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Facilitating self-efficacy in university students: An interactive 

approach with Flipped Classroom

The aim of this study is to investigate the perceived self-efficacy of university 

students after experiencing several Flipped Classroom sessions at different time 

points: prior to the outbreak of the COVID-19 pandemic (onsite instruction) and 

after confinement at home (online instruction). The study's methodology 

followed a quantitative approach in which a total of 376 university students who 

had experienced the Flipped Learning sessions completed a general self-efficacy 

questionnaire. The results showed that the perceived self-efficacy is influenced 

by the academic year in which the students are enrolled, the modality in which 

the Flipped Classroom experience has been implemented (online or onsite) and 

the predisposition to innovation. In terms of practical implications, the Flipped 

Classroom applied in online formats could be a highly useful resource for 

designing active learning environments in which university students could 

improve their sense of self-efficacy. Consequently, their expectations and 

academic performance could also be improved.

Keywords: Flipped Classroom, self-efficacy, online, innovation

1. Introduction

The closure of educational institutions across all levels has led to an immediate 

transformation in higher education that has given a huge turn to teaching and learning 

processes (Almarzooq et al., 2020). Students started learning from home and teachers 

have been using their ingenuity, creativity and imagination to design learning that, until 

now, most of them were not used to. This is because an online mode of teaching was not 

how they would teach. In this complex and unexpected context, the guidance and 

instructions that teachers offer to their students, regardless of their educational stage, 

can be considered as one of the key factors for academic success. Distance education 

has thus become a reality that has been driven and supported by digital transformation. 

In turn, in the era of COVID-19, the need has arisen to incorporate innovative solutions 
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that optimize educational efforts through the adoption and use of technology, among 

many other actions. Virtual learning platforms and the application of active 

methodologies that are based on the use of these digital resources have the potential to 

respond to a diversity of learning cycles.

In Higher Education, it is convenient to completely redesign learning 

experiences and place the main focus on teacher-student and student-student 

interactions, and online training and student-centered approaches, respectively. In recent 

years, the positive effects of student-centered approaches to learning have been widely 

debated in the literature (Kong, 2015). It has been mentioned that this mode of learning 

has the potential to improve, among many other skills, the performance and perceived 

self-efficacy of students, as well as the social interactions that occur between students 

and teachers (Hwang & Lai, 2017). Student-centered learning environments require the 

application of active learning strategies that are completely different from traditional 

classroom instruction. Among these strategies, the need to involve the students' own 

presentations, work on problem-solving skills, establish self-assessment techniques and 

peer evaluation and, finally, enhance discussions in group formats has been pointed out 

as particularly relevant. Despite this, the creation of these learning environments 

continues to be a considerable challenge at any educational level (Mohanty & Parida, 

2016).

Furthermore, in the context of Higher Education, the self-efficacy of students 

constitutes a key factor in the regulation of their learning behaviors (Van Dinther et al., 

2011). In fact, the perception of self-efficacy mediates between various determinants of 

competence development (for example, skill, knowledge, ability, or former 

achievements) and their subsequent performances (Bandura, 2006). As a result of this 

important role, it is essential to know and analyze the development of the students' 

Page 2 of 29

URL: http://mc.manuscriptcentral.com/cher  Email: herd.giles@gmail.com

Higher Education Research & Development

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

perception of self-efficacy when active learning processes based on a Flipped 

Classroom methodology are implemented in the university classroom. Also, more 

research is needed to know on what basis implementation of Flipped Classroom 

explicitly benefits teaching and learning, in comparison to the traditional mode of 

teaching. At the same time, the improvement in perceived self-efficacy after 

experiencing Flipped Classroom sessions has to be measured considering the effects 

that different variables exert on it. Therefore, this research aims to evaluate the 

perceived self-efficacy of university students after being involved in several learning 

sessions with Flipped Classroom. We also aim to identify some personal and contextual 

factors that influence how student’s self-efficacy perceptions improved based on 

Flipped Classroom methodology.

Specifically, the main objective of this study is to identify if university students 

who have participated in the Flipped Classroom sessions (both in an onsite and online 

format) perceive an improvement in their perception of general self-efficacy and in 

perception of their learning process. We also aim to analyse the relationships between 

different contextual variables (such as the way in which the Flipped Classroom 

experience has been implemented, the course in which they are enrolled, the 

predisposition to educational innovation and previous experience with innovation) and 

student`s perception of self-efficacy, respectively.

2. Behavioral framework for perceived self-efficacy and Flipped Learning

The pedagogical model known as Flipped Classroom, Flipped Learning or inverted 

classroom (among other names) allows the design and implementation of very diverse 

didactic modalities. Since its emergence, this methodology has been understood as a 

reversal of traditional classroom roles. In this way, the students lead the main role of the 

learning process and the teacher acts as a guide and mediator (Bergmann & Sams, 
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2012). Under this approach, the contents are consulted and studied by the students 

outside the classroom and, subsequently, the contact hours with the teacher are used to 

deepen and resolve possible doubts. As Tourón and Santiago (2015) point out, 

“inverting” the learning process does not refer only to a prior consultation of the 

contents. Rather, it is arranged as a comprehensive approach to learning. 

Authors such as AlJaser (2017) highlight that the Flipped Classroom strategy is 

designed to respond to the needs for self-efficacy and skills development within a 

completely integrated system. And students feel self- efficacious when they are actively 

involved in the construction and dissemination of their own knowledge (Abey & 

Dawson, 2015). According to AlJaser (2017), this self-efficacy is understood as the 

beliefs of oneself in their own personal abilities to be able to motivate themselves and 

put in place the cognitive resources and action programs necessary to handle a certain 

situation. From a procedural point of view, it is defined as the mental image of the 

student about their personal abilities that would be derived from experiencing learning 

under a Flipped Classroom modality. Self-efficacy is what allows students to decide 

how much effort they are going to dedicate to a task, how long they will persist when 

they encounter obstacles, and how resistant they will be in difficult situations (Van 

Dinther et al., 2011). Therefore, the more robust the perception of self-efficacy, the 

greater the perseverance and effort that is put in (Bandura, 1997). And it is precisely the 

positive learning experiences that can increase both the performance and the perceived 

self-efficacy of students in the teaching-learning processes (Ajzen, 2005).

