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Abstract

:

In the last few years, research in the field of sustainability has experienced a significant increase in interest between sustainability and other areas (inclusive education, active methodologies, and society). Moreover, the use of mixed research methods (quantitative and qualitative) along with the application of data mining techniques, enables the analysis of information and the connection between the different studies. The objectives of this paper were: (1) To establish the results of the research related to the concepts of sustainability, inclusive education, and disability. (2) To study the key concepts that are detected in the articles selected with respect to the concepts of sustainability, inclusive education, disability, and their relations. In order to do so, two studies were carried out (quantitative and qualitative). In the first study, K-means and heat map clustering techniques were applied. In the second study, the technique of text mining was applied. One hundred and thirty-three scientific papers were studied, of which 54 fulfilled all the inclusion criteria. Three clusters were found in the first study; cluster 1 included the categories: inclusive society, educational innovation, and active methodologies. Cluster 2 included active methodologies and society and economy and cluster 3 included inclusive society and society and economy. In the second study, the highest Krippendorff’s Alpha coefficient were found in articles that linked sustainability with social transformation stemming from a change in education by means of the use of active teaching methods and technological resources. The research moves towards the development of competencies in sustainability at all stages of the educational system, and in all areas of knowledge.
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1. Introduction


The interest in achieving a sustainable society that respects the environment has defined the end of the past century and the beginning of this one, since managing to achieve a sustainable planet is crucial for the survival of the human race.



This desire to promote the social value of sustainability requires action to be taken on aspects of the education of people with the aim of establishing new educational references that contribute to the adoption of these values in society, thus the relevance of carrying out research studies. Nonetheless, the manner in which these studies address the issue is very diverse, even though they have the interest in the generality of the concept of sustainability in common, although from distinct areas of interest, which shall be subsequently explained [1]. Firstly, the studies have been focused on linking sustainability with the necessary social change in order to achieve this, and with its economic implications. Secondly, the studies have focused on sustainability and the necessary educational transformation in order to achieve the former. Finally, studies on sustainability education and methodological change in education are presented. This is a more specific level, which goes into more specific aspects regarding how to face this educational and social change at the different stages of the Education System (Pre-School, Primary School, Secondary School, and Higher Education).



Moreover, it is important to consider that in order for the data to be analyzed, it is advisable to use research techniques that integrate qualitative and quantitative techniques within what is defined as mixed methods. These research techniques include the advantages of the quantitative and qualitative methods [2,3], which permits a more in-depth analysis of all the variables that impact research. Additionally, granting a more active role to the purpose of the research, which enables a more dynamic construction of explanatory models. All of which provides knowledge of the research problem from a multidimensional approach, which maintains the reliability and validity of the research process [3,4].



1.1. Sustainability. Inclusive Education and Teaching-Learning Methodology


The balance between economic growth, social wellbeing, and the protection of the environment are constructs that need to be necessarily implemented from the organization of the education systems [5,6,7]. In this context, the construct of an inclusive society has an increasingly prominent role, since it entails the acknowledgement of the needs of all the groups that may exhibit any difference, as is the case with people from the disabled community, and the allocation of the necessary resources to respond to them [8].



For this reason, sustainability and social wellbeing are concepts that are directly related. In addition, teaching and learning this should be carried out at the different stages of education by means of the design of curricula coherent with this purpose, given that Education is a factor that impacts the social and economic aspects of a country [7]. For example, at present, service-learning experiments in which university students and school leavers participate are being carried out. The evaluation of these experiments concludes that they facilitate the transition of the students into working life from the perspective of sustainability [9]. This practice falls within what has been defined as “real-world pedagogy”. The aim of this experiment is to train the students so that they can contribute towards building a more sustainable society as well as teaching them skills on how to structure effective educational programs [10]. Thus, educating the students on holistic concepts on sustainability will promote the education of future school leavers regarding strategies and necessary skills in order to create and transmit sustainable behavior [11]. The inclusion of sustainability content in curricula will allow for students to be able to apply knowledge acquired to specific situations that form part of their habitual professional practice [12]. These theories advocate for the inclusion of concepts defined as STEM in all areas of knowledge and not only those that are primarily technological and engineering [13]. Specifically, learning strategies that are appearing to be very effective are related to what has been defined as “active methodologies”. Such technologies are focused on the student and implement the following resources: The development of critical thinking [14] team work [15]; project-based learning [16] (this methodology is based on the case studies and on the resolution of research questions from team work) [17,18,19]; the flipped classroom Techniques [20], Monitoring Techniques [21] and the use of Conceptual Maps [22], among others. All of these are considered as methodologies for the promotion of sustainable education. In addition, in the past few years, technological resources have been incorporated as a support to these active methodologies, as is the case with gaming experiments [23]. In summary, research in the areas of applying learning, and the acquisition of knowledge on sustainability that apply active methodologies reveals the need to restructure teacher training. The creation of teaching material and evaluation tools is necessary to be able to know the effectiveness of each of the innovative techniques in the different learning scenarios [24]. In this line, current research [25] aims for Higher Education Curricula to include the interdisciplinary and multidisciplinary subjects on “sustainable education” within that, which has been defined as “Learning Model of Instruction” [26].



