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Abstract 

Virtual Learning Environments (EVA) have acquired special importance in the educational field 
in recent years. The metaverse has been constructed as a learning space with enormous potential. 

As such, the immersion possibilities of the metaverse increase when compared to other 

methodologies that already implement technology, such as flipped learning and e-learning. In 
these learning environments, students require a set of specific abilities and skills. Therefore, this 

study aims to understand which training approach (flipped learning or e-learning) helps students 

acquire better skills through a teaching and learning process in the metaverse. This thesis used a 
pre-post quasi-experimental design of a group containing 173 Spanish high school students to 

achieve its aim. The data collection has been carried out by the Teaching and Learning Experiences 

Questionnaire (ETLQ). Among the obtained results, it is discovered that in all the dimensions 
analyzed, a significant relationship is observed. The greatest difference in means occurs in the LO 

dimension, meaning that these educational experiences directly impact the student’s academic 

results. It is concluded that both training approaches are adequate in preparing students for training 
processes carried out in the metaverse since they complement each other. Therefore, as preliminary 

instruction, the sequential use of these approaches is necessary when familiarizing students with a 

new learning reality such as the metaverse. 
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1- Introduction 

The global pandemic caused by Covid-19 has been a real revolution for contemporary society [1, 2]. The 

consequences of this revolution have had significant effects on the educational field and the learning process itself [3, 

4]. During the global confinement, there was a considerable increase in techno-pedagogical resources. These resources 

implement teaching and learning in virtual environments, from digital devices to technological tools [5]. Once 

confinement ended, a retrospective view reflected that both teachers and students had developed a set of skills in digital 

competence that allowed them to take advantage of the potential of technology in the new educational context [6]. New 

learning environments have been developed where it is vital to understand how time outside the classroom is used. And 

where digital devices become protagonists in creating virtual spaces [7]. In this way, in recent years, teaching 

methodologies have focused on technology and active learning has increased. This includes E-Learning, Flipped 

Learning, Blended Learning, and Mobile Learning, among others [8]. 
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We will now focus on one of the models that promotes the effective use of time outside the classroom using 

technopedagogy - Flipped Learning. This pedagogical model consists of turning the learning moments [9] so that when 

the student is not in the educational center, they can continue their training using digital learning platforms [10]. In these 

virtual spaces, students view the explanatory videos previously created by the teacher and use specifically designed 

applications and digital resources [11]. Consequently, the teaching period in the classroom can be used to carry out active 

learning with a high practical component related to the content viewed by the student in the virtual classroom [12]. In 

this way, Flipped Learning increases student motivation and participation [13] and teacher-student and student-student 

collaboration and interaction [14]. These benefits have the added value that the student has a greater structure to work 

with the didactic contents [15] to achieve the curricular objectives [16] and improve their grades in evaluation 

assessments [17]. 

On the other hand, we find different methodologies focused on using digital learning spaces such as E-Learning or 

electronic learning. This learning methodology has gained special importance in recent years, especially with the 

expansion of new online learning institutions and the adaptation of traditional institutions to online teaching [18-20]. 

This methodology can be defined as a training process developed purely by using various techno-pedagogical resources 

[21, 22]. This method of carrying out the training process favors synchronous or asynchronous communication and an 

adaptation of space and time to teachers’ and students’ needs [23]. In this way, e-learning favors the processing of 

significant information [24] through the deployment of non-memoristic-transmittive training actions [25] based on the 

combination of theoretical content and activity practices [26]. This methodology benefits the performance and 

participation of students [27], including the promotion of interrelation and collaboration [28]. 

Continuing with the virtualization of learning, the so-called Virtual Learning Environments (VLE) have recently 

acquired special importance in education [29]. These environments are configured to create customizable and motivating 

learning experiences for the student [30]. The metaverse is the most pioneering development within virtual environments 

in the educational field due to its great potential [31]. Yet, the metaverse is still currently not clearly defined [32]. The 

metaverse is configured as a 3D virtual world that enables users to interact with content and each other, including using 

digital objects with a high degree of immersion [33]. The use of augmented reality (AR) combined with virtual reality 

(VR) generates an immersive world that is realized as a digital extension of the physical world [34, 35]. In this way, 

when the metaverse is applied to educational environments, it generates flexible, dynamic and motivating learning 

situations from interactive and collaborative experiences [36, 37]. When the metaverse is used by setting the student as 

the protagonist, their ability to solve problems and critical thinking improves their learning [38, 39]. 

In this new learning context, students must have a series of skills for the optimal development of both Blended 

Learning pedagogical models (Flipped Learning) and learning in virtual environments (E-Learning). 

