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ABSTRACT

The flipped classroom is a methodology recognised for its positive impact on the self-regulation of learning and 
academic performance. There is extensive literature that demonstrates its potential for educational flexibility, 
including the adaptation to online and blended modes of delivery that utilize digital technology successfully. There 
is, however, little evidence which proves that a unique flipped classroom design can be adjusted to different teaching 
modes without affecting student satisfaction and learning outcomes. In this research, we analyse eight cases of flipped 
classroom implementation during the 2020-2021 and 2021-2022 academic years in the Faculty of Education Sciences 
at Universitat Autònoma de Barcelona. According to the findings, students who seem to have a stronger perception 
of self-regulated learning development and technology appropriation also have higher perception of academic 
performance, although they do not achieve better results. There are no significant variations in pedagogical design 
satisfaction or learning outcomes depending on teaching modality. However, the study did find that the most flexible 
teaching modes, such as intermittent face-to-face and hybrid teaching, offered more benefits to students in terms 
of academic performance and self-regulated learning. The main conclusion is that flipped classroom is a flexible 
methodology that can be adapted to different teaching modes while maintaining student satisfaction and learning 
outcomes.
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RESUMEN

El aula invertida es una metodología reconocida por su impacto positivo en la autorregulación del aprendizaje y 
el rendimiento académico. Existe amplia literatura que demuestra sus posibilidades para la flexibilidad educativa, 
incluyendo la adaptación a modalidades de enseñanza en línea y semipresencial con aprovechamiento de las 
tecnologías digitales. Sin embargo, existen pocas evidencias que demuestren que un mismo diseño de aula invertida 
pueda ajustarse a distintas modalidades de enseñanza sin afectar a la satisfacción ni a los resultados de aprendizaje 
del estudiantado. En esta investigación, analizamos ocho casos de aplicación de un mismo diseño de aula invertida 
durante los cursos académicos 2020-2021 y 2021-2022 en la Facultad de Ciencias de Educación de la Universitat 
Autònoma de Barcelona. Los resultados demuestran que el estudiantado con mayor percepción de desarrollo de 
aprendizaje autorregulado y aprovechamiento de las tecnologías muestra una mayor percepción de rendimiento 
académico, pero no mejores resultados. No existen diferencias significativas ni en la satisfacción sobre el diseño 
pedagógico ni en los resultados de aprendizaje dependiendo de la modalidad de enseñanza. Sin embargo, sí que 
se evidencia que existe un mayor aprovechamiento del diseño bajo las modalidades más flexibles; presencialidad 
intermitente y enseñanza híbrida. La conclusión principal es que el aula invertida es una metodología flexible que se 
adapta a distintas modalidades de enseñanza manteniendo la satisfacción de los y las estudiantes y los resultados de 
aprendizaje. 

Palabras clave: aula invertida; aprendizaje flexible; enseñanza híbrida; enseñanza virtual; rendimiento; 
autorregulación.
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INTRODUCTION

In recent years, there has been growing interest in using digital technology to 
support flexible forms of teaching and learning at the university level (Huang et 
al., 2020; Valdivia & Noguera, 2022). The pandemic intensified the digitalisation 
and flexibility in education (Ahmed et al., 2021; Beardsley et al., 2021); however, 
the imprint of techno-pedagogical advances made during this period is still being 
studied. This is the case with the flipped classroom (FC) model. The FC model 
inverts the tasks and time spent at home and in class. The homework (i.e., practical 
activities and discussions) is performed in class, and the study of contents is done 
at home through digital media (Alegre et al., 2019; Sandobal Verón et al., 2021). 
Such a model has received the attention of university teachers since 2014, even if 
the pandemic intensified its use. A body of studies has explored the impact of the 
FC (Akçayır & Akçayır, 2018; Chang et al., 2020; Chen, 2021; Galindo-Domínguez, 
2021; Shao & Liu, 2021). Regarding the advantages, it has been evinced that the 
FC contributes to academic performance, flexible learning, self-regulation, time 
efficiency, increased satisfaction, motivation, frequent interaction and a decrease in 
anxiety. The observed challenges are, for instance, the need for preparation before 
class, workload, lack of digital competence and resistance to change. 

