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Abstract

:

The aim of this research was to develop and validate a questionnaire to assess the quality of education, from a sustainability perspective, in higher education institutions of Naples (Italy), and determine whether differences exist between the groups (families, teachers and, students) with respect to their level of satisfaction concerning that quality, since it is important that education policies promote that assessment from an economic, social, environmental, and organisational dimension. The questionnaire was validated using a quantitative, quasi experimental, cross sectional method. A multivariate analysis of variance (MANOVA) was conducted on a sample of n = 1091 subjects to study the differences between the groups and their level of satisfaction. The results show a good reliability and validity. In this MANOVA, significant differences and large effect sizes were found. Families and teachers consider that quality management in higher education is adequate. The three groups are very satisfied with teaching management, and the teachers’ group has the higher level of satisfaction with teaching planning. It is concluded that this validated questionnaire provides information on the opinions about the quality of education from a sustainability perspective and that the self-assessment of those responsible for teaching is essential to achieve continuous improvement.
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1. Introduction


Quality, nowadays, is generally regarded as a somewhat hollow term that requires a definition consistent with other concepts such as continuous improvement, excellence in performance, and user satisfaction, among others [1], with the latter specifically being one of the quality indicators to which the 21st century society is committed in different fields [2], as well as curricular sustainability, with a view to addressing social, cultural, economic, and environmental problems from a sustainable approach, in all aspects of education and learning [3]. The existing academic field focusing on sustainability studies long-term problems with nonlinear behaviours related to the economic, social, and environmental spheres, locally or globally, which imply a potential damage [4]. In this sense, higher education becomes a key element to ensure that the learning processes of future citizens incorporate this holistic and critical perspective [5], and thus, as pointed out by [6], it is a challenge that educational institutions must meet, through teacher training, for the construction of sustainable societies.



Within the educational context, according to Llanera [7], the concept of quality implies a continuous improvement process in order to better achieve the general objectives and goals of educational institutions, and so achieve the satisfaction of the users who participate in the system. Therefore, quality education provides the means to ensure an integral development of individuals so that they can positively contribute to their community from a sustainable development (SD) perspective [8,9,10,11,12,13].



Education for Sustainable Development (ESD) is developed on the value of education in addressing and understanding the processes of sociocultural change in order to build a sustainable future [14,15,16,17]. This implies guaranteeing one of the objectives of the 2030 Agenda for Sustainable Development, which entails ensuring an inclusive, equitable, and quality education [18], hence, the importance of creating a questionnaire that assesses sustainable educational quality. Authors such as Ledden et al. [19] and Simpson [20] explain that educational model dynamics position students as clients who receive a service, which encompasses the second and third focuses (students and teachers) with the first (service). The higher the quality of the service, the more satisfied the clients are. Satisfaction is a mirror image of service performance and has been used in education as the reference instrument to measure it [21]. Such satisfaction is, therefore, based on clients’ expectations and perception of service quality [22,23,24].



Nevertheless, it can be noted that the quality of education has become a problem in the higher education context [25,26]. There are initiatives aimed at analysing and satisfying the needs of families, institutions, teachers, and students in particular [27]. Authors such as [28,29] claim that higher education institutions should analyse the quality of their service in order to achieve their goal, that is, the efficiency and effectiveness necessary to satisfy the clients’ needs [30,31,32,33,34]. Other authors, such as Larrosa and García-Fernández [35], concluded that collaborating with families in studies on educational quality is a factor influencing teachers’ satisfaction.



There are four dimensions that must be fulfilled in order to provide an education of quality [36,37]: the effectiveness of the teaching/learning process, the efficiency to determine the extent to which the objectives have been met and the resources that has been used in the process, the degree to which the educational process satisfies the needs and expectations of any individual, and thereby helps them behave more sustainably, and lastly, the satisfaction that students experience as a result of overcoming their deficiencies thanks to the guidance of their families and teachers [38,39].



In line with the above, there are authors such as Álvarez, García, and Gil [40] who state that four variables are needed in order to analyse the quality of higher education: profession, vocation of teaching, structural and social conditions, and management of the dilemmas and paradoxes inherent to this environment. However, regardless of the aim of previous research studies, it is necessary to highlight the functional dimension of teachers as a key element of quality in higher education, [41] which is emphasised in our research as a driving force that makes it possible to provide an education designed with SD in mind.