Hence, learning objectives should be aimed at creating knowledge and transferring this to students in order to achieve a better world [27]. Because of all of this, it is necessary to promote the values of an inclusive society based on actions committed to sustainable education [28]. Sustainable thinking and conduct of citizens play a fundamental role to achieve a change in environmental, economic, social, and technical sustainability. Education is an essential instrument to achieve a sustainable future and to improve the capability of people in order to be able to address, in all dimensions, the aspects related with social, economic, and educational sustainability [29]. In order to achieve this, revising and updating Curricula is necessary, guiding its content towards “thinking directed towards sustainability” [30]. In order to achieve this, both material resources and personnel will be necessary, placing special emphasis on the need to create a strong network of teacher training [31,32].



Finally, it can be concluded that initial studies in the areas of research on sustainability have focused on the evaluation of the external world and ecosystems, socio-economic structures, the effects of advances in technology, and the dynamics of governance. Nonetheless, it is necessary to point out that in order to achieve true social transformation, it is necessary to take into account the aspects related to inclusive education [33]. Recent research [34] refers to the need to join the distinct focuses of research on sustainability from a multidimensional dimension with the aim of bringing together environmental, social, economic, educational, and political elements. The project “SUSKIDS, training professionals and family members to transfer knowledge and sustainable skills to people with Down Syndrome” [35], aims to connect education and training of people with Down Syndrome in the field of sustainability through Information and Communication Technologies [36]. Furthermore, the importance of the creation of Curricula at the different stages of education has been highlighted [37]. These Curricula should be interconnected in order to be able to achieve continuity in the training of citizens [38,39]. In a similar manner, the importance of multidisciplinary discourse is highlighted from the perspective of different materials as well as the creation of educational material from this perspective [40]. These objectives are clearly outlined in the United Nation’s 2030 Agenda where the final objective is that of the design of educational models that permit equality, inclusive and fair education, and promote the opportunities of life-long learning for all citizens [21]. This objective is directly related to reducing the inequality within countries and between countries. Adopting urgent methods to combat climate change and its consequences is necessary [41].



As a final reflection it can be affirmed that, on the one hand, there are studies whose objective is to give theoretical support to the development of the concept of sustainability as opposed to others that steer towards the development of practical experience to implement a culture of sustainability in education and in society in general. However, both should go hand in hand in order to achieve a common objective of a sustainable society [42]. To do so, education needs to be designed from an interdisciplinary nature [43]. In this complex reality, the use of not only qualitative but also quantitative research techniques are necessary [44], as each body or institution has their own nature, thus implementing generalized models that cannot be considered to be an effective approach [45]. Although research on sustainability has undergone major developments in the past decade, it is necessary to focus the studies using as a reference new methodological, technological, and social transfer resources. Its ultimate aim will be to move towards a more global and interdisciplinary answer, which manages to achieve a more inclusive and sustainable society [44,45].




1.2. The Use of Mixed Methods in Research


The use of mixed methods is especially relevant in educational contexts, since they permit the analysis of different types information (on paper, in audio, in video), through the implementation of quantitative and qualitative techniques. This analysis implies a classification of the data (liquefying) [46]. This procedure includes the use of segmentation techniques of the units of text (unitizing), but the information that is not relevant to the research has been omitted. Subsequently, the quantitative processing of the code matrices is proceeded to be carried out as this allows for rigorous checking of the quality of the data. In order to do so, the classification of the units of analysis must be carried out using various research methods and establishing an indicator of the frequency between them. In that sense, Krippendorff [47] recommends the use of different segmentation criteria. Amongst them, the most used is the interlocutory criteria that consists of each sentence studied being considered as a unit of analysis. In the same way, the use of the liquefying technique on the records of the sequence of events enables a systematic analysis of the object of study and application of quantitative methods [46,47,48,49]. For this reason, it could be concluded that this methodology enables an exhaustive and individualized analysis of the information. Currently, the majority of research is carried out with mixed methodology studies, since it allows for the gathering of direct information and or indirect information [50]. The information can be gathered in video format, audio, or on paper relating to actions in which the observer is not the participant [51,52]. Many of these techniques have been recently incorporated into this methodology [53]. Both the direct and indirect gathering of information allows for the inclusion of hypermedia and computing resources, which enable both the recording and the transformation of the information for its subsequent analysis [54,55]. In the context of research, the categorization and codification of the information is fundamental, as these techniques provide the researcher with a large volume of data [56]. These data may or may not be relevant for the object of study; consequently, the researcher has to establish and define in a clear manner a priori the aims of the research. Moreover, within this methodology, different designs can be used, amongst those that stand out are: The explanatory designs (it is a continuity of the quantitative method that includes both the qualitative and quantitative results at the end of the study); the exploratory design (in this type, first the qualitative research is carried out and from the results, the quantitative is implemented); the triangulation design (the data are designed and gathered in parallel, in order to subsequently get to a joint interpretation); the embedded design (the data are also simultaneously gathered although there is a hierarchy among it, and there is a type of data subordinate to another with the aim of enhancing and supporting the former) [46,56,57]. Nonetheless, as has been previously mentioned, the use of these techniques provides a large volume of data, which in order to be able to analyze comfortably, a plausible option is the use of data and text mining techniques.