The FC opens possibilities for flexible teaching and learning (Alghasab, 2020; 
Collado-Valero et al., 2021; Romero-García et al., 2021; Valdivia & Noguera, 2022). 
We understand flexibility as the capacity of the model to get adapted to diverse 
teaching modes (face-to-face, online, blended or hybrid). Literature shows that 
the FC is appropriate for blended learning (Campillo-Ferrer & Miralles-Martínez, 
2021; Hew et al., 2021; Othman et al., 2022; Sadiq & Mahejabin, 2022). Recent 
studies have proven that face-to-face (from now on F2F) flipped designs can be 
adapted to the online mode by transforming the in-class activities into synchronous 
technology-mediated activities and the study time into asynchronous technology-
mediated work. Such online FC designs have increased student engagement and 
performance (Beason-Abmayr et al., 2021; Gopalan et al., 2021; Jia et al., 2022; 
Latorre-Cosculluela et al., 2021; Romero-García et al., 2021; Ruiz-Jiménez et al., 
2022). Nevertheless, Weiss and Friege (2021) alert that there is a risk of applying FC 
under a reductionist and inefficient view of technologies.

One of the characteristics of the FC that may differentiate it from other active 
learning models is, first, the necessary use of digital technologies to expand the 
possibilities for teaching and learning beyond the physical spaces. The literature on 
digital technologies is mainly explored from the point of view of the usage of digital 
resources, such as digital content -video-lectures-, OER or digital tools -quizzes- 
(Bishnoi, 2020; Drozdikova-Zaripova & Sabirova, 2020; Mosquera Feijóo et al., 
2021) and the shift to online FC due to the pandemic (Gopalan et al., 2021; Jia et 
al., 2022, Khan & Abdou, 2021; Sanandaji & Ghanbartehrani, 2021). The second 
characteristic is the development of self-, co- and shared-regulation skills (Silverajah 
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et al., 2022). There is a vast literature on self-regulation in FC with significant results 
in academic achievement, learning engagement and attitude towards learning (Doo 
& Bonk, 2020; Memon et al., 2021; Okmen & Kilic, 2020; Hyppönen et al., 2019). 
Regarding co-regulation and shared regulation under the FC model, it has been 
encountered positive results in terms of learning and development of higher order 
skills (Jafarian et al., 2021; Jung et al., 2022; Kim et al., 2021; Park & Kim, 2022; 
Zheng et al., 2020). 

One of the effects of FC studied the most is on learning outcomes. It has been 
evinced that this model positively impacts satisfaction, engagement, and motivation 
(Akçayır & Akçayır, 2018; Fisher et al., 2021). Several kinds of research have 
demonstrated that the FC contributes to higher grades (Martin & Gallimore, 2020; 
Meyliana et al., 2022). Moreover, certain studies confirm it promotes better academic 
performance (Huang et al., 2021; Torres-Martín et al., 2022), while others prove the 
opposite (Gillette et al., 2018). 

Regarding the context of the application, a body of research has analysed the FC 
in F2F and online education, this last mostly due to the pandemic (Al-Samarraie et al., 
2020; Beason et al., 2021; Freire & Rodríguez, 2022; Sanandaji & Ghanbartehrani, 
2021; Swart et al., 2021). Del Arco et al. (2022) suggested further research on 
improving academic performance and profound learning in FC application in different 
contexts. In this regard, little is known about the effect on academic performance 
of applying a unique pedagogical design under different teaching delivery modes 
(from now on, ‘teaching mode’). In this article, we differentiate between F2F, virtual, 
hybrid and intermittent in-presence teaching. F2F learning requires synchronous 
physical presence of all participants even though it permits the support of digital 
technologies (Nortvig et al., 2018). Virtual education is when the teacher and students 
are separated by time or space and communicate through digital technologies (Hue, 
2020). Hybrid learning refers to students’ attendance either in-person or remotely 
(Engel & Coll, 2022). Furthermore, in the context of this study, it indicates enabling 
students to attend synchronously - in person or online- (in case of confinement or 
testing positive for COVID) and to interact with the teacher online. Intermittent 
in-person teaching refers to a face-to-face mode of instruction that includes brief 
periods of virtual learning (Valdivia & Noguera, 2022). 

