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PRE-SERVICE TEACHERS’ PERCEPTION OF ACTIVE LEARNING 
METHODOLOGIES IN SOCIAL SCIENCES: FLIPPED CLASSROOM AND 
GAMIFICATION IN AN E-LEARNING ENVIRONMENT 
 
Abstract 
 

The scientific literature reveals the impact of the application of game-based videos and 
gamification on undergraduates' learning. This work proposes, within an online context, the 
use of these educational strategies to make students the active protagonists of their learning. 
Therefore, it aims to analyze the students' perception of the effectiveness of the application 
of game-based videos (within a flipped classroom framework) and gamification in order to 
improve knowledge and competencies. The experience was carried out for four months by 
pre-service teachers (n =190) in an online Social Sciences course. In an ecological 
environment, a quasi and pre-experimental design was used, in which the students were 
provided with the lesson plan and filled in an ad hoc questionnaire. The results indicate a 
positive impact in all the assessed aspects after the implementation of the innovative 
experience. A different teaching style, with the student as the protagonist of the learning 
process plus the improvement of learning, shows significantly positive educational results. 
These preliminary findings enhance the development of pre-service teacher training and a 
student-centered teaching-learning process. Consequently, guidelines are provided to 
advance innovative educational experiences in online higher education. 
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Introduction 
 
Nowadays, teachers need to acquire the necessary knowledge and skills to be able to use technology 
as a resource within the teaching-learning process (Nikou & Aavakare, 2021; Kleimola & 
Leppisaari, 2022; Asratie et al., 2023). An innovative teacher transforms the resources and spaces in 
which education has been developed so far, and develops a more creative and interactive 
environment. Therefore, at the university level, training should be characterized by providing quality 
initial pre-service teacher training, preparing future teachers for the challenges of a changing society 
where the educational system plays a key role in adapting and responding to new emerging trends 
and demands. Thus, training should be focused on the contextualization of the learning process (Van 
Laar et al., 2020; Riivari et al., 2021). 
Future research will demonstrate the great training improvement regarding technologies that 
teachers, at all educational levels, have been forced to acquire to face an imperative and urgent need, 
to connect with their students virtually due to the spread of the COVID-19 virus. This fact, which 
has brought a new challenge for the training of all teachers, has demanded educators and students to 
migrate from a traditional face-to-face system to a completely virtual one (Cheng, et al., 2019; 
Aprianto et al., 2020; Svetec & Divjak, 2021; Divjak et al., 2022). Similarly, due to the health 
measures taken during the Covid-19 outbreak, the lack of educational methods has become a major 
concern among education professionals, who have been using ICT (Information and Communication 
Technology) and active learning methodologies as motivational tools to help students with the 
different contents, and enrich their learning experiences in higher education, above all, when face-
to-face learning was not possible, as it is our case (Sánchez et al., 2020; Areed et al., 2021; Ghai 
&Tandon, 2022; Kallunki et al., 2023). 
The objective of educational innovation necessarily implies a shift of methodology in the classroom. 



 

It entails, on the one hand, changing the teaching and learning style and, on the other hand, 
introducing ICT. In this line, this research focuses on two active methodologies: Flipped Classroom 
(hereafter, FC) and gamification, and two technological tools: game-based videos and gamified 
online resources in online tertiary education. Several reviews on FC applied in higher education 
demonstrated how active learning has increased through FC (Bergmann & Sams, 2014; Strelan et 
al., 2020) and improved knowledge, skills, and participation (Yıldız et al., 2022; Liu & Zhang, 2022). 
Strelan et al. (2020) also pinpointed that the use of game-based videos within the FC framework 
provided positive results in active student learning, performance, and motivation, and several studies 
showed how the integration of FC and gamification provided positive benefits in students' 
engagement in the classroom, motivation, higher academic performance, autonomy, and learning 
(Durrani, 2019; Ng & Lo, 2022; Carpena & Esteve, 2022). Therefore, FC has proved more effective 
than conventional teaching by increasing learning, changing the teaching style, and improving 
students' involvement and engagement (Mohamed & Lamia, 2020). In this sense, using FC could be 
one of the possible alternative and efficient models for the near future in the online teaching-learning 
process of Social Sciences. Thus, in this research, we intend to combine FC with game-based videos 
and gamification in a lesson plan in the online university context. There has not been similar research 
conducted in the initial training of pre-service teachers in higher education thus far. Thus, we 
respond to some educational needs and propose this novel research on the didactic implementation 
of FC with game-based videos and gamification in an online higher education context in the subject 
of Social Sciences considering the students' assessments. Accordingly, the following questions arise: 
(1) Do the students' assessments regarding the teaching style differ after the implementation of the 
lesson plan in which FC with game-based videos and gamified resources were used in the online 
university classroom of Social Sciences? (2) After the intervention, was there a difference 
concerning the students' assessments regarding the learning quality? (3) After the intervention, was 
there a difference in the students' assessments regarding motivation in the online university 
classroom of Social Sciences? The empirical findings of this research (students' assessments) suggest 
implications that provide a number of opportunities and challenges for teaching and learning and, 
above all, implications for professional training and educational development. 

 
 
Literature review 
 
The following sections present a brief review of the scientific literature on FC, game-based videos 
and gamification in education. 
 
Flipped Classroom 
 
FC is considered a different way of learning, in which students obtain new knowledge not only in 
the classroom but in other spaces such as at home employing videos, educational audio files, images, 
and learning virtual platforms or LMS (Learning Management Systems), which provide the 
necessary framework that handles all aspects of the learning process: learning spaces management, 
synchronous and asynchronous communication, content and group management and assessment 
(Fernández-Pampillón, 2009) which are easily accessible to students (Akçayır & Akçayır, 2018). It 
is a pedagogical approach to the teaching-learning process, through which direct instruction takes 
place outside the classroom and face-to-face time is employed to develop meaningful and 
personalized learning activities. As its name entails, FC is about teaching in an inverted way. The 
work usually performed in the classroom is now executed at home and vice versa. The teacher guides 
each student through strategies and active practices on basic concepts previously worked on (Santos 
& Serpa, 2020). Thus, the classroom becomes a dynamic and interactive learning scenario (Brewer 
& Movahedazarhouligh, 2018; Bredow et al., 2021) in which they do their assignments, interact and 
perform more engaging activities: analysis of ideas, debates, problem-solving tasks or group work. 
(Basal, 2015). 
According to Hamdan et al. (2013), FC is composed of four primary pillars, F-L-I-P: flexible 
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environment (regarding students’ learning times and assessment), learning culture (classroom time 
is devoted to exploring topics deeply), intentional content (development of conceptual 
comprehension) and professional educators (teachers provide their students with the most relevant 
feedback and practice). The teacher acts as a guide (Cukurova et al., 2020; Gedera & Zalipour, 2021) 
and ICT tools, which foster more personalized teaching adapted to the individual students’ needs 
and rhythms (Wang & Zhu, 2019). The classroom becomes a dynamic and interactive learning 
scenario in which the appropriate use of time is crucial (Doğan et al., 2021). FC constitutes a 
magnificent teaching opportunity for innovation and teaching change in line with the new demands 
and requirements raised in the new socio-educational context. In general terms, it implies three 
dimensions of learning: i) the social dimension, which allows a greater possibility of working and 
interacting with other colleagues during the dynamics of the teaching-learning process; ii) The 
emotional-affective dimension, which fosters motivation and satisfaction of all the educational 
agents involved (Chou et al., 2021), students work at their own pace, make their own decisions, and 
teachers consider their students’ interests and strengths to promote more active and experiential 
learning; And iii) the cognitive dimension, which promotes critical thinking work in the classroom, 
better access to the learning content and provides feedback for continuous improvement and 
enhancement of lifelong learning (Cueva & Inga, 2022; González-Zamar & Abad-Segura, 2022; 
Cheng et al., 2022).   
 
 
Videos in the University Classroom 
 
Along with this proposal, the benefits of using videos in the classroom and an educational 
environment are numerous. Educational videos are defined as the ones that fulfill a previously 
formulated objective (Bravo, 1996) and are a pedagogical tool to achieve different goals and 
capabilities in students in any educational context (Shoufan, 2019; Santos et al., 2020). The 
convenience and versatility of videos make them relevant resources with technical potentialities and 
didactic purposes to be used by students, teachers, and educational institutions, whether at primary 
or secondary education or higher levels (Al-Samarraiel, 2019; Sahin, 2020). These videos are 
different from teachers talking videos, video lectures, or learning pills, which are teachers' lectures 
in a digital format and do not usually provide indexing, captioning, and search capability. They are 
generally videos that expose lesson plans oriented to the transfer of a basic concept or concise data 
framed within technology, which improves the teaching-learning process of students within the 
theoretical framework of the European Higher Education Area (Noetel et al., 2021). Likewise, a high 
percentage of undergraduate students state that traditional lectures are too theoretical and long. 
Therefore, learning pills help to decrease this issue. However, they are understood to be a source of 
additional support to traditional notional learning and not as a solution to a much more complex 
teaching-learning process (Arruabarrena et al., 2021). 
Besides, Game-based learning (GBL) is a teaching method that uses games as a resource and strategy 
to support learning, assimilation, or evaluation of knowledge and support learning outcomes 
(Velaora & Kakarountas, 2021). It is an innovative methodology that offers students and teachers a 
different and practical educational experience that can be applied to one subject or topic or integrate 
several subject areas. If educational games and ICT tools are used together, as in our case when 
using game-based videos for learning art and history content, GBL is a complete approach that also 
works on digital literacy and facilitates the understanding of the contents of the subject of Social 
Sciences (Carrión et al., 2022). In this scenario, game-based videos have evolved from being simply 
an element of distraction to becoming valuable tools, even demonstrating that they can play a leading 
role in educational processes and as support for teaching tasks. In this sense, multiple authors justify 
the relevance of using game-based videos in the educational context (Chang et al., 2022; Gordillo et 
al., 2022; Yu & Gao, 2022; Turner et al., 2022). They highlight that they motivate students since 
game-based videos capture their attention, entertain, and provide them with an environment they 
like. They also promote active learning because these videos offer the possibility of exercising 
knowledge practically by learning by doing, experimenting, practicing trial and error, establishing 



