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Abstract

:

Educational innovation is a reality that is present in learning spaces. The use of emerging methodologies such as gamification and flipped learning has shown great potential in improving the teaching and learning process. This study aims to analyze the effectiveness of innovative mixed practices, combining gamification and flipped learning in the subject of Spanish Language and Literature against the isolated use of flipped learning. For this, a quasi-experimental design of descriptive and correlational type, based on a quantitative methodology has been carried out. For its development, two study groups (control-experimental) have been set up. The selected sample is of an intentional nature and was composed of 60 students of the fourth year of Secondary Education of an educational center in Southern Spain. The data has been collected through a validated questionnaire. The results determine that the complement of gamification in flipped learning has led to improvements in various academic indicators. It is concluded that the development of gamified actions in the face-to-face phase of flipped learning improves the motivation, interaction with teachers, and interactions of students.
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1. Introduction


At present, changes occur at an extreme speed, something unusual in the history of mankind. This occurs at many levels, affecting most of them throughout society. Among these advances, the irruption of information and communication technologies (ICT), which have become part of the daily evolution of society, is worth mentioning [1].



Education, as a fundamental value of human development, is also affected by the progress and inclusion of these tools in it, both for teaching [2] and for the learning of 21st century students [3]. These actions are carried out to update the didactic processes and, turning them into innovators, to adapt them to the usual life of the students [4].



Schools, in recent years, have been developing a transformation in teaching, led by the use of technology that is available to all members of the school community [5]. Because of this, there has been an improvement in the quality of teaching actions, resulting in an increase in values such as motivation and, in addition, making available to all a wide range of technological resources at the service of teaching action [6,7]. Students also see their interest in educational action increased as long as information and communication technologies (ICT) are available, and their use is provoked [8], leading to better access of these to training and content [9].



Therefore, it can be said that ICTs are fundamental in educational development at this time [10], specifically in the teaching and learning processes that want to adapt to the changes of today’s society [11]. In addition, not only do the processes change, but also the spaces dedicated to learning [12], which causes new experiences around learning [13]. The goal of all these changes, as it cannot be otherwise, has quality as the fundamental axis, understood as adaptation of education to the digital era [14]. In addition, the application of these technologies gives rise to the emergence of new methodologies in relation to education.



In relation to the emergence of new methods and techniques for teaching, there are endless names that fit what society demands at the moment and the concerns of students. Proving this and to promote autonomy in access to content and the investment of spaces and times in learning, flipped learning arose [15]. This approach consists of making the contents available to students in an audiovisual way, so that they can access them and personalize their learning in other spaces outside of the school environment and before the face-to-face session where the contents will be worked from a more practical perspective [16]. Flipped learning has acquired, in a very short time, a wide popularity, being carried out at all educational levels due to its effectiveness and its practicality in the teaching and learning processes [17,18,19].



The key to the increasing implementation of flipped learning as an instructional method is based on the use of free time for students to provoke their interaction with the contents [20]. For this, the relevant digital platforms and tools are established by the teacher [21,22,23]. This investment referred to in this methodology lies in making use of the student’s teaching schedule to develop didactic actions based on the previous experience of the student, who has already interacted with the contents autonomously on the platforms established for this purpose [24,25,26]. This causes a growing motivation in the students as well as a greater interaction by all the actors in the educational process [27,28].



Consequently, we can consider that flipped learning is an effective educational method, increasing values such as commitment by students [29], expanding their participation fees [30], and motivating them above average values [31]. It improves self-control and regulates the individual learning of the subjects who receive the teaching [32]. It turns the student into their own learning rhythm regulator [33]. All this, in addition, causes relations to be more fluid, and socialization between peers and between students and teachers is increased [34,35,36], which in turn causes better predisposition to solving problems posed in the learning process [37].



These values that are increased, directly intercede with the learning outcomes [38], causing better student ratings [39], better acquisition of the skills and objectives of learning [40,41,42], and a mostly positive reaction in relation to the formative process [43]. Therefore, flipped learning can be understood as a highly effective techno-pedagogical approach to traditional teaching [44,45,46].



During the last years, the modifications carried out in the traditional methodologies have been based on considering games as a fundamental axis of the student’s development. Taking its mechanisms, learning can be adapted and facilitated to the interests of students, thus achieving a better understanding of the contents to be assimilated [47]. The development of this strategy arises from the need of humans to play, trying to promote free and voluntary participation in a world of codes and norms [48].



