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Abstract

:

Information and communication technologies (ICTs) have led to the emergence of a variety of active and innovative teaching methods. This is the case in role-playing, which consists of simulating a real-life situation, in this case the school context, in which the student takes on a certain role and interacts with other students in a fictitious situation. Framed in this way, the present study aims to show if the application of the role-playing method promotes the improvement of attitude variables and practical skills. To this end, we advocated the use of a quasi-experimental methodology, with a control and experimental group and the application of a post-test. The sample is composed of 138 students from the Master of Teachers of Compulsory Secondary Education in Ceuta (Spain). The results showed that the students positively valued the application of the method, obtaining better scores in the set of variables studied, especially in motivation, creativity and collaboration. Therefore, it continues to be observed that the application of innovative methodologies through technology promotes the increase of multiple skills in the student body. This study aimed to prove that the use of active methods provides an increase in students’ skills, and that, therefore, we must bet on the use of sustainable pedagogies in order to promote a real innovation in the classrooms.
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1. Introduction


Information and Communication Technologies (ICT) are becoming increasingly integrated into our society and their influence on people’s lives is becoming more and more apparent. Their impact has reached the education system, where, through their inclusion, a transition has been made to a new way of understanding teaching and in the ways in which it is taught [1,2]. In this sense, the European Common Space (EHEA) views ICTs not as a personal preference, but as a need that must be addressed by the teaching community [3].



Nowadays, we find ourselves in an educational panorama, made up of students who have been immersed in a technological context and who have interacted with devices of this nature since their birth. For this reason, their motivation to work in the classroom has changed over the years, and they find it very attractive to be in contact with multiple technological devices [4,5,6].



Today, the use of ICT in education is a handicap for teachers themselves, who do not fully ensure the success of educational practices with technological resources [7]. The issue is not limited to basic infrastructure equipment, but also to aspects related to its adoption in the classroom, the ability to clarify the educational opportunities it offers and to know the pedagogical paths that lead to its implementation [8]. For this reason, teachers must assume new methodological paradigms in which ICTs are included, promoting positive attitudes in students [9,10,11,12].



Along these lines, various experts have focused their studies on promoting learning theories centered on the student, and not on the teacher. Thus, the so-called active learning emerged, a concept understood as the one in which the student assumes a leading role in which he or she constructs their own learning, replacing the figure of the teacher as a guide and mediator of this process [13,14]. It is a way of understanding the teaching-learning process that fits the characteristics of the current educational system, through the creation of ecosystems of autonomous and guided discovery, and therefore, of motivation [15,16,17].



Under this perspective, it is fundamental that from educational centers, the idea of promoting a methodological change through the proposal of methods and active dynamics, which promote the leading role of the student in the classroom, is encouraged. This idea is especially important in the training of future teachers, in which the promotion of active methods, an innovative practice, and the continuous presence of educational technology should be the axis on which their training should turn. In this way, the future generation of teachers will be able to carry out their work effectively and transmit up-to-date knowledge to their future students [18,19,20].



Among the many benefits of monitoring this type of learning is the development of skills, problem solving and the promotion of positive attitudes such as responsibility, self-regulation or self-efficacy. Similarly, this view of teaching is compatible with the process of including ICT in the education system, and there are currently many methodologies that regularly integrate technological resources, such as b-learning, f-learning or m-learning, among others [21]. Likewise, if we go deeper into this methodological panorama, multiple teaching models are elucidated, that are presented as real alternatives to working within the educational stages.



Among them, there is role-playing. The concept and development of the term role-play, although it has been gaining ground in recent times due to its contributions to different fields of study [22,23,24], was defined several decades ago by Crookall and Saunders [25], who defined it as a social and human activity in which users assume or adopt a role or function, in most cases within a previously established contextual and social framework.



Role play, therefore, is an educational method in which participants assume a certain role and act out and improvise that role. The guidelines of this game are usually established with realistic criteria, that bring the participants as close as possible to reality. Research on the benefits and consequences of implementing this practice dates back to the 1970s; however, in recent years, with the rise of active methodologies and the active role of students in their learning, role-play has been promoted as a very effective tool to implement in any discipline, with special emphasis on its application in education by various authors [26].