 

relationships between previous and new knowledge, and making decisions to improve. They also 
enable students to control their learning because they receive instant feedback on their understanding 
of a given topic or subject, which allows them to be aware of their degree of acquisition of what they 
have learned. Likewise, social skills develop since game-based videos are perfect for collaborative 
work in class. 
With this practice, students interact and work on emotional education, communication, and dialogue, 
which entails a better classroom atmosphere, cohesion among its members, and acquisition of values. 
For all these reasons, FC and videos as digital didactic resources have created a great interest in 
education as they develop a learner-centered approach that promotes active and meaningful learning. 
Students are engaged in their learning experience and develop their scientific and technological 
knowledge and skills (Santiago & Bergmann, 2018). FC has proven to be more effective than 
conventional teaching methods since it is a comprehensive approach that combines instruction 
within a constructivist framework (Mohamed & Lamia, 2020). Although it does not represent a 
unique learning model, it may be one of the possible alternative and efficient models for the near 
future in the teaching-learning of Social Sciences. 
Currently, many educational institutions, particularly universities, are choosing to create their videos 
not only for the classroom and coursework but also to enrich the teaching material of the different 
subjects (Mojtahedi et al., 2020), employing the use of videos with digital tools such as EdPuzzle, 
Camtasia, PlayPosit, OBS Studio, Panopto or Kaltura, among others. In this sense, FC is flipping 
over traditional classes by bringing the lessons to students at any time and place to promote student-
centeredness (Strelan et al., 2020). Recent research, similar to our work, allows us to explore the 
prevalence degree of the FC model as a learning experience in higher education and its impact on 
knowledge, skills, and participation: Murillo et al. (2019), Yıldız et al. (2022) or Liu & Zhang 
(2022). 
 
 
Gamification as an Innovative Experience in Higher Education 
 
In the context of higher education, it is increasingly common to demand new forms and 
methodologies of learning. It is valuable to carry out teaching experiences that may become 
successful practices and allow the transfer of information and knowledge. The current student lives 
in a technological society, surrounded by stimuli and new realities. Thus, gamification emerges as a 
current increasing educational trend (Briffa et al., 2020; Huang et al., 2020). 
Its educational use contributes to greater motivation, participation, collaboration, and fun in the 
learning process through positive feedback. The natural predisposition of human beings toward 
competition and games contribute to make tasks less cumbersome or bothersome, performed 
dynamically and effectively. Gamification is defined as "the use of game design elements in non-
game contexts" (Deterding et al., 2011, p. 10) or "the use of mechanisms, dynamics, and frameworks 
to promote desired behaviors" (Lee & Hammer, 2011. p. 1). More recently, Bai et al. (2022), Dahalan 
et al. (2023), and Kaya & Ercag (2023), consider gamification as the use of the game method in 
subjects and applications that do not have a gameful component, with the principal objective of 
increasing students' participation, concentration, commitment and loyalty, among other values. 
With gamification, the educational experience becomes a constant task of discovery in which 
students are the protagonists of their own learning experiences. Due to the frequent feedback 
provided, the teacher and the students immediately know the progress achieved. Authors such as 
Kyewski and Krämer (2018) and Mustafa and Karimi (2021) considered it an effective strategy to 
optimize the learning objectives and improve performance in a given area. Furthermore, Battle 
(2016), Martín-Macho (2016), and Pérez (2018) stated that gamification significantly improved 
undergraduates’ motivation. Moreover, Bai et al. (2020), Huang et al. (2020), Sánchez et al. (2020), 
and Murillo et al. (2021) argued that the use of gamification improved performance, motivation, and 
a positive attitude toward learning.  
The methodological strategy of this work focuses on the integrated use of FC and gamification, a 
pedagogical approach that is becoming increasingly popular in higher education. Both 
methodologies allow greater student participation in classroom dynamics. Thus, for this reason, we 
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justify the importance of combining FC with gamification with undergraduates since they involve 
positive effects regarding motivation, academic performance, and autonomy. In this line, some 
works have shown that they can improve students' participation and satisfaction, reduce the 
complexity of the subject, allow a clear orientation of the task, and improve the efficiency of the 
session (Durrani, 2019; Ng & Lo, 2022; Carpena & Esteve, 2022).   
In this framework, following the relevant literature, gamification is a relatively new trend that is 
increasingly attracting the attention of educational researchers since the use of gamification in 
education leads to greater participation, collaboration, and fun in the learning process through 
positive feedback, and aims to make students more motivated and interested in the lessons. 
For all these reasons, this research aims to propose a novel educational experience by implementing 
gamification at the University level through the use of resources and didactic tools based on 
gamification principles, Quizizz and Socrative together with game-based videos under the FC 
framework. They may constitute effective and motivating educational strategies for learning Social 
Sciences by emphasizing collaborative, argumentative, and discovery-based learning in the 
classroom and the students' development of social skills by interacting, exchanging information, and 
broadening their knowledge. The participants of this study demonstrated that the integrated use of 
FC and gamification eased teaching, learning, and motivation.   
In the review of the scientific literature carried out so far, there is a lack of research on the combined 
use of FC with game-based videos and gamification in higher education in an online environment. 
For this reason, this proposal aims to develop a motivating teaching-learning process based on FC 
with game-based videos and gamification that complements, and enhances the learning of Social 
Sciences. During this educational proposal, university students used game-based videos and 
gamified activities and demonstrated that this integrated methodology facilitated teaching, learning 
and motivation. This research could contribute to the scientific literature on the didactic 
implementation of FC with game-based videos and gamification in the initial training of Social 
Sciences of pre-service teachers in online higher education.  
 
Methodology 
 
Objectives 
 
The goal of this research is to know if the use of FC with game-based videos and gamification 
improves students' assessments of learning (in terms of teaching, learning, and motivation) in the 
subject of Social Sciences in an online university context. Current studies at university in different 
subjects (Putz et al., 2020; Behl et al., 2022) evidence the improvement of learning, performance, 
and motivation, among other aspects, in students who received gamified classes. Therefore, 
according to recent research and the indicated objectives, the following hypothesis is proposed: 
H1: The use of game-based videos (within the FC framework) and gamification improves students' 
perception (regarding teaching, learning, and motivation) of their learning in the subject of Social 
Sciences in an e-learning environment. 
 
 
Method 
 
The present study follows a quantitative methodological approach to collect data on the following 
questions: 
RQ1. Do the students' assessments of the teaching style differ after using FC with game-based videos 
and gamified resources in the Social Sciences online university classroom?  
RQ2. After the intervention, do students' perceptions differ regarding the learning quality in the 
Social Sciences online university classroom? 
RQ3. After implementing the lesson plan, do students’ perceptions differ concerning their 
motivation in the Social Sciences online university classroom? 



 

A quasi and single pre-experimental design has been used with pre and post-test measurements 
(Maciejewski, 2018). This study consists of the design and implementation of a lesson plan based 
on the development of contents to innovate the educational practice in the online subject of Social 
Sciences in the Bachelor of Elementary Education during the 2021-2022 academic year. In October 
2021, before implementing the lesson plan, a questionnaire was administered to the sample of the 
study. The lesson plan was applied for October, November, December and January. In January 2022, 
once the online Social Sciences classes finished, the same questionnaire was administered again to 
know to what extent there were differences in the students’ assessments (regarding the teaching 
style, learning, and motivation) of the use of FC with game-based videos and gamification used in 
class.  
 
 
Participants 
   
The selection of participants involved a non-probabilistic intentional sampling, selecting all the pre-
service teachers who studied the subject of Social Sciences in the third year of the Bachelor of 
Elementary Education at a private Spanish university. The study sample mainly identified as female 
(73% female, 26% male) with ages between 20-30 years old (39.5%), 30-40 years old (40.5%), 40-
50 years old (19.5%) and over 50 years old (0.5%). There was a small percentage of students over 
40 years old (20%) who had redesigned their professional careers and did not have teaching 
experience. The average age of students was 30 years old. Most of them were students who had 
already studied for a former university degree and intended to enrich their curriculum and training. 
All these participants (n =190) received the online classes on the same day. In most cases, the 
students had no experience with game-based videos and had rarely used game-based videos in the 
educational context for didactic and pedagogical purposes. They were also adequately informed 
about the goal of the research before starting the work, following the criteria indicated in the 
Declaration of Helsinki. 
 
