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Abstract

:

It is widely accepted that sport plays a critical role in the achievement of sustainable development goals. The sport colleges, faculties, and universities that have undertaken the role to educate students, future trainers, educators, managers, and academic staff naturally have a significant impact on increasing awareness regarding sustainability issues. Therefore, in this study, the awareness, perception, and knowledge of the academic staff working in sport faculties and the factors affecting them are analyzed. For this purpose, a survey including a total of 19 questions is designed to measure the level of awareness regarding sustainable development, and it is answered by 366 faculty members in all 75 sport faculties in Türkiye. The results of the study point out that the vast majority of sport academics at universities have a common, general understanding of sustainability, but insufficient awareness of sustainable development goals and the relationship between sport and sustainable development. Furthermore, recognition and awareness regarding sustainable development seem to be limited at the institutional level. However, the results also imply that a great majority of the respondents are aware of the importance of sustainability and consider it necessary to improve themselves and their courses accordingly. Therefore, including sustainability issues in the curriculum, increasing awareness in all layers of institutions, and implementing sustainability in the entire higher education system with projects, seminars, and on-campus events are recommended.
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1. Introduction


The world is coping with climate change, biodiversity losses, hunger, and inequality mostly as a result of the negative consequences of economic growth. Rapid industrialization together with population growth raises serious problems that can be solved only at a universal level. A stable climate, fair economies, and sustainable resource development should be considered globally. The Brundtland report [1] stated that many of our problems are common and called for a strategy for united development and protection of the environment. Since that time, human development has progressed remarkably on a global level, whereas the impacts of human activity on the universal environment have worsened simultaneously. Many of the global problems we are facing today are more acute or larger in scale than they were in the past.



As part of a worldwide effort to find solutions, the idea of “sustainable development” has been adopted. As described in the Brundtland report [1], sustainable development is defined as progress that meets the needs of the present without compromising the ability of future generations to meet their own needs. After the release of the Brundtland Report, 193 Member States of the United Nations adopted, in 2015, 17 Sustainable Development Goals to reach, 169 targets to accomplish, and over 240 indicators to measure in order to guide actions of governments, international agencies, civil society, and other institutions for the next 15 years (2016–2030). Each Sustainable Development Goal presents specific targets such as economic efficiency, food security, climate change mitigation, equity, justice, etc., which are assumed to be adopted by all countries.



The perspective of sustainable development goals is based on the idea that the political nature of sustainable development must be recognized for progress. Most of the outcomes important for sustainability are linked to national and global policies. Therefore, global commons, understandings, and actions should be built, pursued, and managed while considering sustainability. Although designing global and national policies are important in recognizing and implementing sustainability, its success comes down the individuals’ perception of sustainability in the end. The core units are the practitioners’ behaviors, beliefs, and recognition of sustainability needs as requiring a lifelong approach.



Sustainable development should be embedded in an individual’s behavioral ethics starting from early childhood learning. Therefore, education at all levels should play a decisive role by providing necessary awareness regarding sustainability challenges. In this regard, higher education plays an important role in transferring and implementing sustainable development in society. According to Lozana [2], sustainable development must be an integral part of higher education and must be put into practice long enough with the majority of members until widespread implementation occurs. Introducing sustainable development into the curriculum and making it ubiquitous throughout the entire higher education system through courses, projects, seminars, and activities seems to be significant for achieving this goal. This could be facilitated by integrating sustainable development subjects within all higher education decision-making levels, campus life, classes, and research. Starting from an individual-based approach, academic recognition of the importance of sustainable development at all levels of higher education is essential.



Higher education organizations and management systems carry out an essential role but success depends on the recognition and understanding of practitioner units, i.e., academic staff from bottom to top. Through their direct relationship with students in classes and courses, they can provide effective teaching to facilitate the transition necessary for sustainable development. Eventually, academic staff’s recognition and knowledge of sustainable development determine the success of progress. They should have a strong understanding of sustainable development to represent their knowledge and scope during education and research activities as well as in their daily life activities off campus. Progress has to be in line with institutional approaches. The efforts of practitioner units alone fall short if they are not supported by the overall higher education system from bottom to top.



Today, sport is a sector by itself and is the most important engine and dynamo of development. It is becoming widely accepted that sport has a critical role to play in the achievement of the SDGs. It contributes to sustainable development by promoting health education, promoting human values such as empathy and teamwork, facilitating conflict resolution in divided societies, integrating the marginalized, preventing racism and prejudice, promoting health education, promoting gender equality by providing necessary skills for women to become equal participants, preventing social exclusion, etc. [3,4,5,6,7]. Despite the fact that every education field could and should be linked to education regarding sustainability, we believe that sport has a broader and more special connection with sustainability than other fields due to its globality, structure, nature, and promises. We have carried out this study on sport scholars with the belief that academics who train athletes, sport educators, and sport managers, that is, those who prepare and train the founders of the sport environment of the future, should take more responsibility for sustainability goals than educators in other branches. Therefore, this study was carried out to examine the awareness and knowledge levels of the instructors teaching at faculties of sport sciences regarding sustainable development.



Therefore, in this study, we aimed to analyze the awareness, perception, and knowledge of the academic staff and the institutional perception regarding sustainable development goals and the external factors affecting them. For this purpose, we designed a survey and collected a total of 366 data points from the academics of sport faculties in Türkiye. As far as we know, few studies have been conducted in Türkiye within the framework of university education and in terms of knowledge and awareness of academics. In particular, there has been no study specific to Turkish sports faculties, which are expected to be in a much more special and close relationship with sustainability. Therefore, we hope that this study will contribute to the literature in terms of closing this gap and bringing a new perspective to higher education in line with the results obtained.



In the following section, our research question is described in light of previous literature. The other section explains the link between sport and sustainability goals. The Section 5 clarifies how the survey was designed and tested to measure the individual and institutional perception of sustainable development of sport academic staff. Results are explained in the conclusion and interpreted in the discussion sections.




2. Issues on Implementing Sustainable Development in Higher Education Institutions


The universally accepted definition of sustainable development presented in 1987 within the Brundtland Commission Report [1] is “sustainable development is the development that meets the needs of the present generations without compromising the ability of the future generations to meet their own needs”. Considering the need for global efforts to cope with sustainability, the UN General Assembly adopted the 2030 Agenda for Sustainable Development in 2015 [8] in which 17 sustainable development goals (SDGs) are declared.