1.3. Data and Text Mining Techniques


In the last decade, the application of data mining techniques has been included to analyze data [58,59,60,61]. These techniques can be divided into supervised and unsupervised learning techniques [55]. The first techniques seek to discover the relations between the entry attributes (variables and characteristics) and an end attribute (class) or supervisor. Regarding the second techniques, there is no supervisor and only data entry is available; the objectives in this case are to find regularities, irregularities, relations, similarities, and associations at the entry [48]. However, in data analysis, the application of more traditional techniques such as those offered by descriptive statistics, the analysis of correspondence, the analysis of variance, the analysis of regression, etc., should not be forgotten [61].



Specifically, the use of data mining techniques in bibliometric analysis is of great benefit [57]. In order to use this, different phases are required in which the purification and transformation of data stand out [58]. This can be carried out using some of the mixed methods techniques. The use of data mining techniques allows the handling of numerical and alphabetical data, which is a greatly useful aspect in bibliometric analysis. The most used techniques in this field may be supervised learning techniques, such as support vector machine and neural networks, and within unsupervised learning techniques, the analysis of clusters; all of which will facilitate the detection of groupings between scientific papers and to establish research tendencies. Additionally, the application of text mining, amongst which semantic analysis is found [58], will guide the conceptual analysis of the articles. Moreover, the classification of the content of sentences will enable the application of data mining techniques both in supervised and unsupervised learning. These techniques will enable prediction, which is important for the creation of sustainable models of development and the classification of content of articles; an aspect that is highly relevant to analyze the development of the research as related to different variables (included in the content of the articles) and the dates of publication.



In summary, the research has a challenge of being applied and being sustainable within the context of a global society that is constantly changing, both when it comes to aims such as the incorporation of technological innovations that will enable research to progress.



Looking at the studies previously specified, the objectives of this is paper were:




	(1)

	
To establish the results of the research related to the concepts of sustainability, inclusive education, and disability.




	(2)

	
To study the key concepts that are detected in the articles selected with respect to the concepts of sustainability, inclusive education, disability, and their relations.











2. Materials and Methods


2.1. Design


Mixed methods were used. Firstly, descriptive design was applied in which the articles were analyzed from a quantitative point of view, in order to do so, data mining and text mining techniques were used (see Section 2.5.). Secondly, an explanatory design was applied (see Section 2.5.).




2.2. Sample


A literature review was carried out employing the keywords: “Inclusive education” AND “sustainability” AND “disability”, from 1994 to 2020 obtaining an initial number of 133 documents (see Section 2.4.) Scopus and Web of Science databases were used. In Figure 1, learning analytics are shown of the search results, which the Scopus database provided.



In addition, an analysis according to document type was carried out. As can be seen in Figure 2, 66.2% of the documents are scientific articles, followed by Conference Papers (15.0%).



In a similar manner, we analyzed the countries in which these types of studies were being carried out. In Figure 3, it is possible to verify that the countries most involved are The United States, Australia, The United Kingdom, Canada, India, Germany, Spain, Brazil, China, and Hong Kong.



On the other hand, it is important to point out that the universities involved in these studies can be fundamentally classified into two categories: Technological and medical (see Figure 4).




2.3. Instruments


Scientific databases: Web of Science and Scopus.




2.4. Procedure


Firstly, a search of the bibliography on the Scientific databases Web of Science and Scopus was carried out. The search criteria used was “inclusive education”, “sustainability”, and “disability”. As can been verified in Figure 1, dating before 2019, there were very few studies recorded. That is the reason that it was decided to limit the search of articles published to the period between the years 2018 and 2020, as in this period of time, there was a concentration of the highest percentage of publications that included the keywords being studied. According to this criteria, 54 references were obtained.