Implementation of the Lesson Plan  
 
The lesson plan implemented in the classroom in the subject of Social Sciences focused on four 
workshops or online pedagogical practices in which students visualized game-based videos and 
gamified resources created by the teacher. The teacher used the video editor OBS Studio (Open 
Broadcaster Software), added a narration/explanation, and elaborated the videos based on the video 
game Assassin's Creed Origins/ Odyssey and Discovery Tour (Ubisoft, 2021). We used this video 
game because various authors pinpointed its ecological validity and positive benefits for college 
students (Arbuckle, 2021; Rollinger, 2020). These game-based videos were available on the teacher's 
YouTube channel so that students could freely access them everywhere as far as they had an Internet 
connection. As regards the gamified resources (Socrative and Quizizz), the teacher created the 
questions on the websites of the indicated resources and worked on them collaboratively in class. 
The working methodology of the lesson plan was as follows: 
Workshops 1 and 2.  
1) Presentation and explanation of the task: during the first minutes, the teacher explained to the 

students that they would watch a video with theoretical contents about Ancient Egypt based on 
the video game Discovery Tour Assassin's Creed: Origins, - "Meet the Great Library of 
Alexandria." The students watched the video at home before the class. During the lesson, the 
teacher helped the students to solve the questions raised in the video, and then she asked them 
to write a summary of the content of the video.  

 
 

[INSERT FIGURE 1] 
Figure 1. Video 1. Meet the Great Library of Alexandria with Assassin's Creed Origins. 

[screenshot]. 
Source: Own creation. https://www.youtube.com/watch?v=96NWkcgCqJ4 
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2) Development of the gamified resource Quizizz. It is a multiplayer contest. It comprised ten 

multiple-choice quiz questions on the origin, historical context, and cultural legacy of the 
Library of Alexandria. Students played the contest individually with their cell phones, and 
afterward, the teacher shared and commented on the results of the Quizizz contest with the class. 
Students received immediate feedback on what they had learned with the game-based video. 

 
[INSERT FIGURE 2] 

Figure 2. Quizizz: The Great Library of Alexandria with Assassins Creed Origins. [screenshot]. 
Source: Own creation. https://b.socrative.com/teacher/#edit-quiz/60391195 

 
 
Workshops 3 and 4:  
1) Presentation and explanation of the task: during the first minutes, the teacher explained to the 

students that they should watch the video "Meet the Acropolis with Discovery Tour Assassin's 
Creed: Odyssey" based on the video game Assassin's Creed: Odyssey, to work contents of 
Ancient Greece. Students watched the video at home without taking notes before the class. 
During the lesson, the teacher helped them to solve the questions about the contents presented 
in the game-based videos and then asked the students to write a summary of the most relevant 
contents of the video.  

 
[INSERT FIGURE 3] 

Figure 3. Video 2 Visit to the Acropolis of Athens. Discovery Tour in Assassin's Creed Odissey. 
[screenshot]. Source: Own creation. https://www.youtube.com/watch?v=t_z3gzcH5v8 

 
2) Development of the gamified resource Socrative. It is a multiplayer quiz that comprised ten 

questions (multiple-choice, open, and true-false questions) on what Athena Nike means, which 
monument gave access to the Acropolis, why the Parthenon was built, and curiosities about the 
treasure of the Parthenon. To play, the teacher provided students with a PIN to log on to the 
webpage and played the Socrative quiz collaboratively in class. Finally, the teacher explained 
and showed the students' answers to the Socrative to the students, so that they could understand 
which knowledge they had learned. 

 
[INSERT FIGURE 4] 

Figure 4. Socrative: "Playing to learn the art." [screenshot].  Source: Own elaboration. 
https://b.socrative.com/teacher/#edit-quiz/40351872 

 
3) Conclusions and evaluation of the workshops: At the end of the workshops, the teacher asked 

the students in class an open question about their assessment that needed to be answered through 
the chat room. Thus, all the students' answers were shared. The teacher synthesized the students' 
participation in these workshops and administered the questionnaire to the students. Finally, the 
teacher, with the students' answers, reflected on the use effectiveness of the workshops: the use 
of FC with game-based videos and gamified resources positively complemented the teaching of 
some historical content (Ancient Egypt and Classical Greece) established by the syllabus. They 
helped to increase the students' motivation who actively learned with the teacher's guidance. 
This is reflected in the greater number of questions asked during the class, inquiring more about 
the subject, proposing arguments for and against the art and history contents, providing opinions 
on the subject in the chat room before starting the class, working with enthusiasm the different 
gamified resources, the number of visualizations in the YouTube channel where the videos were 
uploaded, and completing the tasks without being reminded by the teacher. 

 
 

https://b.socrative.com/teacher/#edit-quiz/40351872


 

Evaluation Instruments 
 
In order to assess the participants' perceptions, a pre-planned online questionnaire was designed and 
administered before and after the intervention. This questionnaire aimed to analyze the students' 
appraisals (regarding the teaching style, learning, and motivation) of using FC with game-based 
videos and gamification in the online learning of Social Sciences in higher education. This 
questionnaire was created with questions from the review of scientific literature (Liu & Zhang, 2022; 
Murillo et al., 2019; Santiago & Bergmann, 2018; Yıldız et al., 2022; Carrión & Roblizo, 2022) that 
justified the advantages of implementing FC and ICT by considering them valuable tools to optimize 
students' learning, performance and motivation in higher education. A version of Carrion and 
Roblizo's (2022) questionnaire, applied to Social Sciences, was used in this research. The 
questionnaire consisted of ten questions that employed a Likert-type scale from 1 to 5 (1: strongly 
disagree; 2: disagree; 3: neither agree nor disagree; 4: agree and 5: strongly agree). It consisted of 
questions related to the teaching style, active learning role, learning quality, achievement of goals, 
students’ learning, classroom participation, teamwork, autonomous work tools, the most positive 
and meaningful classroom work, and recommended approaches for other subjects. These ten 
questions were grouped into three categories: teaching style, learning quality, and motivation. Three 
judges, university professors of education specialized in the subject and selected by convenience, 
analyzed the content validity. These judges scored whether they agreed or disagreed with the 
explicitness and importance of the items. The Kappa coefficient was calculated to find the level of 
agreement among the judges, being adequate (value of 0.87). The same questionnaire was used both 
before and after applying the lesson plan. Reliability was estimated for this research and this sample, 
obtaining a good level both before (α = 0.958; Ω = 0.968) and after the intervention (α = 0.941; Ω = 
0.953). 
 
 
Procedure 
 
First, participants gave their informed consent in the first online class session by asking whether they 
agreed or not on their participation in this research in a Google Forms form. Secondly, the pre-
questionnaire was administered in the online class through a link to (age and sex) were also collected. 
Thirdly, after implementing the lesson plan based on FC game-based videos and gamification, in 
January 2022, the post-questionnaire was administered in the last online class with a link to Google 
Forms to be filled in and sent. The response and the effective rate of the questionnaire were 100%. 
 
Data analysis 
 
First, to establish the reliability of the questionnaire made up entirely of Likert-scale questions, 
Alpha was calculated with the polychoric correlations and omega with the factor weights of a 
confirmatory factor test both in the pre and post-tests. In both cases, the level of reliability was good 
for the ten questions. Content validity was also adequate, and expert feedback was incorporated into 
the final version of the questionnaire. Secondly, to assess the normal distribution of the ten questions 
of the questionnaire, Kolmogorov-Smirnov (with Lilliefors correction), Shapiro-Wilk, and 
Anderson-Darling tests (Yap & Sim, 2011) were employed, which produced a p-value < 0.005 in all 
cases; therefore, non-normality was assumed, that is, the distribution of scores on each question of 
the questionnaire was not symmetrical. Thirdly, for the assessment of the pre and post-intervention 
changes in participants' perceptions of the online Social Sciences class, the non-parametric Wilcoxon 
rank sum test was applied to the ten questions of the questionnaire (teaching style, the role of active 
learning, learning quality, achievement of goals, students' learning, classroom participation, 
teamwork, autonomous work tools, the most positive and meaningful classroom work, and the 
recommended approach to other subjects). The Wilcoxon rank sum test does not require normal 
distribution in the ordinal dependent variable studied. It allows us to compare the rank of means of 
two related samples to analyze whether there were differences. In this study, we found the same 
sample before and after implementing the lesson plan who answered the same ten asymmetric 
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ordinal questions. This test employed the rank of the data from the lowest to the highest order that 
the data held within the total data set. In fact, as the value by itself was not enough (Fritz et al., 
2012), we used the effect size with biserial rank (95% confidence interval). This way, the results 
indicated that the difference between before and after the application of the technological tools was 
taken for granted and significant. To complement this analysis, the differences in the ten questions 
according to gender and age were also compared in pre and post-test scores. In this study, both 
gender and age were intervening variables and have been controlled so that they could not threaten 
the results of the research (Navarro et al., 2017). Differences by gender were tested with the non-
parametric Mann-Whitney U test because there were two independent samples (men/women) in pre 
and post-intervention in ten asymmetric questions. Differences regarding age were analyzed with 
the non-parametric Kruskal-Wallis H test because they were four independent groups (20-30 years 
old, 30-40 years old, 40-50 years old, and over 50 years old) in pre and post-intervention in ten 
asymmetric questions. SPSS Statistics version 27 (IBM, 2016) was used for all statistical analyses 
of the data. R version 4.1 (R Core Team, 2021) was used to calculate normality and effect size. 
 
 
Results 
 
In this section, the previous analyses according to the research design and related to the question 
addressed in this study are presented. 
 