Gamification is a term that arises from the business world, with the idea of customer loyalty [49] and that bases its main function on the application of game-inspired mechanics, in the formal context of teaching [50,51].



The implementation of gamification in educational practice leads to the increase of multiple benefits related to education, since it presents the activities as an attractive challenge to students [52,53,54,55], helps them solve problems [56], increases the level of commitment to the task [57,58], and increases the interest in learning [59]. With this, in addition, there is an increase in interest that leads to the promotion of the acquisition of skills [60], as well as an improvement in social skills [61] and the behavior of students [62,63].



Undoubtedly, the application of gamification as a didactic strategy causes an increase in the positive values of student development, taking into account the change of rewards for the typical qualifications [64], giving students freedom in the training process, eliminating their fears of making mistakes, and making them the protagonists of the follow-up of their training [65].



On the other hand, the flipped learning methodology and the gamified approach have been used more frequently in recent years for the promotion of linguistic competence in the language and literature classroom.



Many investigations have found that the flipped learning methodology contributes specifically to linguistic competence compared to other traditional teaching models [66]. The promotion of linguistic competence with the flipped learning methodology is especially enhanced if its application is produced through a three-stage design to plan, apply, and reproduce the approach transversely [67]. The main skills that are enhanced in the language and literature classroom with the flipped learning methodology are those related to motivation, self-regulation, autonomy, critical thinking, creativity, decision making, interaction (with students and teachers), individualization, use of classroom time, and achievement of learning objectives [68].



Likewise, the gamified approach has also been analyzed in several studies that have stated its positive aspects for the practice of linguistic competence. One of the most attractive aspects of gamification in the language classroom is the motivation and participation of students [69,70]. In addition, gamification favors attitudinal aspects in the language classroom, such as student commitment and self-efficacy [71], and other, more specific skills, such as grammar, vocabulary, and oral and written language and competence performance [70].



Justification, Objective, and Research Questions


Given the importance and projection of educational innovation in learning spaces, promoted by the inclusion of ICT and the various emerging training methodologies (gamification and flipped learning), as well as the potential offered to the teaching and learning process, this study was carried out with the purpose of inquiring about the benefits of using the active and innovative instructive approaches mentioned. In addition, this research aims to continue with the path already initiated by other researchers who revealed the advantages of these active methodologies in the formative action along with various incident factors [16,17,18,19,45,46,68,72,73,74].



The research took place in the fourth year of Secondary Education with the intention of reducing the possible bias of an inadequate familiarization with digital resources and tools, because at these levels the students present an adequate digital competence, encouraged by the incidence of technology in society [75].



The general objective formulated in this research focuses on analyzing the effectiveness of innovative mixed practices, combining gamification and flipped learning in the subject of Spanish Language and Literature against the isolated use of flipped learning. From this objective, the following research questions (RQ) are posed:




	
RQ1: Does the incorporation of gamified tasks influence the face-to-face part of flipped learning in student motivation?



	
RQ2: Does it influence the interaction between the student and the teacher?



	
RQ3: Does it influence the interaction between students?



	
RQ4: Does it influence the interaction between the student and the contents?



	
RQ5: Does it influence the student collaboration?



	
RQ6: Does it influence the deepening of didactic contents?



	
RQ7: Does it influence problem solving by students?



	
RQ8: Does it influence class time?



	
RQ9: Does it influence the ratings achieved by students?










2. Materials and Methods


2.1. Research Design and Data Analysis


The study was carried out through a quasi-experimental design of a descriptive and correlational type, based on a quantitative methodology of data processing. For its effective development, the guidelines established by experts in this type of research were followed [76,77]. In addition, the structure of previous studies of the same investigative nature, reported from impact journals indexed in the Journal Citation Reports (JCR), was followed as a validated model [68,78,79,80].



The experiment was carried out with two study groups (1-Control and 1-Experimental), establishing the training methodology as an independent variable and the effectiveness obtained in the different academic aspects to be evaluated as a dependent variable.



The data collected was analyzed with the Statistical Package for the Social Sciences (SPSS) v25 program (IBM Corp., Armonk, NY, USA). Statistics such as mean (M) and standard deviation (SD) were used, and other, more specific tests such as skewness (Skew) and kurtosis (Kurt) were carried out to obtain the distribution trend. The t-Student test was performed to compare the means between the control and the experimental group. Cohen’s d and biserial correlation (r) were applied to reveal the size of the effect caused. We worked with a level of significance of p < 0.05 in the statistical analysis.