To cope with sustainability issues, the knowledge, skills, values, and attitudes of individuals are likely to be the most important factors and individuals must become sustainability change-makers [9]. Individual perception of sustainability should start within the family, but awareness of sustainable development issues can be developed through education. Education, therefore, is crucial for the achievement of sustainable development. This is underlined in the SDG 4 (Quality Education) consisting of 10 targets that ensure inclusive and equitable quality education and promote lifelong learning opportunities for all [8] (p. 14). Importance of quality education is explained in UNESCO [10] (p. 21) as: “quality education for sustainable development is about what people learn, its relevance to today’s world and global challenges, and how learners develop the skills and attitudes to respond to such challenges and prosper, now and for future generations.” Sustainability perceptions are generally limited to climate change, polluting the environment, decreasing greenhouse emissions, etc. However, the above quotation states that education for sustainable development represents a broader approach to the environment, economy, and society. Although the 2030 Agenda links education with other sustainable development goals, including SDG 3 (Health and Well-being), SDG 5 (Gender Equality), SDG 8 (Decent Work and Economic Growth), SDG 12 (Responsible Consumption and Production), and SDG 13 (Climate Change Mitigation), it is also associated with almost all the other SDGs in one way or another [9]. Therefore, not only should people take the environmental impacts of their economic behaviors into account, but the social and cultural impact of their behaviors as well.



Sustainable development progress should move together and take steps with society. It is agreed that a path to sustainability depends on how societies educate the next generation [11] (p. 277). This statement indicates that individual perception of sustainability is shaped by education. Education contributes to sustainable development by addressing equality, peace and security, and the quality of life at individual, family, societal, and global levels [12] (p. 30). Thus, “Education can, and must, contribute to a new vision of sustainable global development” [10] that should cover lifelong learning starting from preschool in addition to self-directed educated parents. Lifelong learning starts with birth and continues throughout all the stages of life [13] (p. 415) and includes all learning activities undertaken throughout life to improve knowledge, skills, and competencies within personal, civic, social, and employment-related perspectives [14].



In this respect, higher education plays a special role in lifelong learning. The responsibility of higher education in the construction of a sustainable world by educating and creating agents of change is highlighted in The United Nations Conference on Sustainable Development in 2012 [15] (pp. 138–140). By educating future leaders and decision-makers, higher education institutions play an important role in transforming societies [2,16,17]. This raises a crucial question of how universities could be agents of change by putting SDGs and sustainability teaching into practice [18] (p. 286).



Covering sustainability issues in higher education institutions requires a structural and cultural approach. Higher education institutions have extensive learning and teaching activities that encompass undergraduate and graduate teaching, professional training, executive and adult education, online learning, co-curricular activities, and student clubs and societies [18]. Accordingly, change toward sustainability requires approaches engaging all aspects of universities that connect curriculum, campus life, research, and community strategies and action [2,16]. Higher education institutions are complex systems, and making changes in them is not an easy process. Therefore, the above-mentioned shift should include the incorporation of universal and national policies involving higher education systems and also integrate individuals into those systems. Therefore, the integration of sustainable development education into the higher education system requires a holistic approach and should start with the awareness of sustainability at all levels.



The concern about integrating sustainability issues into the higher education system is more challenging than it seems to be. Although most research underlines the importance of an academic staff’s perception of sustainability, it is also argued that academics do not see the connection between sustainable development and teaching innovation [19]. Since there is a direct interaction with students in courses, academic staff engagement and understanding of sustainability are critical in transferring the awareness of the students and are needed to reorient existing educational programs to address sustainability subjects. Curricula should be prepared accordingly to make the reorientation systematic. This also includes considerations regarding courses and teaching materials, academic research, students’ involvement, and campus management [15]. If sustainability subjects are not integrated into the higher education system, then individual efforts could be the alternative. However, as the decision-makers in the higher education institutions are part of academic staffs, supporting academics with necessary sustainability comprehension could lead to an integrated sense of sustainability in the system. Lack of incentives, time and financial resources, unclear institutional support, crowded curricula, and limited commitment from external bodies and stakeholders are barriers to a systematic integration [20,21,22,23]. However, academics’ lack of knowledge and competencies is the main impeding factor in embedding sustainability subjects into the higher education system [21].




3. Sport and Sustainable Development


Since the early 2000s, sport has become an increasingly important topic on policy and development agendas around the world. The idea that sport has the power to change the world, attributed to Nelson Mandela’s speech at the Laureus Sport for Good Awards in 2000, has received great attention in domestic and foreign policy discourses. Today, it serves as a tool that both fosters inclusive cultural norms and societal values and addresses numerous themes that affect social, economic, and environmental development worldwide both positively and negatively [7]. These include health, education and community initiatives, environmental protection campaigns, humanitarian and human rights programs, peace and reconciliation plans, and corporate social responsibility [4].



Although sport is not directly mentioned among the goals or objectives of the UN 2030 Agenda, paragraph 37 of the agenda states that sport can be an important provider of sustainable development and peace [8] (p.10). This perspective is based on the contribution of sport to tolerance; respect; the empowerment of women, youth and communities; and to health, education, and social projects. The United Nations Sustainable Development Goals (SDGs) are adopted as a common language to unify a global commitment to reorienting social, economic, and environmental development issues. Sport is widely accepted and promoted as a mechanism that enables social change, strategically mapping and measuring sustainability commitments [24]. Transforming our World: the 2030 agenda for Sustainable Development [8] includes the following statement in paragraph 37: “Sport is also an important enabler of sustainable development. We recognize the growing contribution of sport to the realization of development and peace in its promotion of tolerance and respect, and the contributions it makes to the empowerment of women and young people, individuals, and communities, as well as to health, education, and social inclusion objectives”. Within the scope of Action 2 of the action plan created within the Sixth International Conference of Ministers and Senior Officials Responsible for Physical Education and Sport (MINEPS VI) held in Kazan [25], a focus on developing indicators to measure the contribution of physical education, physical activity, and sport to priority SDG targets is included.



Advocacy and support of sport as a way of addressing the various targets contained in the SDGs proposed by global organizations such as the UN have driven many organizations, both private and state-funded, to use sport as a cultural tool to achieve their goals [6,26]. In addition, numerous case study examples of sport-based programs demonstrate the potential of sport to contribute to the SDGs (e.g., [27]). With the rise of non-governmental organizations in the 1990s and the subsequent release of the UN’s Millennium Development Goals in 2000, sport began to become popular as a low-cost and high-impact tool in development practice [28]. Before long, the Sport for Development and Peace (SDP) Movement and international non-governmental organizations working with governments, transnational companies, and numerous sport stakeholders leading this partnership began to emerge rapidly [29,30].



Sport as a lifestyle contributes to sustainable development. Success lies in directing children and young people to sport and educating them with regard to the idea of sustainability. Together with physical education, the awareness of educators such as teachers, trainers, and sport managers are important, and higher education institutions also play a key role. Sport colleges, faculties, and universities have undertaken the role to educate students, future trainers, educators, managers, and academic staff. Since there is a direct interaction between students in courses and academic staff engagement, the perception of these institutions is critical in transferring the awareness of sustainability to students, future coaches, trainers, athletes, sport scientists, sport educators, and sport managers.