Preliminary analyses 
The type of design employed entails the non-randomization of the sample. Thus, age and gender 
were studied to check if these variables threatened the research results. In the group, 73% were 
female and 26% male in both the pretest and post-test. The age was asked in gender-age brackets 
showing that 39.5% were between 20-30 years old, 40.5% were between 30-40 years old, 19.5% 
were between 40-50 years old, and 0.5% were older than 50 years old.  
For the statistical analysis regarding gender, the non-parametric Mann-Whitney U test was used to 
assess the differences in mean ranks before and after the application, taking 0.05 as a reference point. 
Both before (n = 190, U = 3435,500, p = 0.846) and after (n = 190, U = 3367, p = 0.689), the p values 
obtained were greater than 0.05, which show that the differences were not significant. It implies that 
both groups had similar performance both before and after the implementation of the ten questions 
of the questionnaire (teaching style, role of active learning, learning quality, achievement of goals, 
student learning, classroom participation, teamwork, tools for autonomous work, the most positive 
and meaningful classroom work, and recommended approach for other subjects). Regarding age, the 
non-parametric Kruskal-Wallis H test was used to evaluate the differences in mean ranks before and 
after the application, taking 0.05 as a reference point. Both before (n = 190, H = 3.565, p = 0.312) 
and after (n = 190, H = 1.349, p = 0.718), the p values obtained were higher than 0.05, which showed 
non-significance. It implies that all four age groups had similar performance both before and after 
the implementation of the ten questions of the questionnaire (teaching style, role of active learning, 
learning quality, achievement of goals, student learning, classroom participation, teamwork, tools 
for autonomous work, the most positive and meaningful classroom work, and recommended 
approach to other subjects). Therefore, comparisons by gender and age before and after the lesson 
plan were not significantly different. It indicates that they were not a source of relevant differences 
in students' outcomes, two intervening variables that were controlled and did not threaten the 
research results. 

  
[INSERT TABLE 1] 

 
 

Regarding the question "RQ1. Do students' assessments regarding the teaching style differ after 
implementing game-based videos and gamified resources in the Social Sciences online university 



 

classroom?" Table 1 shows the average rank and the rank sum for each item used in the 
questionnaire. Since these are ordinal data that do not assume normality, the necessary ranks were 
used for the subsequent non-parametric Wilcoxon rank sum test. Specifically, average rank and the 
rank sum with higher values were observed after the intervention (W+=46.60, W-=38.52), which 
indicated that students responded that, with the application of FC with game-based videos and 
gamification, the teaching style was better than traditional lecturing. In order to compare the changes 
before and after the application (independent variable) in the participants' assessments of the 
teaching style question (ordinal dependent variable), we used the non-parametric Wilcoxon rank 
sum test because the distribution was asymmetric (Kolmogorov-Smirnov tests with Lilliefors, 
Shapiro-Wilk, and Anderson-Darling correction). In addition, to indicate whether the difference was 
significant, the p-value was used, and the biserial rank orrelation was employed as effect size with a 
95% confidence interval to add the magnitude of the difference. 
Table 2 shows the values of the Wilcoxon rank sum test, the significance, and the effect size taking 
0.05 as a reference point. Pre-service teachers clearly and significantly valued the difference 
regarding the teaching style when game-based videos and gamified tasks were used in the online 
classes (W=1271, p=0.005, effect size=-0.321). The effect size was small (Coolican, 2009). This 
question enabled us to contrast traditional lecturing with the innovation developed in this lesson plan 
and the relevance of teacher training in digital competence to promote the acquisition of autonomous 
learning tools among students.  
Regarding the question "RQ2. Is there a difference in the students' assessments regarding the 
learning quality before and after the intervention?". Table 1 shows the mean rank and the rank sum. 
Since these are ordinal data that do not assume normality, the necessary ranks were used for the 
subsequent non-parametric Wilcoxon rank sum test. Specifically, mean ranks and the rank sum with 
higher values were observed after the intervention in all the questions of this category of analysis, 
which indicated that students appreciated the use of FC with game-based videos and gamification 
since the quality of their learning in Social Sciences improved. Specifically, as regards the active 
learning role (W+=64.97.60, W-=61.27), students responded that they were more active learners 
after the implementation; as far as the learning quality is concerned (W+=72.47, W-=44.16), students 
answered that they learned better after the intervention; as regards the achievement of goals 
(W+=63.00, W-=58. 52) students indicated that with the application of FC with game-based videos 
and gamification they were able to achieve some goals. They felt that, without these tools, they 
would not accomplish them; regarding students' learning (W+=57.12, W-=48.30), students replied 
that they learned more than in a traditional way; and, on autonomous work tools (W+=65.17, W-
=60.65), students indicated that after the implementation, their learning was more self-directed. To 
compare the changes before and after the implementation (independent variable) in the participants' 
assessments of the active learning role, learning quality, achievement of goals, students' learning, 
and autonomous work tools (ordinal dependent variables), the non-parametric Wilcoxon rank sum 
test was used because the distribution was asymmetric (Kolmogorov-Smirnov tests with Lilliefors, 
Shapiro-Wilk, and Anderson-Darling correction); In addition, to indicate whether the difference was 
significant, the p-value was used, but in order to add the magnitude of the difference, the biserial 
rank correlation was employed as the effect size with a 95% confidence interval. Table 2 shows the 
Wilcoxon rank sum test values, significance, and effect size, taking 0.05 as a reference point. It 
shows that there were significant differences in two questions, whereas there were no significant 
differences in other three items. Specifically, students felt significantly more active, participative, 
and responsible for their learning (W=3064, p=0.015, effect size=-0.234) when using ICT tools in 
the classroom (game-based videos, and gamification resources such as Socrative and Quizizz). It 
implies a positive preconception towards the control of their learning with this type of methodology. 
In the question about the contribution to the quality and improvement of learning (W=1678, p=0.000, 
effect size=-0.587), students significantly valued that they learned better with ICT-based didactic 
tools after the implementation of this lesson plan in the Social Sciences classes. In fact, for the 
students, the presence in the classrooms of teachers with training and experience in ICT and 
gamification guaranteed satisfaction in learning improvement (W=2367, p=0.159, effect size=-
0.150) though the difference was not significant. These questions provided a contrast between 
methodologies: on the one hand, traditional lecturing based on passivity and reproduction of 
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knowledge, and, on the other hand, innovative methods of lesson plans focused on activity and 
creation. Students positively estimated without significant difference (W=3160, p=0.157, effect 
size=-0.144) the possibilities of ICT and gamification, which favored the achievement of objectives 
that would be difficult to reach with other methodologies in the classroom, and more autonomous 
learning without significant difference (W=3639, p=0.438, effect size=-0.076). These resources 
made it easier for them to face more ecological situations and real problems in order to propose 
similar solutions in their professional practice. Effect sizes were small for all questions except for 
the learning quality, which was moderate (Coolican, 2009). 
Regarding the question, "RQ3. after the implementation of FC with game-based videos and 
gamification, is there a difference in the students' assessments in terms of motivation in the Social 
Sciences online university classroom before and after the implementation of the lesson plan?", Table 
1 shows the mean rank and the rank sum since these are ordinal data that do not assume normality. 
The necessary ranks were used for the subsequent non-parametric Wilcoxon rank sum test. 
Specifically, mean ranks and the rank sum with higher values were observed after the intervention 
in all the questions of this category of analysis, which shows that students appreciated that with FC 
with game-based videos and gamification, their interest and motivation towards learning Social 
Sciences improved. Specifically, in classroom participation (W+=51.39, W-=48.64), students 
responded that after the implementation, they participated more in class; in teamwork (W+=58.08, 
W-=57.91), students valued that after the lesson plan, group work improved; in more meaningful 
work (W+=63.29, W-=61. 57), students indicated that after the application, their work was more 
meaningful for them; in recommended for others (W+=44.10, W-=45.73), students responded that 
after the implementation of FC with game-based videos and gamification they would recommend to 
use it them in other subjects. To compare the changes before and after implementing the lesson plan 
(independent variable) in the participants' assessments when being asked about class participation, 
teamwork, more meaningful work, and recommendation to other subjects (ordinal dependent 
variables), we used the non-parametric Wilcoxon rank sum test because the distribution was 
asymmetric (Kolmogorov-Smirnov tests with Lilliefors, Shapiro-Wilk, and Anderson-Darling 
correction). In addition, to indicate whether the difference was significant, the p-value was used, but 
in order to add the magnitude of the difference, the biserial rank correlation was employed as the 
effect size with a 95% confidence interval. Table 2 shows the Wilcoxon rank sum test values, 
significance, and effect size, taking 0.05 as a reference point, which demonstrates that in the four 
questions in this category of analysis, there were no significant differences. Specifically, Table 2 
shows that students valued that class participation improved (W=2432, p=0.874, effect size=-0.017) 
with no significant differences, teamwork (W=3185, p=0.659, effect size=-0. 045) responded that it 
was positive for learning with no significant difference, the lesson plan was valued as more 
meaningful work (W=3510, p=0.333, effect size=-0.094), with no significant difference and they 
recommended it to other higher education courses (W=1764, p=0.298, effect size=-0.119) with no 
significant difference. Effect sizes were small for all questions (Coolican, 2009). It is possible that 
they had greater initial predisposition and expectations towards the motivation of what these 
technological tools would be than what they experienced when using them in class; this may have 
influenced the opinions collected in this question. Thus, there were no significant differences in any 
question concerning motivation. 
 