2.2. Participants


In the experiment, 60 students of the fourth year of Secondary Education of a Spanish educational center participated. The study subjects were selected in a non-probabilistic manner with intentional sampling, given the ease of access to said sample. Experts reveal that the sample size in this type of studies does not condition its performance [81,82].



These participants, socio-demographically, make up a sample with 31.6% of men and 68.3% of women, with an average age of 16 years (SD = 1.14). These students have been divided into two analysis groups (Control and Experimental). Specifically, a treatment (methodological combination = gamification and flipped learning) was applied randomly in one group, taking a single measurement in both (Table 1).




2.3. Instrument


A questionnaire was the instrument selected for data collection (Table S1). This instrument was designed taking other questionnaires reported from the literature as a reference [16,68,79,83,84,85].



The questionnaire used is articulated in various dimensions (Socio-educational, Motivation, Cooperation, Autonomy, Problem solving, Interaction teacher, Interaction classmates, Interaction contents, Class time, Linguistic competence, and Ratings) with a total of 42 items on a Likert scale (from 1 = None to 4 = Completely).



The instrument used underwent a validation process, first by Delphi method composed of eight experts who revealed a favorable, relevant, and concordant opinion of the tool (M = 4.27; SD = 0.56; min = 1; max = 6; Fleiss’ Kappa = 0.81; Kendall’s W = 0.84). In addition, these specialists offered feedback focused on the reduction of items and modification of the lexicon to improve the data collection process and reduce possible biases. Moreover, the questionnaire went through an exploratory factor analysis by the principal components method. The Bartlett’s test of sphericity resulted in dependence between the variables (2582.31; p < 0.001), and the Kaiser–Meyer–Olkin test revealed a correct sample adequacy (KMO = 0.85).



Various statistical tests were performed to achieve the reliability of the instrument. Specifically, Cronbach’s alpha (α) (0.87), compound reliability (0.83), and mean variance extracted (0.82) were calculated, determining a relevant internal consistency of the tool.




2.4. Procedure


The deployment of this study was carried out in several processes. First, the educational center and the corresponding level of the students were selected. Second, a didactic unit of eight sessions was held in the subject of Spanish Language and Literature, the contents of which are the following: (a) simple sentence syntactic functions; (b) syntactic analysis for compound sentences; (c) analysis of the particularities of sentences. Methodologically, the teaching unit was taught in two different ways according to the group of students. The assignment of the group typology was assigned randomly, without any contingency, since the educational center has two groups per level. Specifically, the methodology used in each group was based on flipped learning. The difference was found in the experimental group, whose face-to-face learning phase was energized by gamified activities (Figure 1).



The gamification implemented was a gamification of content (superficial type) because this approach was applied exclusively for the didactic unit treated. The free tool PeerWise (https://peerwise.cs.auckland.ac.nz/) was used for the implementation of the gamified approach. The teacher requested the creation of an account to use the resource, which allowed creating the course and managing student access. This digital tool gave the student self-management capacity, who autonomously organized their learning process. The learning was carried out from the creation of questions by the students, promoting cooperative learning and collaboration, since the tool allows continuous interaction with peers, the possibility of commenting on the questions and offering answers. This training context was complemented by the creation of learning levels, scoring systems, badge boards, and player reputation rankings. Finally, the teacher’s feedback was carried out throughout the learning process.



Once the didactic unit was taught, the students filled out a questionnaire to extract the information related to the different dimensions proposed. Finally, the data collected were treated at a statistical level in order to effectively answer the various research questions and, consequently, achieve the objective of the research.





3. Results


The following paragraphs analyze in detail the results obtained in the parametric analysis of the results reported by the control group and by the experimental group. The values of the mean and the totalization of each dimension are assessed, and the analysis of the value of intergroup independence is established.



Regarding the parametric analysis of the study groups (Table 2), the results reflect relatively similar scores. The use of the flipped learning methodology allowed to overcome the central score (M ≥ 2.5) in practically all the analyzed dimensions, independently of the study group. Despite this, students who received a flipped learning methodology supplemented with gamification (experimental group) obtained slightly higher scores than students who followed a traditional flipped learning methodology (control group). The dimension related to motivation has been the dimension that has reached higher values in both study groups. Likewise, the highest values obtained in the traditional flipped learning methodology are those related to the ability to interact with the learning contents. On the other hand, the highest values obtained in the flipped learning methodology complemented with gamification are those related to the interaction with classmates.