4. Hypotheses Development


The higher education system plays a crucial role in increasing young people’s understanding of sustainability. The degree of expertise and attentiveness of instructors, however, plays a major role in this purpose. They are able to achieve an effective and essential transition of the sensitivity of students to sustainability issues due to their close relationships with students in their courses. In the end, the performance of the progress is determined by academic staffs’ awareness and knowledge of sustainable development. They should have a solid grasp of sustainability issues to impart their knowledge and perspective to students as well as to their own academic studies and daily life activities. Nevertheless, scholars’ efforts alone fall short if the entire higher education structure, from the ground up, does not support them.



Higher education plays an important role in developing students’ ability to become future generations with sustainable values and is also a socialization site for sustainability [31,32]. Hay and Eagle [33] revealed that adding sustainability education to curricula positively affects students’ awareness and behaviors regarding sustainability. On the other hand, in cases where curricula are not designed to cover sustainability issues, courses on related topics are not compulsory, and educational institutions do not prioritize these issues, education for sustainability is entirely at the initiative and mercy of educators. In order for educators to take initiative on sustainability, they must first have sufficient knowledge, awareness, and consciousness.



Examining three international indexes (Stars, UI GreenMetric, and Times Higher Education), Gedikkaya et al. [34] claimed that, although awareness of sustainable development has improved in Turkish universities in the last decade, there is still a significant gap between Turkish universities and foreign counterparts, and only a few Turkish universities could exist among the top 100 universities in the world rankings. A total of 57% of Turkish universities have general policies and strategies for sustainable development, but these are mostly linked to environmental issues. Additionally, only 7 out of 207 Turkish universities publish sustainability reports [35]. In most of the Turkish sport faculties we have examined, sustainable development is included in the curricula as elective courses; however, a large majority of them are not open. This can be the result of limited student interest, crowded curricula, and also the incompetency of academics in sport faculties.



According to the aforementioned information, this study aims to examine the awareness and knowledge levels of scholars of faculties of sport sciences about sustainability. Our first concern is whether academic staff have a clear understanding of sustainability and its connection with sport, and our second concern is how they evaluate the institutional approaches to sustainable development in the academic system. Furthermore, the ideas, initiatives, and voluntary behaviors of the participants are covered in the scope of this research. However, as explained above, the impact of institutional approaches on ESD is significant, we propose the following hypotheses based on the belief that academics will take initiative and improve institutional approaches depending on their perception and awareness levels:



H1. 

Sport academics’ awareness of sustainable development, SDGs, and their connection with sport is insufficient.





H2. 

The importance given to sustainable development education in the administrative units of universities is perceived as insufficient by sport academics.





H3. 

Sport academics consider it necessary to obtain and provide their students with education for sustainable development.






5. Materials and Methods


To test the hypotheses of this study, a questionnaire consisting of a total of 19 questions was designed. While preparing the questionnaire, the following stages were followed. Before the preparation of the questions (for the preliminary test), books, articles, and theses about education on sustainability were scanned. A conceptual framework was created based on the themes that individuals emphasized concerning awareness of sustainability. As a result, an item pool of 28 items, which was thought to represent perception, knowledge, awareness, and practices of sustainability, was created. In the second stage, the opinions of faculty members who had expertise in educational sciences, guidance, social work, psychology, and measurement and evaluation were consulted for the content validity of the items. In line with these opinions, the survey was reduced to 19 items, which were categorized according to 4 aspects. A total of 6 questions (1–6) were prepared to measure the awareness levels of the participants regarding sustainable development, sustainable development goals, global and national applications of these goals, and the relationship between sport and sustainable development. A total of 5 questions (7–10, 13) were designed to measure the level of importance that the administrative management units of universities in which the participants work give to sustainable development education, and 4 questions (11, 12, 15, 16) were designed to measure the extent to which the participants consider it necessary to provide education on sustainable development to their students. The remaining 4 questions (14, 17–19) of the questionnaire were created to measure how much the participants included sustainable development concepts in their personal lives, extracurricular academic activities, and in terms of intervention with others.



The analyses performed for testing construct validity were conducted with the SPSS 21.0 (Statistical Package for the Social Sciences, Armonk, NY, USA) program. First, it was examined whether the data were suitable for the construct validity analysis. The 4th, 15th, and 16th questions of the questionnaire, which were dichotomous, could not be included in the construct validity analysis due to their natures, and the analysis continued with the remaining 16 questions. However, since our aim here was to obtain the opinions of the participants rather than to develop the survey as a generalizable scale in a broad perspective, in practice, these questions were not removed from the survey and their answers were evaluated for comment.



In order for the data to be suitable for factor analysis, the Kaiser–Meyer–Olkin (KMO) coefficient should be higher than 0.60 and the Bartlett’s test should be significant. KMO values between 0.80–0.90 were determined to be the most appropriate level for factor analysis [36]. In the analysis, the KMO coefficient of the survey questions was 0.805 and Bartlett’s test was significant (p < 0.001). The results displayed in Table 1 indicate that there is a sufficient sample size for factor analysis and a convenient relationship between the items [36].



An exploratory factor analysis was applied to the questions. As can be seen from the results shown in Table 2, the results confirmed the planned dimensions while designing the questions. The 1st, 2nd, 3rd, 5th, and 6th questions formed the first dimension (individual awareness); the 7th, 8th, 9th, 10th, and 13th questions formed the second dimensions (perceived institutional concern); the 14th, 17th, 18th, and 19th questions formed the third dimension (voluntary individual behaviors); and the 11th and 12th questions formed the fourth dimension (perceived education need). However, as is known, according to Tabachnick and Fidelle [36], there is a condition that there should be at least three questions under a factor. As stated before, the study conducted here is not a scale development study, and the results obtained are not intended to be generalized to other regions and branches, but only reveal the views of academics of sport faculties in Türkiye. Therefore, although a dimension planned while designing the questionnaire seems to be excluded completely, the questions which cannot be considered dimensions in the statistical sense and likewise the dichotomous questions were also taken into consideration for interpretation of the participants’ awareness and opinions.



Table 3 displays the 4 factors with eigenvalues greater than 1. It can be seen that the sum of the explained variance ratio of the 4 factors is 72.144%, which is quite sufficient in accordance with the rule that it should be at least 40% and above in multi-factor studies [36]. Finally, reliability analysis was performed to see whether the dimensions produced consistent results. Cronbach’s alpha coefficient for each dimension of the survey is given in Table 4. The 4th dimension (perceived education need) could not be included in the reliability analysis because of its insufficient number of items, since the dichotomous ones were removed. As can be seen from the table, the Cronbach alpha coefficients of the three dimensions are above the lowest value of 0.70 recommended by Nunnally and Bernstein [37]. In this case, it is possible to say that the items of the dimensions are reliable.