There are internal and external factors that define the quality of any education system. The internal factors are defined as any component affecting the quality of the education given that is directly attributable to the agents responsible for the same: the managements of the teaching staff and the parents. Said quality of education, and the satisfaction with the same, is what the present questionnaire was designed to measure. As such, the questionnaire must comply with the established psychometric requisites of validity and reliability.



Based on the considerations stated above, and as a novelty, this research paper aims to:




	(1)

	
Develop and validate an instrument to assess the quality of education from a sustainable perspective in higher education institutions. This is important because no instrument currently exists to examine these parameters. A questionnaire was designed and validated in compliance with the psychometric requirements set for its reliability. In order to confirm these characteristics, a semi-confirmatory factor analysis was performed that helped relate the response patterns with an existing group of factors in the people assessed [42].




	(2)

	
Determine whether there are differences between the opinions of the groups (families, teachers, and students) and their level of satisfaction with respect to quality in higher education from a sustainable perspective through descriptive statistics and the discrimination index results of their questionnaire, as well as the interaction between them using a multivariate analysis of variance.










2. Materials and Methods


2.1. Methods


This research used a quantitative methodology, since the aim was to define through a questionnaire the existing know-how of the Quality and Satisfaction focused on Sustainability in Higher Education [43,44,45]. The questionnaire was tested for its rigour, adaptability to context, validity and reliability, and for its capacity to offer objective data with respect to the quality and level of satisfaction in higher education studied.



Exploratory Factor Analysis was used to test said characteristics (EFA). The methodology consists in an analysis of the weighted factor variances. EFA is made up of the following steps. The Kaiser–Meyer–Olkin (KMO) index is calculated. For this to be acceptable, it must be over 0.5, the sphericity test ensures that the significance is adequate if the variance table is established in the rotated component matrix to link the validation results to the dimensional structure of the tool evaluated.



Although it is possible that the results obtained by a questionnaire of quality and satisfaction focused on Sustainability in Higher Education may include a certain margin of error, for various reasons, this is reduced when there is rigour in the definition of the psychometric parameters.



This research work used social analytical empirical research of a descriptive nature [46] and was based on quantitative study.



Once the reliability and validity of the questionnaire was established, according to the abovementioned process, the most appropriate statistical procedure was performed. To do this, homoscedasticity was analysed using the Levene test, which a Fisher-Snedecor F (Table 6). The homogeneity of the variance between the populations to which the different groups belong was confirmed, and the normal distribution of the quantitative variable in the groups under comparison was analysed (Kolmogorov–Smirnov test), with a sample size n not less than 30 [47]. Although the distribution was not normal (Table 1), the literature supports that with very large samples, such as this case, the analysis of variance can be used without restriction [48,49,50,51]. However, for further verification, the Box’s M and Wilks’ Lambda tests [52,53,54,55] were conducted, resulting in rejection of the null hypothesis (<0.05), which confirms the use of a parametric analysis [56,57]. In order to study the relationships between the variables as proposed in the second of our research objectives, a multilevel analysis was conducted to make several comparisons. The multivariate analysis of variance (MANOVA) was used with levels of several factors with the aim of evaluating the differences between the participating groups (families, teachers, and students) as well as their differences according to satisfaction (with values ranging from strongly disagree to strongly agree).




2.2. Participants


The sample used for the research was nonprobabilistic (accidental or informal). The sample for this study was made up of 1.091 participants (45.9% students, 11.2% teachers, and 42.9% family members). The samples were taken from 16 higher education institutions in the city of Naples, out of a total of 21.



The questionnaire was administered to those who indicated a willingness to participate. The age of students participating ranged between 17 and 25 years old (mean = 19.84 years). The age of participating teachers ranged between 35 and 45 years old (mean = 38.5 years). The age of participants who were relatives of families ranged between 50 and 65 years old (mean = 55.9 years). As regards gender, the sample of the family group was made up of 62% females and 38% males. The group of teachers was made up of 51% women and 49% men; and within the students group, 43% were boys and 57% girls. The socioeconomic level of the families was 63% medium, 34% low, and 3% high. The average level of education of the fathers was 1st grade of Secondary School and Vocational Training and the mothers was 1st grade of Secondary School.