Two types of studies were subsequently carried out. Firstly, a quantitative analysis was carried out classifying the articles according to the following criteria: The group being referred to, the year of publication, and the aim of the study. The results are shown in Section 3. Subsequently, data and text mining techniques were applied in order to analyze the results obtained from the classification mentioned above. Secondly, a qualitative study was carried out of the articles in order to look at the concepts used in the 54 articles, classifying them according to categories and highlighting the key concepts In order to do so, the Atlas. ti. v8 [62] tool was used, and an analysis of networks was carried out.




2.5. Data Analysis


Regarding the first design, and to counteract the questions being studied, the following were applied: Descriptive statistics techniques (analysis of frequencies, mathematical average, and standard deviation) and data mining techniques those of unsupervised learning, specifically K-means clustering). Similarly, in order to view the results, Orange v.3.24 [63] Software was used. With regards to the second design, qualitative data analysis techniques of the record of frequencies and an analysis of networks were used, for which the handling, processing, and data viewing software Atlas. ti. v8 [62] was used.





3. Results


3.1. Quantitative Analysis of the Articles


3.1.1. Classification of the Articles


The first aim was regarding the analysis of the research on sustainability, inclusive education, and disability. Firstly, it was verified that the studies that included these three traceability references were very few, n = 54. Subsequently, these studies were ordered by year of publication and were also categorized according to the group that they referred to (1 = Disability, 2 = Society, 3 = Higher Education, 4 = Childhood Education, 5 = High School and Higher Education, 6 = Primary School, 7 = All, 8 = High School). On the other hand, the articles were classified according to their content, for which six reference criteria were established (C1 = Sustainability, C2 = Inclusive Society, C3 = Technology, C4 = Innovative Education, C5 = Active Methodologies, and C6 = Society and Economy). The categorization of the studies and of the frequencies found can be seen in Table 1.



As can be seen in Figure 5, the distribution of percentages according to categories is as follows: 100% in the Category C1 = Sustainability, 9.3 % in the Category C2 = Inclusive Society, 9.3% in the Category C3 = Technology, 63% in the Category C4 = Educational Innovation, 50% in the Category C5 = Active Methodologies, and 37% in the Category C6 = Society and Economy (it must be taken into account that the categorization may occur in more than one category).




3.1.2. The Application of Data Mining Techniques


Firstly, K-Means Clustering Technique was applied through the Software SPSS v.24 [64] on the data matrix of the frequencies (Table 1). Three clusters were found, whose distribution according to categorization can be seen in Table 2. Furthermore, the number of the cluster that corresponds with one of the articles studied was maintained (this can see in Table 1).



Subsequently, with the Software Orange, [63] the results were viewed from the application of the K-means Clustering Technique. In Figure 6, the distribution of the clusters into the categorization can be seen. As can be verified, Cluster 1 includes categories C2 (Inclusive Society), C4 (Educational Innovation), and C5 (Active Methodologies). With respect to Cluster 2, categories C5 (Active Methodologies) and C6 (Society and Economy) were found. With respect to Cluster 3, it included C2 (Inclusive Society) and C6 (Society and Economy).



Subsequently, a study on the distribution of the clusters according to the aim of the article and the year of publication was carried out. As can be verified in Figure 7, Clusters 1 and 2 are more related to the aim of the article and year of publication. This result is shown in the heat map that is shown in Figure 8, where the indicators of the greatest differentiation are the aim of the article and the year of publication.




3.1.3. The Application of Text Mining Techniques


An analysis of the information in the articles was also carried out applying the technique of text mining, the analysis of words with the software Atlas.ti v.8 [51]. A total of 24,916 words were recorded. Subsequently, the list of words was cleaned, eliminating characters, linking words, and non-representative signs, and 4780 words were accounted for. Furthermore, a hierarchical analysis was carried out using the following distribution: Sustainability n = 4780, Education n = 3700, Learning n = 2504, Students n = 2071, and Research = 1708.





3.2. Qualitative Analysis


The articles were uploaded onto the software Atlas.ti v.8 [50], where 48 out of the 54 articles selected could be included. Due to formatting reasons, six of the articles were unable to be included. Subsequently, the categorization of each of the articles was carried out using the categories of Learning methodology, Educational policy, and Sustainability society as reference. Moreover, each of these included more specific subcategories (see Table 3).



Subsequently, an analysis of networks within learning methodology was carried out (see Figure 9), Educational policy (see Figure 10) and Sustainability society (see Figure 11), where the linkages of “is a property of”; “is a part of”; “is associated with”, and “is associated with” were applied.