There is a clear interest in the scientific community in academic performance 
as an objective measure to test the effect of the FC. However, the FC provides 
opportunities for self-regulated and formative assessment approaches that prompt 
the students’ consciousness and responsibilities for their learning. These teaching 
practices cannot be examined only in relation to marks. The novelty of this study 
lies in examining the students’ perceived academic performance under a formative 
assessment and competence-based approach. To this aim, we explore students’ 
perceptions in relation to the applicability of knowledge, the development of 
competencies and learning preparedness. Such perceptions are contrasted with final 
grades. 
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Furthermore, the literature demonstrated that students are more satisfied with 
flipped proposals than traditional ones in any context. Nevertheless, research about 
the effective use of technologies in the FC to improve learning is scarce. In this 
study, digital technologies have been conceived to support self-regulated, active- 
and social- learning and flexible teaching. We aim to gather students’ views about 
the contribution of digital technologies to support their learning. In addition, the 
study addresses the question of the suitability of the FC model to create a unique 
pedagogical design that can be adaptable to different teaching delivery modes. The 
question now is if, under a unique pedagogical design, the teaching delivery mode 
can be a factor that affects students’ satisfaction and learning outcomes. Student 
satisfaction is understood in relation to the entire class experience (Yilmaz, 2017).

The following research questions drive this study: 

	� Do students’ perceptions of effective technology usage and self-regulation 
factors related to their satisfaction with academic performance and learning 
outcomes? 

	� Does the teaching delivery mode affect the satisfaction and learning outcomes 
of students?

PEDAGOGICAL DESIGN 

This paper analyzes a mandatory first-year communication course for Early 
Childhood (G1 from now on) and Primary Education (G2 from now on) students 
at Universitat Autònoma de Barcelona. Data was collected from the academic years 
2020-2021 and 2021-2022, focusing on the socio-emotional education block. Group 
classes were divided into three seminar groups: SA, SB, and SC, with each seminar 
requiring 27.5 hours of in-person attendance, 25 hours of tutoring, and 27.5 hours of 
autonomous work. The course uses the FC model, with students reviewing materials 
before synchronous sessions and dedicating synchronous time to practical exercises, 
problem-solving, and group work. The evaluation is based on individual tasks 
(critical essay and digital presentation) and a group Project (case study), with no 
exam and continuous formative assessment. 

To encourage self-regulation, didactic strategies such as quizzes, study guides, 
and resource annotation are employed in pre-class learning. In-class activities use a 
study guide for managing group work, self-assessment, reflective questioning, and 
collaborative concept mapping. Students reflect on the main idea covered in class at 
the end of the session. Microsoft Teams is used for communication, storing resources, 
and synchronous teaching. Microsoft Forms, Mentimeter, and Poll Everywhere are 
used for pre- and end-of-the-class quizzes. Enriched PowerPoint presentations are 
consulted during autonomous work. Each team chooses the cloud storage platform 
for collaborative projects, and the digital blackboard is used in class.
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During the pandemic, different teaching modes were explored within the same 
pedagogical design: F2F, virtual, hybrid, and intermittent F2F. The teacher was 
granted an institutional exemption to continue teaching online due to medical 
reasons in the 2020-2021 academic year. During this year, SC groups (G1 and G2) 
had the option to choose virtual or hybrid mode. In the virtual mode (selected by 
G1), there was synchronous session combining videoconference and chat, and five 
seminar sessions combining videoconference and guided autonomous work. In the 
hybrid mode (selected by G2), students attended in person while the teacher and 
some connected online synchronously. In the F2F mode, participants attended in 
person, and resources and tasks were delivered through Microsoft Teams. In the 
intermittent F2F mode, the teaching mode shifted from F2F to virtual due to sanitary 
restrictions.