 [INSERT TABLE 2] 
 

 
Discussion 
 
In this research, the students’ perceptions of the teaching style, learning, and motivation of an 
integrated methodology (FC and gamification) supported by the use of ICT tools in an online 
university Social Sciences classroom of pre-service teachers are studied. The results show positive 
assessments after implementing these innovative active learning methodologies, as reflected in the 
Wilconson rank sum test and the corresponding effect size. 



 

The study hypothesis is verified, and the use of game-based videos (within the FC framework) and 
gamification in online university teaching improves the students’ assessments regarding the teaching 
style, learning, and motivation of their learning in the subject of Social Sciences. The data 
demonstrate an improvement after the application of the lesson plan in all the aspects evaluated, as 
well as statistically significant differences found in the participants’ assessments regarding the 
teaching style when using FC and gamification, the students' active role in their learning process and 
the improvement of the learning quality. These findings are consistent with other studies (Shavab et 
al., 2021; Oliveira et al., 2022), which have shown better students' performance and perception of 
their learning after applying gamification in the classroom. All the participants perceived that with 
this new methodology, they could achieve learning objectives in a fast and enjoyable gameful way, 
participated actively all the time in the classroom, learned from teamwork, and the digital tools 
allowed them to be autonomous in their work. They also perceived a more positive atmosphere in 
the lessons and would recommend this teaching methodology for other subjects. Along the same 
line, in a systematic review examining different educational stages, Hamari et al. (2014) found that 
the use of active learning methodologies such as gamification optimized the learning process of all 
students, and Fritz et al. (2012) argued that active learning methodologies also increased students’ 
commitment towards the proposed tasks and the contents regardless of socio-demographic variables 
such as gender and age. The findings of this research are contrary to the ones provided by some 
authors (Almeida et al., 2021; Nyström, 2021; Andrade et al., 2016) who highlighted the adverse 
effects of gamification, such as the lack of understanding, irrelevance, or worsened performance.  
 
The lesson plan implemented offers a meaningful learning context for higher education students who 
study online since it provides them with a wide range of academic competencies and skills. It 
evidences that it is possible, in an online scenario, to use a methodology that is positively accepted 
by students and may be generalized to other subjects. Current studies on online environments 
(Mohamed & Lamia, 2020) highlight this research line of active learning methodologies within a 
transforming process of traditional classrooms (Márquez, 2022). This current pedagogical growth 
meets the gradual implementation of the sustainable development goals of the 2030 Agenda to 
achieve quality education. 
FC using game-based videos and gamification offer pedagogical tools with great potential to 
promote a kind of learning in which the students are the protagonists of their own learning (Jang et 
al., 2015). Using technological tools in online Social Sciences classes generates a challenge that 
enriches the pedagogical practice. Gamification and technology become relevant complements to 
the teaching activity (Nela & Supriatna, 2021; Rakasiwi et al., 2021). However, the success of 
technological tools applied to education requires teacher training in these gamification resources 
(Almusharraf, 2021; Guerrero-Puerta, 2021). The teacher's involvement in this kind of pedagogical 
innovation implies a different teaching style with a higher commitment in terms of time and effort 
(Zawilinski et al., 2020) which presupposes more training in technological resources, teaching 
preparation, organization, and student counseling, among others. (Mojtahedi et al., 2020). Pre-
service teachers should receive university training based on active pedagogies, such as the ones 
presented in this work, which enable them to apply them in their future classrooms and adapt them 
to their circumstances (Cukurova et al., 2020). 
This research provides preliminary evidence of the advantages of implementing a didactic 
methodology based on technological and gamified resources in an online university context, which 
encourages us to continue working on further research in order to improve pre-service teachers' 
educational quality and professional performance. This work proposes a lesson plan easily replicable 
by other researchers with open gamification resources which can be applied to any academic content. 
 
Limitations and Future Research 
 
This research has had some limitations that are identified and may modulate the interpretation of the 
results. On the one hand, regarding the research methodology, the assignment of students was done 
by convenience and not randomly. In order to mitigate it, a preliminary analysis was performed to 
verify that there were no differences in socio-demographic variables such as gender and age that 



 
 

13 
 

could influence the results obtained in the research. On the other hand, regarding the study design, 
it was a pre-experimental study of a single group with pre and post-test measures. This choice was 
considered so that all undergraduates could have the same teacher and all received the innovative 
proposal in the classroom context. Finally, the work focuses on university students enrolled in a 
teacher education program, pre-service teachers, who work the contents of Social Sciences with 
some game-based videos, Socrative and Quizizz. Scientific literature (Rodrigues et al., 2019) 
suggests that different designs should be adopted depending on the learning task. However, in this 
work, we used the same procedure and resources (game-based videos + Socrative and Quizizz) in 
the workshops, so it was estimated that the effect observed in the participants' perception was due to 
the innovative proposal itself. 
Future research could increase the sample size and apply it in other disciplines, universities, and 
international contexts, and hence, test the proposal on different types of students. Future work could 
extend the analysis to other variables that provide objective data, such as academic performance or 
a validated motivation test. In addition, the use of other types of qualitative and/or quantitative 
methodologies (depending on the variables used and their operationalization) could be introduced to 
enrich the results obtained. 

  
 
Conclusions 
 
This study consists of the design and implementation of a lesson plan based on the development of 
contents to innovate the educational practice in the subject of Social Sciences in the degree of 
Elementary Education during the academic year 2021-2022. This study has followed a quantitative 
methodological approach with a quasi-experimental design. Therefore, survey-type research has 
been chosen through the design and implementation of a pretest and post-test, as this technique is 
the most appropriate when the objective is to know the assessments of the protagonists of the 
educational processes (López-Roldán & Fachelli, 2015). 
The post-pandemic social context, which forced teachers to use technological tools in the classroom, 
and the current results on active methodologies constitute the scenario on which the current research 
was developed in an online classroom. The lesson plan used was outlined as a possibility of an 
effective educational strategy to turn students into active protagonists of their learning. The results 
of this research show positive assessments after the implementation in all the aspects assessed, and 
in some cases, statistically significant differences in the students' perceptions after implementing the 
technological and gamified resources. This methodology, used by pre-service teachers, leads to 
meaningful learning of the Social Sciences content by developing a deeper understanding based on 
learning by doing. The use of technology in the classroom facilitates the acquisition of not only 
curricular competencies (Social Sciences contents) but also transversal competencies such as digital 
competence (European Framework for Educators' Digital Competence), being a convenient resource 
for educational innovation in the learning of contents and allowing the transfer to other subjects. 
The pedagogical implications aim at the teaching-learning process in online higher education. First, 
there is empirical evidence that using FC game-based videos plus gamification positively affects 
undergraduates' assessments. It confirms that active methodologies benefit the quality of students’ 
learning. Secondly, the implemented proposal lasted for four months, which is estimated to be a 
substantial period for the results to be reliable. The literature on gamification pinpoints that studies 
of less than twelve weeks are insufficient to faithfully observe the impact on learning due to the 
novelty and familiarization effects. Therefore, four months would have positive benefits and could 
help authors estimate the duration of their innovative proposals before applying them. Thirdly, the 
research could be extended to online university contexts. This work focuses on pre-service teachers 
studying Social Sciences but it could be applied to other online university subjects and courses. 

 

Declarations 



 

Data availability statements:  

The datasets generated during and/or analysed during the current study are available from the 
corresponding author on reasonable request. 

Funding: 

Not applicable 

Acknowledgements: 
Not applicable 
 

 
References 

 
Almeida, C., Kalinowski, M., & Feijó, B. (2021). A Systematic Mapping of Negative Effects of 

Gamification in Education/Learning Systems. 47th Euromicro Conference on Software 
Engineering and Advanced Applications (SEAA), 17-24. 
https://doi.org/10.1109/SEAA53835.2021.00011 

Almusharraf, N. (2021). Incorporation of a Game-based Approach into the EFL Online Classrooms: 
Students’ Perceptions. Interactive Learning Environments. 
https://doi.org/10.1080/10494820.2021.1969953 

Al-Samarraiel, H., Shamsuddin, A., & Alzahrani, A. I. (2019). A Flipped Classroom Model in Higher 
Education: A Review of the Evidence across Disciplines. Educational Technology Research and 
Development, 68, 1017–1051. https://doi.org/10.1007/s11423-019-09718-8 

Akçayır, G., & Akçayır, M. (2018). The Flipped Classroom: A Review of its Advantages and 
Challenges. Computers & Education, 126, 334-345. 
https://doi.org/10.1016/j.compedu.2018.07.021 

Andrade, F. R., Mizoguchi, R., & Isotani, S. (2016). The Bright and Dark Sides of Gamification. In A. 
Micarelli, A., J. Stamper, J., & K. Panourgia, (Eds.), Intelligent Tutoring Systems, ITS2016. 
Lecture Notes in Computer Science, vol 9684. (pp.  176–186). 
Springer. https://doi.org/10.1007/978-3-319-39583-8_17 

Aprianto, E., Purwati, O., & Anam, S. (2020). Multimedia-assisted Learning in a Flipped Classroom: 
A Case Study of Autonomous Learning on EFL University Students. International Journal of 
Emerging Technologies in Learning,15(24), 114–127. https://doi.org/10.3991/ijet.v15i24.14017  