Furthermore, Figure 2 shows the average scores obtained in each dimension by both groups. The most significant differences are observed in the dimensions related to motivation and socialization interactions (teacher and classmates). In all other dimensions, intergroup differences are minimal. The control group records slightly higher scores than the experimental group in the dimensions related to access and interaction to learning contents, with the use of class time and with the contribution of the methodology to linguistic competence. In summary, the value of the totalized average shows that the flipped learning methodology complemented with gamification (Me = 2.81) obtains average values higher than the traditional flipped learning (Me = 2.63).



Finally, the Student’s t-test was carried out to analyze the value of intergroup independence between the results obtained by using a traditional flipped learning methodology and by using the flipped learning approach complemented with gamification (Table 3). The standardized value of p < 0.05 as a statistically significant difference was established. Regarding the comparative evaluation of the results, this analysis establishes three levels of correlation regarding the strength of association (d) and the corrective value (r): low (d < −0.3; r < −0.2), medium (d = [−0.3, −0.8]; r = [−0.2, −0.5]), and high (d > −0.8; r > −0.5).



Although the values obtained by the flipped learning methodology complemented with gamification are higher—in almost all dimensions—than those obtained by the traditional flipped learning methodology, only values of significance in three dimensions were obtained. Therefore, the analysis reflects significance values with a medium strength of association in the dimensions related to student motivation during the teaching and learning process (d = −0.54; r = 0.26), the interaction with the teacher in the development of gamified learning (d = −0.56; r = −0.28), and socializing interaction with classmates (d = −0.58; r = −0.28).




4. Discussion and Conclusions


Innovative practices such as flipped learning and gamification, used independently, have revealed in the scientific literature various potentialities that have a positive impact on the teaching and learning processes. This study focuses on analyzing the effectiveness of innovative mixed practices, combining gamification and flipped learning in the subject of Spanish Language and Literature against the isolated use of flipped learning.



The results obtained in the study determine that aspects such as student–teacher interaction and student–partner interaction were improved through the combined approach. These results are in line with other reported studies that verify how gamification and inverted learning contribute to the benefit of the interrelationships between the agents that participate in the teaching and learning process [20,27,28,31,52]. The use of technological means and digital platforms favor the approach between the student and the teacher [34,35,36] in addition to allowing an increase in relationships between classmates within cooperative and collaborative learning [27,34].



Another element of learning that was very positive was the motivation of the students. Increased motivation during the use of gamification and flipped learning in the teaching and learning process has been a common subject of study in recent years, with highly positive results being found in most of the relevant studies. These studies are related to the role of the student in the training process [27,28], active participation [69,70], and the use of interactive and recreational platforms [24,25,26].



Other dimensions evaluated such as cooperation and problem solving were favored during the combined application of gamification and flipped learning, although no statistical significance was found. These findings are in analogy with previous studies on the status of the issue where values in these dimensions were increased [16,68,72,75,78]. Cooperation and problem solving are two areas of the teaching and learning process that are favored when carried out together. Cooperative learning enables learners to gain new perspectives on tackling issues from different points of view. Based on the benefits presented, it is pertinent that the results obtained by the students analyzed were very positive regarding the ratings. In a similar way to other studies in the scientific literature, it was found that the combined use of flipped learning and gamification allows obtaining better ratings for students [38,39]. The cause of this improvement in grades is mainly related to the optimization in the acquisition of skills and the achievement of learning objectives [40,41,42].



Based on the analysis of the scientific literature, it has been found that the inverted learning methodology and the gamified approach have been used more frequently in recent years for the promotion of linguistic competence in the language and literature classroom. The results obtained in this study coincide with those found in other studies in relation to the potential of both methodological tools for the improvement of motivation, participation, and language skills in the competence practice of the language and literature classroom [66,67,68,69,70,71]. The use of technological tools and innovative approaches allow students to understand abstract concepts that are often abundant in the study of linguistics. In line with what was stated by other authors, when the contents are presented in a motivating and dynamic way [20,28,31], the assimilation of the contents related to the literature is carried out more effectively.



Although the results obtained in the combination of the flipped learning methodology and gamification were positive, there are two specific dimensions in which the results were lower than the rest. The results obtained in the study regarding the possibilities offered by gamification in flipped learning for interaction with the learning content were slightly negative compared to traditional teaching methodology. These results are contrary to those stipulated by the scientific literature, which affirm that this type of methodological action allows the students a greater assimilation of the contents [47], since they are presented as an attractive challenge for the students [52,53,54,55]. On the other hand, the combination of gamification with flipped learning methodology is not particularly positive for the use of class time. Despite the fact that the scientific literature has highlighted that the investment of learning moments and the management of free time favors the use of time [15,20], the results obtained in this study reflect that there is no relevant difference with respect to the traditional teaching methodology. Among other factors, this fact may be related to the lack of attention that excessive use of technological devices can generate in students and to the fact that self-management and autonomy in some students could be difficult.