Perceived self-efficacy, which includes the belief that an individual has the 

ability to generate change through their own personal actions (Bandura, 2006), turns out 

to be a critical factor also in online learning modalities (Chyr et al., 2017). In the 

Flipped Learning model, while students work at their own pace, an increase in self-
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confidence and self-esteem could occur which, at the same time, could lead to an 

improvement in the perception of self-efficacy (Kenna, 2014). In addition, it is worth 

mentioning that those people with a greater perception of self-efficacy have shown 

better levels of commitment to achieve certain goals (Bandura, 1997). Hommes and 

Van der Molen (2012) also identified that those students with consistent self-efficacy 

subsequently used and applied newly acquired learning. Self-efficacy is linked to 

expectations about one's future performance. Therefore, in Flipped Classroom settings, 

students are expected to have a greater sense of self-efficacy as they are exposed to 

more opportunities to process learning content through videos and other electronic 

materials (Thai et al., 2017).

Although the existing studies have shown that the Flipped Classroom model is 

established as an emerging and promising tool within the field of education, few studies 

have been carried out that offer evidence about the benefits it has on the perceived self-

efficacy of students in the university environment (Namaziandost & Çakmak, 2020). In 

some of them (İyitoğlu & Erişem, 2017), the authors found positive relationships 

between perceived self-efficacy and academic success. In fact, from an educational 

perspective, students may need to experience more self-efficacy situations so that 

academic success is guaranteed. In this way, students who reported a positive effect of 

Flipped Classroom on their learning, also showed an increase in their self-efficacy 

(Ajzen, 2015).

In Bandura's social learning theory (1986) the reciprocity of student behaviors, 

personal and environmental factors was described. The theory suggests that the 

elements of the environment could determine learning behaviors and also influence 

students’ self-efficacy beliefs (Van Dinther et al., 2011). Among the very diverse 

factors or elements that can shape perceived self-efficacy in learning with Flipped 
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Classroom, it has been highlighted that the modality in which these active learning 

experiences are applied is a clear determining factor. In this sense, some studies 

(Ibrahim & Callaway, 2014) have shown that Flipped Learning in fully virtual formats 

is an important incentive for the development of self-efficacy, self-directed learning and 

even self-esteem. Also Hwang and Lai (2017) found that the interactive approach to 

learning based on online materials could stimulate students to have stronger beliefs in 

learning than in the traditional classroom.

On the other hand, the perceptual dimension of each individual as well as their 

previous experiences have been gaining importance as researchers and organizations 

have become aware of the impacts that both elements (perceptions and experiences) 

have on some expected results (Kumar & Uzkurt, 2010). Specifically, for the field of 

innovation in education, no research has been carried out in which the effects of 

predisposition or previous experience with innovation on the perception of self-efficacy 

in Flipped Classroom experiences have been analyzed. The main expressions with 

which students link innovation refer to “creativity”, “novelty” and “processes to 

generate ideas” (Edwards et al., 2009). Thus, when students have previously 

experienced the changes associated with any educational innovation project, their 

predisposition to learning and enthusiasm is expected to become more notable.

In addition to all this, it has also been found that the academic year in which 

university students are enrolled can shape their perception of self-efficacy when they 

are immersed in active learning situations. In this regard, Castedo et al. (2019) show 

that, during the first university years, the disparity of knowledge, predisposing attitudes 

and perception of self-efficacy are notably high. The literature on the relationships 

between the university course in which they are enrolled and the perception of self-

efficacy with Flipped Classroom is scarce. Despite the lack of research in this area, in 
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recent years some authors (du Rocher, 2018) have stressed the importance of designing 

active learning practices throughout all university courses so that students' perception of 

self-efficacy is increased.

In summary, previous and recent studies suggest that active learning approaches 

can increase the perceived self-efficacy of University students. A few studies offer 

relevant findings about the effects that the format of the classes or the predisposition to 

innovation have on student perceived self-efficacy. Therefore, this study explores how 

Flipped Classroom sessions were related to the improvement in the perception of 

university students’ general self-efficacy and in their learning process. In addition, a set 

of variables are considered as possible factors that explain differences in these levels of 

self-efficacy.

3. Research context and method

In the context in which this study has been developed, the Flipped Classroom 

experience was launched in various subjects of higher education. Students and 

professors from a Spanish university participated in the experience, specifically in the 

area of education. This Flipped Classroom project originated with the intention of 

providing better learning environments in which university students could develop their 

commitment and responsibility to tasks, as well as a more active type of learning. The 

subjects were selected to participate in the experience based on a series of logistical 

aspects that allowed the Flipped Classroom sessions to be successful: having sufficient 

technological resources, presenting a suitable learning content to be taught through the 

internet and have the allocation of the internal resources required for the Flipped 

Classroom design to be viable. The professors responsible for each of these subjects 

were previously informed of a series of minimum homogeneity criteria that should be 

respected to ensure the validity of the data collected. These criteria were intended to 
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ensure a similar development of the Flipped Classroom experience. The criteria 

presented were the following: first, it was requested that the theoretical contents be 

reserved for autonomous learning outside of class sessions. These class sessions could 

be carried out either as an onsite instruction in the university classroom (if the classes 

were held prior to the COVID pandemic) or as an online instruction (if the classes were 

held in a virtual format due to suspension of classroom attendance). In both cases, the 

main purpose of the class sessions (both online and in the classroom) was to deeply 

reflect on the material studied autonomously by each student and, thus, to be able to 

consolidate everything learned (Roach, 2014).

The Flipped Classroom experience in each of the subjects lasted for three weeks. 

During this time, the teachers responsible for each subject had to have planned the 

appropriate audio-visual material so that the students could receive the learning lessons 

from home. From the coordination of the project, they were recommended to rely on 

figures, diagrams, graphics and images as long as the content of the subject was 

adequate for it. In addition, it should be noted that the university students received the 

appropriate explanations about the Flipped Classroom methodology prior to the start of 

the experience. Given that it was a novel situation for all of them, the teachers 

repeatedly insisted on the need to access and view the audio-visual material that was 

offered to them from the corresponding virtual platforms. They were also informed of 

the need to complete some activities in online format that the teacher had designed. 