2.3. Instrument


Each participant received a modified version of the Quality and Satisfaction Questionnaire [43,44,45] limited and adapted to the border context of the city of Naples and modified for the variable of groups (students, families, and teachers). To select the initial items to be included in the questionnaire, a group of students (N = 302), a group of teachers (N = 56), and families (N = 81) with largely similar characteristics to that of the sample were asked to indicate all the items they considered to be best suited to the ends of the research. After collecting this information, we proceeded to validate the items using an expert panel analysis. Members of the Department of Educational Research Methods and Analysis in Melilla (University of Granada, Andalusia, Spain), devoted to producing and validating psychometric tools, created a questionnaire to measure the degree of satisfaction with the quality of higher education in the northern area of the city of Naples. The tool design was aligned with the main theoretical guidelines for building tests (the American Association of Educational research, the American Association of Psychology, and the National Council for Educational Evaluation 2014). There were seven experts with an opinion concerning the consistency of the instrument through using Delphi´s method [58]. These specialists evaluated the tool referred to as Quality and Satisfaction Questionnaire, the concordance index (K), together with the validity of its content [58,59]. The final version of the instrument was developed in the exploratory phase.



To test the understanding and clarity of the items included, the first version of the questionnaire was administered in one State school and state-subsidised institution (State/private).



The subsequent version of the questionnaire had 45 items grouped into five sections. This first part was devoted to socio-demographic information: groups (family, students, and teachers) age, gender, and socioeconomic level of the families and students. For the remaining four sections, a Lickert scale was used. The scores are coded from 1 to 5 (from “I don´t agree” to “I always agree”).




2.4. Procedure


Data Collection Procedure


Contact was established with various higher education centres in the northern areas of the city of Naples; 21 classes in total formed the cohort with the questionnaire applied to all the related subsets of participants in the educational process. The questionnaire was administered over the months of March and April in 2019 and was approved by the directors of the participating schools who collaborated in the research. An e-mail were sent to the schools establishing the voluntary nature of the study and guaranteeing anonymity. The aims and ends of the study were clearly explained. They were distributed and read together within groups of no more than 30 participants. In this study, the instrument was distributed to a sample of 1091 (duration of 30 to 60 min). Later, several experts applied the questionnaire in person and on paper. The study was passed by the ethics committee in the Department of the Cooperation and Social Responsibility at the University of Granada. Additionally, the ethical principles of the Declaration of Helsinki were followed at all times.





2.5. Data Analysis


Quantitative data were analysed in accordance with descriptive statistics and internal consistency estimations using SPSS 24.0. And semi-confirmatory factorial analysis was conducted using FACTOR Analysis 9.3.1. [60].





3. Results


In Table 1, we show all the chosen response categories by means of sample and their standard deviations, all of them higher than 0.71 as a sign of item discrimination. The corrected item-total correlation (ri-t) is positive for all items, with values between 0.196 and 0.798, indicating that all items contribute to measuring what the questionnaire measures and more in the same direction.



We observed that the results obtained by the respondents in the sample collected for each of the items in Quality and Satisfaction focused on Sustainability in Higher Education questionnaire do not follow a normal distribution (Table 1). This is indicated by the indices of asymmetry, kurtosis, and the Kolmogorov–Smirnov test. All the items express a negative asymmetry, which implies that the professionals tend to point out the high values of the Likert scale, except in the following ten items: 2, 7, 8, 9, 12, 13, 32, 36, 42, and 43. These items show a positive asymmetry, which means that the participants tend to point out the low values of the scale.



The commonalities that make up the scale are over 0.30 [61]. The commonalities establish the degree of explained variance of each of the components. In this case, each of the 45 items is described by its components, and as can be seen, there are no values close to zero with the values oscillating between 0.447 and 0.790.



Regarding the analysis of kurtosis, the indices are negative except for the following: 1, 27, and 18. This shows that the scores are more grouped and located above the normal distribution curve.



The consistency or the instrument using Delphi´s method [58] was evaluated by the concordance index (K). For this purpose, three rounds of content validity analysis were carried out among the experts. The percentage of agreement in the first round was K = 76%, in the second round was K = 81%, and in the third was K = 91%.