The following figure (Figure 1) summarises the characteristics of the 
aforementioned implementations.

Figure 1
Implemented teaching modes by Seminar and academic year

RIED-Revista Iberoamericana de Educación a Distancia - E-ISSN: 1390-3306

Noguera Fructuoso, I., Robalino, P. E., & Ahmedi, S. (2023). The Flexibility of the Flipped Classroom for the 
Design of Mediated and Self-regulated Learning Scenarios. RIED-Revista Iberoamericana de Educación a 

Distancia, 26(2), pp. 155-173. https://doi.org/10.5944/ried.26.2.36035
159

https://doi.org/10.5944/ried.26.2.36035


METHOD 

This study reports a multiple case study of 1st-year Primary Education and Early 
Childhood Education students involved in four teaching modes (virtual, hybrid, F2F, 
intermittent F2F). This study was designed as quantitative, correlational research 
to enable the researchers to evaluate the relationships and differences between 
teaching modes. 

Participants and procedure

A total non-probabilistic sample of 120 students (87% Female) participated in 
this study. The students belong to two different programs and group classes: G1- 
Early Childhood Education-, G2- Primary Education-. Each group class was divided 
into three seminars: SA, SB and SC. Participants were residents of Spain, the 75% 
reported ages between 18 – 20 years old. Table 1 summarises the main characteristics 
of the number of students enrolled, respondents to the survey, average final grade, 
age range and gender for each seminar.

Table 1
Characteristics of participants

Seminars Academic 
year Mode Group Students 

enrolled

Survey’s 
respon-

dents

Average 
final 

grade

Age range
(% 18-20 

y/o)

Gender
(% Fe-
male)

SC 20-21
Virtual G1 27 20 7.3 80% 90% 
Hybrid G2 30 16 7.3 75% 69% 

SA 21-22 F2F
G1 25 4 6.9 50% 100% 
G2 25 14 6.2 86% 71% 

SB 21-22 Intermittent 
F2F

G1 22 19 7.8 52% 95% 
G2 26 18 5.7 100% 100% 

SC 21-22 F2F
G1 23 9 7.9 67% 100% 
G2 24 20 7 70% 80% 

TOTAL   202 120 7 78% 87% 

Note: ‘Average final grade’ is the average of individual and group activity scores during the 
seminars.
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Research instruments

Two surveys were used to collect students’ satisfaction with the FC model. 
SC (academic year 20-21) and SA and SC (academic year 21-22) responded to 
a survey (Version 1 – V1) composed of 41 Likert-scale items (labelled from 1 – 
strongly disagree to 5 – strongly agree) grouped in 7 dimensions (design, benefit, 
participation, motivation, academic performance, ubiquity, and satisfaction). Six 
items on sociodemographic data (age range, gender, and prior education studies) 
with Yes/No responses, multiple-choice and open-ended responses, completed the 
survey. 

The SB (academic year 21-22) answered a version (Version 2 – V2) of the survey 
described above. Students from SB took part in an innovation project focused on 
the strategies for active and self-regulation strategies experienced in FC. For that 
reason, the survey was modified and adapted. The survey was composed of 30 
Likert-scale items (labelled from 1 – strongly disagree to 5 – strongly agree) grouped 
into 7 dimensions (time management, learning process, teaching process, academic 
performance, interaction, design, and satisfaction). 

Instruments from prior works were reviewed to strengthen the validity of the 
survey (Aljaraideh, 2019; Barua et al., 2014; Del Arco et al., 2019; Sánchez-Rivas et 
al., 2019). In this study the overall alpha score obtained was 0.92. All dimensions 
showed good internal consistency values (alphas>.70-.88) and can be considered 
acceptable for exploratory research (Charter, 2003). 

The instruments are available at https://ddd.uab.cat/record/272258

Procedure

Students were invited to respond to a survey at the end of their FC experience 
to measure their satisfaction with the teaching model. The instruments were 
administered using the Microsoft Forms platform and the session lasted 10 minutes.