Arbuckle, C. (2021). Undergraduate Teaching and Assassin's Creed: Discussing Archaeology with 
Digital Games. Advances in Archaeological Practice, 9(2), 101-109.  
https://doi.org/10.1017/aap.2021.1 

Areed, M. F., Amasha, M. A., Abougalala, R. A., Alkhalaf, S., & Khairy, D. (2021). Developing 
Gamification E-quizzes Based on an Android App: The Impact of Asynchronous Form. Education 
and Information Technologies, 26, 4857-4878. https://doi.org/10.1007/s10639-021-10469-4 

Arruabarrena, R., Sánchez, A., Domínguez, C., & Jaime, A. (2021). A Novel Taxonomy of Student-
generated Video Styles. International Journal of Educational Technology in Higher Education, 
18, 68 (2021). https://doi.org/10.1186/s41239-021-00295-6 

Asratie, M.G., Wale, B.D., & Aylet, Y.T. (2023) Effects of Using Educational Technology Tools to 
Enhance EFL Students’ Speaking Performance. Educaton and Information Technologies. 
https://doi.org/10.1007/s10639-022-11562-y 

Bai, S., Hew, K.F., Gonda, D.E., Huang, B., & Liang, X. (2022). Incorporating Fantasy into 
Gamification Promotes Student Learning and Quality of Online Interaction. International Journal 
of Educational Technology in Higher Education, 19, 29. https://doi.org/10.1186/s41239-022-
00335-9 

https://doi.org/10.1007/s11423-019-09718-8
https://doi.org/10.1016/j.compedu.2018.07.021
https://doi.org/10.1007/978-3-319-39583-8_17
https://doi.org/10.3991/ijet.v15i24.14017
https://doi:10.1017/aap.2021.1
https://doi:10.1017/aap.2021.1
https://doi.org/10.1007/s10639-021-10469-4
https://doi.org/10.1186/s41239-021-00295-6
https://doi.org/10.1007/s10639-022-11562-y
https://doi.org/10.1186/s41239-022-00335-9
https://doi.org/10.1186/s41239-022-00335-9


 
 

15 
 

Bai, S., Hew, K. F., & Huang, B. (2020). Does Gamification Improve Student Learning Outcome? 
Evidence from a Meta-analysis and Synthesis of Qualitative Data in Educational 
contexts. Educational Research Review, 30, 100322.  
https://doi.org/10.1016/j.edurev.2020.100322 

Basal, A. (2015). The Implementation of a Flipped Classroom in Foreign Language Teaching. Turkish 
Online Journal of Distance Education, 16(4), 28-37. http://dx.doi.org/10.17718/tojde.72185 

Battle, J. (2016). Gamificación para el desarrollo de la comunicación intercultural en el aula de español 
como lengua extranjera. [Gamification for the Development of Intercultural Communication in the 
Spanish as a Foreign Language Classroom]. In R. Roig-Vila (Ed.), Tecnología, innovación e 
investigación en los procesos de enseñanza-aprendizaje. [Technology, Innovation and Research 
in the Teaching-Learning Processes]. (pp.114-120). Octaedro.  

Behl, A., Jayawardena, N., Pereira, V., Islam, N., Giudice, M., & Choudrie, J. (2022). Gamification 
and E-learning for Young Learners: A Systematic Literature Review, Bibliometric Analysis, and 
Future Research Agenda. Technological Forecasting and Social Change, 176, 121445. 
https://doi.org/10.1016/j.techfore.2021.121445 

Bergmann, J., & Sams, A. (2014). Dale la vuelta a tu clase [Flipo ver your Class]. Ediciones SM. 
https://aprenderapensar.net/wp-content/uploads/2014/05/156140_Dale-la-vuelta-a-tu-clase.pdf  

Bravo, L. (1996). ¿Qué es el video educativo? [What is an Educational Video?]. Comunicar, 6  ̧100-
105.  https://www.redalyc.org/pdf/158/15800620.pdf 

Bredow, C. A., Roehling, P. V., Knorp, A. J., & Sweet, A. M. (2021). To Flip or Not to Flip? A Meta-
Analysis of the Efficacy of Flipped Learning in Higher Education. Review of Educational 
Research, 91(6), 878–918. https://doi.org/10.3102/00346543211019122 

Brewer R., & Movahedazarhouligh, S. (2018) Successful Stories and Conflicts: A Literature Review 
on the Effectiveness of Flipped Learning in Higher Education. Journal of Computer Assisted 
Learning, 34(4), 1–8. https://doi.org/10.1111/jcal.12250 

Briffa, M., Jaftha, N., Loreto, G., Pinto, F. C. M., & Chircop, T. (2020). Improved Students’ 
Performance within Gamified Learning Environment: A Meta-analysis Study. International 
Journal of Education and Research, 8(1), 223–244. https://ijern.com/journal/2020/January-
2020/20.pdf 

Carpena, J., & Esteve, F. (2022). Aula invertida gamificada como estrategia pedagógica en la educación 
superior: Una revisión sistemática. [Gamified Flipped Classroom as a Pedagogical Strategy in 
Higher Education: A Systematic Review]. Edutec. Revista Electrónica De Tecnología Educativa, 
80, 84-98, https://doi.org/10.21556/edutec.2022.80.2435 

Carrión, E., & Roblizo, M. J. (2022). Gamification and Mobile Learning: Innovative Experiences to 
Motivate and Optimise Music Content within University Contexts. Music Education Research, 
24(3), 377-392. https://doi.org/10.1080/14613808.2022.2042500 

Carrión, E., Sotomayor, S., & Medel, I. (2022). El uso de los Videojuegos y la Gamificación como 
material didáctico innovador para el aprendizaje de las Ciencias Sociales en la Educación Superior.  
[The Use of Video Games and Gamification as Innovative Didactic Material for the Learning of 
Social Sciences in Higher Education]. EDMETIC, Revista de Educación Mediática y TIC, 11(2), 
art.6. https://doi.org/10.21071/edmetic.v11i2.13663 

Chang, C. Y., Chung, M. H., & Yang, J. C. (2022). Facilitating Nursing Students' Skill Training in 
Distance Education via Online Game-based Learning with the Watch-Summarize-Question 
Approach during the COVID-19 Pandemic: A Quasi-experimental Study. Nurse education today, 
109, 105256. https://doi.org/10.1016/j.nedt.2021.105256 

Cheng, S-C., Hwang, G-J., & Lai, C-L. (2022) Critical Research Advancements of Flipped Learning: 
A Review of the Top 100 Highly Cited Papers. Interactive Learning Environments, 30(9), 1751-
1767. https://doi.org/10.1080/10494820.2020.1765395 

Cheng, L., Ritzhaupt, A. D., & Antonenko, P. (2019). Effects of the Flipped Classroom Instructional 
Strategy on Students’ Learning Outcomes: A Meta-analysis. Educational Technology Research 
and Development, 67, 793-824. https://doi.org/10.1007/s11423-018-9633-7 

https://doi.org/10.1016/j.edurev.2020.100322
https://aprenderapensar.net/wp-content/uploads/2014/05/156140_Dale-la-vuelta-a-tu-clase.pdf
https://doi.org/10.3102/00346543211019122
https://doi.org/10.1111/jcal.12250
https://doi.org/10.21556/edutec.2022.80.2435
https://doi.org/10.1080/14613808.2022.2042500
https://doi.org/10.1016/j.nedt.2021.105256
https://doi.org/10.1080/10494820.2020.1765395
https://doi.org/10.1007/s11423-018-9633-7


 

Chou, C-P, Chen K-W., & Hung, C-J. (2021) A Study on Flipped Learning Concerning Learning 
Motivation and Learning Attitude in Language Learning. Front. Psychol., 12, 753463. 
https://doi.org/10.3389/fpsyg.2021.753463  

Coolican, H. (2009). Research methods and statistics in Psychology. Routledge. 
Cueva A., & Inga, E. (2022). Information and Communication Technologies for Education Considering 

the Flipped Learning Model. Education Sciences, 12(3): 207. 
https://doi.org/10.3390/educsci12030207 

Cukurova, M., Zhou, Q., Spikol, D., & Landolfi, L. (2020). Modelling Collaborative Problem-solving 
Competence with Transparent Learning Analytics: Is Video Data Enough? In LAK ’20 
Proceedings of the Tenth International Conference on Learning Analytics & Knowledge, (pp. 270–
275). Association for Computing Machinery. https://doi.org/10.1145/3375462.3375484 

Dahalan, F., Alias, N., & Shaharom, M. S. N. (2023). Gamification and Game Based Learning for 
Vocational Education and Training: A Systematic Literature Review. Education and Information 
Technologies. https://doi.org/10.1007/s10639-022-11548-w 

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011). From Game Design Elements to 
Gamefulness: Defining ‘Gamification’. Proceedings of the 15th International Academic MindTrek 
Conference: Envisioning Future Media Environments (MindTrek ’11). Tampere, Finland – 
September 28-30, 2011. https://doi.org/10.1145/2181037.2181040 

Divjak, B., Rienties, B., Iniesto, F., Vondra, P., & Žižak, M. (2022). Flipped Classrooms in Higher 
Education during the COVID-19 Pandemic: Findings and Future Research Recommendations. 
International Journal of Educational Technology in Higher Education, 19, 9. 
https://doi.org/10.1186/s41239-021-00316-4  

Doğan, Y., Batdı, V., & Yaşar, M. D. (2021). Effectiveness of Flipped Classroom Practices in Teaching 
of Science: A Mixed Research Synthesis. Research in Science & Technological Education, 1-29. 
https://doi.org/10.1080/02635143.2021.1909553 

Durrani, U. (2019). Gamified Flipped Classroom Learning Approach: A Case Study of AJ University. 
2019 IEEE International Conference on Engineering, Technology and Education (TALE), 1-5. 
https://doi.org/10.1109/TALE48000.2019.9225919 

Fernández-Pampillón, A. M. (2009). Las plataformas e-learning para la enseñanza y aprendizaje 
universitario en Internet. [E-learning Platforms for University Teaching and Learning on the 
Internet]. In C. López Alonso & M. Matesanz del Barrio (Eds.) Las plataformas de aprendizaje. 
Del mito a la realidad [Learning Platforms. From Myth to Reality], (pp. 45-75). Biblioteca Nueva.  