The distribution of the data was examined using descriptive statistics, as shown in Table 5, including mean, median, standard deviation, kurtosis, and skewness values, to understand whether the main variables of the study showed a normal distribution. According to Tabachnick and Fidelle [36], it is considered normal for the skewness coefficient to take values between ±2 and ±3. As can be seen in Table 5, the distribution is accepted as normal since the skewness coefficients of all the variables of the study are between ±2 values. As a result of descriptive statistics, the frequency and percentage of each question were also obtained. The frequencies are listed in Table 5, and the percentages are presented in Appendix A.




6. Results


The second dimension of the survey, which measured the extent of sport academics’ awareness of sustainable development and SDGs, consisted of 6 questions about the definition of sustainability, the agenda of sustainable development, the content and scope of SDGs, the agreements in which Türkiye is involved, and the link between sport and sustainability. According to the results, 90–97% of the participants had no or limited knowledge regarding these issues. Especially 73.6% of the participants had no knowledge of Türkiye’s steps regarding sustainability. Due to the accumulated results, it can be stated that 96.7% of the respondents were unaware of the progress in Türkiye. The answers given to the question about the content and the scope of SDGs indicate that the sustainability perception of individuals was generally limited to climate change, polluting the environment, and decreasing greenhouse emissions, which are mostly linked with environmental issues. Accordingly, H1 is confirmed since sport scholars’ awareness of sustainable development, SDGs, and the relationship between sport and sustainable development is observed to be insufficient.



For the perceived institutional concern, the first dimension of the survey, we first asked the respondents if there were any practices on their campuses related to sustainable development. Respondents answering “I am sure that there are not any” totaled 6%, and “I am sure that there are” again totaled 6%. Meanwhile, 26.2% of the participants answered, “I guess there are not any”, whereas 24% of them replied, “I guess there are”. A total of 37.7% of the respondents had no knowledge regarding the practices on their campuses. This indicates that even though there were some practices on their campuses, their objectives were not recognized well. Secondly, we asked the respondents if there were any decisions taken by the rectorates, faculties, and departments such that sustainable development should have taken place in the curricula. Here, we assumed that even though the academic staff did not get involved in the decision-making processes of their universities, they could easily reach the upper management levels such as the deaneries and rectorates and that they were aware of the decisions taken at departmental levels. The results became more astonishing as they went down from rectorate levels to departmental levels. “I am sure that there are not any” answers increased to 17.5% in faculty and 18.6% in departmental levels. At the departmental level, 2.7% of the respondents replied, “I am sure that there are”. These values indicate that the recognition and awareness regarding sustainable development were limited in all layers of the management of the universities. This is not surprising at all, since the directors are also members of the academic staff and carry out their academic perception in their management approach. Therefore, we can assert that there is a lack of awareness and concern of sustainability at institutional levels. The importance given to education for sustainable development in the administrative units of universities seems to be insufficient, thus verifying H2.



For evaluating the participants’ perceived education need, the fourth dimension of the survey, we first asked them whether they considered a personal need to be informed about sustainable development. A total of 82.5% of the participants answered, “I need” and “I really need a lot”. We also asked the respondents whether they thought that their colleagues possessed sufficient knowledge about sustainable development. A total of 46.5% of the participants thought their colleagues possessed sufficient information, and 39.9% of them possessed no knowledge regarding the knowledge level of their peers. These percentages show that the participants did not have much knowledge regarding their colleagues’ knowledge levels relating to sustainability. Another question was about whether the respondents took initiative and linked their course subjects to sustainable development, even though it is not required. A total of 23% of the answers were “never”, 23.5% of them were “little”, and 39.9% of them were “when it comes to”, which total 86.3% and is nearly consistent with the other above questions. A total of 90.2% of the respondents thought that universities/faculties/departments should provide regular training to academic staff about sustainable development. A total of 96.2% of the participants stated that universities should provide training about sustainable development to students. A total of 55.7% of the answers proposed that sustainable development should be a mandatory course for every student. According to 59% of the respondents, sustainable development should be an elective course. A total of 63.8% of the participants indicated that sustainable development ideas should be provided to students through seminars, and 83.6% of them remarked that sustainable development issues should be included in all courses regardless of their content. Regarding H3, it is affirmed since sport academics consider it necessary to obtain and provide their students with education regarding sustainable development.



The third dimension of the survey was designed to understand the voluntary individual behaviors of sport scholars regarding sustainability issues. We asked the respondents whether they included sustainable development goals in their extracurricular academic studies and activities. Only 8.7% of them answered “at every opportunity”, and 1.6% answered “definitely”. Another question in this part asked whether the respondents took care to live in line with sustainable development goals in their personal lives. A total of 5.5% of the answers were “definitely”, and 23% of them were “at every opportunity”. We also asked whether they needed to interfere with others to live according to sustainable development targets. A total of 6% of the answers were “definitely”, and 18% of them were “at every opportunity”. We did not propose any hypothesis about this dimension since we did not have enough information to make assumptions. The answers given indicate that voluntary behaviors are usually carried out only when appropriate.




7. Discussion


There has been a growing acceptance that sustainability should be incorporated into higher education to change students’ thoughts, attitudes, and behaviors on the subject [38,39]. Hales and Jennings [40] argue that for embedding sustainable development in higher education, improvements in educational practices are needed in terms of government-led incentives, socio-economic prospects of education, partnership platforms, and curricula. However, most higher education programs do not have the pedagogical perspective of socio-economic and environmental issues necessary to produce more reflexive practitioners [40]. As Thomas [39] stated, higher education should develop students’ abilities to assess environmental impacts, initiate and manage environmental change, identify important characteristics of the environment, adopt environmental values, and acquire knowledge about sustainable development while also developing their problem-solving skills. Education for sustainable development aims to enable individuals to acquire the necessary knowledge, skills, attitudes, and values to craft a sustainable future and include basic sustainable development issues in training and learning. It also requires participatory methods that motivate and support students to change their behavior and start initiatives regarding sustainable development. Therefore, education for sustainable development provides the acquisition of competencies such as critical thinking, imagining future scenarios, and collaborative decision-making [10,39]. Incorporating environmental awareness and sustainability, especially into sport management education, is crucial in shaping assumptions and promoting innovative strategies and options that advance environmental sustainability [41,42].



