.25

	
4.15

	
1.11

	

	
3.84

	
4.00

	
2.13 *

	
0.05




	
(0.59)

	
(0.71)

	
(0.81)

	
(0.75)




	
Environmental

	
4.61

	
4.65

	
0.62

	

	
4.67

	
4.82

	
2.33 *

	
0.07




	
(0.54)

	
(0.53)

	
(0.59)

	
(0.42)




	
Social

	
4.27

	
4.27

	
0.00

	

	
4.34

	
4.60

	
3.50 **

	
0.13




	
(0.78)

	
(0.84)

	
(0.69)

	
(0.56)




	
Energy and mineral resources

	
4.35

	
4.08

	
2.27 *

	
0.07

	
4.22

	
4.36

	
1.49

	




	
(0.73)

	
(0.93)

	
(0.73)

	
(0.60)








Note: * p < 0.05; ** p < 0.01.
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Table 3. Average scores (and standard deviations) obtained on the items of the education goals for SD.
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Agronomy and Agro-Industries (N = 75)

	
Food and Health (N = 80)




	
Average (SD)

	
|t|

	
η2

	
Average (SD)

	
|t|

	
η2




	
T1

	
T2

	
T1

	
T2






	
Becoming more aware of SD challenges

	
4.47

	
4.48

	
0.16

	

	
4.61

	
4.76

	
2.42 *

	
0.07




	
(0.60)

	
(0.72)

	
(0.51)

	
(0.43)




	
Transmitting a subject to learn

	
3.79

	
3.85

	
0.55

	

	
3.48

	
3.76

	
2.26 *

	
0.06




	
(0.92)

	
(1.00)

	
(1.07)

	
(1.07)




	
Encouraging practice in campus life

	
3.97

	
4.31

	
2.76 **

	
0.09

	
4.55

	
4.71

	
2.13 *

	
0.05




	
(1.04)

	
(0.80)

	
(0.57)

	
(0.48)




	
Encouraging practice in personal life

	
4.15

	
4.40

	
2.47 *

	
0.08

	
4.61

	
4.71

	
1.34

	




	
(0.82)

	
(0.75)

	
(0.51)

	
(0.53)








Note: * p < 0.05; ** p < 0.01.
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Table 4. Average scores (and standard deviations) obtained on the items of the reasons for integrating SD in the engineering curriculum at UniLaSalle.






Table 4. Average scores (and standard deviations) obtained on the items of the reasons for integrating SD in the engineering curriculum at UniLaSalle.





	

	
Agronomy and Agro-Industries (N = 75)

	
Food and Health (N = 80)




	
Average (SD)

	
|t|

	
η2

	
Average (SD)

	
|t|

	
η2




	
T1

	
T2

	
T1

	
T2






	
Increasing the level of responsibility

	
4.12

	
4.33

	
2.43 *

	
0.07

	
4.46

	
4.44

	
0.29

	




	
(0.72)

	
(0.60)

	
(0.57)

	
(0.71)




	
Understanding environmental and regulatory issues

	
4.29

	
4.35

	
0.48

	

	
4.56

	
4.49

	
0.65

	




	
(0.83)

	
(0.67)

	
(0.52)

	
(0.73)




	
Allowing to find a job

	
3.47

	
3.56

	
0.77

	

	
3.39

	
3.55

	
1.25

	




	
(0.99)

	
(0.92)

	
(0.95)

	
(1.12)




	
Satisfying European directives

	
4.00

	
3.99

	
0.13

	

	
3.90

	
4.03

	
1.07

	




	
(0.80)

	
(.85)

	
(0.83)

	
(0.78)




	
Being consistent with the “Lasallian” ideal

	
3.75

	
3.93

	
1.56

	

	
3.93

	
3.90

	
0.20

	




	
(1.00)

	
(0.96)

	
(1.09)

	
(0.88)








Note: * p < 0.05.
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Table 5. Average scores (and standard deviations) obtained on the items of the definition of a more sustainable world.
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Agronomy and Agro-Industries (N = 75)

	
Food and Health (N = 80)




	
Average (SD)

	
|t|

	
η2

	
Average (SD)

	
|t|

	
η2




	
T1

	
T2

	
T1

	
T2






	
More stable

	
4.27

	
4.32

	
0.73

	

	
4.33

	
4.43

	
1.11

	




	
(0.58)

	
(0.68)

	
(0.61)

	
(0.69)




	
In permanent adaptation

	
4.20

	
4.29

	
0.80

	

	
4.18

	
4.44

	
2.62 *

	
0.08




	
(0.72)

	
(0.90)

	
(0.69)

	
(0.74)




	
Declining

	
2.97

	
2.75

	
1.23

	

	
3.20

	
3.21

	
0.72

	




	
(1.27)

	
(1.24)

	
(1.13)

	
(1.28)




	
Development of new technologies

	
3.80

	
3.67

	
0.99

	

	
3.50

	
3.54

	
0.38

	




	
(1.05)

	
(1.07)

	
(0.98)

	
(1.02)




	
Better quality of life for all

	
4.65

	
4.67

	
1.16

	

	
4.79

	
4.76

	
0.32

	




	
(0.69)

	
(0.55)

	
(0.54)

	
(0.48)








Note: * p < 0.05.
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Table 6. Average scores (and standard deviations) obtained on the items relating to the relationship to the environment.
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Agronomy and Agro-Industries (N = 75)

	
Food and Health (N = 80)