Fritz, C. O., Morris, P. E., & Richler, J. J. (2012). Effect Size Estimates: Current Use, Calculations and 
Interpretation. Journal of Experimental Psychology: General, 141(1), 2–18. 
https://doi.org/10.1037/a0024338  

Gedera, D. S. P., & Zalipour, A. (2021). Conceptualising Video Pedagogy. In D. S. P. Gedera & A. 
Zalipour (Eds.), Video Pedagogy. Theory and Practice, (pp. 1-17). Springer Nature Singapore Pte 
Ltd. https://doi.org/10.1007/978-981-33-4009-1 

Ghai, A., & Tandon, U. (2022). Integrating Gamification and Instructional Design to Enhance Usability 
of Online Learning. Education and Information Technologies. https://doi.org/10.1007/s10639-
022-11202-5 

González-Zamar M-D., & Abad-Segura, E. (2022). Global Evidence on Flipped Learning in Higher 
Education. Education Sciences, 12(8), 515. https://doi.org/10.3390/educsci12080515 

Gordillo, A., López-Fernández, D., & Tovar, E. (2022). Comparing the Effectiveness of Video-Based 
Learning and Game-based Learning Using Teacher-authored Video Games for Online Software 
Engineering Education. IEEE Transactions on Education, 65(4), 1-9. 
http://dx.doi.org/10.1109/TE.2022.3142688 

Guerrero-Puerta, L. (2021). Is it Gamification a Tool Used for Training Spanish Future Teachers? A 
Systematic Review of the Literature. South Florida Journal of Development, 2(3), 4496–4504. 
https://doi.org/10.46932/sfjdv2n3-052 

Hamari, K.J., Koibisto, J,. & Sarsa, H. (2014). Does gamification work?  A literature review of 
empirical studies on gamification, p 3025–3034. In Proceedings of the 47th Hawaii International 
Conference on System Sciences. IEEE Computer Society. 
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6758978 

https://doi.org/10.3389/fpsyg.2021.753463
https://doi.org/10.1145/3375462.3375484
https://doi.org/10.1007/s10639-022-11548-w
https://doi.org/10.1145/2181037.2181040
https://educationaltechnologyjournal.springeropen.com/articles/10.1186/s41239-021-00316-4#auth-Mirza-_i_ak
https://doi.org/10.1186/s41239-021-00316-4
https://doi.org/10.1080/02635143.2021.1909553
https://doi.org/10.1037/a0024338
https://doi.org/10.1007/978-981-33-4009-1
https://doi.org/10.1007/s10639-022-11202-5
https://doi.org/10.1007/s10639-022-11202-5
https://doi.org/10.3390/educsci12080515


 
 

17 
 

Hamdan, N., McKnight, P., McKnight, K., & Arfstrom, K. M. (2013). A Review of Flipped Learning. 
Pearson. 

Huang, R., Ritzhaupt, A. D., Sommer, M., Zhu, J., Stephen, A., & Valle, N. (2020). The Impact of 
Gamification in Educational Settings on Student Learning Outcomes: A Meta-
Analysis. Educational Technology Research and Development, 68, 1875-
1901. https://doi.org/10.1007/s11423-020-09807-z. 

IBM (2016). IBM SPSS Statistics para Windows, versión 24.0. IBM Corp. 
Jang, J., Park, J. J. Y., & Yi, M. Y. (2015). Gamification of Online Learning, In C. Conati, N. Heffernan, 

A. Mitrovic, & M. Verdejo, (Eds.), Artificial Intelligence in Education. AIED 2015. Lecture Notes 
in Computer Science, vol 9112. Springer, Cham. https://doi.org/10.1007/978-3-319-19773-9_82J 

Kallunki, V., Katajavuori, N., Kinnunen, P. Anttila, H.,  Tuononen, T.,  Haarala-Muhonen, A., Pyörälä, 
E., & Myyry, L. (2023). Comparison of Voluntary and Forced Digital Leaps in Higher Education 
– Teachers’ Experiences of the Added Value of Using Digital Tools in Teaching and 
Learning. Education and Information Technologies. https://doi.org/10.1007/s10639-022-11559-7 

Kaya, O.S., Ercag, E. (2023). The Impact of Applying Challenge-based Gamification Program on 
Students’ Learning Outcomes: Academic Achievement, Motivation and Flow. Education and 
Information Technologies. https://doi.org/10.1007/s10639-023-11585-z 

Kleimola, R., & Leppisaari, I. (2022). Learning Analytics to Develop Future Competences in Higher 
Education: A Case Study. International Journal of Educational Technology in Higher Education, 
19, 17. https://doi.org/10.1186/s41239-022-00318-w 

Kyewski, E., & Krämer, N. C. (2018). To Gamify or not to Gamify? An Experimental Field Study of 
the Influence of Badges on Motivation, Activity, and Performance in an Online Learning 
Course. Computers & Education, 118(1), 25–37. https://www.learntechlib.org/p/201651/. 

Lee, J. J., & Hammer, J. (2011). Gamification in Education: What, How, Why Bother? Academic 
Exchange Quarterly, 15(2), 1-5.  

Liu, D., & Zhang, H. (2022).  Improving Students’ Higher Order Thinking Skills and Achievement 
Using WeChat based Flipped Classroom in Higher Education. Education and Information 
Technologies, 27, 7281–7302. https://doi.org/10.1007/s10639-022-10922-y 

López- Roldán, P., & Facheli, S. (2015). Metodología de la investigación social cuantitativa. 
[Quantitative Social Research Methodology]. Diposit Digital de Documents, Universitat 
Autónoma de Barcelona. 

Maciejewski, M.L. (2018). Quasi-Experimental Design. Biostatistics & Epidemiology, 4(1), 38-47. 
https://doi.org/10.1080/24709360.2018.1477468 

Márquez, M. (2022). Aula invertida, TIC y diccionario: un sistema b-learning de iniciación al estudio 
del latín. [Flipped Classroom, ICT and Dictionary: A B-learning System for the Initiation to the 
Study of Latin]. In S. A. Flores, O. S. Ould, & A. Garcés-Manzanera (Coord.). El devenir de la 
lingüística y la cultura: un estudio interdiciplinar sobre lengua, literatura y traducción. [The 
becoming of Linguistics and Culture: An Interdisciplinary Study of Language, Literature and 
Translation], (pp.966-986). Dykinson.  

Martín-Macho, A., & Faya, F. (2016). El juego en el aula de lengua inglesa para consolidar contenidos: 
experiencia con futuros docentes de Educación infantil. [The game in English Language 
Classroom to Consolidate Content: Experience with Future Teachers of Early Childhood 
Education]. In A. Díez, V. Brotons, D. Escandell & J. Rovira (Eds). Aprendizajes plurilingües y 
literarios. Nuevos enfoques didácticos. [Multilingual and Literary Learning. New didactic 
Approaches], (pp. 873-878). Universitat D’Alacant. 

Mohamed, H., & Lamia, M. (2020). Efficacy of the Flipped Classroom to Teach the Dgital Storytelling 
Process. In F. Soares, A. P. Lopes, K. Brown, & A. Uukkivi (Eds.), Developing technology 
meditation in learning evironments (pp. 57–77). IGI Global. 

Mojtahedi, M., Kamardeen, I., Rahmat, H., & Ryan, C. (2020). Flipped Classroom Model for 
Enhancing Student Earning in Construction Education. Journal of Civil Engineering Education, 
146(2). https://doi.org/10.1061/(ASCE)EI.2643-9115.0000004  

Murillo-Zamorano, L. R., Sánchez, J. A. L., & Godoy-Caballero, A. L. (2019). How the Flipped 
Classroom Affects Knowledge, Skills, and Engagement in Higher Education: Effects on Students' 

https://doi.org/10.1007/s11423-020-09807-z
https://doi.org/10.1007/978-3-319-19773-9_82J
https://link.springer.com/article/10.1007/s10639-022-11559-7#auth-Tarja-Tuononen
https://link.springer.com/article/10.1007/s10639-022-11559-7#auth-Anne-Haarala_Muhonen
https://link.springer.com/article/10.1007/s10639-022-11559-7#auth-Eeva-Py_r_l_
https://link.springer.com/article/10.1007/s10639-022-11559-7#auth-Liisa-Myyry
https://doi.org/10.1007/s10639-022-11559-7
https://doi.org/10.1007/s10639-023-11585-z
https://www.learntechlib.org/p/201651/
https://doi.org/10.1007/s10639-022-10922-y
https://doi.org/10.1080/24709360.2018.1477468
https://doi.org/10.1061/(ASCE)EI.2643-9115.0000004


 

Satisfaction. Computers & Education, 141, 103608. 
https://doi.org/10.1016/j.compedu.2019.103608 

Murillo-Zamorano, L. R., Sánchez, J. Á. L., Godoy-Caballero, A. L., & Muñoz, C. B. (2021). 
Gamification and Active Learning in Higher Education: Is It Possible to Match Digital Society, 
Academia and Students’ Interests? International Journal of Educational Technology in Higher 
Education, 18(1), 1–27. https://doi.org/10.1186/s41239-021-00249-y 

Mustafa, A. S., & Karimi, K. (2021). Enhancing Gamified Online Learning User Experience (UX): A 
Systematic Literature Review of Recent Trends. In N. Thakur and B. D. Parameshachari (Eds.) 
Human-Computer Interaction and Beyond-Advances Towards Smart and Interconnected 
Environments, (pp. 74–99). Bentham Science Publishers. 
http://dx.doi.org/10.2174/9789814998819121010007 

Navarro, E., Jiménez, E., Rappoport, S., & Thoilliez, B. (2017). Fundamentos de la investigación y la 
innovación educativa [Fundaments of Research and Educational Innovation]. UNIR Editorial.  