The road to sustainable development depends on awareness at all levels from bottom to top, i.e., the campus life to top management. The university itself is an organization and has decisive layers. Information, perspectives, and consciousness flow from the rectoral levels down to faculties and departments regarding the quality of teaching, research, and other related issues including campus life. Since the educational success of universities stands on the shoulders of academics, their knowledge and awareness are the keys to integrating sustainability issues into education. Accordingly, academics’ lack of knowledge and competencies are the main impeding factors in embedding sustainability subjects into the higher education system.



This research illustrates that education for sustainable development is not given much place in the universities in Türkiye. It is only reduced to elective-category courses, which are mostly not open due to a lack of instructors with sufficient knowledge levels and indifference of students. The fact that sports and sustainability are closely related gives rise to the assumption that sports academics are more sensitive to this issue. However, this study shows that the academicians in sport faculties do not have sufficient awareness of sustainability since universities do not force or train them in this regard. They often do not take initiative voluntarily, but, on the other hand, they are well aware that they need to get informed and that students need to be trained. Most of the sport academics in Turkish universities have a superficial understanding of sustainability limited to environmental issues and are mostly unaware that sustainability is a broader concept. Subjects such as gender, worker rights, sustainable cities, creating jobs/employment, etc., are not well realized. Furthermore, they have insufficient knowledge regarding the link between sport and sustainable development.



This study also highlights a lack of awareness and concern for sustainability at institutional levels at Turkish sport faculties. Despite the significance of individual perception, the sustainability concept additionally requires a holistic approach. It is recommended that sustainability issues be included in curricula, awareness be increased in all layers of institutions, and sustainability be implemented in the entire higher education system with projects, seminars, and on-campus events. Furthermore, academic staff should be provided with regular training on sustainable development, and sustainable development should be integrated into courses and programs. Overall, this study highlights the need for increased awareness and education concerning sustainable development in sports faculties and higher-education institutions.
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Appendix A


Survey Questions and the Results (%)


	(1)

	
According to the Brundtland Report of the World Commission on Environment and Development (1987), “Sustainable Development” is defined as “the development that meets the needs of the present without compromising the ability of future generations to meet their needs.” Did you already know the meaning of this concept?









	

	
I had no idea



	
I had little idea



	
I partially knew



	
I knew quite a bit



	
I knew very well






	
20.80%




	
32.80%




	
36.10%




	
6.60%




	
3.80%







	(2)

	
An important global step on “Sustainable Development” was taken with the adoption of many principles at the UN Conference on Environment and Development held in Rio de Janeiro in 1992. As a result of the UN Rio + 20 summit held in Rio de Janeiro in 2012, a final document called “The Future We Want” was determined as a development roadmap. In 2015, the 2030 agenda of “Sustainable Development”, consisting of 17 targets and 169 indicators redefined within the scope of ending all kinds of poverty and leaving no one behind, was adopted. Did you know this information before?









	

	
I had no idea



	
I had little idea



	
I partially knew



	
I knew quite a bit



	
I knew very well






	
48.10%




	
32.20%




	
15.30%




	
3.30%




	
1.10%







	(3)

	
Did you now that Türkiye had adopted 2030 agenda for “Sustainable Development” in 2015 and submitted the first Voluntary National Review Report in 2016 and the second in 2019?









	

	
I had no idea



	
I had little idea



	
I partially knew



	
I knew quite a bit



	
I knew very well






	
54.60%




	
23.00%




	
19.10%




	
2.20%




	
1.10%







	(4)

	
Mark your views on the following statements as YES/NO. Yes No









	Ending all forms of poverty and malnutrition is within the scope of targets related to “Sustainable Development”.
	91.3%
	8.7%



	Providing universal access to health-care is not within the scope of “Sustainable Development” targets.
	43.7%
	56.3%



	Fighting communicable diseases, preparing health programs related to mental, sexual and reproductive health, and reducing deaths and injuries caused by traffic accidents are among the targets of “Sustainable Development”.
	72.7%
	27.3%



	Achieving inclusive and quality education for all and ensuring everyone’s access to lifelong education are among the goals of “Sustainable Development”.
	84.7%
	15.3%



	Gender equality and reducing all kinds of economic and social inequalities are not within the scope of “Sustainable Development” objectives.
	47.0%
	53.0%



	Access to safe and affordable clean water is among the issues related to “Sustainable Development”.
	88.5%
	11.5%



	Environmental concerns such as fighting against the negative effects of climate change, protecting life on land and protecting life in water are among the objectives of “Sustainable Development”.
	92.3%
	7.7%



	Ensuring sustainable economic growth that takes into account environmental concerns is within the scope of objectives related to “Sustainable Development”.
	93.4%
	6.6%



	Protecting workers’ rights, preventing child labor and human trafficking are not within the scope of “Sustainable Development” goals.
	51.1%
	48.9%



	Reconstruction of living spaces such as cities in accordance with sustainability targets is not related to the “Sustainable Development” goals.
	38.5%
	61.5%



	Ensuring peace and justice and establishing strong institutions for this purpose are within the scope of the targets of “Sustainable Development”.
	72.1%
	27.9%



	Creating employment, encouraging development-oriented policies that support entrepreneurship, creativity and innovation are not among the “Sustainable Development” goals.
	51.9%
	48.1%






	(5)

	
The United Nations Millennium Declaration states that an important provider of “Sustainable Development” is SPORT, and it states that by promoting tolerance and respect, sport contributes to the achievement of development and peace, to the empowerment of women, youth, individuals and communities, as well as to health, education and social goals. Were you already aware of the role of sport in sustainable development?









	

	
I had no idea



	
I had little idea



	
I partially knew



	
I knew quite a bit



	
I knew very well






	
18.00%




	
32.80%




	
19.10%




	
16.90%




	
131%







	(6)

	
Did you know that SPORT directly and effectively contributes to 10 of the 17 “Sustainable Development” goals?









	

	
I had no idea



	
I had little idea



	
I partially knew



	
I knew quite a bit



	
I knew very well






	
30.10%




	
33.90%




	
18.00%




	
13.10%




	
4.90%







	(7)

	
Are there any decisions taken at the level of the board of trustees and/or at rectoral level in order to include the subject of “Sustainable Development” in the curricula/course contents of the university you work for?









	

	
I am sure that there are not any



	
I guess there not any



	
I have no idea



	
I guess there are



	
I am sure that there are






	
6.60%




	
27.90%




	
42.10%




	
20.20%




	
3.30%







	(8)

	
Are there any decisions taken at the dean’s level to include “Sustainable Development” in the curricula/course contents in your faculty?









	

	
I am sure that there are not any



	
I guess there not any



	
I have no idea



	
I guess there are



	
I am sure that there are






	
17.50%




	
29.50%




	
37.20%




	
13.70%




	
2.20%







	(9)

	
Are there any decisions taken at the level of the department chair to include the subject of “Sustainable Development” in the curricula/course contents in your department?