Participants were informed of the objective of the investigation, the process 
and the commitment to confidentiality and anonymity of their participation. Each 
participant recorded their voluntary participation agreement in an informed consent 
form, which also included the information that they could withdraw from the study 
at any point.

Data analysis

The data were prepared and analysed using the SPSS 25 statistical program. In this 
study, Shapiro-Wilk Tests show non-normal distributions (p<.001) and the sample 
distribution shows groups with less than 25 observations. Thus, is recommended the 
use of non-parametric tests (le Cessie et al., 2020). We ran Spearman correlations 
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between self-regulation, technology, performance satisfaction, and average final 
grade as learning outcomes. Furthermore, Separate Kruskal-Wallis tests were 
carried out to determine the differences between the teaching mode in satisfaction 
and learning outcomes.

Based on a redaction of the items (e.g., V1 “The format of the resources is varied” 
and V2 “Resources have been provided in various formats”) and the descriptive 
measures calculated for each item (mean, standard deviation, asymmetry, and 
kurtosis) we found 22 items with exact equivalence in both versions (V1 and V2). 
Posteriorly, U man-witney analysis and Levene’s test for equality of variances 
were used to analyse the differences between the responses for each item. No 
significative differences were founded. Therefore, it was calculated the score for 
the dimensions of satisfaction, design, academic performance, motivation, and 
benefit. The ‘ubiquity’ dimension was excluded due to no equivalent items in the V2. 
Furthermore, Confirmatory Factorial Analysis was used to analyse the dimensional 
structure. On one hand, it was used diagonally weighted least squares (WLSMV) that 
are specifically designed for ordinal data (Li, 2016). WLSMV makes no distributional 
assumptions about the observed variables, a normal latent distribution underlying 
each observed categorical variable is instead assumed. On the other hand, with 200 
observations or less the fit indexes are sensible to outliers, hence it is suggested only 
taken as fit indexes to SRMR and CFI (Muiños, 2021; Rojas-Torres, 2020; Shi et 
al., 2019). For this study an adequate fit index (CFI=.99; SRMR=.09) and reliability 
analysis for each dimension using alpha de Cronbach were acceptable. 

 Finally, the Bonferroni method was used to compensate for multiple comparisons 
(Bland & Altman, 1995), which adjusts the confidence level for each of the individual 
intervals to control the family-wise error rate, i.e., the probability of incorrectly 
rejecting the true null hypothesis. For this study, to calculate a Bonferroni correction, 
we divide the critical P value (α) by the number of comparisons being made (four 
teaching modes), α=0.05/4=0.0125. Therefore, the value of p<.0125 was used to 
evaluate the significance.

RESULTS 

The study of correlations between technology appropriation and self-regulatory 
skills in relation to academic performance and grades demonstrates that self-
regulation and technology are significant in relation to the satisfaction with academic 
performance. Nevertheless, not all positive perceptions of academic performance 
result in higher final grades (see Table 2). 
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Table 2 
Results of correlations between technology and self-regulation and academic 
performance and final grades

Academic 
performance 
satisfaction

Average final 
grade

Technology 

The technologies were effectively 
integrated into teaching .343** .232*

The technologies were used to 
collaborate with other students .386** .075

Technologies have facilitated my 
learning .200* .09

Self-regulation

Adequate time should be given to 
consult the resources before the 
synchronous sessions.

.524** .155

The resources can be consulted 
repeatedly to improve 
understanding

.315** .065

I have time to raise doubts and 
concerns .530** .168

I am able to reflect on and organize 
my ideas for evidence and work. .667** .239**

I can guide my own learning .556** .125
I have been less dependent on the 
teacher .588** -.04

* The correlation is significant at the .05 level.
** The correlation is significant at the 0.01 level.

In regard to technology appropriation, the students that report more satisfaction 
with an effective technology appropriation into teaching are more satisfied with 
their academic performance (r=.343; p<.01) and obtain a better average final 
grade (r=.232; p<.05). However, students that are more satisfied with the use of 
technologies for collaborating with other students (r=.386; p<.01) and that consider 
that technology facilitates their learning (r=.200; p<.01) are just related with a better 
satisfaction of their academic performance perception. There is no correlation with 
the final grade.