This dynamic allows the learner to experience different learning styles in a familiar, supportive environment, where he or she feels safe [27]. The main reason why this method has been chosen in various settings, especially in education, is that it allows teachers and researchers to deal with two aspects at the same time: on the one hand, to generate interactive behavior that approaches unprovoked interaction and, at the same time, to have control over this interaction [28].



One of the limitations of this methodology is the bias that exists when it is implemented, because the participants, in this case the students; know each other beforehand, which causes the interaction to be conditioned [29]. In contrast, one of the advantages of implementing this methodology is the flexibility to adapt it to any level of education, facilitating the rapid understanding of the materials used in the teaching-learning process, and increasing the sense of responsibility and independence of those who participate in the dynamic [30].



This type of methodology offers the possibility of combining different resources. Thus, one tool that can be combined with roleplaying for educational purposes is video. Video is a virtual tool and a great example of multimedia learning, since it involves the incorporation of different elements that in traditional learning would be separate [31]. Videos combine images, sounds and words that can be presented in different ways and at different lengths to facilitate learning [32]. Many studies in recent years have shown the benefits of using video in the classroom [33,34], as the multimedia factor turns any new element in the learning process into long-term memory learning [35].



This educational element and tool for learning has clear benefits when used in the teaching-learning processes. It is a portable and wireless resource that can be used in many places, not strictly within the classroom, which gives the user an unlimited number of views. Similarly, it is a reusable resource that does not require maintenance, in contrast to other tools and materials [36].



In order for videos to ensure that learning through them is real, they must have a number of features. Thus, teachers must monitor the quality of the videos in terms of format and background [37,38], and the content must be up to date. The use of video has been shown to increase student satisfaction with learning [37,39], as well as memory and attention levels. Watching videos in the classroom implies a certain degree of active and experimental learning [40,41], as students analyze, evaluate and interpret the content, what they want to convey and, from there, respond or perform different activities [42].



The present study tries to be a pedagogical example for the different researchers or teachers who want to develop an active teaching method, based on the use of role playing associated with educational video in higher education.




2. Justification and Investigation Objectives


Information and communication technologies are now having an increasingly strong impact on teaching and learning processes, promoting techno-pedagogical practices and thus new training perspectives [43].



This fact is represented in the present research, where the development of the role-playing teaching method has been applied, associated to the use of video as a proper educational resource, trying to contract the effects with respect to the traditional method, in the teaching and learning process of the contents of the organization and management of educational centers, which are closely related to purely legislative knowledge.



Thus, this study proposes ensuring the continuity of other studies which are already developed, and where the use of role-playing and educational video is applied [44,45,46,47,48]. In addition, in order to verify its effectiveness, it has been contrasted with the traditional expository teaching method, in which the teacher is a mere reproducer of theoretical contents, and in which students develop the activities or actions proposed during the educational act [49]. In other words, the teaching and learning process is developed, session after session, with the mere theoretical explanation of the contents, and the correction of the exercises on the blackboard, or the correction of students’ notebooks. Throughout the process, the students must remain silent, intervening only when the teacher asks them to do so. In this type of learning, the emphasis is on rote learning.



The study was carried out in the Master’s Degree in Compulsory Secondary Education, Baccalaureate, Vocational Training and Language Teaching, specifically in the subject of "organization and management of educational centers", for two reasons: the first is that the subject presents purely legislative contents, and therefore highly theoretical, which are extremely difficult for those who are not familiar with the educational environment; and the second reason is that teachers, in addition to mastering the regulations themselves, must have pedagogical tools that enable them to deal with the various situations they will encounter in the classroom, because this teaching method will enable them to add new pedagogical tools to their range of educational knowledge.