After this, an analysis of co-occurrences between the categories included in the classification of Learning Methodology, Educational Policy, and Sustainability Society. As can been seen in Table 4, the highest relations according to Krippendorff’s Alpha Coefficient are: The relation between Educational transformation and the use of Active methods (K = 0.22), Educational Transformation and Educational Methodology (K = 0.22), Educational Transformation and Technology and Sustainability and Active Methods (K = 0.11), and Educational Transformation and Technology and Sustainability and Teaching-Learnings Approach Innovative Education (K = 0.13).



After this, an analysis of co-occurrences between the categories included in the classification of Learning Methodology and those included in the classification of Sustainability Society was conducted. As can be seen in Table 5, the greatest relation according to Krippendorff’s Alpha Coefficient are between Sustainability and Education and Teaching-Learning Approach Innovative Education (K = 0.19).



Finally, the table of the co-occurrences between the categories included in the classification of Learning Methodology, and those included in the classification Educational Policy and Sustainability Society, is presented. As can be seen in Table 6, the greatest relation according to Krippendorff’s Alpha Coefficient are between Sustainability and Education and Technology and Sustainability (K = 0.11) and between Sustainability and Society and Inclusive Education (K = 0.12).





4. Discussion


On the one hand, the objectives were to establish the results of the research related to the concepts of sustainability, inclusive education, and disability. The systematic scientific literature review revealed that the concepts of sustainability are looked at from different perspectives. Initially, the research studies focused more on the social and economic aspects and on the connection with the environment [5,29]. However, in the past few years, these studies are looking at how to achieve a more inclusive society [33,45] and the necessary changes in the educational system to achieve this. There also exists another area of research, which focuses on studying how to achieve a more inclusive society by means of innovative education, where different types of active methodologies are used. Finally, another set of studies are focused on the influence of the inclusive society and on the necessary setting for social and economic change. What is clear is that sustainability is related to education, learning, students, and research. These are the key techniques that the studies currently address. In the same way, it has been verified that studies on sustainability opt to use active methodologies in the context of teamwork [15]. Furthermore, within these methodologies, project-based learning [15], the use of technological resources in flipped learning experiments [20], monitoring experiments [21], and those of gaming [23] stand out. The research references the need to place special attention on teacher training [24,31,32], on the development on Curricula that spans across the different stages of education [25], and in life-long learning [21,37,38]. Likewise, it makes a case for interdisciplinarity [34,43] going beyond the traditional cases of Engineering and Environmental qualifications [26]. Moreover, educational policy is another relevant conceptual element that pursues social transformation [33], inclusive education [26], business education [8], and the development of educational programs that include the concept of sustainability throughout the entire education system, [19,24,25] and that also includes technological advances. Finally, at a greater degree of abstraction, the inclusion of all of the above will manage to achieve the greatly desired more sustainable society. Another relevant aspect is research methodology; several of the studies analyzed include mixed method techniques [46,47] as a facilitator of the bibliometric analysis carried out, both the quantitative and the qualitative, since it enables a triangulated vision [47] of the content of the articles [43], which permits the specification of the explanatory models of intervention [44]. In a similar manner, the use of data and text mining techniques has facilitated the analysis of the information gathered in the articles and has simplified the process of comprehension and of the interrelation between the different documents [57,58,59,60].



Another important aspect is the lack of studies referring to sustainable education related to catering for people with disabilities, as only one study has been found [26]. This is why it is necessary to increase these types of studies since they are included in inclusive education on several occasions [45]. However, disability has specific connotations that need to be looked at in a desegregated way [8,26].



The second objective of this research was to study the key concepts that are detected in the articles selected with respect to the concepts of sustainability, inclusive education, disability, and their relations. It was discovered that highest relations according to Krippendorff’s Alpha Coefficient were found for the keywords Educational transformation and use of Active methods, Educational Transformation and Educational Methodology, Educational Transformation and Technology and Sustainability with the application of Active Methods, and finally Educational Transformation and Technology and Sustainability and Teaching-Learnings Approach and Innovative Education.



Limitations and Future Lines of Research


At its initial stage, the concept of sustainability focused on revealing human beings’ actions against the environment that were having negative impacts on the planet and on the lives of people. However, in the last few years, research has been targeted towards showing that establishing a sustainable society and social transformation can only be achieved based on educational reform and this can only be achieved by using innovative Teaching-Learning methods based on technological resources. In order meet these challenges, on the part of government leaders, there needs to be an active global involvement centered on legislative reform and the investing of resources. A culture of sustainability needs to be inculcated from childhood and should continue throughout a person’s entire life. This will facilitate the application of the concepts of sustainability in different areas, services, and businesses [9,11,12] and will enable a more sustainable society committed to respecting the environment to be achieved [40,41]. Future research will be targeted towards establishing the impact of the experiments in education orientated towards real, sustainable social inclusion in different groups.