These activities were intended to review the content presented in the audio-visual 

material prior to the class session with the teacher. All this, with a weekly periodicity 

and prior to the onsite or online session (depending on when the experience was carried 

out). For the class sessions with the teacher, the coordination of the project offered 

different models of activities to the participating teachers that they could apply with 
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their students: quizz-type questions, elaboration of mind maps or design of questions to 

exchange with other classmates.

3.1. Participants and survey

Our sample is composed of 376 students during the first and second semesters of the 

2019-20 academic year. The 75% of the sample was enrolled in the initial university 

courses and the remaining 25% of the sample was enrolled in the last courses (third and 

fourth year of university). Regarding the way, they did the experience with Flipped 

Classroom, 68% did it through an onsite instruction and 32% through an online 

instruction. The percentage of students with a predisposition to educational innovation 

was balanced: approximately 52% had an interest in innovation compared to almost 

48% who did not. Finally, 36.70% of the sample had no previous experience with 

innovation while 63.30% did have some prior contact with this methodology.

The General Self-Efficacy Scale of (Baessler & Schwarzer, 1996) was used in 

order to analyse perceived self-efficacy of university students after being involved in 

various Flipped Classroom experiences. Using this scale, the feeling of personal 

competence is evaluated to effectively handle a wide variety of learning situations that 

can be challenging. Instead of adopting its original response format, a 10-point Likert-

type scale was used that had already been previously validated by Sanjuán et al. (2000). 

The instrument consists of a total of 10 indicators that assess the perception of personal 

competence to effectively handle a wide variety of stressful situations. Students were 

asked to rate the ten indicators of self-efficacy after experiencing the Flipped Classroom 

sessions. In this way, they had to record their degree of agreement regarding the 

contribution of this active methodology to increase their general perceived self-efficacy 

and self-efficacy in learning.
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3.2. Data analysis

Table 1 shows descriptive statistics for the self-efficacy scales (dependent variables), 

from strongly disagree (0) to strongly agree (10). In particular, the table shows the 

means, standard deviation, item total correlation (correlation coefficient between the 

score on the individual item and the sum of the scores on the remaining items) and the 

Cronbach’s alpha coefficient if the individual item is deleted from the scale. There is a 

high agreement among all the indicators on the scale. Almost all of them exceed the 

average score of 7, except for EF6 item, which refers to “Develop the necessary skills to 

handle challenging learning situations”. This item has been the one in which low 

agreement is observed within the whole scale. The respondents agreed most with the 

EF2 item (“Solve problems if I put in enough effort”; mean 7.98), followed by EF8 item 

(“Solve most tasks if I try my best”; mean 7.861). On the contrary (in addition to EF6 

item), those questions in which less agreement is observed among students refer to EF7 

item ("Handle any type of challenge that may occur"; mean 7.052) and EF9 item ("Find 

solutions or alternatives to challenging situations”; mean 7.223). Even so, it should be 

noted that the average score obtained in the degree of agreement of these indicators was 

considerably high.

The internal consistency of the concepts measured by Cronbach's alpha for the 

self-efficacy scale were reliable, ranging from 0.869 for “Handle any type of challenge 

that may occur” to 0.883 for “Finding a way to get what I want without someone 

opposing me”; and Cronbach’s alpha for the overall scale was 0.886. Similar results 

(0.87) were obtained by Sanjuan et al (2000) with Spanish university students. On the 

other hand, the correlation coefficients of the score of each item with respect to the sum 

of all the scores of the rest of the items, also presented a similar trend.

Table 1 Descriptive statistics of self-efficacy scale.
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Perception about self-efficacy Mean S.D.
Item total 

correlation

Cronbach's 

alpha

(Cronbach's alpha = 0.886)

EF1. Finding a way to get what I want without 

someone opposing me. 
7.288 1.756 0.456 0.883

EF2. Solve problems if I put in enough effort. 7.984 1.478 0.449 0.880

EF3. Persist in the proposed tasks until reaching the 

desired goal. 7.421 1.705 0.455 0.882

EF4. Have confidence in myself to handle different 

situations effectively.
7.252 1.588 0.427 0.870

EF5. Overcome unforeseen situations thanks to my 

resources and qualities. 
7.537 1.456 0.425 0.870

EF6. Develop the necessary skills to handle 

challenging learning situations.
6.738 1.974 0.455 0.882

EF7. Handle any type of challenge that may occur. 7.052 1.674 0.425 0.869

EF8. Solve most tasks if I try my best. 7.861 1.422 0.434 0.873

EF9. Find solutions or alternatives to challenging 

situations.
7.223 1.572 0.425 0.870

EF10. Find different alternatives for solving the same 

problem. 
7.249 1.732 0.426 0.870

Table 2 summarizes the sociodemographic factors and how they affected self-

efficacy. These factors will be used as explanatory variables in the analysis. The choice 

of these variables has been based on the literature review on those factors that affect the 

perceived effectiveness of active methodologies in the university environment. 

Specifically, it includes the course in which the students are enrolled, the way in which 

the Flipped experience has been carried out, the predisposition or interest in educational 

innovation and, finally, previous experience with activities or experiences of innovation. 

Regarding the academic year, it was decided to capture two subgroups that divided the 
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variable into "first university levels", including 1st and 2nd year students, and "upper 

years of university" that may also include Master's level students. On the other hand, 

and considering that this Flipped Classroom experience was developed throughout the 

2019-20 academic year (and, therefore, the second semester coincided with the outbreak 

of the COVID-19 pandemic), a second variable was proposed related to the way in 

which the logistical aspects had enabled the activities to be carried out. Within this 

variable, two categories were established: onsite instruction (if the experience was 

carried out in the first semester and, therefore, in the university classroom) and online 

instruction (if the experience started in the second semester after declaring the state of 

alarm). Finally, in the explanatory variables related to the predisposition to educational 

innovation and to previous experience with innovation activities, two categories were 

included: yes / no.

Table 2 Explanatory variables of students’ affinity for the efficacy indicators.

Variables Definition Units Mean Std Dev

First courses
Dummy variable for students in the first 

and second years.