Therefore, the main objective of the research is to know the effectiveness of the role playing didactic method, associated to the use of the educational video, in relation to the expository-traditional formative process in the teaching of the own elements of the organization and management of educational centers in postgraduate students. From this main objective, the following specific objectives are obtained: a) to determine the attitudinal level (interest, motivation, interaction, autonomy, collaboration, attention, self-regulation and creativity) of the students; b) to establish the aptitude level (problem solving, deepening of contents, class time, qualifications, team work, educational innovation and diversity) of the students.



The objectives of the research are mainly aimed at identifying attitudinal and aptitudinal aspects. With the attitudinal aspects, it is advisable to know the interest of students towards the subject, both in the traditional method and in the teaching method, through the use of role playing and educational video. With the aptitudinal aspects, it is advisable to know the level of learning acquired by the students with both teaching methods.




3. Methodology


3.1. Research Design


The present research is framed within the quantitative paradigm, through which a quasi-experimental design is applied with an experimental group (Ge), already used in previous investigations [43,50], which confers a descriptive and correlational character to the study [51]. The students are separated into two different groups. On the one hand, the experimental group, which has developed a methodology considered innovative at a pedagogical level, because it combines two elements, role playing and video as an educational resource; on the other hand, the control group (Gc) develops a traditional teaching method. Sampling for convenience has been the technique used for the selection of the members of both groups, since it was not feasible that these groups, previously formed from the beginning of the academic year, were modified. After the intervention, the data was collected.




3.2. Participants


The sample size was 138 students, who were chosen through convenience sampling because they had easy access to individuals. The scientific literature, in this regard, states that sample size is not a determining factor in the correct development of educational research or studies [52,53].



The members of the sample are students of the Master’s Degree in Compulsory Secondary Education, Baccalaureate, Vocational Training and Language Teaching at a public university in southern Spain. The research was carried out during the second quarter of the 2018/2019 academic year, more specifically in February and March. More specifically, the sample is composed of 56 boys and 82 girls. The ages of the participants range from 22 to 57 years old (M = 34; SD = 6147), with 47.1% belonging to the humanities and 52.9% to the sciences. In addition, 27.54% of students profess the Muslim religion, 57.25% the Christian religion and the rest profess another religion, or do not profess at all. In addition, 24.64% had received active pedagogical actions, while the rest had received an expository teaching method (Table 1).




3.3. Instruments


Data collection was carried out through a questionnaire, based on the ad hoc questionnaire that has been based on previous studies [54,55,56,57], consisting of 34 items, which are grouped into three dimensions; attitudes, skills and socio-educational. The scale of the questionnaire is a 4-point Likert scale, being 1: None, 2: Few, 3: Enough and 4: Completely.



The validation and reliability of the instrument has been a process formed by several stages. First, the Delphi method was applied, which measures qualitative validity, by 6 experts who gave positive ratings (M = 4.73; SD = 0.24; min = 1; max = 6). Two statisticians were then applied, Kappa statistician by Fleiss and W by Kendall, both of which provided acceptable indicators (K = 0.81; W = 0.83). Another validation of the quantitative aspect was made through an exploratory factorial analysis with varimax rotation; its results were satisfactory (Bartlett = 2598.37; p < 0.001; Kaiser-Meyer-Olkin = 0.86). To complete this process, Cronbach’s alpha (0.89), McDonald’s index (0.88), with compound reliability (0.82) and mean variance extracted (0.83), were used as appropriate according to the metrics offered. After this presentation, the reliability and validity of the instrument can be corroborated.




3.4. Variables


The study is composed of two types of variables: dependent and independent [51], which will be encoded to facilitate their understanding in the subsequent analysis of results. The independent variable is manipulated to determine its effect on the dependent variable, in this case the role-playing teaching method associated with the use of educational video (ROVI).



On the other hand, the independent variables are distinguished in two dimensions: Dimension I. Attitudes, composed with the variables interest (INT), motivation (MOT), interaction (INR), autonomy (AUT), collaboration (COL), attention (ATE), self-regulation (SER) and creativity (CRE), which have the purpose of investigating the students’ attitudes about the teaching and learning process; Dimension II. Skills, composed of the variables problem solving (SOL), content deepening (COD), class time (CLT), grades (RAT), team work (TEW), educational innovation (EIN) and diversity (DIV), which are in charge of determining the knowledge of the subjects about the contents received in the course (Table 2).