Through the program FACTOR Analysis proposed by Lorenzo-Seva and Ferrando [42], a four factor rotation was conducted, which with the following Bartlett’s sphericity test allowed us to see that the significance was adequate (p = 0.000) and that we could proceed with the factor analysis. The KMO index was calculated, bearing in mind that for it to be acceptable, the value had to be over 0.5. In this case, the KMO was 0.967, a coefficient close to one, showing that it was appropriate to continue analysing the validity and reliability of the test. The rotated component matrix table was generated by an orthogonal rotation (varimax). This rotation was chosen because it can be demanded that the rotated axes remain orthogonal, given that the factorial loads coincide with the correlations between the observed variables and the factors. Consequently, the orthogonal factors can be used in direct mode in order to interpret the factors [62,63]. The result of this analysis explained by the Kaiser-Guttman criterion yielded 5 components to a total value of 70.757%. We applied the Scree criterion (Figure A1, Appendix A) and yielded 4 factors (Table 2).



Next, the reliability coefficient of the questionnaire was 0.982, this reflecting a good fit of the observations to the empirical data. Following suppression of three variables, values of 0.961 for factor 1, 0.905 for factor 2, 0.824 for factor 3, and 0.817 for factor 4, were obtained, respectively. Students and parents were grouped into four factors; Factor 1 related to management of higher education and teaching resources (51.747% total variance). The items were the following: I9, I3, I39, I37, I38, I40, I21, I16, I7, I25, I17, I20, I2, I4, I5, I23, I8, I19, I41, with this final item collecting information relevant to sustainability (existence of specific areas for protection of sustainability material and resources) and with items 16 (subjects reorient education to address sustainability-included on the syllabus), and 20 describing variables that consider sustainability (sustainability activities as a complement to the overall formative development of the student). Factor 2 related to the coordination of educational activities in higher education (total variance 8.048%) with the following items: I33, I10, I45, I29, I44, I15, I30, I12, I13, I34 (classrooms and equipment meet sustainability protocols), with these items was obtained information relevant to sustainability: I32, I35, I26, I11, I31, I36, I28. Factor number 3 related to management of teaching in higher education through knowledge of the topics included in the study program (total variance 6.691%) with the following items: I27, I18, I1, I24, I14. Factor 4 related to teacher planning and teaching staff in higher education (4.261% total variance) covering the following items: I6, I22, I43, I42.



In Table 3, we can see the component transformation matrix. Through it, we found that 46% of the total variance can be explained through four factors. Next, the validation of the criteria was done through a multivariate regression, whose values are developed in Table 4, the comparative adjustment goodness index (CFI) was 0.87; the root mean square error of approximation (RMSEA) was 0.074, with an interval of 0.053–0.080 and at 90% confidence [45].



After the pilot run, modifications were made to the initial design, eliminating those items that had been detected as difficult to understand, that is, three items were deleted whose loads of two factors differed by less than 0.100, indicating a possible lack of understanding of the element and, therefore, the need for its reformulation. Thus, the questionnaire was finally left at 45 items of the 48 original items in the questionnaire that made reference to the social structure of the classroom. The tool worked on basic principles taken from other international models of quality evaluation and satisfaction, such as those of Sweden or Italy, based on educational philosophy and curriculum design with a marked focus on the value of work and the sense of all teaching efforts.



Through the Pearson correlation coefficient, it can be seen that the majority of factors (80%) demonstrate a significant correlation, the highest value being that obtained for the association between management of coordination of educational activities in higher education and teacher planning and teaching staff in higher education (Table 5).



Based on the established internal consistency and factorial validity of the questionnaire, in accordance with the above process, the Levene test for variance homogeneity was performed, confirming the appropriateness of the parametric test [64]. To study the relationships between the variables, a multivariate analysis was performed to make multiple comparisons. Analysis of variance (ANOVA) with multiple factor levels was used to assess the difference between the participating groups and the differences in satisfaction focused on sustainability, based on the factors obtained in factor validity.



Table 6 demonstrate the ANOVA results in relation to grouping variables and satisfaction, as well as the interaction between them. The effect size was analysed using the eta-square tests.