5. Conclusions


Educating people on sustainable attitudes and skills is to invest in a better future for the human race. This study has helped establish the type of studies carried out in the area of sustainability from an inclusive education approach. Specifically, it has been found that there are few studies focused on studying educational approaches to promoting sustainable education among disabled people. For this reason, experiments such as those carried out in the European project SUSKIDS [35] will enable it to be established how sustainability training in these groups promotes the adoption of sustainable conduct both in the users as well as in their families.
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Figure 1. Results from the search on the Scopus database, 21 March 2020. Employing the keywords “inclusive education”, “sustainability”, and “disability”. 
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Figure 2. The distribution as a percentage of the document type, taken from the Scopus database, 21 March 2020. 
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Figure 3. The distribution of the documents by region, taken from Scopus database, 21 March 2020. 
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Figure 4. The distribution of the documents by affiliation to research center, taken from the Scopus database, 21 March 2020. 
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Figure 5. The analysis of the frequencies of the distribution of the classification of documents. Note. C1 = Sustainability, C2 = Inclusive Society, C3 = Technology, C4 = Educational Innovation, C5 = Active Methodologies, and C6 = Society and Economy. 
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Figure 6. The distribution of clusters into categories established in the articles. 
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Figure 7. The distribution of clusters into categories established in the articles as regards the article, the aim of the study, and the year of publication. 
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Figure 8. Heat map related to the variables studied. 
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Figure 9. Analysis of networks con Atlas.ti. v.8 in the classification learning methodology. 
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Figure 10. Analysis of networks with Atlas.ti. v.8 in the classification Educational policy. 
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Figure 11. Analysis of networks with Atlas.ti. v.8 in the classification Sustainability and Society. 
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Table 1. Classification of documents.
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	Article
	Collective
	Year
	Object
	Cluster
	C1
	C2
	C3
	C4
	C5
	C6