One of the main conditions necessary for the optimal practical application of pedagogical models in virtual contexts 

is related to the teaching and learning environment itself. An optimal suitable learning environment must meet a set of 

main requirements [40-46]: 

 Search for meaningful learning based on prior experiences; 

 Advancing the correlation between what has been learned with the real world; 

 Use of feedback to students to improve their learning; 

 Encouraging participation, enthusiasm, and enjoyment of the learning process; 

 Development of procedural learning and drawing conclusions; 

 Development of tasks allowing collaboration and positive interaction; 

 Promotion of reflective, transversal, and interdisciplinary learning; 

 Establishment of appropriate evaluation systems, strategies, and tools. 

Learning skills related to their approach to learning are also fundamental. The main competencies associated to this 

dimension of learning are listed below: 

 Systematization and organization of the learning process; 

 Responsibility for achieving positive learning outcomes; 

 Optimized organization of study time; 

 Prior review of the evidence before drawing conclusions; 

 Development of chains of thought from comprehensive reading; 

 Communicate ideas effectively; 

 Diversity of approaches for overcoming comprehension difficulties. 
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Finally, skills related to students’ critical thinking are also recognized. They will function an optimal organization 

and management of knowledge when applying them properly at a practical level. The main competences related to this 

dimension of learning are the following: 

 Analysis and organization of information; 

 Evaluation of topics critically and reflexively; 

 Application of theoretical knowledge to practice; 

 Development of new ideas from previous ones. 

In short, optimal conditions in the training environment and an adequate level of skills will allow for optimal 

development of the teaching and learning process in Virtual Learning Environments. The development of the metaverse 

at an educational level and its acceptance as a potent immersion tool will depend largely on whether the learning 

environment is adequate. This includes whether the students have the skills and competencies necessary for optimal 

performance in these virtual learning spaces. 

1-1- Justification and Research Objective 

After the literature presentation on flipped learning and e-learning, the path has been demonstrated as has the potential 

of these techno-pedagogical models in the teaching and learning processes [47, 48]. In this sense, at the same pace as 

society, education is changing and adjusting to the requirements of an increasingly diverse and technological world [49, 

50]. Likewise, the Covid-19 pandemic has forcibly virtualized many life actions, including educational ones [51]. 

As such, teaching skills are critical in carrying out instructional processes appropriate to the reality and needs of 

students [52]. In the same way, the skills and abilities of students become relevant when carrying out learning in any 

environment, characterized by ubiquity [53]. The metaverse is found in this area as a virtual environment that allows 

the user to be immersed in a reality parallel to the physical world [54]. The metaverse enables all kinds of interactions, 

including formative ones [55]. But, a set of skills is needed to take place effectively, such as systematization and 

organization of the learning process, responsibility for achieving positive learning results, optimized organization of 

study time, analysis and organization of information, evaluation of topics critically and reflectively, application of 

theoretical knowledge to practice, and development of new ideas from previous ones. 

To our knowledge, no study has been completed on which training model is best suited to teach students with future 

metaverse-oriented learning. That is why this study has been performed. To learn which training approach (flipped 

learning or e-learning) causes students to acquire better skills when carrying out a teaching and learning process in the 

metaverse.  

2- Materials and Methods 

2-1- Research Design 

A quantitative research plan has been created to achieve the stated objective and answer the diverse research 

questions. Specifically, the plan is quasi-experimental of the pre-post type. For correct development, the methodological 

recommendations of the experts have been followed [56]. 

The study variables have also been defined. The training approach employed is designed as an independent variable, 

including the approach’s application in the analyzed dimensions. 

2-2- Participants 

173 secondary education Spanish students participated in the study. 45.08% were men, and the rest were women with 

a mean age of 15 years (SD = 1.38). These subjects were chosen using an intentional sampling technique. The sampling 

technique is justified because the researchers are aware of using these techno-pedagogical approaches by the teachers 

who collaborated in the study. Initially, the sample comprised 193 students. Still, due to sample death (change of 

educational center of the students, absenteeism, and refusal to take part in the study), it was reduced to 173. Based on 

previous studies, the literature shows that the sample volume used is acceptable for the investigation. That is, the sample 

size does not imply any limitation or production of bias [57, 58]. 