3.5. Methodological Procedure


The methodological development in this research has been composed of several steps (Figure 1). First, the sample selection was made. The development of this selection began with a presentation to an educational center of the didactic proposal and the purposes of the research. This center accepted to participate, as long as they were shown information of the results obtained and an exhaustive description of the pedagogical action.



The next step consisted in the elaboration of two pedagogical proposals, through which the proposed didactic unit could be carried out. One of these proposals was the expository method, that is, a traditional teaching method where the teacher acts as an information facilitator, and the students do not actively participate in this presentation of contents, but rather carry out a series of activities after the exposition of the subject, in most cases in the notebook or word processor. The other pedagogical proposal was the role playing linked to the video as an educational element. In view of these facts, two groups were formed; on the one hand, the control group that experienced the traditional methodology, and, on the other hand, the experimental group that carried out the method through cooperative work groups.



At the end of the unit, data collection was started by means of a previously validated questionnaire. These data were the object of a statistical analysis for the subsequent extraction of results and the enunciation of conclusions that responded to the objectives set.




3.6. Pedagogical Procedure


The experience was developed during the months of February and March 2019 in the subject "Organization and management of educational centers" taught in the Master of Obligatory Secondary Education, Vocational Training and Language Teaching of a Public University in Southern Spain.



All students participated voluntarily in the study. From the very beginning, they were informed of the purpose of the study and the purpose of the subject. All students were asked for permission to participate in the study. Permissions were also requested from the directors of the centers.



The teaching method was developed in 24 sessions. Each session lasted one hour. The subject had the sessions grouped in pairs. It was developed in 12 days.



The contents that make up the subject of "organization and management of educational centers" are purely theoretical. That is to say, the aspects to be dealt with in this subject are directly related to the regulations. For example, aspects directly related to the pedagogical actions that allow organizing and managing educational centers are studied.



Before starting the teaching period, the teacher created a course on a virtual teaching platform. In this platform, the work to be developed by the student was presented, divided into sessions. The sessions were structured into theoretical part and practical part. In the theoretical part, all the theory that the students had to know to face the subject was presented. In the practical part, they were distributed into activities, of a practical nature, to enhance the theoretical content worked on.



In the first session, the students were told how the material was going to be developed. In this case, we explained that they had, on the one hand, the virtual platform Moodle, with all the sessions available. These sessions could be accessed whenever they wanted. On the other hand, they were told that in the face-to-face period, they should prepare an educational video. This educational video consisted of the development of a role play. In other words, they had to simulate the development of an educational center, from the beginning of the course to the end of the course. This simulation should focus on the organizational aspect of the educational center. At first, the students did not agree very much. The main reason given was because they had never developed such a subject. In this case, they were in a situation totally unknown to them.



In the following days, the sessions were divided into two parts. A first part, which lasted between 30 and 60 minutes, was intended to make practical explanations of the theory and to resolve any doubts they might have. The rest of the time was spent in order to develop the educational video. For this, the different role playing situations that were going to be developed to create the educational video were established.



To develop the role playing teaching method through the educational video, the opinion of the students was taken into account. This was what marked the actions to develop. The teacher, in this case, supervised the entire procedure, checking that the provisions of the theory were applied.



To carry out the pedagogical action, the students had to prepare the script at first. A brainstorm was developed for this. Among the actions that had to be discussed were; presentation of the teacher on the first day of class, organization of pedagogical resources, identification of the documents of the educational center, preparation of schedules, meetings of the collegiate bodies and of the coordinating bodies teacher, the management of the coexistence of the educational center, the development of the leadership of the management teams, the actions to attend to the diverse, among other aspects.



Next, the different actors that were necessary to develop the educational video and the actions indicated above were indicated. In this case, the actors were mainly; parents, students, members of the management team, counselors, and coordinators of educational plans, among others.