	1
	1
	2020
	1
	1
	1
	1
	1
	0
	0
	0



	2
	2
	2020
	2
	3
	1
	1
	0
	0
	0
	1



	3
	3
	2020
	3
	3
	1
	0
	1
	0
	0
	1



	4
	4
	2020
	4
	1
	1
	0
	0
	0
	0
	0



	5
	3
	2020
	3
	1
	1
	0
	0
	1
	1
	0



	6
	5
	2020
	5
	1
	1
	0
	0
	0
	0
	0



	7
	5
	2019
	5
	1
	1
	0
	1
	0
	0
	0



	8
	5
	2019
	5
	1
	1
	0
	0
	1
	1
	0



	9
	5
	2019
	5
	1
	1
	1
	0
	1
	1
	0



	10
	5
	2019
	5
	2
	1
	0
	0
	1
	1
	1



	11
	2
	2019
	2
	3
	1
	0
	0
	0
	0
	1



	12
	6
	2019
	6
	1
	1
	0
	0
	0
	0
	0



	13
	7
	2019
	7
	1
	1
	0
	0
	0
	0
	0



	14
	8
	2019
	8
	1
	1
	0
	0
	1
	1
	0



	15
	3
	2019
	3
	1
	1
	0
	0
	1
	1
	0



	16
	3
	2019
	3
	1
	1
	0
	0
	1
	1
	0



	17
	5
	2019
	5
	1
	1
	0
	0
	1
	1
	0



	18
	3
	2019
	3
	1
	1
	0
	0
	1
	1
	0



	19
	3
	2019
	3
	1
	1
	0
	0
	1
	1
	0



	20
	3
	2019
	3
	1
	1
	0
	0
	0
	1
	0



	21
	3
	2019
	3
	3
	1
	1
	0
	0
	0
	1



	22
	2
	2019
	2
	3
	1
	0
	0
	0
	0
	1



	23
	3
	2019
	3
	3
	1
	0
	0
	0
	0
	1



	24
	3
	2019
	3
	3
	1
	0
	0
	0
	0
	1



	25
	3
	2019
	3
	1
	1
	0
	0
	1
	1
	0



	26
	3
	2019
	3
	3
	1
	0
	0
	0
	0
	1



	27
	2
	2019
	2
	3
	1
	0
	0
	0
	0
	1



	28
	3
	2019
	3
	1
	1
	0
	0
	1
	1
	0



	29
	3
	2019
	3
	1
	1
	0
	0
	1
	1
	0



	30
	3
	2019
	3
	1
	1
	0
	0
	0
	0
	0



	31
	3
	2019
	3
	1
	1
	0
	0
	1
	1
	0



	32
	3
	2019
	3
	1
	1
	0
	0
	1
	0
	0



	33
	3
	2019
	3
	1
	1
	0
	0
	1
	0
	0



	34
	2
	2019
	2
	1
	1
	0
	0
	1
	0
	0



	35
	3
	2019
	3
	1
	1
	0
	0
	1
	1
	0



	36
	2
	2019
	2
	3
	1
	0
	0
	0
	0
	1



	37
	3
	2019
	3
	1
	1
	0
	0
	1
	1
	0



	38
	3
	2019
	3
	1
	1
	0
	0
	1
	1
	0



	39
	3
	2019
	3
	1
	1
	0
	1
	1
	1
	0



	40
	3
	2019
	3
	1
	1
	0
	1
	1
	1
	0



	41
	2
	2019
	2
	3
	1
	0
	0
	0
	0
	1



	42
	2
	2019
	2
	3
	1
	0
	0
	0
	0
	1



	43
	2
	2019
	2
	2
	1
	1
	0
	1
	1
	1



	44
	3
	2019
	3
	2
	1
	0
	0
	1
	1
	1



	45
	3
	2019
	3
	1
	1
	0
	0
	1
	0
	0



	46
	4
	2019
	4
	1
	1
	0
	0
	1
	0
	0



	47
	8
	2019
	8
	1
	1
	0
	0
	1
	0
	0



	48
	3
	2019
	3
	2
	1
	0
	0
	1
	1
	1



	49
	7
	2019
	7
	2
	1
	0
	0
	1
	1
	1



	50
	7
	2019
	7
	2
	1
	0
	0
	1
	1
	1



	51
	3
	2018
	3
	2
	1
	0
	0
	1
	1
	1



	52
	3
	2018
	3
	2
	1
	0
	0
	1
	1
	1



	53
	2
	2018
	2
	1
	1
	0
	0
	1
	0
	0



	54
	6
	2018
	6
	1
	1
	0
	0
	1
	0
	0







Note: Collective: 1 = Disability, 2 = Society, 3 = Higher Education, 4 = Childhood Education, 5 = High School and Higher Education, 6 = Primary School, 7 = All, 8 = High School; Classification: C1 = Sustainability, C2 = Inclusive Society, C3 = Technology, C4 = Innovative Education, C5 = Active Methodologies and C6 = Society and Economy, 1 = category membership, 0 = non-category membership.













[image: Table] 





Table 2. Centers of final clusters.
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Classification Criteria

	
Clusters




	
Cluster 1

n = 34

	
Cluster 2

n = 8

	
Cluster 3

n = 12






	
C1

	
1

	
1

	
1




	
C2

	
0

	
0

	
0




	
C3

	
0

	
0

	
0




	
C4

	
3

	
4

	
0




	
C5

	
3

	
5

	
0




	
C6

	
0

	
6

	
6








Note. C1 = Sustainability, C2 = Inclusive Society, C3 = Technology, C4 = Educational Innovation, C5 = Active Methodologies and C6 = Society and Economy, n = Number of Articles.
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Table 3. Classification of categories and classification of key concepts.
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	Classification of Categories
	Classification





	Learning Methodology
	Active methods



	
	Educational methodology



	
	Flipped Classroom



	
	Instruction Model



	
	Learning Model Instruction



	
	Metacognitive skills training



	
	Problem solving



	
	Project Based learning



	
	Significative learning



	
	Teaching-learning approach. Innovative education



	Educational Policy
	Educational transformation



	
	Entrepreneurship education



	
	Inclusive education



	
	Interdisciplinary programs



	
	Technology and sustainability



	Sustainability Society
	Previous social knowledge



	
	Sustainability and education



	
	Sustainability and society
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Table 4. The distribution of frequencies and Krippendorff’s alpha coefficient in the co-occurrences in the classification Learning methodology and Educational policy.
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Learning Methodology

	
Educational Policy




	
1

n = 37

	
2

n = 8

	
3

n = 22

	
4

n = 9

	
5

n = 8




	
F

	
C

	
F

	
C

	
F

	
F

	
F

	
C

	
F

	
C






	
Active Methods (n = 23)

	
11

	
0.22

	
0

	
0.00

	
2

	
0.05

	
1

	
0.03

	
3

	
0.11




	
Educational Methodology (n = 20)

	
12

	
0.27

	
0

	
0.00

	
0

	
0.00

	
2

	
0.07

	
1

	
0.04




	
Flipped Classroom (n = 5)

	
2

	
0.05

	
0

	
0.00

	
2

	
0.08

	
1

	
0.08

	
1

	
0.08




	
Instruction Model (n = 4)