The application of the flipped learning methodology is especially favorable for student motivation, the promotion of cooperation, the ability to solve problems, and to autonomously deal with interactions with the agents involved in the classroom (teacher and classmates), access to and the interaction with the contents, the use of time in the classroom, the promotion of entrepreneurial competence, and the improvement of qualifications. The use of gamification as a complementary approach during the application of flipped learning allows to maintain optimum levels in the aforementioned areas, in addition to profusely enhancing student motivation, interaction with the teacher, and socializing interaction with classmates. Therefore, gamification is a methodological factor that positively affects the application of the flipped learning approach during the teaching and learning process. For all of the above, this study confirmed that flipped learning is positioned as a highly favorable methodology in the teaching and learning process, especially when combined with a dynamic approach such as gamification.



Regarding the limitations of the research, this study is an exploratory analysis, which makes it impossible for the results to be generalized. It is intended to initiate a field of research that presents a significant deficit of scientific literature, since the number of investigations that analyze the incidence of gamification in the flipped learning approach is very low. Although the sample size limits the possibility of generalizing the results, this study can serve as a starting point for further research on the application of flipped learning in a combined or complemented manner. Moreover, since it is an exploratory study, it has been very difficult to compare the results obtained in this analysis with the results of other studies that deal with this topic and specifically analyze gamification as a complement to inverted learning.



To continue the research line initiated in the present study, it is proposed to perform a SWOT analysis that assesses strengths, weaknesses, opportunities, and threats. The realization of the SWOT matrix will allow to optimize the complementation of the flipped learning methodology through gamification, and the results obtained in a sample of similar characteristics to those of this study can be evaluated again. Likewise, it is proposed to check the effects of other complementary approaches to flipped learning methodology, such as project-based learning (PBL), design thinking (DT), cooperative learning (CL), or thinking-based learning (TBL).
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Figure 1. Methodological procedure. Note. @ = Digital learning phase; P = Face-to-face learning phase; G = Gamified activities. 
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Figure 2. Comparative intergroup analysis between the means obtained by both groups. 






Figure 2. Comparative intergroup analysis between the means obtained by both groups.



[image: Mti 04 00012 g002]







[image: Table] 





Table 1. Group composition.






Table 1. Group composition.





	Group
	n
	Composition
	Pretest
	Treatment
	Posttest





	1-Control
	30
	Natural
	-
	-
	O1



	2-Experimental
	30
	Natural
	-
	X
	O2







Note: The treatment was assigned randomly.
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Table 2. Parametric analysis of the results reported in both groups (control and experimental).
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Likert Scale n (%)

	
Parameters




	

	

	
None

	
Few

	
Enough

	
Completely

	
M

	
SD

	
Skew

	
Kurt






	
Control group

	
Motivation

	
4 (6.7)

	
6 (20)

	
10 (33.3)

	
10 (33.3)

	
2.87

	
1.02

	
1.82

	
−0.93




	
Cooperation

	
4 (6.7)

	
9 (30)

	
11 (36.7)

	
6 (20)

	
2.63

	
0.95

	
1.72

	
−0.89




	
Autonomy

	
5 (16.7)

	
8 (26.7)

	
9 (30)

	
8 (26.7)

	
2.67

	
1.04

	
1.6

	
−1.16




	
Problem Solving

	
5 (16.7)

	
10 (33.3)

	
10 (33.3)

	
5 (16.7)

	
2.5

	
0.96

	
1.57

	
−0.94




	
Interaction Teacher

	
6 (20)

	
11 (36.7)

	
9 (30)

	
4 (6.7)

	
2.37

	
0.95

	
1.44

	
−0.89




	
Interaction Classmates

	
3 (10)

	
9 (23.3)

	
12 (40)

	
6 (26.7)

	
2.7

	
0.9

	
1.89

	
−0.74




	
Interaction Contents

	
3 (10)

	
6 (20)

	
13 (43.3)

	
8 (26.7)

	
2.87

	
0.92

	
2.0.3

	
−0.55




	
Class Time

	
4 (13.3)

	
7 (23.3)

	
12 (40)

	
7 (23.3)

	
2.73

	
0.96

	
1.8

	
−0.83




	
Linguistic Competence

	
6 (20)