Furthermore, for self-regulation items, the results show that just those students 
who perceived to be more able to reflect and organise ideas for evidence and work 
are more satisfied with their perceived academic performance (r=.667; p<.01) 
and had better average final grades (r=.239; p<.01). Whereas the students who 
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are more satisfied with the time to consult the resources before the synchronous 
sessions (r=.524; p<.01), with the availability of resources to be consulted repeatedly 
to improve their understanding (r=.315; p<.01) and with the time to raise doubts 
and concerns (r=.530; p<.01) are just more satisfied with their perceived academic 
performance. Similarly, the students that perceived selves more satisfied with 
guiding their own learning (r=.556; p<.01) and were less dependent on the teacher 
(r=.588; p<.01) have better perceived academic performance.

Finally, Table 3 shows the results of analysing the differences among F2F, 
virtual, hybrid and intermittent in-presence teaching and the satisfaction with de 
teaching model (FC). There are significant differences between the teaching model 
and participation, satisfaction, and average final grade. No significant differences are 
found in design, benefit, motivation, and academic performance. 

The students value more their participation (H(3)=12.278; p<.006; εR2=.10) in 
the intermittent in-presence (Mdn=4.75) teaching mode than in the virtual mode 
(Mdn=3.93). Intermittent in-presence students (Mdn=4.67) are more satisfied 
(H(3)=16.111; p<.001; εR2=.14) than those from the virtual (Mdn=4), hybrid 
(Mdn=4), and F2F (Mdn=4.17) teaching modes. In addition, the average final grades 
(H(3)=11.576; p<.009; εR2=.10) are better in virtual (Mdn=7.30) students than in F2F 
(Mdn=7). 

Table 3
Differences among teaching modes in relation to satisfaction

Dimension/ Teaching 
mode (Median)

1
Virtual

2
Hybrid

3
Intermit-
tent F2F

4
F2F H p ER

2 Con-
trast*2

Design 4.06 4.22 4.50 4.33 6.977 .073 .06 -
Benefit 3.93 4.14 3.87 4.00 3.169 .366 .03 -

Participation 3.83 4.33 4.75 4.17 12.278 .006 .10 1 < 3
Motivation 3.88 4.50 3.89 4.25 4.553 .208 .04 -

Academic performance 3.86 4.29 3.75 4.14 9.364 .025 .08 -
Satisfaction 4.00 4.00 4.67 4.17 16.111 .001 .14 1, 2, 4 < 3

Average final grade 7.30 7.30 7.80 7.00 11.576 .009 .10 1 > 4

In Figure 2, the results show that students are less satisfied with de participation 
in the virtual mode than in an intermittent presence mode. 
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Figure 2
Box plot of satisfaction in ‘Participation’ dimension

The findings suggest that, in general, the students are significantly more satisfied 
with intermittent F2F than with the rest of the teaching modes (see Figure 3). 

Figure 3
Box plot of ‘Satisfaction’ dimension
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DISCUSSION AND CONCLUSION

The present study investigated the relationship between two key aspects of our 
FC design, namely technology appropriation and self-regulation, and students’ 
academic performance satisfaction and learning outcomes. Additionally, we sought 
to examine whether the mode of teaching delivery had any impact on students’ 
satisfaction and learning outcomes within the FC design. 

Results show that the students who perceive better satisfaction with the 
technologies, as well as a high perception of self-regulation in the design of FC, are 
those who are more satisfied with their academic performance. However, only those 
who perceive that there is a higher integration of technology into the mode of teaching 
and feel able to reflect and organize their ideas for evidence and work have better 
learning outcomes (high average final grades). These findings are in accordance with 
previous studies that have reported a positive correlation between self-regulation 
and perceived academic performance (Hyppönen et al., 2019; Park & Kim, 2022) 
and contradict prior studies that relate FC with higher grades (Martin & Gallimore, 
2020; Meyliana et al., 2022). According to Noguera et al. (2022), self-regulation 
might contribute to the consciousness of learning, which could let to an increase in 
the perception of academic performance. Furthermore, the course level could have 
affected the grades achieved. Considering that these were students from 1st course, 
it is reasonable to elucidate that the efforts to get involved in such a new teaching 
method and evaluation system could have positively impacted their learning process 
but not in their final deliveries and grades. 