	
1

	
0.03

	
0

	
0.00

	
1

	
0.04

	
1

	
0.08

	
0

	
0.00




	
Learning Model Instruction (n = 6)

	
3

	
0.08

	
0

	
0.00

	
1

	
0.04

	
1

	
0.07

	
1

	
0.08




	
Metacognitive Skills Training (n = 10)

	
3

	
0.07

	
0

	
0.00

	
1

	
0.03

	
0

	
0.00

	
1

	
0.06




	
Problem Solving (n = 8)

	
2

	
0.05

	
0

	
0.00

	
0

	
0.00

	
0

	
0.00

	
1

	
0.07




	
Project Based Learning and Sustainability (n = 9)

	
2

	
0.05

	
0

	
0.00

	
0

	
0.00

	
0

	
0.00

	
0

	
0.00




	
Significative Learning (n = 1)

	
0

	
0.00

	
0

	
0.00

	
0

	
0.00

	
0

	
0.00

	
0

	
0.00




	
Teaching-learnings Approach. Innovative Education (n = 24)

	
1

	
0.02

	
0

	
0.00

	
2

	
0.05

	
2

	
0.08

	
3

	
0.13








Note. 1 = Educational Transformation; 2 = Entrepreneurship Education; 3 = Inclusive Education; 4 = Interdisciplinary programs; 5 = Technology and Sustainability; F = Frequency; K = Krippendorff’s Alpha Coefficient K = 1 (perfect reliability); K = 0 (lack of reliability); K < 0 agreements exceed what could be expected by chance. The frequencies most often found are shown in red.
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Table 5. The distribution of frequencies and Krippendorff’s alpha coefficient in the co-occurrences in the Learning methodology and Sustainability Society classification.
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Learning Methodology

	
Sustainability Society




	
1

n = 1

	
2

n = 44

	
3

n = 35




	
F

	
K

	
F

	
K

	
F

	
K






	
Active methods (n = 23)

	
0

	
0.00

	
5

	
0.08

	
2

	
0.04




	
Educational Methodology (n = 20)

	
0

	
0.00

	
2

	
0.03

	
1

	
0.02




	
Flipped Classroom (n = 5)

	
0

	
0.00

	
2

	
0.04

	
1

	
0.03




	
Instruction Model (n = 4)

	
0

	
0.00

	
1

	
0.02

	
1

	
0.03




	
Learning Model Instruction (n = 6)

	
0

	
0.00

	
2

	
0.04

	
1

	
0.03




	
Metacognitive Skills Training (n = 10)

	
0

	
0.00

	
1

	
0.02

	
0

	
0.00




	
Problem Solving (n = 8)

	
0

	
0.00

	
2

	
0.04

	
0

	
0.00




	
Project Based Learning and Sustainability (n = 9)

	
0

	
0.00

	
0

	
0.00

	
0

	
0.00




	
Study Programmes (n = 19)

	
0

	
0.00

	
4

	
0.07

	
1

	
0.02




	
Teaching-Learnings Approach. Innovative Education (n = 24)

	
0

	
0.00

	
11

	
0.19

	
4

	
0.07








Note. 1 = Previous social knowledge; 2 = Sustainability and Education; 3 = Sustainability and Society; 4 = Interdisciplinary programs; 3 = Technology and Sustainability; F = Frequency; K = Krippendorff’s Alpha Coefficient K = 1 (perfect reliability); K = 0 (lack of reliability); K < 0 agreements exceed what could be expected by chance. The frequencies most often found are shown in red.
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Table 6. The distribution of frequencies and Krippendorff’s Alpha coefficient in the co-occurrences table in the classification of Educational policy and Sustainability Society.
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1

n = 1

	
2

n = 44

	
3

n = 35




	
F

	
K

	
F

	
K

	
F

	
K






	
Educational Transformation (n = 37)

	
0

	
0.00

	
7

	
0.09

	
6

	
0.09




	
Entrepreneurship Education (n = 8)

	
0

	
0.00

	
2

	
0.04

	
4

	
0.10




	
Inclusive Education (n = 22)

	
0

	
0.00

	
6

	
0.10

	
6

	
0.12




	
Interdisciplinary Programs (n = 9)

	
0

	
0.00

	
1

	
0.02

	
1

	
0.02




	
Technology and Sustainability (n = 8)

	
0

	
0.00

	
5

	
0.11

	
1

	
0.02








Note. 1 = Previous Social Knowledge; 2 = Sustainability and Education; 3 = Sustainability and society; F = Frequency; K = Krippendorff’s Alpha Coefficient K = 1 (perfect reliability); K = 0 (lack of reliability); K < 0 agreements exceed what could be expected by chance. The frequencies most often found are shown in red.
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