2-3- Instrument 

The data collection has been produced by adapting the Teaching and Learning Experiences Questionnaire (ETLQ) to 

the Spanish context [59]. It is a tool comprised of three dimensions (Teaching and learning environment; Student 

learning approach; Critical thinking), representing a total of 32 items. In addition, the researchers collected the students’ 

learning outcomes by registering the teachers who collaborated in the study. The instrument follows a 5-point Likert 

scale response format, with 1(one) being the most negative value and 5(five) being the most positive. 
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This questionnaire presents adequate psychometric properties achieved through various validation and reliability 

tests. The authors submitted it for structural analyzes to approve the original theoretical model. Then they validated the 

model as a whole and compared respective relationships. Structural equations were then applied that revealed the model's 

goodness-of-fit indices. Additionally, factor analyzes were performed along with the CFI, TLI, CMIN, SRMS indices. 

Reliability was also verified using Cronbach's alpha. The authors of the adaptation of the ETLQ to the Spanish context 

obtained adequate values in the different tests carried out, confirming the instrument’s relevance. 

2-4- Procedure and Data Analysis 

The study began at the beginning of Covid-19 (March 2019) and was organized in several phases. First, various 

educational centers in Spain were contacted to conduct the research. Next, the sample and the informed consent of the 

participants were approved, and the first measurement of the instrument was made. This occurred electronically since 

society was confined at home due to the pandemic. Next, a didactic unit consisting of 8 sessions was taught through e-

learning. Once concluded, the measurement was re-taken with the ETLQ. The next phase of the study continued in 

September 2020, when the students returned to school. In this case, a didactic unit (also 8 sessions) was taught using the 

flipped learning approach, with its respective pre-post measurement. 

 

Figure 1. Study phases 

Data analysis was performed using the Statistical Package for the Social Sciences (SPSS) v25 program (IBM Corp., 

Armonk, NY, USA). In this work, statistics such as the mean (M), standard deviation (SD), and the standard error of the 

mean (SE) are presented. In addition, the Skewness (Skw) and Kurtosis (Kme) tests were also carried out to determine 

the sampling trend. Furthermore, specific tests were conducted, such as the t-Student test (tn1+n2-2) to compare the 

means. Similarly, Cohen's d tests and biserial correlation (rxy) were used to calculate the effect size. P values < .05 have 

been taken to consider statistically significant differences. 

3- Results 

The values obtained in table one include the pretest measurements taken before starting the educational experience 

based on e-learning and flipped learning. The results show that they start from similar measurements. In this case, it can 

be concluded that the values of the dimensions are equivalent. In the pretest measures of the educational experience 

based on e-learning, it is observed that the dimension with the highest value is TLE. On the other hand, the dimension 

with the lowest value is LO. The same can be seen with the educational experience based on flipped learning. It is noted 

that all the dimensions, except LO, show values in the medium-high range. In comparison, LO is situated in the medium-

low range. In the post-test measures, both in the educational experience based on e-learning and flipped learning, higher 

values are found compared to those obtained in the pretest measures. In the educational experience based on e-learning, 

the dimension with the highest value is LO. In contrast, the one with the lowest value is SLA. In general, the values are 

in the medium-high range in all dimensions. On the other hand, in the educational experience based on flipped learning, 
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TLE is the dimension with the highest value. This can be compared to LO being the dimension with the lowest value. 

The values as a whole are in the medium-high range in all dimensions. The data varies for the educational experience 

based on e-learning. The standard deviation, in most of the dimensions, shows that there is no dispersion of response 

[60]. In the pretest measures, a small response dispersion is detected in the LO dimension of e-learning and flipped 

learning. This is also seen in the LO dimension of the flipped learning experience in the posttest measures.  Skewness 

measures show that the sample distribution is normal. Kurtosis indicates a tendency to respond mainly platikurtic. 

Table 1. Results obtained for the dimensions of study in e-learning and flipped learning of Secondary Education 

 Parameters 

 Dimensions 
 Pretest  Posttest 

 M SD Skw Kme  M SD Skw Kme 

E
-l

ea
rn

in
g
 

TLE  3.50 0.426 -1.27 2.67  3.62 0.320 -0.355 0.285 

SLA  3.11 0.336 0.190 -0.446  3.36 0.351 -0.387 -0.295 

CT  3.18 0.472 -0.639 0.161  3.69 0.486 -0.452 -0.332 

LO  1.97 1.06 0.767 -0.709  3.75 0.870 -1.20 1.78 

F
li

p
p
ed

 l
ea

rn
in

g
 

TLE  3.48 0.420 -1.26 2.61  3.71 0.298 -0.260 0.444 

SLA  3.08 0.346 0.105 -0.218  3.50 0.338 0.057 -0.148 

CT  3.12 0.503 -0.525 -0.185  3.43 0.532 0.060 -0.659 

LO  2.06 1.15 0.814 -0.468  3.28 1.07 -1.22 0.005 

Note: TLE = Teaching and learning environment; SLA = Student learning approach; CT = Critical thinking; LO = Learning outcomes. 