Once the actions to be developed and the actors were established, the recording of the educational video was carried out. In all the recordings, all the students had to be present, since during the development of the recordings, the teacher of the subject made corrections and modifications of the actions carried out. The intention was to correct and generate learning in that very moment. In addition, in these recordings, the students themselves carried out proposals, which improved what was developed at first. This made the student play an active role in the teaching and learning process.



After the recordings were completed, the students began to generate the final video of the subject. The average duration time was about 59 minutes. The generated video was presented to five teachers from compulsory secondary education centers, so that they could assess, through a rubric, the generated resource. In addition, on the last day of class, their visualization took place in class. This session served to assess the actions carried out, in addition to serving to reinforce all the content worked on.




3.7. Data Analysis


For the data analysis, SPSS statistical software version 25.0 was used. Firstly, descriptive statistics were carried out, through the calculation of measures such as the arithmetic mean (M), standard deviation (SD), as well as statistics of asymmetry (Ame) and kurtosis (Kme). Subsequently, the comparison of means was developed by means of the Student’s t inferential test, establishing differences between the means of the experimental group and the control group. In both cases, values below p < 0.05 were considered significant differences. Likewise, the t statistics (tn1+n2-2), Cohen’s d and biserial correlation (rxy) were applied to determine the effect size between the experimental and control groups, as well as the degree of linkage between the variables.





4. Results


The first results shown in this section are the data from the descriptive analysis. As shown in Table 3, the control group mean is below 2 for most of the variables analyzed, except for collaboration, problem solving and the students’ own grades, which are below 2.5, and these results can be considered as medium-low. On the other hand, the experimental group is above 3 in all the variables analyzed, except in SER and DIV, determining in this case the values of the experimental group as medium-high. More specifically, the variables best valued by the students in the experimental group were EIN, COL and CRE. This shows that the teaching method applied with this group encourages educational innovation, collaboration and creativity. On the other hand, for the students in the control group, the variable with the highest assessment was score. Bearing in mind the values of asymmetry and kurtosis, these are located in a range between −1.96 and +1.96, so the distribution of the sample can be considered normal [58]. The standard deviation determines that the answers given by the students are similar, except in problem solving and content deepening, both of them from the experimental group, where they are more dispersed. Kurtosis is both platykurtic and leptokurtic in the set of variables, with an even number between them. In addition, a mesokurtic kurtosis is observed, to a lesser extent, in motivation and class time, both of the experimental group, and in content deepening and diversity, of the control group.



The data obtained by the means of the control group and the experimental group are substantially different, being a greater value in the group where the pedagogical experience was developed by means of role playing and the use of the educational video in all the variables analyzed, with respect to the group where an expository pedagogical experience was presented (Figure 2). The greatest distance between variables is found in educational innovation, while the least is found in the students’ grades. Furthermore, the variables MOT, INR, COL, CRE, CLT, TRE and INE in the experimental group are above the totalized mean. On the other hand, the variables INT, AUT, ATE, AUR, RES, PRC, RAT and DIV are below. On the other hand, for the control group the variables COL, RES and RAT are located above the totalized mean.



With the intention of knowing the value of independence of the values shown by the traditional teaching method, with respect to the training method developed by means of role-playing and educational video, the statistical test of Student’s t was applied for independent samples, where it was determined that there are very significant differences in all the variables of studies. This shows a medium strength of relationship, except in class time, and teamwork and educational innovation, where the association is high. The values given by Cohen’s d show us that the size of the effect is small. Among the results obtained, it is worth highlighting the relationship strength of the variables EIN, CLT and TEW, whose relationship is very strong. This shows us that educational innovation, the feeling of time spent in class, and teamwork are enhanced when the role-playing teaching method associated with educational video is applied. Furthermore, it is clearly contrasted with respect to the exhibition method. (Table 4).