1=1st and 2nd 

year

0=Other year

0.706 0.457

Online experience
Dummy variable for type of experience 

with Flipped Classroom

1=Online

0=Onsite
0.379 0.486

Innovative
Dummy variable for students’ 

willingness to innovate

1=Yes

0=No
0.456 0.499

Experience
Dummy variable for students’ previous 

experience with innovative experience

1=Yes

0=No
0.621 0.486

3.3. Multivariate ordered probit model for self-efficacy estimates

Assessment of the determinants of perceived improvement in their perception of self-

efficacy can be achieved using several approaches. One commonly used approach is to 

estimate a single equation such as ordered probit for each self-efficacy indicator, but it 
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ignores simultaneous behaviour. In the case of the indicators used in this study, it is 

worth noting that this simultaneous behaviour should not be ignored because they are all 

part of the same dimension called perceived “self-efficacy”. Therefore, and with the aim 

of overcoming the shortfalls of using other techniques, we estimated multivariate 

ordered probit models (Greene and Hensher, 2010).

The econometric model that summarizes the behavioral framework presented so 

far includes as dependent variables (Yik) the self-efficacy indicator for students, where i 

= 1, ..., N are students and k = 1, ..., K are different self-efficacy indicators. This model 

was selected from the intuition that students are more likely to perceive self-efficacy for 

a variety of reasons than a single one. We consider a set of exogenous explanatory 

variables to evaluate the reasons --socio-demographic effects-- which are common to all 

the alternatives (X). The model is specified as follows: 

Y*
i1= 1’ Xi + εi1, where Yi1 = j1 if and only if μj-1,1<Y*

i1< μj,1

Y*
i2= 2’ Xi + εi2, where Yi2 = j2 if and only if μj-1,2<Y*

i2< μj,2 (1)
…..

Y*
ik= k’ Xi + εik, where Yik = jk if and only if μj-1,k<Y*

ik< μj,k

where βk are parameters to be estimated, μj,k is the upper bound threshold for 

count level j of objective k (μ0,k < μ1,k … < μJ,k; μ0,k = -∞, μJ,k = +∞ for each objective k). 

The threshold bounds define a range of the underlying latent continuous variable 

corresponding to each observed discrete outcome. The εik a standard normal error term 

with:

(𝜺𝒊𝟏
𝜺𝒊𝟐
…

𝜺𝒊𝒌
) ≈ 𝑵[(𝟎

𝟎
…
𝟎),( 𝟏 𝝆𝟏𝟐 … 𝝆𝟏𝒌

𝝆𝟐𝟏 𝟏 … 𝝆𝟐𝒌
… … … …

𝝆𝒌𝟏 𝝆𝒌𝟐 … 𝟏 )] or N[0,𝜮]

The off-diagonal terms of Σ capture the error covariance across the underlying 

latent continuous variables of the different objectives; that is, they capture the effect of 
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common unobserved factors influencing the perceived improvement in their sense of 

self-efficacy. Then, if ρ12 is positive, it implies that students with a higher than average 

propensity in their peer group to self-efficacy in the first indicator are also likely to have 

a higher than average propensity to self-efficacy in the second indicator. As is well 

known, if all the correlation parameters are zero, the model system in Equations (1) 

should be estimated as independent ordered response probit models for each indicator 

providing consistent and asymptotically efficient estimators for all model parameters.

4. Results and discussion

Tables 3 and 4 present results of the multivariate ordered probit model where 

determinants of self-efficacy scales are modelled jointly. Table 3 presents estimation 

results for the socio-demographic variables and Table 4 reports the correlation 

coefficients of the random components of each self-efficacy indicator. Following 

Greene and Hensher (2010) the multivariate ordered probit model provides more 

efficient results if and only if those correlations are jointly different from zero. At the 

end of Table 3 results of the statistical test for that condition is reported. Test result 

suggests that different statements are effectively correlated by unobserved factors and 

therefore this model improve the efficiency of the estimation, also Table 4 that all self-

efficacy indicators are positively and significantly correlated, which means that are 

complementary, and consequently, students do not agree upon a single self-efficacy 

scale; instead, the probability of agreeing an item is conditional on whether other items 

have already been agreed.

The magnitude of the estimated coefficients in Table 3 do not have a direct 

interpretation, but we can say that an increase in a variable with a positive coefficient 

increases the probability of the dependent variable being in the highest category (high 
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self-efficacy), yet decreases the probability of it being in the lowest category. Then, 

regarding the results of the estimation of Table 3, firstly, the influence of the 

explanatory variable of the academic year on some of the indicators of the self-efficacy 

scale is observed. Those students enrolled in the first university courses are less likely to 

position themselves according to certain indicators of self-efficacy after experiencing 

the Flipped Classroom sessions. Specifically, there is a positive impact of taking the 

first degree courses on the perception of considering that Flipped Classroom helps 

“Persist in the proposed tasks until reaching the desired goal (EF3)” and “Solve most 

tasks with the necessary effort (EF8)”. Although with a lower degree of significance, 

the students of the first years of the university are also less likely to agree on the 

improvement of the EF2 "Personal ability to solve problems" and EF9 "Find solutions 

or alternatives to challenging situations” with the Flipped Learning methodology. The 

trend found here is similar to the results offered by Elias et al. (2010). In their study, 

those students from higher university courses presented a greater adjustment 

(understood in terms of greater perceived self-efficacy and achievement motivation) 

compared to other younger students.

On the other hand, the way in which the Flipped Classroom sessions were 

carried out has practically had no impact on the self-efficacy declarations of university 

students. Even with this, it is appreciated that the students who took the classes in an 

online format are more likely to agree on the improvement that Flipped Classroom 

offers to their ability to “Solve most tasks with the necessary effort (EF8)” and for 

“Find different alternatives for solving the same problem (EF10)”. For all other 

statements, there is no positive impact on the way in which the experience was shaped. 

These results are located in a similar line to that found in previous studies (Chu & Tsai, 

2009) in which it is indicated that the acceptability of learning experiences in online 
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formats can be determined by study preference in these online support, among other 

factors. In addition, fully online learning formats can facilitate students' cognitive 

engagement and provide guidance to efficiently interact with the learning content 

(Ibrahim & Callaway, 2014). Consequently, the chances that the self-efficacy of 

university students will be improved are greater in those online Flipped Learning course 

formats. In these online learning environments, students must access the courses 

completely independently and plan their learning times, pace and strategies by 

themselves. This fact implies a totally self-directed learning (Lai, 2015).