Initially, multivariate analysis of variance (MANOVA) testing indicated significant differences and large effect sizes for quality to satisfaction, significant differences regarding groups and significant outcomes for the interaction between satisfaction and groups. To identify the effects of covariance, we performed the multivariate test for to analyse the relationship between the different levels of the same variable and between the levels of two different variables simultaneously [65]. The fit of ANOVA results to the data reveals significant associations in relation to the quality focused on sustainability in higher education, determined according to groups and satisfaction. Analysis examining satisfaction in relation to differences in groups in higher education. Significant results were produced in relation to: existence of specific areas for protection of sustainability material and resources (p = 0.000) for families groups, subjects reorient education to address sustainability—included on the syllabus (p = 0.000) and sustainability activities as a complement to the overall formative development of the student (p = 0.000) for teachers groups, and classrooms and equipment meet sustainability protocols (p = 0.000) for students groups. Thus, it can be seen that quality focused on sustainability in higher education, when considered in relation to the groups and satisfaction, produced large effects sizes in all cases.




4. Discussion


Nowadays, there are questionnaires designed specifically to assess quality satisfaction, but it is worth noting the importance of finding questionnaires which are useful and bring together the existing diversity of parameters used to evaluate quality and sustainability development, while allowing for the total construct’s dimensions to be measured validly and reliably. However, none of the standardised tools available on the market focus on higher education, but rather cover a range of ages that do not take into account the social and educational characteristics of said group [66].



To guarantee quality, one must look at the learning profiles of each and every one of the students in order to come to one sole concept of quality designed to cover all the needs for learning and development in a given period of time [67], as well as the influence of the family and teachers as indicators to improve quality based on sustainable development [45].



In this research paper, an exploratory analysis of the Quality and Satisfaction focused on Sustainability Questionnaire was carried out using the data obtained from the sample. The Kaiser– Meyer–Olkin (KMO) index, whose value must be greater than 0.50, was found here. It was 0.967, a coefficient that is very close to 1, which made it reasonable to proceed to test the validity and reliability of the study. Bartlett’s test of sphericity showed an adequate significance (p = 0.000), which denoted that the data matrix was suitable for factor analysis. The examination of the principal component extraction method resulted in a suggested number of 5 factors. However, taking into consideration the value of the matrix factors and the content of each question, it was considered that the extraction of 4 factors would be more appropriate, in the sense that the construct was much better represented from a theoretical perspective and more consistent with what the questionnaire was intended to measure. The exploratory factor analysis of principal components also identified a six factor structure that accounted for 70.747% of the variance, but for reasons of adjustment, as explained above, four factors were used to achieve greater convergence.



The results of MANOVA enabled the statistical study of the influence of the independent groups (with three levels: family, students, and teachers) and the level of satisfaction (with four levels) on the coding measured at individual level. The sample size and the proportion of explained variance (in the ANOVA) [68], with respect to the satisfaction–group interaction variable, led to a result of more than (η2 > 0.14). This suggests that this proportion of differences can be attributed to the opinion that quality focused on sustainability is adequate and, therefore, in turn, groups are satisfied with the teaching management process. Literature explains that eta-squared tests can indicate low effect r = 10; medium effect r = 0.30; or high effect r = 0.50 [69,70,71]. Therefore, a value above 0.14 is considered high. This was observed when analysing the results of eta-squared test in relation to satisfaction, which denotes that they are satisfied with the quality management within their higher education institution, and with the groups that also consider that quality is adequate [72,73,74,75].




5. Conclusions


In order to achieve the improvement and innovation in the quality of higher education, a set of indicators should be developed that promote performance assessment and maximise the effectiveness-efficiency of the management system in which this study is based. Thus, the development of a valid and reliable instrument focused on sustainability makes it possible to gather the opinions of those involved in the management process for continuous improvement. This improvement does not depend only on active management policies, but also on the active incorporation of all those directly involved in higher education (families, teachers, and students) [45,76].



There are many studies that deal with educational quality [26,27], but they do not study quality from the point of view of the three groups analysed here (family, teacher, and students). This research study is a step forward in understanding management by groups and their interaction, showing that the three of them consider that teaching management is essential for an improvement in quality and, therefore, their early involvement can be a great starting point to forge a sustainable future.



As justified by Vilches and Gil [77], sustainability in the curriculum does not imply including sustainability content on the syllabus, but rather involves generic changes in the conception of the educational process. For this reason, it is highly relevant to integrate sustainable educational quality from the planning stage of higher studies and in the different subjects, since most university curricula do not take into consideration the objective of educating for a sustainable society [78], and that does not only depend on individuals’ interest, but also on their educational development, both within higher education institutions and their family units.