	
Average (SD)

	
|t|

	
η2

	
Average (SD)

	
|t|

	
η2




	
T1

	
T2

	
T1

	
T2






	
Deforestation and decrease in biodiversity highly affect me

	
3.47

	
3.33

	
1.13

	

	
3.21

	
3.24

	
0.23

	




	
(1.04)

	
(1.06)

	
(1.14)

	
(1.06)




	
make me want to act

	
4.16

	
4.04

	
1.53

	

	
4.28

	
4.24

	
0.39

	




	
(0.96)

	
(0.88)

	
(0.84)

	
(0.85)




	
hardly affect me man is inventive

	
1.89

	
1.88

	
0.14

	

	
1.71

	
1.49

	
2.39 *

	
0.07




	
(1.14)

	
(0.99)

	
(0.87)

	
(0.75)








Note: * p < 0.05.
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Table 7. Average scores (and standard deviations) obtained on the items concerning the opinion about nature and humans.
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Agronomy and Agro-Industries (N = 75)

	
Food and Health (N = 80)




	
Average (SD)

	
|t|

	
η2

	
Average (SD)

	
|t|

	
η2




	
T1

	
T2

	
T1

	
T2






	
Nature has always been able

	
2.49

	
2.84

	
2.47 *

	
0.08

	
2.19

	
2.01

	
1.45

	




	
(1.14)

	
(1.26)

	
(1.09)

	
(1.07)




	
Human societies have always been able

	
2.21

	
2.40

	
1.69

	

	
1.90

	
1.83

	
0.83

	




	
(0.96)

	
(1.04)

	
(0.81)

	
(0.84)




	
Humans are more important

	
2.27

	
2.33

	
0.32

	

	
1.80

	
1.68

	
1.39

	




	
(1.35)

	
(1.27)

	
(1.03)

	
(1.03)




	
We must increase agricultural land

	
2.72

	
2.57

	
1.37

	

	
2.09

	
2.04

	
0.53

	




	
(1.18)

	
(1.08)

	
(0.86)

	
(0.95)




	
We must protect plants as a priority…

	
2.67

	
2.69

	
0.19

	

	
2.44

	
2.34

	
0.75

	




	
(1.13)

	
(1.14)

	
(1.06)

	
(1.09)








Note: * p < 0.05.
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Table 8. Average scores (and standard deviations) obtained on the items related to the importance and the definition of innovation.
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Agronomy and Agro-Industries (N = 75)

	
Food and Health (N = 80)




	
Average (SD)

	
|t|

	
η2

	
Average (SD)

	
|t|

	
η2




	
T1

	
T2

	
T1

	
T2






	
Importance of innovation

	
4.45

	
4.36

	
1.19

	

	
4.39

	
4.35

	
0.65

	




	
(0.60)

	
(0.63)

	
(0.61)

	
(0.62)




	
Create, invent

	
4.43

	
4.48

	
0.89

	

	
4.60

	
4.58

	
0.38

	




	
(0.66)

	
(0.58)

	
(0.52)

	
(0.50)




	
Launch a new product

	
3.65

	
3.61

	
0.33

	

	
3.80

	
3.66

	
1.42

	




	
(0.95)

	
(0.98)

	
(0.85)

	
(0.81)




	
Transform the production processes

	
3.95

	
3.92

	
0.25

	

	
3.76

	
3.78

	
0.13

	




	
(0.79)

	
(0.75)

	
(0.78)

	
(0.69)




	
Modify the organization of work

	
4.03

	
3.97

	
0.46

	

	
3.96

	
3.95

	
0.12

	




	
(0.75)

	
(0.90)

	
(0.80)

	
(0.71)




	
Develop social relationships

	
4.11

	
4.08

	
0.25

	

	
4.24

	
4.34

	
0.91

	




	
(0.67)

	
(0.78)

	
(0.89)

	
(0.67)











[image: Table] 





Table 9. Average scores (and standard deviations) obtained on the items of the reasons that encourage UniLaSalle to innovate in its training programs.
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Agronomy and Agro-Industries (N = 75)

	
Food and Health (N = 80)




	
Average (SD)

	
|t|

	
η2

	
Average (SD)

	
|t|

	
η2




	
T1

	
T2

	
T1

	
T2






	
To satisfy companies’ needs

	
4.27

	
4.20

	
0.90

	

	
4.31

	
4.08

	
2.43 *

	
0.07




	
(0.56)

	
(0.55)

	
(0.65)

	
(0.88)




	
To improve teaching quality

	
4.09

	
4.25

	
1.40

	

	
4.31

	
4.01

	
2.35 *

	
0.07




	
(0.68)

	
(0.74)

	
(0.69)

	
(1.06)




	
To satisfy students

	
3.76

	
3.79

	
0.23

	

	
3.58

	
3.63

	
0.33

	




	
(0.79)

	
(0.95)

	
(1.00)

	
(1.15)




	
To satisfy the job market’s needs

	
4.28

	
4.19

	
0.74

	

	
4.40

	
4.18

	
2.34 *

	
0.06




	
(0.71)

	
(0.82)

	
(0.67)

	
(0.72)




	
To consider the new environmental constraints

	
4.09

	
4.17

	
0.86

	

	
4.26

	
4.16

	
0.84

	




	
(0.77)

	
(0.72)

	
(0.79)

	
(0.82)




	
To adapt training to the needs of engineers’ new generations

	
4.24

	
4.29

	
0.61

	

	
4.44

	
4.34

	
1.05

	




	
(0.73)

	
(0.67)

	
(0.59)

	
(0.69)








Note: * p < 0.05.
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