Willingness to innovate had a positive impact on the self-efficacy scale, except 

for EF6, “Develop the necessary skills to handle challenging learning situations” with a 

non-significant result, suggesting that students are more likely to agree with the fact that 

the Flipped Classroom experience has the potential to enhance your sense of perceived 

self-efficacy. In most of the indicators of the scale, the significance of the impact of the 

students' predisposition towards innovation was high. The only two exceptions are 

found in EF7 “Handle any type of challenge that may occur” and in EF10 “Find 

different alternatives for solving the same problem”. 

Regarding the explanatory variable related to the previous experience of 

university students with educational innovation, it is not observed that it has a 

significant impact on most of the self-efficacy indicators of the scale. Only in the EF1 

statement “Finding a way to get what I want without someone opposing me” is 

appreciated that students with previous experience were less likely to consider that the 

Flipped Classroom methodology improveed this indicator. Some studies on university 

professors (Ghaith & Yaghi, 1997), found relationships between experience and 

predisposition to innovation, the implementation of active learning practices and the 

perceived self-efficacy. In other studies carried out on a sample of professionals from 
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Turkey (Kumar & Uzkurt, 2010), a positive relationship was also found between 

readiness for innovation and perceived self-efficacy.

Table 3 Estimation results for the self-efficacy indicators.

EF1 EF2 EF3 EF4 EF5 EF6 EF7 EF8 EF9 EF10

Coef

(Std Err)

Coef

(Std Err)

Coef

(Std Err)

Coef

(Std 

Err)

Coef

(Std Err)

Coef

(Std 

Err)

Coef

(Std 

Err)

Coef

(Std Err)

Coef

(Std Err)

Coef

(Std Err)

First 

courses

-0.150

(0.138)

-0.236*

(0.139)

-

0.406***

(0.139)

-0.084

(0.136)

-0.004

(0.137)

-0.178

(0.136)

-0.177

(0.136)

-

0.463***

(0.140)

-0.238*

(0.137)

-0.167

(0.136)

Online 

exp.

-0.110

(0.129)

-0.067

(0.130)

0.163

(0.129)

0.058

(0.129)

-0.015

(0.130)

-0.004

(0.128)

0.045

(0.129)

0.233*

(0.130)

0.210

(0.129)

0.305**

(0.129)

Innovative
0.257**

(0.121)

0.492***

(0.123)

0.435***

(0.121)

0.194*

(0.120)

0.292***

(0.121)

-0.031

(0.119)

0.221*

(0.120)

0.509***

(0.123)

0.269**

(0.121)

0.223*

(0.120)

Experience
-0.201*

(0.123)

0.022

(0.123)

-0.101

(0.122)

0.165

(0.122)

0.190

(0.123)

0.138

(0.121)

0.033

(0.121)

-0.090

(0.123)

0.055

(0.122)

0.164

(0.122)

Equation 

test χ2(4)
11.17** 23.45*** 23.62*** 5.28 9.32* 2.94 5.81 30.47*** 9.41* 10.27**

Global test 

χ2(40)
93.47***

All rho=0 

χ2(45)
882.25***

Num. obs. 309

Note: *p < 0.1; **p < 0.05; ***p < 0.01.

Regarding the correlation coefficients in Table 4, highly significant correlations 

were observed between all variables. This sense of “unity” of the scale reveals a 

significant fact, and it is that in the same way that a high perception of self-efficacy is 

perceived in a certain indicator after experiencing the Flipped Classroom sessions, it 

will also occur in another indicator of self-efficacy. In all the indicators of the 
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questionnaire, the correlations were very high. Consequently, it was concluded that the 

scale was robust.

Table 4 Correlation coefficients of the random components of each self-efficacy indicator.

EF1 EF2 EF3 EF4 EF5 EF6 EF7 EF8 EF9

EF2 0.670***
(0.036)

EF3 0.438***
(0.050)

0.524***
(0.046)

EF4 0.450***
(0.050)

0.484***
(0.048)

0.531***
(0.045)

EF5 0.464***
(0.049)

0.489***
(0.048)

0.414***
(0.052)

0.694***
(0.033)

EF6 0.260***
(0.057)

0.223***
(0.060)

0.277***
(0.057)

0.506***
(0.046)

0.564***
(0.042)

EF7 0.362***
(0.053)

0.332***
(0.056)

0.433***
(0.050)

0.588***
(0.041)

0.617***
(0.038)

0.707***
(0.031)

EF8 0.474***
(0.049)

0.643***
(0.038)

0.402***
(0.053)

0.494***
(0.047)

0.577***
(0.042)

0.397***
(0.053)

0.532***
(0.045)

EF9 0.422***
(0.051)

0.444***
(0.051)

0.456***
(0.049)

0.536***
(0.044)

0.589***
(0.041)

0.587***
(0.040)

0.645***
(0.036)

0.554***
(0.044)

EF10 0.419***
(0.051)

0.410***
(0.053)

0.434***
(0.051)

0.521***
(0.045)

0.615***
(0.039)

0.611***
(0.039)

0.676***
(0.034)

0.585***
(0.042)

0.769***
(0.026)

Note: *p < 0.1; **p < 0.05; ***p < 0.01.

5. Conclusions

According to the results of this study, the Flipped Classroom improves students' 

self-efficacy, regardless of the online or onsite virtual format. This methodology in 

online format is a good possibility for this next course marked by the uncertainty of the 

evolution of the COVID-19. Currently, the beginning of the course is mostly onsite but 

online teaching can become mandatory at any time. The educational field is one of the 

many affected by this pandemic in many countries (Almarzooq, 2020; Telles, 2020; 

Wyse et al., 2020) and therefore alternative solutions must be considered in this 

situation. Thus, these online Flipped Learning environments also allow the student to be 

the protagonist of their own learning and the reduction of that social distance when 

there is no presence, thanks to the dynamic sessions and online participation of students 

with teachers (Telles, 2020). Likewise, this distance with the teacher is reduced with the 
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immediate feedback that the students receive after the activities. These tasks are 

presented in electronic format at the end of the viewing of the material provided and 

prior to the online discussion session. This whole process makes the students constantly 

active during the elaboration of their own knowledge with greater autonomy, always 

counting on the teacher as a guide in their process and with the supervision of the 

students' progress on their part (Schwarzenberg, 2020). 