Sustainability, understood as an integral part of the higher education management system, must be promoted from higher education institutions, which should serve as useful management models of sustainable practices that can be extended to all fields of society. To do this, it is necessary to perform a constant assessment of the parameters of management, quality, curriculum, and sustainable management for its appropriate development and improvement [79,80].



Although the model for assessing the quality of teachers’ teaching practices through student satisfaction surveys has proven to be effective [81,82], this system is not without limitations, a proof of which is found in the variables sex [83] and age [84]. However, future research could focus on the level of education of the families or their socioeconomic level as a discrimination variable, as it would be interesting to perform an in-depth study considering these two variables.



From the results obtained in the questionnaire that has been developed, four factors were established that will help to analyse the level of sustainable educational quality and the level of satisfaction of families, teachers, and students. The first factor is the management of higher education and teaching resources. It is highly important as, even if a student has a cognitive evaluation and a favourable predisposition towards higher studies, a poor tangible quality can lead the individual to dissatisfaction. In relation to this factor, the groups of families and teachers have expressed their satisfaction with the current model. These results are consistent with previous research studies [85,86]. The second factor is the coordination of educational activities in higher education, which has been used to evaluate the level of satisfaction with the facilities, the environment among the students favouring educational guidance, and the management of the activities [86,87,88]. Regarding this factor, the opinions of our respondents require greater involvement from the institutions in order for them to adapt to sustainable development. The third factor describes management of teaching in higher education through knowledge of the topics included in the study program. Gil, Roca, and Camisón [89] highlight features such as the technical dimension, the functional dimension, and the academic and guidance structure, which supports the results obtained in our study that reveal a high level of satisfaction in the three groups assessed. Finally, the fourth factor refers to teacher and staff planning in higher education. Basante, Coronel, and Vinueza [90] establish policies aimed at developing schedules and educational management. In this case, teachers have shown the higher level of satisfaction with the development of the current model.



It can be concluded that the validated questionnaire is a useful tool that enables us to capture the opinions on educational quality, from a sustainable perspective, of all those involved in quality management. Therefore, it is important that those who manage teaching promote the assessment of their management in a systematic way, in order to achieve continuous improvement, and, thus, be able to reach the objective of educational quality set out in the United Nations’ 2030 Agenda, with the commitment of all the countries involved in it.
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Figure A1. Scree criterion of Quality and Satisfaction Questionnaire focused on Sustainability (Number of Components). 






Figure A1. Scree criterion of Quality and Satisfaction Questionnaire focused on Sustainability (Number of Components).
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Table 1. Descriptive results of the Quality and Satisfaction focused on Sustainability in Higher Education questionnaire.
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	Item
	_