Likewise, according to Shyr and Chen (2018) and Witt et al. (2021) the perceived 
effective integration of technologies contributes to a positive perception of academic 
performance and obtaining better grades (Birgili et al., 2021; Fan et al., 2020; van 
Alten et al., 2019). This result might suggest that an FC design where technologies 
are carefully integrated to support learning could contribute to the feeling of 
effectiveness. In this sense, this study confirms that if technologies are at the service 
of pedagogies, students see them as facilitators and their academic performance 
and their grades are positive. This result proposes new evidence to the amount of 
research that highlights among the disadvantages of FC the need for technologies 
(e.g., Günduz & Akkoyunlu, 2020). In addition, the social use of technology also 
contributes to perceived academic performance. This finding is consistent with the 
social nature of the FC (Birgili et al., 2021). It might suggest the necessary balance 
between individual practices (such as those related to self-regulation) and social 
learning to get the most effective learning experience in FC. However, according 
to Weiss and Friege (2021), further studies are necessary in terms of effectiveness. 
Concretely, with the arrival of new forms of technology-mediated FC, we believe that 
the technological component should be explored beyond the use of specific tools as 
the context for learning. As reported by Mehring (2017) the use of technologies in 
the FC transforms the learning experience. In this regard, Bishnoi (2020) proposes 
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that it is foreseeable that the digitalisation that accompanies the FC might also help 
support diverse assessment forms oriented to competence-based learning as in the 
case reported in our study. 

The study found that there were no differences in the FC design dimension across 
various teaching modes, indicating that the teaching mode did not affect student 
satisfaction, benefits, motivation, or academic performance. However, students 
reported higher satisfaction, participation, and learning outcomes with intermittent 
F2F mode. This could be because it was perceived as the most blended and flexible 
mode. Previous research has also shown that the FC is suitable for blended learning 
(Campillo-Ferrer & Miralles-Martínez, 2021; Sadiq & Mahejabin, 2022). Further 
research is needed to compare all modes of teaching under an FC approach.

The study highlights the flexibility of the FC in adapting to different teaching 
modes while maintaining student satisfaction and learning outcomes. The blended 
mode was preferred by students, and positive perception of self-regulation strategies 
and technology integration predicted positive academic performance. However, this 
perception did not affect final grades in formative assessment.

It should be noted that this study has certain limitations, such as the relatively 
small sample size, which may limit the generalizability of the findings. Nonetheless, 
it is an exploratory study that provides initial evidence of the flexibility of the FC 
design. Moreover, despite the rigorous equivalence process, the use of two different 
instruments and the reliance on self-reports may introduce potential biases and 
reduce the precision of the evaluation. Therefore, it is recommended to further 
investigate the various factors that impact student satisfaction with class designs, 
as highlighted by Karaoğlan Yilmaz (2022). Future research could explore in depth 
the impact of the appropriation of digital technologies in FC investigating equal 
pedagogical designs in contexts with different degrees of technology appropriation. 
Furthermore, new studies could investigate if there is a correlation between self-
regulation profiles (Martínez-Fernández, 2019) and the advantages that students 
may have in a FC context. The exploration of continuous assessment in relation 
to the FC is also needed. Finally, it would be necessary to conduct new research 
focusing on the differences among the application of the FC under diverse teaching 
modes with a larger sample of students, courses and disciplines.

In summary, the study suggests that institutions should dissolve the strict 
division between teaching modes to allow for more flexible learning. It also highlights 
the need for further investigation into the effectiveness of formative assessment and 
the need to revise assessment systems and technologies in FC. 
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