5. Discussion


The present research has shown that there is a substantial difference between the traditional teaching method with respect to the teaching method where the role-playing was applied and the use of the educational video, being the values shown to be superior in the experimental group in relation to the control group. In this case, it can be stated that the application of the role-playing method, with the use of the educational video, with students of the Master’s Degree in Compulsory Secondary Education, Baccalaureate, Vocational Training and Language Teaching for the teaching of the contents of the subject "organization and management of educational centers" is effective [16,17,18,19,20,21]. The use of role-playing associated with educational video generates a positive attitude towards learning, given the high level of interest, motivation, interaction with content, autonomy, collaboration between students, attention, self-regulation of learning itself and creativity in the training process generated [22,23,24,25,26,27]. However, in addition, it provokes an adequate aptitude for the contents presented, given that it promotes the resolution of problems, the deepening of contents, the reduction of the sensation of class time, the grades in the subject, teamwork, educational innovation and attention to diversity [28,29,30,31,37,38,39,40,41,42]. Although the experimental group scored higher than the control, this did not have a major impact on the students’ final grades [43].



In addition, it also led to a more appropriate attitude toward attention to diversity, as the use of video provides different training opportunities with respect to place, time and adaptation of content to learners [36].



Given this situation, it is considered necessary to apply active and innovative teaching methods in the field of Higher Education, seeking to promote a change in the roles of the agents participating in the training process, making the student the center of his or her own learning and the teacher the guide of the entire process [44,45,46,47,48].




6. Conclusion


It is concluded that the role-playing method, associated to the use of the educational video, in students of the Master’s Degree of Teachers of Compulsory Secondary Education, Baccalaureate, Vocational Training and Language Teaching in the subject of "organization and management of centers" causes a better attitude and aptitude in the students towards the process of teaching and learning, having a positive repercussion in their academic development.



The fact of having carried out this experience through the application of current methodological approaches has meant a series of benefits to the student body. Thus, they have been provided with skills and abilities in accordance with the demands that today’s society or knowledge society requires, not only as members of the same in general, but as teachers in particular.



The limitations of the study are found in the applied sampling techniques, given that the one used has been for convenience, not having the possibility at any time of making changes in the groups. One must bear in mind the limitations that the results offered have been obtained from a population with very specific characteristics and specificities, so one must be cautious when extrapolating these results to a given population.



The prospective we seek in this research is twofold. On the one hand, to show university teachers, who are developing their training processes, a new and innovative teaching method in order to be able to apply it to their classes. On the other hand, to offer future teachers a range of methodological possibilities that they can develop and apply tomorrow in the teaching and learning processes that they carry out with their own students, always bearing in mind the importance of promoting an active practice, in this case, in higher education, in such a way that enriching experiences are promoted. In addition, this teaching method can promote sustainable educational practices, due to the low use of consumable material resources. In this way, as a future line of research, we propose continuing the development of examples of good practice in other educational groups through role playing and educational video, in order to bring together attitudes and perceptions of different samples of students and to be able to contrast the effectiveness of the application of this method.
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Figure 1. Research stages. 
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Figure 2. Comparison between control groups and experimental groups. 
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Table 1. Research design.
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	Group
	n
	Composition
	Pretest
	Treatment
	Posttest





	1-Control
	71
	Natural
	-
	-
	O1



	2-Experimental
	67
	Natural
	-
	X
	O2







Note: Treatment was randomly assigned.
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Table 2. Study variables.






Table 2. Study variables.





	Variables
	Name
	Measurement





	INT
	Interest
	Four-point Likert scale



	MOT
	motivation
	Four-point Likert scale



	INR
	interaction
	Four-point Likert scale



	AUT
	autonomy
	Four-point Likert scale



	COL
	collaboration
	Four-point Likert scale



	ATE
	attention
	Four-point Likert scale



	SER
	self-regulation
	Four-point Likert scale



	CRE
	creativity
	Four-point Likert scale



	SOL
	problem solving
	Four-point Likert scale



	COD
	content deepening
	Four-point Likert scale



	CLT
	class time
	Four-point Likert scale



	RAT
	grades
	Four-point Likert scale



	TEW
	team work
	Four-point Likert scale



	EIN
	educational innovation
	Four-point Likert scale



	DIV
	diversity
	Four-point Likert scale
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Table 3. Results obtained for the study variables in the control and experimental groups.
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Likert Scale n(%)