The use of Flipped Classroom as a teaching resource is an important advance 

within an educational system that prioritizes innovation and the development of a wide 

range of skills. Precisely in these moments of pandemic, the digitalization of education 

and a greater use of new technologies is being imposed (Telles, 2020). All this is 

causing changes in the way classes are taught (Almarzooq, 2020).  The case of COVID-

19 has accelerated the need for innovative solutions to optimize education efforts 

(Almarzooq, 2020) and could be considered as a provider of educational technology 

(Wyse et al., 2020). This has meant an imposition of new strategies and formats that 

must be incorporated in an emergent way into the teaching-learning process and that 

pose challenges to teachers, students and families (Wyse et al., 2020). For example, the 

online Flipped Learning is an innovative, effective methodology that positively impacts 

higher education students by enhancing their learning (Dooly & Sadler, 2020). Its 

application in the classroom would be the beginning of the updating of society and an 

impulse towards an innovative education of the 21st century by making frequent and/or 

permanent use of online teaching (Telles, 2020).  

It is important to bet on a type of self-directed learning for students, since it 

would help them to learn better and at their own pace, at any time and in any place 

(O'Flaherty and Phillips, 2015). It is concluded that the online Flipped Classroom 

format is the ideal environment for students to feel more confident during online 
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discussions because they have previously seen and worked on the learning content 

before the class (Halili et al., 2015). Therefore, with the online turnkey classroom 

format, faculty can provide the opportunity for their students to seek academic help on 

their own and continue to develop their participation, self-esteem, and perceived self-

efficacy (Chyr et al., 2017).

Finally, this study could be complemented with an analysis of teachers' views as 

professionals involved in this teaching-learning process. Future research could 

investigate what factors lead these professionals to decide to apply or not the Flipped 

Classroom in their classrooms and, at the same time, explore their perspectives on the 

influence of this methodology in the self-efficacy of the students. Future research could 

also validate our findings in other educational stages, to obtain a more global vision of 

online or in-situ teaching with the Flipped Classroom method and its impact throughout 

the different formative stages.

Acknowledgements

XXXXXXX

References

Abey, S. L., & Dawson, P. (2015). Motivation and cognitive load in flipped classroom: 

definition, rational and a call for research. Higher Education Research & development, 

34(1), 1-14. https://doi.org/10.1080/07294360.2014.934336.

Ajzen, I. (2005). Attitudes, Personality and Behavior (2nd Ed.). Berkshire, England: Open 

University Press.

Ajzen, I. (2015). The theory of planned behavior is alive and well, and not ready to retire: A 

commentary on Sniehotta, Presseau, and Araújo- Soares. Health Psychology Review, 

9(2), 131-137. https://doi.org/10.1080/17437199.2014.883474

Page 20 of 29

URL: http://mc.manuscriptcentral.com/cher  Email: herd.giles@gmail.com

Higher Education Research & Development

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://doi.org/10.1080/07294360.2014.934336


For Peer Review Only

AlJaser, A. M. (2017). Effectiveness of Using Flipped Classroom Strategy in Academic 

Achievement and Self-Efficacy among Education Students of Princess Nourah bint 

Abdulrahman University. English Language Teaching, 10(4), 67. https://doi.org/ 

10.5539/elt.v10n4p67

Almarzooq, Z., Lopes, M., & Kochar, A. (2020). Virtual learning during the COVID-19 

pandemic: a disruptive technology in graduate medical education. Journal of 

the American College Cardiology. https://doi.org/10.1016/j.jacc.2020.04.015.

Baessler, J., & Schwarcer, R. (1996). Evaluación de la autoeficacia: Adaptación española de la 

escala de Autoeficacia General. Ansiedad y Estrés, 2, 1-8. Retrieved from 

https://dialnet.unirioja.es/servlet/articulo?codigo=186652

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. 

Englewood Cliffs, NJ: Prentice-Hall.

Bandura, A. (1997). Self-Efficacy: The Exercise of Control. New York: W. H. Freeman and 

Company.

Bandura, A. (2006). Adolescent development from an agentic perspective. In F. Pajares, & T. 

Urdan (Eds.), Self-efficacy beliefs of adolescents (pp. 1–43). Greenwich, CT: 

Information Age Publishing.

Bergmann, J., & Sams, A. (2012). Flip your classroom: Reach every student in every class 

every day. Eugene, OR: International Society for Technology in Education.

Castedo, R., Lopen, L., Chiquito, M., Navarro, J., Cabrera, J., & Ortega, M. (2019). Flipped 

classroom comparative case study in engineering in higher education. Computer 

Applications in Engineering Education, 27(1), 206-211. 

https://doi.org/10.1002/cae.22069

Chu, R., & Tsai, C. C. (2009). Self‐directed learning readiness, Internet self‐efficacy and 

preferences towards constructivist Internet‐based learning environments among 

higher‐aged adults. Journal of Computer Assisted Learning, 25(5), 489-501. 

https://doi.org/10.1111/j.1365-2729.2009.00324.x

Page 21 of 29

URL: http://mc.manuscriptcentral.com/cher  Email: herd.giles@gmail.com

Higher Education Research & Development

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://doi.org/10.1016/j.jacc.2020.04.015


For Peer Review Only

Chyr, W. L., Shen, P. D., Chiang, Y. C., Lin, J. B., & Tsai, C. W. (2017). Exploring the effects 

of online academic help-seeking and flipped learning on improving students’ learning. 

Educational Technology & Society, 20(3), 11-23. https://doi.org/10.1007/s10209-019-

00690-x

Dooly, M., & Sadler, R. (2020). If you don’t improve, what’s the point? Investigating the 

impact of a flipped online exchange in teacher education. ReCALL, 32(1), 4-24. 

https://doi:10.1017/S0958344019000107.

Du Rocher, A.R. (2018). Active learning strategies and academic self-efficacy relate to both 

attentional control and attitudes towards plagiarism. Active Learning in Higher 

Education, 1-14. https://doi.org/10.1177/1469787418765515.