	

	
I am sure that there are not any



	
I guess there not any



	
I have no idea



	
I guess there are



	
I am sure that there are






	
18.60%




	
29.00%




	
38.30%




	
11.50%




	
2.70%







	(10)

	
Are there any practices on the campus of your university that you can consider within the scope of “Sustainable Development”?









	

	
I am sure that there are not any



	
I guess there not any



	
I have no idea about it



	
I guess there are



	
I am sure that there are






	
6.00%




	
26.20%




	
37.70%




	
24.00%




	
6.00%







	(11)

	
Do you think you need to be informed about “Sustainable Development”?









	

	
I do not need any



	
I do not need much



	
I am not sure



	
I need it



	
I really need it a lot






	
1.60%




	
4.40%




	
11.50%




	
63.40%




	
19.10%







	(12)

	
Should regular trainings be given to you on “Sustainable Development Goals” in your university/faculty/department









	

	
It definetely is not required



	
It is not required



	
İ have no idea



	
It is required



	
It definitely is required






	
1.10%




	
1.60%




	
7.10%




	
59.60%




	
30.60%







	(13)

	
Do you think that your colleagues have sufficient knowledge about “Sustainable Development”?









	

	
Completely insufficient



	
Partially insufficient



	
I have no idea



	
Sufficient



	
Completely sufficient






	
15.80%




	
35.50%




	
43.20%




	
5.50%




	
0.00%







	(14)

	
Even if it is not required by your university/faculty/department, do you include related topics by associating them with “Sustainable Development” within the scope of your courses on your own initiative?









	

	
Never



	
A little



	
When it comes to



	
At every opportunity



	
Definitely






	
23.00%




	
23.50%




	
39.90%




	
10.90%




	
2.70%







	(15)

	
Education and information on “Sustainable Development” should be given to students by the university.









	

	
YES



	
NO






	
96.20%




	
3.80%







If your answer is No, then skip question 16 and go to question 17.



	(16)

	
If you marked YES on question 15, please mark your views on the following statements as YES/NO














	
	YES
	NO



	“Sustainable Development” should be a separate “must” course that every student from every branch should take it.
	58.0%
	42.0%



	“Sustainable Development” should be a separate “elective” course that every student from every branch can take on demand.
	61.4%
	38.6%



	“Sustainable Development” should be given to the students not as a lecture, but through seminars and similar activities.
	65.3%
	34.7%



	Whether it is a separate course or not, “Sustainable Development” should be included in all courses when it is relevant to the subject.
	86.9%
	13.1%






	(17)

	
Do you include “Sustainable Development Goals” in your extracurricular academic studies and activities?









	

	
Never



	
A little



	
When it comes to



	
At every opportunity



	
Definitely






	
26.20%




	
21.90%




	
41.50%




	
8.70%




	
1.60%







	(18)

	
Do you pay attention to live in line with the “Sustainable Development Goals” in your personal life?









	

	
Never



	
A little



	
When it comes to



	
At every opportunity



	
Definitely






	
10.40%




	
21.90%




	
39.30%




	
23.00%




	
5.50%







	(19)

	
Do you feel the need to interfere with others so that they can live in line with the “Sustainable Development Goals”?









	

	
Never



	
A little



	
When it comes to



	
At every opportunity



	
Definitely






	
11.50%




	
22.40%




	
42.10%




	
18.00%




	
6.00%










References


	



World Commission on Environment and Development (WCED). Our Common Future—The Bruntland Report; Oxford University Press: Oxford, UK, 1987. [Google Scholar]

	



Lozano, R. Incorporation and institutionalization of SD into universities: Breaking through barriers to change. J. Clean. Prod. 2006, 14, 787–796. [Google Scholar] [CrossRef]

	



Hartmann, D.; Kwauk, C. Sport and Development: An Overview, Critique, and Reconstruction. J. Sport Soc. Issues 2011, 35, 284–305. [Google Scholar] [CrossRef]

	



Coalter, F. The politics of sport for-development: Limited focus programmes and broad gauge problems? Int. Rev. Sociol. Sport 2010, 45, 295–314. [Google Scholar] [CrossRef]

	



Giulianotti, R. Sport, Transnational Peacemaking, and Global Civil Society: Exploring the Reflective Discourses of “Sport, Development, and Peace” Project Officials. J. Sport Soc. Issues 2011, 35, 50–71. [Google Scholar] [CrossRef]

	



Giulianotti, R.; Coalter, F.; Collison, H.; Darnell, S.C. Rethinking Sportland: A New Research Agenda for the Sport for Development and Peace Sector. J. Sport Soc. Issues 2019, 43, 411–437. [Google Scholar] [CrossRef]

	



Darnell, S.C.; Chawansky, M.; Marchesseault, D.; Holmes, M.; Hayhurst, L. The State of Play: Critical sociological insights into recent ‘Sport for Development and Peace’ research. Int. Rev. Sociol. Sport 2018, 53, 133–151. [Google Scholar] [CrossRef]

	



United Nations. Transforming our world: The 2030 Agenda for Sustainable Development. 2015. Available online: https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf (accessed on 25 October 2021).

	



Unesco. Education for Sustainable Development Goals: Learning Objectives. 2017. Available online: https://unesdoc.unesco.org/ark:/48223/pf0000247444 (accessed on 21 September 2021).

	



UNESCO. UN Decade of Education for Sustainable Development 2005–2014; UNESCO: Paris, France, 2005; Available online: https://unesdoc.unesco.org/ark:/48223/pf0000141629 (accessed on 18 December 2022).

	



Samuelsson, I.P.; Park, E. How to Educate Children for Sustainable Learning and for a Sustainable World. Int. J. Electron. Commer. 2017, 49, 273–285. [Google Scholar] [CrossRef]

	



Pigozzi, M.J. Quality in Education Defines ESD. J. Educ. Sustain. Dev. 2007, 1, 27–35. [Google Scholar] [CrossRef]

	



Owens, T.L. Higher education in the sustainable development goals framework. Eur. J. Educ. 2017, 52, 414–420. [Google Scholar] [CrossRef]

	



UIL. Conceptions and Realities of Lifelong Learning (Background Paper for Global Education Monitoring Report 2016); UNESCO: Paris, France, 2015. [Google Scholar]

	



Decamps, A.; Guillaume, B.; Carteron, J.-C.; Hands, V.; Parkes, C. Sulitest: A collaborative initiative to support and assess sustainability literacy in higher education. Int. J. Manag. Educ. 2017, 15, 138–157. [Google Scholar] [CrossRef]

	