	
Parameters




	
Variables

	
G

	
None

	
Few

	
Enough

	
Completely

	
M

	
SD

	
Skw

	
Kme






	
INT

	
C

	
25(35.2)

	
28(39.4)

	
13(18.3)

	
5(7)

	
1.97

	
0.910

	
0.642

	
−0.375




	
E

	
3(4.5)

	
7(10.4)

	
26(38.8)

	
31.(46.3)

	
3.27

	
0.827

	
−1.04

	
0.636




	
MOT

	
C

	
21(29.6)

	
41(57.7)

	
8(11.3)

	
1(1.4)

	
1.85

	
0.669

	
0.482

	
0.490




	
E

	
0(0)

	
0(0)

	
20(29.9)

	
41(61.2)

	
3.52

	
0.660

	
−1.06

	
0.001




	
INR

	
C

	
30(42.3)

	
21(29.6)

	
17(23.9)

	
3(4.2)

	
1.90

	
0.913

	
0.547

	
−0.827




	
E

	
0(0)

	
3(4.5)

	
20(29.9)

	
44(65.7)

	
3.61

	
0.576

	
−1.19

	
0.481




	
AUT

	
C

	
37(52.1)

	
31(43.7)

	
3(4.2)

	
0(0)

	
1.52

	
0.582

	
0.587

	
−0.597




	
E

	
1(1.5)

	
11(16.4)

	
28(41.8)

	
27(40.3)

	
3.21

	
0.769

	
−0.586

	
−0.399




	
COL

	
C

	
22(31)

	
29(40.8)

	
18(25.4)

	
2(2.8)

	
2.01

	
0.828

	
0.311

	
−0.750




	
E

	
0(0)

	
0(0)

	
24(35.8)

	
43(64.2)

	
3.64

	
0.483

	
−0.605

	
−1.685




	
ATE

	
C

	
27(38)

	
33(46.5)

	
10(14.1)

	
1(1.4)

	
1.79

	
0.735

	
0.579

	
−0.151




	
E

	
2(3)

	
5(7.5)

	
34(50.7)

	
26(38.8)

	
3.25

	
0.725

	
−0.922

	
1.194




	
SER

	
C

	
20(28.2)

	
40(56.3)

	
8(11.3)

	
3(4.2)

	
1.92

	
0.751

	
0.765

	
0.865




	
E

	
8(11.9)

	
11(16.4)

	
35(52.2)

	
13(19.4)

	
2.79

	
0.897

	
−0.609

	
−0.204




	
CRE

	
C

	
21(29.6)

	
33(46.5)

	
13(18.3)

	
4(5.6)

	
1.99

	
0.845

	
0.584

	
−.143




	
E

	
0(0)

	
6(9)

	
12(17.9)

	
49(73.1)

	
3.64

	
0.644

	
−1.604

	
1.329




	
SOL

	
C

	
16(22.5)

	
30(42.3)

	
17(23.9)

	
8(11.3)

	
2.24

	
0.933

	
0.367

	
−0.659




	
E

	
7(10.4)

	
10(14.9)

	
15(22.4)

	
35(52.2)

	
3.16

	
1.03

	
−0.925

	
−0.446




	
COD

	
C

	
27(38)

	
29(40.8)

	
11(15.5)

	
4(5.6)

	
1.89

	
0.871

	
0.758

	
−0.069




	
E

	
10(14.9)

	
8(11.9)

	
20(29.9)

	
29(43.3)

	
3.01

	
1.08

	
−0.774

	
−0.694




	
CLT

	
C

	
37(52.1)

	
21(29.6)

	
13(18.3)

	
0(0)

	
1.66

	
0.774

	
0.674

	
−1.01




	
E

	
0(0)

	
2(3)

	
22(32.8)

	
43(64.2)