Significant differences are observed graphically in the LO dimension in the pretest-posttest measurements. On the 

other hand, in the rest of the dimensions, the values range between 3 and 4 points (Figure 2). 

 

Figure 2. Comparison between e-learning and flipped learning group pretest-posttest 

The degree of independence in the results was measured using the student's t-statistic from two different perspectives. 

From one perspective, independent samples were analyzed. That is, a comparison was made between the educational 

experience based on e-learning and flipped learning, in both the pretest and posttest. The data shows (Table 2) that 

comparing the e-learning and flipped learning educational experience in the pretest measures yields non-significant 

values. There are no significant differences in the means obtained in each dimensions. From the other perspective, 

considerable differences are observed in the post-test measures in all dimensions. The flipped learning educational 

experience values are higher in the TLE and SLA dimensions. Whereas in the CT and LO dimensions, the values are 

higher in the e-learning experience. The TLE dimension shows significant values. The rest of the dimensions show very 

significant values. The bi-serial correlation shows a medium-low relationship strength, with minimal effect size in all 

dimensions and insignificant. 
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Table 2. Study of the value of independence between independent samples with pretest and posttest. Student T for 

independent samples 

Dimensions  µ(X1-X2) tn1+n2-2 df d rxy 

TLE 
pre 0.021(3.50-3.48) n.s 172 n.s n.s 

post -0.087(3.62-3.71) -2.638** 172 0.005 0.141 

SLA 
pre 0.030(3.11-3.08) n.s 172 n.s n.s 

post -0.134(3.36-3.50) -3.619** 172 0.009 0.192 

CT 
pre 0.065(3.18-3.12) n.s 172 n.s n.s 

post 0.263(3.69-3.43) 4.797** 172 0.004 -0.250 

LO 
pre -0.092(1.97-2.06) n.s. 172 n.s n.s. 

post 0.468(3.75-3.28) 4.463** 172 -0.022 -0.234 

Note: µ= mean difference; X1=control group; X2=experimental group; **. Correlation is significant at the 0.01 level; n.s. Correlation 

not significant 

On the other hand, related samples have been analyzed, i.e., between the pretest and posttest of the e-learning and 

flipped learning educational experiences (table 3). The data shows a significant relationship in all the dimensions 

analyzed. In that, there has been an improvement in the students. The greatest difference in means is observed in the LO 

dimension, meaning these educational experiences directly impact students’ academic results. The smallest difference 

in means is observed in the TLE dimension. 

Table 3. Study of the value of independence between dependent samples between the control group and experimental 

group. T for Student for related samples 

Dimensions  µ(Y1-Y2) tn1+n2-2 df SD SEA 

TLE 
EL -0.112(3.50-3.62) -3.563** 172 0.450 0.034 

FL -0.231(3.48-3.71) -6.906** 172 0.440 0.033 

SLA 
EL -0.247(3.11-3.36) -7.448** 172 0.437 0.033 

FL -0.412(3.08-3.50) -11.818** 172 0.459 0.034 

CT 
EL -0.507(3.18-3.69) -10.083** 172 0.661 0.050 

FL -0.309(3.12-3.43) -5.980** 172 0.680 0.051 

LO 
EL -1.78(1.97-3.75) -18.377** 172 1.27 0.097 

FL -1.22(2.06-3.28) -9.470** 172 1.70 0.129 

Note: EL= E-learning; FL= Flipped learning; µ= mean difference; Y1=pretest; Y2=posttest; **. Correlation is significant at the 0.01 

level; n.s. Correlation not significant. 

4- Discussion 

4-1- Main Findings of the Present Study 

This study focused on discovering which of the two approaches, e-learning or flipped learning, allows a better 

qualification for students to carry out training actions in the metaverse. The fundamental findings of this research relate 

to the finding that each of the methodologies used enhances a specific dimension of the teaching and learning process. 

Although the previous results using e-learning and flipped learning as methodologies were similar, the results obtained 

after applying the innovative pedagogical experience in each case were very significant. 

One of the main findings of this study confirmed that there are no significant differences in the dimensions analyzed 

in terms of the benefits of e-learning over flipped learning at a general level. It has not been observed that one experience 

has obtained better results than the other at a general level, as the results are positive in both cases. However, 

interdimensional differences allow us to verify that each methodology enhances a set of specific dimensions of learning 

to a greater extent. The flipped learning educational experience has significantly boosted dimensions related to the 

teaching and learning environment and outcomes. Yet, comparably, the e-learning educational experience has 

significantly boosted dimensions of critical thinking and academic outcomes. In short, implementing these educational 

experiences based on e-learning and flipped learning significantly impacts students’ teaching and learning process. This 

aspect is determined by the type of methodology used. 