Cortese, A.D. The critical role of higher education in creating a sustainable future. Plan. High. Educ. 2003, 31, 15–22. [Google Scholar]

	



Velazquez, L.; Munguia, N.; Platt, A.; Taddei, J. Sustainable university: What can be the matter? J. Clean. Prod. 2006, 14, 810–819. [Google Scholar] [CrossRef]

	



Filho, W.L.; Chris, S.; Arminda, P.; Mifsud, M.; Lucas, V.A.; Brandli, L.L.; Molthan-Hill, P.; Pace, P.; Ulisses, M.A.; Vargas, V.R.; et al. Sustainable Development Goals and sustainability teaching at universities: Falling behind or getting ahead of the pack? J. Clean. Prod. 2019, 232, 285–294. [Google Scholar] [CrossRef]

	



Christie, B.A.; Miller, K.K.; Cooke, R.; White, J.G. Environmental sustainability in higher education: How do academics teach? Environ. Educ. Res. 2013, 19, 385–414. [Google Scholar] [CrossRef]

	



Ferrer-Balas, D.; Adachi, J.; Banas, S.; Davidson, C.I.; Hoshikoshi, A.; Mishra, A. An international comparative analysis of sustainability transformation across seven universities. Int. J. Sustain. High. Educ. 2008, 9, 295–316. [Google Scholar] [CrossRef]

	



Cebrian, G.; Grace, M.; Humphris, D. Academic staff engagement in education for sustainable development. J. Clean. Prod. 2015, 106, 79–86. [Google Scholar] [CrossRef]

	



Jones, P.; Selby, D.; Sterling, S. Introduction. In Sustainability Education—Perspectives and Practice Across Higher Education; Jones, P., Selby, D., Sterling, S., Eds.; Earthscan: London, UK, 2010; pp. 1–16. [Google Scholar]

	



Filho, W.L. Sustainability at Universities: Opportunities, Challenges and Trends; Filho, W.L., Ed.; Peter Lang: Frankfurt, Germany; Main, MO, USA; Berlin, Germany; Bern, Belgium; Brussels, Belgium; New York, UK; Oxford, UK; Wien, Austria, 2009; pp. 313–319. [Google Scholar]

	



Morgan, H.; Bush, A.; McGee, D. The Contribution of Sport to the Sustainable Development Goals: Insights from Commonwealth Games Associations. J. Sport Dev. 2021, 9, 14–29. [Google Scholar]

	



Mineps, V.I. Kazan Action Plan [Ministers Meeting]. In Proceedings of the International Conference of Ministers and Senior Officials Responsible for Physical Education and Sport, Kazan, Russia, 13–15 July 2017. [Google Scholar]

	



Collison, H.; Darnell, S.; Giulianotti, R.; Howe, P.D. The inclusion conundrum: A critical account of youth and gender issues within and beyond sport for development and peace interventions. Soc. Incl. 2017, 5, 223–231. [Google Scholar] [CrossRef]

	



Otterbein, M. Physical activity & the sustainable development goals: A public health approach towards advancing the power of movement. J. Emerg. Sport. Stud. 2020, 3, 1–29. [Google Scholar]

	



Levermore, R. Sport: A new engine of development. Prog. Dev. Stud. 2008, 8, 183–190. [Google Scholar] [CrossRef]

	



Giulianotti, R. The sport, development and peace sector: A model of four social policy domains. J. Soc. Policy 2011, 40, 757–776. [Google Scholar] [CrossRef]

	



Kidd, B. A new social movement: Sport for development and peace. Sport Soc. 2008, 11, 370–380. [Google Scholar] [CrossRef]

	



Winter, J.; Cotton, D.; Warwick, P. The University as a Site of Socialisation for Sustainability Education. In Teaching Education for Sustainable Development at University Level, 1st ed.; Filho, W.L., Pace, P., Eds.; Springer: New York, NY, USA, 2016; pp. 97–108. [Google Scholar]

	



Alsaati, T.; El-Nakla, S.; El-Nakla, D. Level of Sustainability Awareness among University Students in the Eastern Province of Saudi Arabia. Sustainability 2020, 12, 3159. [Google Scholar] [CrossRef]

	



Hay, R.; Eagle, L. Impact of integrated Sustainability Content into Undergraduate Business Education. Int. J. Sustain. High. Educ. 2020, 1, 131–143. [Google Scholar] [CrossRef]

	



Gedikkaya, P.; Ayas, M.O.; Bozaykut, T.; Tiftikçigil, B.Y.; Fındıklı, M.A. International University Ranking Indexes in the Context of Sustainable Development and Universities. Doğuş Üniversitesi Derg. 2022, 23, 331–349. [Google Scholar]

	



Tanç, Ş.G.; Tanç, A.; Çardak, D.; Yağlı, İ. Türkiye’deki üniversitelerin sürdürülebilirlik çalışmalarının incelenmesi. Muhasebe Denetime Bakış Derg. 2022, 66, 83–100. [Google Scholar] [CrossRef]

	



Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statististics; Allyn and Bacon Pearson Education Company: Boston, MA, USA, 2001; 966p. [Google Scholar]

	



Nunnally, J.C.; Bernstein, I.H. The Assessment of Reliability. Psychom. Theory 1994, 3, 248–292. [Google Scholar]

	



Mitchell, I.K.; Walinga, J. The creative imperative: The role of creativity, creative problem solving and insight as key drivers for sustainability. J. Clean. Prod. 2017, 140, 1872–1884. [Google Scholar] [CrossRef]

	



Thomas, I. Critical thinking, transformative learning, sustainable education, and problem-based learning in universities. J. Transform. Educ. 2009, 7, 245–264. [Google Scholar] [CrossRef]

	



Hales, R.; Jennings, G. Transformation for sustainability: The role of complexity in tourism students' understanding of sustainable tourism. J. Hosp. Leis. Sport Tour. Educ. 2017, 21, 185–194. [Google Scholar] [CrossRef]

	



Mallen, C.; Adams, L.; Stevens, J.; Thompson, L. Environmental sustainability in sport facility management: A Delphi study. Eur. Sport Manag. Q. 2010, 10, 367–389. [Google Scholar] [CrossRef]

	



Graham, J.A.; Trendafilova, S.; Ziakas, V. Environmental sustainability and sport management education: Bridging the gaps. Manag. Sport Leis. 2018, 23, 422–433. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. KMO coefficient and Bartlett’s Test.






Table 1. KMO coefficient and Bartlett’s Test.










	Kaiser–Meyer–Olkin Coefficient
	
	0.805





	Bartlett’s Test of Sphericity
	Chi-Square
	1732.194



	
	df
	120



	
	p
	0.000
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Table 2. Rotated Component Matrix.






Table 2. Rotated Component Matrix.