Edwards, M., Sánchez-Ruiz, L. M., Tovar-Caro, E., & Ballester-Sarrias, E. (2009). Engineering 

students’ perceptions of innovation and entrepreneurship competences. In 39th 

ASEE/IEEE frontiers in education conference October 18–21, San Antonio, USA.

Elias, H., Noordin, N., & Mahyuddin, R. H. (2010). Achievement, motivation and self efficacy 

in relation to adjustment among university students. Journal of Social Sciences, 6, 333-

339. https://doi.org/10.3844/jssp.2010.333.339

Ghaith, G., & Yaghi, H. (1997). Relationships among experience, teacher efficacy, and attitudes 

toward the implementation of instructional innovation. Teaching and Teacher 

Education, 13, 451-458. https://doi.org/ 10.1016/S0742-051X(96)00045-5

Greene, W., Hensher, D. (2010). Modeling Ordered Choices. Cambridge University Press, 

Cambridge.

Halili, S. H., Razak, R. A., & Zainuddin, Z. (2015). Enhancing collaborative learning in flipped 

classroom. International Journal of Basic & Applied Sciences, 9(7), 147-149. Retrieved 

from 

https://www.academia.edu/21449509/Enhancing_collaborative_learning_in_flipped_cla

ssroom

Hommes, M. A., & Van der Molen, H. T. (2012). Effects of a self-instruction communication 

skills training on skills, self-efficacy, motivation and transfer. European Journal of 

Page 22 of 29

URL: http://mc.manuscriptcentral.com/cher  Email: herd.giles@gmail.com

Higher Education Research & Development

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://doi


For Peer Review Only

Open, Distance, and E-Learning, 1, 1-11. Retrieved from 

https://www.learntechlib.org/p/73810/.

Hwang, G. J., & Lai, C. L. (2017). Facilitating and bridging out-of-class and in-class Learning: 

An interactive e-book based flipped learning approach for math courses. Educational 

Technology & Society, 20(1), 184-197. Retrieved from 

https://pdfs.semanticscholar.org/c9b3/d4cbaebf78c675da85922da0d0db68cb321e.pdf?_

ga=2.263375372.1669688388.1604228874-296828131.1544092222

Ibrahim, M., & Callaway, R. (2014). Students’ learning outcomes and self-efficacy perception 

in a flipped classroom. In T. Bastiaens (Ed.), Proceedings of E-Learn: World 

Conference on E-Learning in Corporate, Government, Healthcare, and Higher 

Education 2014 (pp. 899-908). Chesapeake, VA: Association for the Advancement of 

Computing in Education (AACE).

İyitoğlu, O., & Erişem, Y. (2017). Delving into flipping EFL classroom: A mixed method study. 

European Journal of English Language Teaching, 3(1), 120-151. 

https://doi.org/10.5281/zenodo.1045310

Kenna, D. C. (2014). A study of the effect the flipped classroom model on student self-efficacy. 

Master'sThesis, North Dakota State University, Fargo, North Dakota.

Kong, S. C. (2015). An experience of a three-year study on the development of critical thinking 

skills in flipped secondary classrooms with pedagogical and technological support. 

Computers & Education, 89, 16-31. https://doi.org/ 10.1016/j.compedu.2015.08.017

Kumar, R., & Uzkurt, C. (2010) Investigating the effects of self-efficacy on innovativeness and 

the moderating impact of cultural dimensions. Journal of International Business & 

Cultural Studies, 4, 1-15.

Lai, C. (2015). Modeling teachers’ influence on learners’ self-directed use of technology for 

language learning outside the classroom. Computers & Education, 82, 74-83. 

https://doi.org/ 10.1016/j.compedu.2014.11.005

Page 23 of 29

URL: http://mc.manuscriptcentral.com/cher  Email: herd.giles@gmail.com

Higher Education Research & Development

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

Mohanty, A., & Parida, D. (2016). Exploring the efficacy & suitability of Flipped Classroom 

instruction at school level in India: A pilot study. Creative Education, 7, 768-776. 

http://dx.doi.org/10.4236/ce.2016.75079

Namaziandost, E., & Çakmak, F. (2020). An account of EFL learners’ self-efficacy and gender 

in the flipped classroom model. Education and Information Technologies, 25(2), 414-

429. https://doi.org/10. 1007/s10639-020-10167-7.

O’Flaherty, J., & Phillips, C. (2015). The use of flipped classrooms in higher education: A 

scoping review. The Internet and Higher Education, 25, 85-95. 

https://doi.org/10.1016/j.iheduc.2015.02.002

Roach, T. (2014). Student perceptions toward flipped learning: New methods to increase 

interaction and active learning in economics. International Review of Economics 

Education, 17, 74-84. http://doi.org/10.1016/j.iree.2014.08.003.

Sanjuán, P., Pérez A. P., & Bermúdez, J. (2000). Escala de autoeficacia general: datos 

psicométricos de la adaptación para población española. Psicothema, 12, 509-513. 

Retrieved from: https://www.redalyc.org/articulo.oa?id=2931/293123551018

Schwarzenberg, P., Navon, J., & Pérez-Sanagustín, M. (2020). Models to provide guidance in 

flipped clases using online activity. Journal of computing in Higher Education, 32, 282-

306. https://doi.org/10.1007/s12528-019-09233-y.

Telles, D. M. Transitioning university courses online in response to COVID-19. (2020). Journal 

of Teaching and Learning, 14(1), 108-119. https://doi.org/10.22329/JTL.V14I1.6262

Thai, N. T., De Weber, B., & Valcke, M. (2017). The impact of a flipped classroom design on 

learning performance in higher education: Looking for the best “blend” of lectures and 

guiding questions with feedback. Computers and Education, 107, 113-126. 

https://doi.org/10.1016/j.compedu.2017.01.003

Tourón, J. & Santiago, R. (2015). El modelo flipped learning y el desarrollo del talento en la 

escuela. Revista de Educación, 368, 196-231. https://doi.org/ 10.4438/1988-592X-RE-

2015-368-288

Page 24 of 29

URL: http://mc.manuscriptcentral.com/cher  Email: herd.giles@gmail.com

Higher Education Research & Development

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

http://doi.org/10.1016/j.iree.2014.08.003
https://doi.org/10.1007/s12528-019-09233-y


For Peer Review Only

Van Dinther, M., Dochy, F., & Segers, M. (2011). Factors affecting students’ self-efficacy in 

higher education. Educational Research Review, 6(2), 95-108. https://doi.org/ 

10.1016/j.edurev.2010.10.003

Wyse, A. E., Arden Hilla, R., Stickney, D. B., Beckler, A., Close, C. N., & Madison, W. I. 