X
	SD
	Ri-t
	Asymmetry
	Kurtosis
	Commonalities





	1
	4.15
	1.118
	0.791
	−0.973
	0.873
	0.790



	2
	3.86
	1.105
	0.705
	1.311
	−2.052
	0.756



	3
	4.07
	1.054
	0.562
	−1.205
	−1.998
	0.741



	4
	3.98
	0.960
	0.653
	−1.217
	−2.722
	0.733



	5
	4.07
	0.940
	0.617
	−0.652
	−1.749
	0.689



	6
	4.05
	0.947
	0.369
	−0.921
	−2.183
	0.669



	7
	3.94
	0.803
	0.733
	0.625
	−1.826
	0.656



	8
	3.86
	0.975
	0.525
	0.482
	−1.360
	0.642



	9
	3.59
	0.951
	0.593
	0.600
	−1.878
	0.634



	10
	4.16
	0.692
	0.654
	−0.950
	−3.061
	0.592



	11
	4.13
	1.079
	0.504
	−1.230
	−1.557
	0.589



	12
	4.03
	0.967
	0.590
	1.270
	−2.456
	0.580



	13
	4.28
	0.864
	0.525
	1.519
	−2.897
	0.568



	14
	3.90
	1.067
	0.643
	−0.981
	−1.351
	0.563



	15
	4.34
	0.814
	0.665
	−1.589
	−2.866
	0.550



	16
	4.36
	0.842
	0.793
	−1.460
	−2.367
	0.519



	17
	4.15
	0.886
	0.650
	−0.940
	−1.810
	0.499



	18
	4.54
	1.016
	0.550
	−1.071
	0.636
	0.489



	19
	4.19
	0.860
	0.693
	−0.948
	−2.270
	0.447



	20
	4.14
	0.817
	0.575
	−0.805
	−1.919
	0.751



	21
	3.89
	0.854
	0.578
	−0.694
	−1.878
	0.748



	22
	3.94
	0.909
	0.654
	1.145
	−2.505
	0.746



	23
	4.25
	1.014
	0.611
	−1.419
	−2.074
	0.651



	24
	4.39
	1.126
	0.672
	−1.331
	−1.074
	0.655



	25
	4.28
	0.891
	0.196
	−1.198
	−1.932
	0.639



	26
	4.23
	0.771
	0.384
	−1.332
	−3.276
	0.608



	27
	4.67
	1.049
	0.648
	−1.016
	0.286
	0.603



	28
	4.60
	1.198
	0.550
	−0.753
	−0.160
	0.590



	29
	4.15
	0.843
	0.692
	−.840
	−1.883
	0.583



	30
	4.07
	0.853
	0.575
	−0.778
	−2.497
	0.564



	31
	4.15
	0.985
	0.577
	−0.887
	−1.863
	0.546



	32
	4.23
	0.905
	0.575
	−1.643
	−3.405
	0.533



	33
	4.12
	0.809
	0.566
	−1.095
	−2.240
	0.531



	34
	4.00
	0.805
	0.228
	−1.005
	−2.046
	0.530



	35
	3.75
	0.940
	0.654
	−0.793
	−1.707
	0.470



	36
	3.54
	0.803
	0.611
	0.722
	−1.201
	0.779



	37
	3.78
	0.822
	0.643
	−1.181
	−3.554
	0.718



	38
	3.94
	0.805
	0.665
	−1.204
	−3.830
	0.693



	39
	3.77
	0.924
	0.798
	−1.217
	−3.219
	0.685



	40
	3.76
	0.973
	0.654
	−1.251
	−2.650
	0.674



	41
	3.59
	0.919
	0.588
	−1.440
	−4.030
	0.612



	42
	3.31
	0.925
	0.453
	1.471
	−4.029
	0.510



	43
	3.37
	0.752
	0.655
	1.622
	−5.966
	0.731



	44
	4.42
	0.730
	0.766
	−0.990
	−1.384
	0.677



	45
	4.32
	0.710
	0.705
	−1.783
	−3.861
	0.594







Note: Mean, standard deviation, corrected item-total correlation, asymmetry and kurtosis, commonalities; SD = standard deviation. RI-t = corrected item-total correlation.
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Table 2. Factor loading of four dimensions of the model of the Quality and Satisfaction focused on Sustainability in Higher Education questionnaire.
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	Ítems
	F1
	F2
	F3
	F4





	I9
	0.790
	
	
	



	I3
	0.756
	
	
	



	I39
	0.748
	
	
	



	I37
	0.733
	
	
	



	I38
	0.689
	
	
	



	I40
	0.669
	
	
	



	I21
	0.656
	
	
	



	I7
	0.642
	
	
	



	I25
	0.634
	
	
	



	I17
	0.592
	
	
	



	I20
	0.589
	
	
	



	I2
	0.580
	
	
	



	I4
	0.568
	
	
	



	I10
	0.563
	
	
	



	I5
	0.550
	
	
	



	I23
	0.519
	
	
	



	I8
	0.499
	
	
	



	I41
	0.489
	
	
	



	I19
	0.447
	
	
	



	I46
	
	0.751
	
	



	I33
	
	0.748
	
	



	I45
	
	0.746
	
	



	I29
	
	0.651
	
	



	I44
	
	0.645
	
	



	I15
	
	0.639
	
	



	I30
	
	0.608
	
	



	I12
	
	0.603
	
	



	I13
	
	0.590
	
	



	I34
	
	0.583
	
	



	I32
	
	0.564
	
	



	I35
	
	0.546
	
	



	I26
	
	0.533
	
	



	I11
	
	0.531
	
	



	I31
	
	0.530
	
	



	I36
	
	0.470
	
	



	I28
	
	0.281
	
	



	I27
	
	
	0.718
	



	I18
	
	
	0.693
	



	I16
	
	
	0.685
	



	I1
	
	
	0.674
	



	I24
	
	
	0.612
	



	I14
	
	
	0.510
	



	I6
	
	
	
	0.594



	I22
	
	
	