	
	1
	2
	3
	4





	V7
	0.853
	
	
	



	V9
	0.838
	
	
	



	V10
	0.804
	
	
	



	V8
	0.785
	
	
	



	V13
	0.664
	
	
	



	V6
	
	0.848
	
	



	V2
	
	0.808
	
	



	V5
	
	0.804
	
	



	V3
	
	0.749
	
	



	V1
	
	0.663
	
	



	V18
	
	
	0.860
	



	V19
	
	
	0.852
	



	V17
	
	
	0.849
	



	V14
	
	
	0.719
	



	V11
	
	
	
	0.853



	V12
	
	
	
	0.805







Extraction method: principal component analysis; rotation method: varimax with Kaiser normalization; rotation converged in 5 iterations.













[image: Table] 





Table 3. Total Variance Explained.






Table 3. Total Variance Explained.





	Factors *
	Eigenvalue
	Variance (%)
	Cumulative (%)





	1
	5.595
	34.968
	34.968



	2
	2.949
	18.430
	53.399



	3
	1.797
	11.233
	64.632



	4
	1.202
	7.512
	72.144







* 1: Perceived institutional concern; 2: Individual awareness; 3: Voluntary individual behaviors; 4: Perceived education need.
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Table 4. Cronbach’s Alpha Coefficients of the Dimensions.






Table 4. Cronbach’s Alpha Coefficients of the Dimensions.





	Dimension
	Cronbach’s Alpha (α)





	Individual awareness
	0.849



	Perceived institutional concern
	0.803



	Voluntary individual behaviors
	0.828
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Table 5. Descriptive Statistics.






Table 5. Descriptive Statistics.





	

	

	

	

	

	

	

	

	
Frequency of the Answers *




	
Questions *

	
N

	
Mean

	
Std. Dev.

	
Skewness

	
Kurtosis

	
Min

	
Max

	
1

	
2

	
3

	
4

	
5






	
1

	
366

	
2.3989

	
1.00922

	
0.423

	
−0.045

	
1

	
5

	
76

	
120

	
132

	
24

	
14




	
2

	
366

	
1.7705

	
0.90163

	
1.1

	
0.861

	
1

	
5

	
176

	
118

	
56

	
12

	
4




	
3

	
366

	
1.7213

	
0.92095

	
1.089

	
0.536

	
1

	
5

	
200

	
84

	
70

	
8

	
4




	
4a

	
366

	

	
0.28285

	
2.933

	
6.64

	
1

	
2

	
334

	
32

	

	

	




	
4b

	
366

	

	
0.49671

	
−0.254

	
−1.946

	
1

	
2

	
160

	
206

	

	

	




	
4c

	
366

	

	
0.44622

	
1.022

	
−0.961

	
1

	
2

	
266

	
100

	

	

	




	
4d

	
366

	

	
0.36049

	
1.936

	
1.757

	
1

	
2

	
310

	
56

	

	

	




	
4e

	
366

	

	
0.49978

	
−0.121

	
−1.996

	
1

	
2

	
172

	
194

	

	

	




	
4f

	
366

	

	
0.31916

	
2.427

	
3.914

	
1

	
2

	
324

	
42

	

	

	




	
4g

	
366

	

	
0.26616

	
3.2

	
8.283

	
1

	
2

	
338

	
28

	

	

	




	
4h

	
366

	

	
0.24787

	
3.524

	
1.479

	
1

	
2

	
342

	
24

	

	

	




	
4i

	
366

	

	
0.50056

	
0.044

	
−2.009

	
1

	
2

	
187

	
179

	

	

	




	
4j

	
366

	

	
0.48732

	
−0.474

	
−1.786

	
1

	
2

	
141

	
225

	

	

	




	
4k

	
366

	

	
0.44897

	
0.991

	
−1.023

	
1

	
2

	
264

	
102

	

	

	




	
4l

	
366

	

	
0.50032

	
0.077

	
−2.005

	
1

	
2

	
190

	
176

	

	

	




	
5

	
366

	
2.7432

	
1.29684

	
0.35

	
−1.01

	
1

	
5

	
66

	
120

	
70

	
62

	
48




	
6

	
366

	
2.2896

	
1.16959

	
0.66

	
−0.488

	
1

	
5

	
110

	
124

	
66

	
48

	
18




	
7

	
366

	
2.8579

	
0.92546

	
0.036

	
−0.292

	
1

	
5

	
24

	
102

	
154

	
74

	
12




	
8

	
366

	
2.5355

	
1.00279

	
0.115

	
−0.557

	
1

	
5

	
64

	
108

	
136

	
50

	
8




	
9

	
366

	
2.5082

	
1.00883

	
0.171

	
−0.442

	
1

	
5

	
68

	
106

	
140

	
42

	
10




	
10

	
366

	
2.9781

	
0.99289

	
0.044

	
−0.479

	
1

	
5

	
22

	
96

	
138

	
88

	
22




	
11

	
366

	
3.9399

	
0.79153

	
−1.226

	
2.623

	
1

	
5

	
6

	
16

	
42

	
232

	
70




	
12

	
366

	
4.1694

	
0.71672

	
−1.25

	
3.716

	
1

	
5

	
4

	
6

	
26

	
218

	
112




	
13

	
366

	
2.3825

	
0.81501

	
−0.197

	
−0.661

	
1

	
4

	
58

	
130

	
158

	
20

	
0




	
14

	
366

	
2.4699

	
1.04576

	
0.123

	
−0.61

	
1

	
5

	
84

	
86

	
146

	
40

	
10




	
15

	
366

	

	
0.19207

	
4.835

	
2.491

	
1

	
2

	
352

	
14

	

	

	




	
16a

	
352

	

	
0.49433

	
0.324

	
−1.906

	
1

	
2

	
204

	
148

	

	

	




	
16b

	
352

	

	
0.48761

	
0.469

	
−1.79

	
1

	
2

	
216

	
136

	

	

	




	
16c

	
352

	

	
0.47656

	
0.647

	
−1.59

	
1

	
2

	
230

	
122

	

	

	




	
16d

	
352

	

	
0.33753

	
2.201

	
2.86

	
1

	
2

	
306

	
46

	

	

	




	
17

	
366

	
2.377

	
1.01761

	
0.07

	
−0.75

	
1

	
5

	
96

	
80

	
152

	
32

	
6




	
18

	
366

	
2.9126

	
1.03791

	
−0.09

	
−0.478

	
1

	
5

	
38

	
80

	
144

	
84

	
20




	
19

	
366

	
2.847

	
1.04085

	
0.017

	
−0.366

	
1

	
5

	
42

	
82

	
154

	
66

	
22








* The questions and the answers are given in Appendix A.
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