	
3.61

	
0.549

	
−1.02

	
0.061




	
1RAT

	
C

	
11(15.5)

	
33(46.5)

	
18(25.4)

	
9(12.7)

	
2.35

	
0.896

	
0.338

	
−0.554




	
E

	
4(6)

	
13(19.4)

	
26(38.8)

	
24(35.8)

	
3.04

	
0.895

	
−0.612

	
−0.415




	
TEW

	
C

	
32(45.1)

	
33(46.5)

	
5(7)

	
1(1.4)

	
1.65

	
0.678

	
0.853

	
0.801




	
E

	
0(0)

	
4(6)

	
20(29.9)

	
43(64.2)

	
3.58

	
0.607

	
−1.164

	
0.368




	
EIN

	
C

	
42(59.2)

	
29(40.8)

	
0(0)

	
0(0)

	
1.41

	
0.495

	
0.381

	
−1.910




	
E

	
0(0)

	
0(0)

	
14(20.9)

	
53(79.1)

	
3.79

	
0.410

	
−1.465

	
0.149




	
DIV

	
C

	
30(42.3)

	
29(40.8)

	
10(14.1)

	
2(2.8)

	
1.77

	
0.796

	
0.781

	
0.058




	
E

	
9(13.4)

	
12(17.9)

	
27(40.3)

	
19(28.4)

	
2.84

	
0.994

	
−0.518

	
−0.709








Note: INT: interest; MOT: motivation; INR: interaction; AUT: autonomy; COL: collaboration; ATE: attention; SER: self-regulation; CRE: creativity; SO: problem solving; COD: content deepening; CLT: class time; TEW: teamwork; EIN: educational innovation; DIV: diversity; C: control; E: experimental; 1RAT. Established grade group (None: 1–4.9; Few: 5–5.9; Enough: 6–8.9; Completely: 9–10).
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Table 4. Study of the value of independence between the control groups and the experimental groups in the post-test.
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	Variables
	µ(X1–X2)
	tn1+n2-2
	df
	d
	rxy





	INT
	–1.297(1.97–3.27)
	−8.744
	136
	0.006
	0.601 **



	MOT
	–1.677(1.85–3.52)
	−14.825
	136
	−0.063
	0.786 **



	INR
	–1.711(1.90–3.61)
	−13.242
	136
	0.053
	0.746 **



	AUT
	−1.688(1.52–3.21)
	−14.584
	136
	0.082
	0.781 **



	COL
	−1.642(2.01–3.64)
	−14.322
	136
	−0.030
	0.771 **



	ATE
	−1.465(1.79–3.25)
	−11.779
	136
	−0.013
	0.711 **



	SER
	−0.876(1.92–2.79)
	−6.231
	136
	−0.083
	0.471 **



	CRE
	−1.642(1.99–3.64)
	−12.777
	136
	−0.025
	0.739 **



	SOL
	−0.925(2.24–3.16)
	−5.508
	136
	−0.049
	0.427 **



	COD
	−1.128(1.89–3.01)
	−6.769
	136
	−0.020
	0.502 **



	CLT
	−1.950(1.66–3.61)
	−17.148
	136
	0.082
	0.824 **



	1RAT
	−0.693(2.35–3.04)
	−4.541
	136
	−0.056
	0.363 **



	TEW
	−1.934(1.65–3.58)
	−17.619
	136
	0.015
	0.834 **



	EIN
	−2.383(1.41–3.79)
	−30.872
	136
	0.062
	0.935 **



	DIV
	−1.061(1.77–2.84)
	−6.941
	136
	0.021
	0.511 **







Note: INT: interest; MOT: motivation; INR: interaction; AUT: autonomy; COL: collaboration; ATE: attention; SER: self-regulation; CRE: creativity; SO: problem solving; COD: content deepening; CLT: class time; TEW: teamwork; EIN: educational innovation; DIV: diversity. 1 **. The correlation is significant at the 0.01 level. 1RAT. Established grade group (None: 1–4.9; Few: 5–5.9; Enough: 6–8.9; Completely: 9–10).
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