	
9 (30)

	
10 (33.3)

	
5 (16.7)

	
2.47

	
0.99

	
1.48

	
−1.04




	
Ratings

	
5 (16.7)

	
10 (33.3)

	
11 (36.7)

	
4 (13.3)

	
2.47

	
0.92

	
1.59

	
−0.84




	
Total

	
45 (15)

	
85 (28.3)

	
107 (35.7)

	
63 (21)

	
2.63

	
0.98

	
1.67

	
−0.97




	
Experimental group

	
Motivation

	
2 (6.7)

	
3 (10)

	
6 (20)

	
19 (63.3)

	
3.4

	
0.92

	
2.62

	
0.8




	
Cooperation

	
3 (10)

	
5 (16.7)

	
12 (40)

	
10 (33.3)

	
2.97

	
0.95

	
2.07

	
−0.5




	
Autonomy

	
5 (16.7)

	
7 (23.3)

	
11 (36.7)

	
7 (23.3)

	
2.67

	
1.01

	
1.65

	
−1.02




	
Problem Solving

	
4 (13.3)

	
7 (23.3)

	
11 (36.7)

	
8 (26.7)

	
2.77

	
0.99

	
1.79

	
−0.92




	
Interaction Teacher

	
3 (10)

	
6 (20)

	
12 (40)

	
9 (30)

	
2.9

	
0.94

	
2.01

	
−0.53




	
Interaction Classmates

	
2 (6.7)

	
4 (13.3)

	
9 (30)

	
15 (50)

	
3.23

	
0.92

	
2.43

	
−0.01




	
Interaction Contents

	
4 (13.3)

	
7 (23.3)

	
13 (43.3)

	
6 (20)

	
2.7

	
0.94

	
1.82

	
−0.73




	
Class Time

	
5 (16.7)

	
9 (30)

	
10 (33.3)

	
6 (20)

	
2.57

	
0.99

	
1.58

	
−1.03




	
Linguistic Competence

	
6 (20)

	
11 (36.7)

	
9 (30)

	
4 (13.3)

	
2.37

	
0.95

	
1.44

	
−0.89




	
Ratings

	
3 (10)

	
11 (36.7)

	
13 (43.3)

	
3 (10)

	
2.53

	
0.81

	
1.9

	
−0.47




	
Total

	
37 (12.3)

	
70 (23.3)

	
106 (35.3)

	
87 (29)

	
2.81

	
0.99

	
1.83

	
−0.91








Note. Clustering criteria for “Ratings” [0–10]: [0–5): None; [5–6): Few; [6–8.5): Enough; [8.5–10]: Completely.
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Table 3. Intergroup independence value analysis (control and experimental).
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Group, M (SD)

	
M1−M2

	
Student’s t

	
d

	
r




	
Control

	
Experimental

	
t (df)

	
p-Value




	
Motivation

	
2.87 (1.02)

	
3.4 (0.92)

	
−0.53

	
2.09 (58)

	
0.041

	
−0.54

	
−0.263




	
Cooperation

	
2.63 (0.95)

	
2.97 (0.95)

	
−0.34

	
1.34 (58)

	
0.186

	
–

	
–




	
Autonomy

	
2.67 (1.04)

	
2.67 (1.01)

	
0

	
0.25 (58)

	
0.801

	
–

	
–




	
Problem Solving

	
2.5 (0.96)

	
2.77 (0.99)

	
−0.27

	
1.04 (58)

	
0.301

	
–

	
–




	
Interaction Teacher

	
2.37 (0.95)

	
2.9 (0.94)

	
−0.43

	
2.15 (58)

	
0.036

	
−0.56

	
−0.277




	
Interaction Classmates

	
2.7 (0.9)

	
3.23 (0.92)

	
−0.53

	
2.23 (58)

	
0.029

	
−0.58

	
−0.279




	
Interaction Contents

	
2.87 (0.92)

	
2.7 (0.94)

	
0.17

	
0.68 (58)

	
0.497

	
–

	
–




	
Class Time

	
2.73 (0.96)

	
2.57 (0.99)

	
0.16

	
0.65 (58)

	
0.518

	
–

	
–




	
Linguistic Competence

	
2.47 (0.99)

	
2.37 (0.95)

	
0.1

	
0.39 (58)

	
0.696

	
–

	
–




	
Ratings

	
2.47 (0.92)

	
2.53 (0.81)

	
−0.06

	
0.29 (58)

	
0.77

	
–

	
–
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