	0.444



	I43
	
	
	
	0.662



	I42
	
	
	
	0.706



	Alpha
	0.961
	0.905
	0.824
	0.817
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Table 3. Component transformation matrix.
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	Factor 1
	Factor 2
	Factor 3
	Factor 4





	Factor 1
	961
	905
	824
	817



	Factor 2
	−0.826
	0.733
	0.638
	−0.642



	Factor 3
	0.572
	0.436
	0.403
	0.386



	Factor 4
	0.369
	−0.486
	0.440
	−0.463







Note: Factor 1 = management of higher education and teaching resources; Factor 2 = coordination of educational activities in higher education; Factor 3 = management of teaching in higher education through knowledge of the topics included in the study program; Factor 4 = teacher planning and teaching staff in higher education.
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Table 4. Adjustment index of the model of the Quality and Satisfaction focused on Sustainability in Higher Education questionnaire.
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Absolute Adjustment Index

	
Increased Adjustment Index






	
Model

	
CMIN

	
P

	
LO 90

	
HI 90

	
RMSEA

	
PNFI

	
NFI

	
CFI

	
TLI




	
4 Facts

45 items

	
832.6

	
0.000

	
0.053

	
0.080

	
0.074

	
0.746

	
0.903

	
0.870

	
0.902
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Table 5. Correlation of factors of the model of the Quality and Satisfaction focused on Sustainability in Higher Education questionnaire.
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	Factor 1
	Factor 2
	Factor 3
	Factor 4





	Management of higher education and teaching resources
	1
	
	
	



	Coordination of educational activities in higher education.
	0.367 **
	1
	
	



	Management of teaching in higher education through knowledge of the topics included in the study program
	0.397 **
	0.542 **
	1
	



	Teacher planning and teaching staff in higher education
	0.612 **
	0.711 **
	0.484 **
	1







** Correlation significant at the level of 0.01 (bilateral).
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Table 6. ANOVA and effect size (η2) sums of aggregated scales for Quality and Satisfaction Questionnaire focused on Sustainability, by satisfaction and groups.






Table 6. ANOVA and effect size (η2) sums of aggregated scales for Quality and Satisfaction Questionnaire focused on Sustainability, by satisfaction and groups.





	
Factors

	
M

	
SD

	
CI (95%)

	
F

	
p

	
η2




	
Lower Limit

	
Higher Limit






	
Management of higher education and teaching resources

	
Satisfaction

	
4.29

	
0.801

	
3.89

	
4.89

	
0.492

	
<0.001

	
>0.14




	
Groups

	
4.03

	
0.796

	
3.62

	
4.23

	
2.241

	
<0.001

	
>0.14




	
Satisfaction × Groups

	
4.01

	
0.874

	
3.72

	
4.28

	
1.285

	
>0.001

	
>0.14




	
Coordination of educational activities in higher education

	
Satisfaction

	
3.98

	
1.098

	
3.46

	
4.09

	
0.796

	
>0.001

	
<0.14




	
Groups

	
3.89

	
0.915

	
3.64

	
4.02

	
2.231

	
<0.001

	
<0.14




	
Satisfaction × Groups

	
3.93

	
0.993

	
3.34

	
4.25

	
1.248

	
>0.001

	
>0.14




	
Management of teaching in higher education through knowledge of the topics included in the study program

	
Satisfaction

	
3.75

	
1.231

	
3.13

	
4.02

	
0.997

	
<0.001

	
>0.14




	
Groups

	
3.72

	
0.978

	
3.42

	
4.07

	
3.231

	
<0.001

	
>0.14




	
Satisfaction × Groups

	
3.78

	
1.105

	
3.38

	
4.12

	
2.594

	
>0.001

	
>0.14




	
Teacher planning and teaching staff in higher education

	
Satisfaction

	
3.95

	
0.995

	
3.29

	
4.15

	
0.978

	
<0.001

	
>0.14




	
Groups

	
3.89

	
0.897

	
3.64

	
4.2

	
3.561

	
>0.001

	
>0.14




	
Satisfaction × Groups

	
4.04

	
0.979

	
3.63

	
4.22

	
1.198

	
>0.001

	
>0.14








Note: The critical alpha level was adjusted for multiple testing to reduce the type I error (α). Thus, the α-value was divided by the number of pair comparisons for each ANOVA.
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