(2020). The potential impact of COVID-19 on student learning and how schools can 

respond. Educational Measurement Issues and Practice, 0(0), 1-5. 

https://doi.org/10.1111/emip.12357

Page 25 of 29

URL: http://mc.manuscriptcentral.com/cher  Email: herd.giles@gmail.com

Higher Education Research & Development

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

Table 1 Descriptive statistics of self-efficacy scale.

Perception about self-efficacy Mean S.D.
Item total 

correlation

Cronbach's 

alpha

(Cronbach's alpha = 0.886)

EF1. Finding a way to get what I want without 

someone opposing me. 
7.288 1.756 0.456 0.883

EF2. Solve problems if I put in enough effort. 7.984 1.478 0.449 0.880

EF3. Persist in the proposed tasks until reaching the 

desired goal. 7.421 1.705 0.455 0.882

EF4. Have confidence in myself to handle different 

situations effectively.
7.252 1.588 0.427 0.870

EF5. Overcome unforeseen situations thanks to my 

resources and qualities. 
7.537 1.456 0.425 0.870

EF6. Develop the necessary skills to handle 

challenging learning situations.
6.738 1.974 0.455 0.882

EF7. Handle any type of challenge that may occur. 7.052 1.674 0.425 0.869

EF8. Solve most tasks if I try my best. 7.861 1.422 0.434 0.873

EF9. Find solutions or alternatives to challenging 

situations.
7.223 1.572 0.425 0.870

EF10. Find different alternatives for solving the same 

problem. 
7.249 1.732 0.426 0.870
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Table 2 Explanatory variables of students’ affinity for the efficacy indicators.

Variables Definition Units Mean Std Dev

First courses
Dummy variable for students in the first 

and second years.

1=1st and 2nd 

year

0=Other year

0.706 0.457

Online experience
Dummy variable for type of experience 

with Flipped Classroom

1=Online

0=Onsite
0.379 0.486

Innovative
Dummy variable for students’ 

willingness to innovate

1=Yes

0=No
0.456 0.499

Experience
Dummy variable for students’ previous 

experience with innovative experience

1=Yes

0=No
0.621 0.486
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Table 3 Estimation results for the self-efficacy indicators.

EF1 EF2 EF3 EF4 EF5 EF6 EF7 EF8 EF9 EF10

Coef

(Std Err)

Coef

(Std Err)

Coef

(Std Err)

Coef

(Std 

Err)

Coef

(Std Err)

Coef

(Std 

Err)

Coef

(Std 

Err)

Coef

(Std Err)

Coef

(Std Err)

Coef

(Std Err)

First 

courses

-0.150

(0.138)

-0.236*

(0.139)

-

0.406***

(0.139)

-0.084

(0.136)

-0.004

(0.137)

-0.178

(0.136)

-0.177

(0.136)

-

0.463***

(0.140)

-0.238*

(0.137)

-0.167

(0.136)

Online 

exp.

-0.110

(0.129)

-0.067

(0.130)

0.163

(0.129)

0.058

(0.129)

-0.015

(0.130)

-0.004

(0.128)

0.045

(0.129)

0.233*

(0.130)

0.210

(0.129)

0.305**

(0.129)

Innovative
0.257**

(0.121)

0.492***

(0.123)

0.435***

(0.121)

0.194*

(0.120)

0.292***

(0.121)

-0.031

(0.119)

0.221*

(0.120)

0.509***

(0.123)

0.269**

(0.121)

0.223*

(0.120)

Experience
-0.201*

(0.123)

0.022

(0.123)

-0.101

(0.122)

0.165

(0.122)

0.190

(0.123)

0.138

(0.121)

0.033

(0.121)

-0.090

(0.123)

0.055

(0.122)

0.164

(0.122)

Equation 

test χ2(4)
11.17** 23.45*** 23.62*** 5.28 9.32* 2.94 5.81 30.47*** 9.41* 10.27**

Global test 

χ2(40)
93.47***

All rho=0 

χ2(45)
882.25***

Num. obs. 309

Note: *p < 0.1; **p < 0.05; ***p < 0.01.
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Table 4 Correlation coefficients of the random components of each self-efficacy indicator.

EF1 EF2 EF3 EF4 EF5 EF6 EF7 EF8 EF9

EF2 0.670***
(0.036)

EF3 0.438***
(0.050)

0.524***
(0.046)

EF4 0.450***
(0.050)

0.484***
(0.048)

0.531***
(0.045)

EF5 0.464***
(0.049)

0.489***
(0.048)

0.414***
(0.052)

0.694***
(0.033)

EF6 0.260***
(0.057)

0.223***
(0.060)

0.277***
(0.057)

0.506***
(0.046)

0.564***
(0.042)

EF7 0.362***
(0.053)

0.332***
(0.056)

0.433***
(0.050)

0.588***
(0.041)

0.617***
(0.038)

0.707***
(0.031)

EF8 0.474***
(0.049)

0.643***
(0.038)

0.402***
(0.053)

0.494***
(0.047)

0.577***
(0.042)

0.397***
(0.053)

0.532***
(0.045)

EF9 0.422***
(0.051)

0.444***
(0.051)

0.456***
(0.049)

0.536***
(0.044)

0.589***
(0.041)

0.587***
(0.040)

0.645***
(0.036)

0.554***
(0.044)

EF10 0.419***
(0.051)

0.410***
(0.053)

0.434***
(0.051)

0.521***
(0.045)

0.615***
(0.039)

0.611***
(0.039)

0.676***
(0.034)

0.585***
(0.042)

0.769***
(0.026)

Note: *p < 0.1; **p < 0.05; ***p < 0.01.
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