4-2- Comparison with Other Studies 

A new education is already an existing reality [8]. A reality that is not only metaphorical but also conceived as a 

unique environment created by digital tools [29]. A technology that has made it possible to make a sudden change from 

the pure attendance of the training processes to the pure immersion of the student in a parallel world [31]. This allows 
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that carrying out of training actions in the first person, with an extra element of interaction and motivation in 

environments controlled and personalized by technology [34]. We must not forget that Covid-19 has harmed society 

due to its great consequences for people’s livelihoods [53]. However, at the educational level, it has brought an 

extensive repertoire of resources and applications that promote and facilitate instructional processes [51]. This has 

increased the commitment to the educational metaverse [54]. A space that until recently was unthinkable but is now a 

reality [55]. 

Pedagogical approaches based on technology, autonomous participation, and student involvement, such as e-learning 

and flipped learning, have significantly developed in recent years [47, 49]. In this sense, its greatest peak occurred during 

pandemic times and the return to the classroom with blended learning [18]. These approaches have involved techno-

pedagogical training to highlight students’ abilities, skills, and competencies in the digital aspect [22]. The e-learning 

and flipped learning training practices have enabled the students to familiarize themselves with content management 

platforms. This contains their inclusion in the first level of education through technology [52]. 

The results achieved in this research have reflected relevant aspects such as carrying out a prelude or conducting the 

students' preparation for the metaverse. Statistically, the resulting pretest measures in both training approaches are 

similar. On the other hand, when performing the post-test in e-learning and in flipped learning, better results are obtained 

in the different dimensions analyzed. Specifically, through e-learning, the LO dimension is enhanced [40, 43]. With 

flipped learning, the TLE dimension demonstrates the highest value [41, 46]. 

At first, in the comparison of the first measurement of both training approaches, no significant values were found. 

However, these were reported in the final measure of the post-test in all the dimensions involved in the study [42]. More 

specifically, the results in the TLE and SLA dimensions increase in the flipped learning approach [44]. However, the 

CT and LO dimensions stand out in e-learning [45]. As a note of special relevance, it has been revealed that the LO 

dimension positively impacts students [40]. 

4-3- Implication and Explanation of Findings 

This study presents a set of implications. Firstly, it further expands our knowledge about the metaverse in the 

educational field. This work allows us to determine which techno-pedagogical approach is more relevant to introduce 

and train students towards a new way of working with didactic content. The metaverse is a virtual world with enormous 

educational possibilities. As such, any research that contributes to promoting its commitment and implementation as a 

new learning space will be relevant to the advancement of science. Through this research, the scientific and educational 

communities will have a pilot experience that will serve as the foundation and support for future work. In the same 

way, this work can contribute to training courses for teachers on aspects necessary in the metaverse and their 

corresponding transfer to students. Lastly, the increase in literature and the commitment of researchers to study 

determining factors may lead to greater investment by technology companies dedicated to developing the metaverse in 

education. 

5- Conclusion 

In short, this research concludes that both approaches are relevant as an introduction to preparing students to acquire 

the skills and competencies required by a training action in the metaverse. It has been noticed that each techno-

pedagogical approach enhances certain dimensions. Therefore, carrying out a learning chain would be relevant, as 

demonstrated in this study. Both approaches would have to be conducted to reach adequate levels in TLE, SLA, CT, 

and LO. However, this must be done without causing a sudden change at the methodological level. Since students in the 

secondary educational stage are accustomed to face-to-face learning, it is recommended to apply flipped learning first. 

This measure is taken to familiarize students with using platforms and ubiquitous work. Then, after an adaptation period 

to the hybrid environment, e-learning could be switched to a purely distance approach to immerse the student in a digital 

space experienced in the first person. 

It is important to note that the findings in this study should be treated cautiously. This research is limited to 

analyzing the Spanish context, so the results achieved can only be generalized to Spanish secondary school students. 

Likewise, implementing a first methodological approach through e-learning (as a consequence of the confinement 

forced by Covid-19) could lead to an adaptation and, consequently, an improvement of the skills and abilities of the 

students. This aspect may have influenced the results of the hybrid approach, followed later by flipped learning. As a 

future line of work, after this first study in which two techno-pedagogical approaches are put to the test to verify which 

one obtains the best skills necessary for an optimal training process in the metaverse, it is intended to explore other 

areas of Spanish geography to examine the findings obtained in this investigation. By doing this, it is intended to 

internationalize the sample of participants to extend this study to other pioneering countries in the field of the 

educational metaverse. 
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