Nela, E., & Supriatna, N. (2021). Creative Learning through Google Classroom in History Learning 
during the Covid-19 Pandemic. In 6th International Conference on Education & Social Sciences 
(ICESS 2021) (pp. 83-91). Atlantis Press. http://dx.doi.org/10.2991/assehr.k.210918.017  

Ng, L.-K., & Lo, C. K. (2022). Flipped Classroom and Gamification Approach: Its Impact on 
Performance and Academic Commitment on Sustainable Learning in Education. Sustainability, 
14(9), 5428. https://doi.org/10.3390/su14095428 

Nikou, S., & Aavakare, M. (2021). An Assessment of the Interplay between Literacy and Digital 
Technology in Higher Education. Education and Information Technologies, 26, 3893-
3915. https://doi.org/10.1007/s10639-021-10451-0 

Noetel, M., Griffith, S., Delaney, O., Sanders, T., Parker, P., del Pozo Cruz, B., & Lonsdale, C. (2021). 
Video Improves Learning in Higher Education: A Systematic Review. Review of Educational 
Research, 91(2), 204–236. https://doi.org/10.3102/0034654321990713 

Nyström, T. (2021). Exploring the Darkness of Gamification: You Want It Darker? In K. Arai. (Ed.) 
Intelligent Computing. Lecture Notes in Networks and Systems, vol 285. Springer, Cham. 
https://doi.org/10.1007/978-3-030-80129-8_35 

Oliveira, W., Hamari, J., Joaquim, S., Toda, A. M., Palomino, P. T. Vassilev, J., & Isonati, 
S.  (2022). The Effects of Personalized Gamification on Students’ Flow Experience, Motivation, 
and Enjoyment. Smart Learning Environment, 9, 16. https://doi.org/10.1186/s40561-022-00194-x 

Pérez Fernández, L. M. (2018). ¿Estoy en clase de ELE o en un videojuego? [Am I in a Spanish as a 
Foreign Language Class or in a Video Game?]. In REDINE (Ed.). EDUNOVATIC 2018. 3rd Virtual 
International Conference on Education, Innovation and ICT, (pp. 50-54). Adaya Press. 
http://www.adayapress.com/wp-content/uploads/2019/03/EDUNOVATIC18.pdf  

Putz, L.-M., Hofbauer, F., & Treiblmaier, H. (2020). Can Gamification Help to Improve Education? 
Findings from a Longitudinal Study. Computers in Human Behavior, 110, 
106392. https://doi.org/10.1016/j.chb.2020.106392.  

Rakasiwi, D., Tanzarez, S., & Simanjuntak, R. R. (2021). Gamification for Improving Students' 
Comprehension in Learning History. In 2021 3rd International Conference on Cybernetics and 
Intelligent System (ICORIS) (pp. 1-5). IEEE. https://doi.org/10.1109/ICORIS52787. 
2021.9649445. 

R Core Team (2021). R: A Language and environment for statistical computing. (Version 4.1) 
[Computer software]. https://cran.r-project.org.  

Riivari, E., Kivijärvi, M., & Lämsä, A M. (2021). Learning Teamwork through a Computer Game: for 
the Sake of Performance or Collaborative Learning? Educational Technology Research and 
Development, 69, 1753–1771. https://doi.org/10.1007/s11423-021-10009-4 

Rodrigues, L., Oliveira, W., Toda, A., Palomino, P., & Isotani, S. (2019). Thinking inside the box: 
How to tailor gamified educational systems based on learning activities types. In 2019 VIII 
Congreso Brasileiro de Informática na Educação CIBE (pp.823-832). htpps://doi.org/ 
10.5753/cbie.sbie.2019.823 

Rollinger, C. (2020). Classical Antiquity in Video Games: Playing with the Ancient World. Bloomsbury 
Academic. 

https://doi.org/10.1016/j.compedu.2019.103608
https://doi.org/10.1186/s41239-021-00249-y
https://doi.org/10.1007/s10639-021-10451-0
https://doi.org/10.3102/0034654321990713
https://doi.org/10.1186/s40561-022-00194-x
https://doi.org/10.1016/j.chb.2020.106392
https://cran.r-project.org/
https://doi.org/10.1007/s11423-021-10009-4


 
 

19 
 

Sahin, A. N. E. (2020). Using the Flipped Classroom Model in the History Course: A Learning 
Experience. International Journal of Educational Methodology, 6(1), 113–
121. https://doi.org/10.12973/ijem.6.1.113 

Sanchez, D. R., Langer, M., & Kaur, R. (2020). Gamification in the Classroom: Examining the Impact 
of Gamified Quizzes on Student Learning. Computers & Education, 144(103666). 
https://doi.org/10.1016/j.compedu.2019.103666 

Santiago, R., & Bergmann, A. (2018).  Aprender al revés: Flipped Learning 3.0 y metodologías activas 
en el aula. [Learning backwards: Flipped Learning 3.0 and Active Methodologies in the 
Classroom]. Editorial PAIDÓS Educación. 

Santos, A. I., & Serpa, S. (2020). Flipped Classroom for an Active Learning. Journal of Education and 
E-Learning Research, 7(2), 167-173. https://doi.org/10.20448/journal.509.2020.72.167.173 

Santos, J. M., Afonso, M. D., & González-Henríquez, J. J. (2020). Video for Teaching: Classroom Use, 
Instructor Self-Production and Teachers’ Preferences in Presentation Format. Technology, 
Pedagogy and Education, 29(2), 147–162. https://doi.org/10.1080/1475939X.2020.1726805 

Shavab, O. A. K., Yulifar, L., Supriatna, N., & Mulyana, A. (2021). Gamification in History Learning: 
A Literature Review. In 6th International Conference on Education & Social Sciences (ICESS 
2021) (pp. 254-258). Atlantis Press. http://dx.doi.org/10.2991/assehr.k.210918.047 

Shoufan, A. (2019). Estimating the Cognitive Value of YouTube’s Educational Videos: A Learning 
Analytics Approach. Computers in Human Behavior, 92, 450–
458. https://doi.org/10.1016/j.chb.2018.03.036 

Strelan, P., Osborn, A., & Palmer, E. (2020). The Flipped Classroom: A Meta-Analysis of Effects on 
Student Performance across Disciplines and Education Levels. Educational Research Review, 30, 
100314. https://doi.org/10.1016/j.edurev.2020.100314  

Svetec, B., & Divjak, B. (2021). Emergency Responses to the COVID-19 Crisis in Education: A Shift 
from Chaos to Complexity. In EDEN 2021 Annual Conference. Lessons from a Pandemic for the 
Future of Education, (pp. 513-523). https://doi.org/10.38069/edenconf-2021-ac0051 

Turner, J. S., Taha, K., Ibrahim, N., Neijenhuijs, K. I., Hallak, E., Radford, K., Stubbé-Alberts, H., de 
Hoop, T., Jordans, M. J. D., & Brown, F. L. (2022). A Proof-of-Concept Study of Can’t Wait to 
Learn: A Digital Game-Based Learning Program for Out-of-School Children in Lebanon. Journal 
on Education in Emergencies, 8(1), 76-109. https://doi.org/10.33682/8v7u-q7y3 

Ubisoft (2021). Discovery Tour Mode of Assassin's Creed: Origins. Ubisoft Support. 
https://support.ubisoft.com/en-gb/Article/000062699 

Van Laar, E., van Deursen, A. J. A. M., van Dijk, J. A. G. M., & de Haan, J. (2020). Determinants of 
21st-century Skills and 21st-Century Digital Skills for Workers: A Systematic Literature Review. 
SAGE Open, 10(1), 1–14. https://doi.org/10.1177/2158244019900176 

Velaora, C., & Kakarountas, A. (2021). Game-Based Learning for Engineering Education. In 2021 6th 

South-East Europe Design Automation, Computer Engineering, Computer Networks and Social 
Media Conference (SEEDA-CECNSM) (pp. 1-6). IEEE. http://dx.doi.org/10.1109/SEEDA-
CECNSM53056.2021.9566215 

Wang, K., & Zhu, C. (2019). MOOC-Based Flipped Learning in Higher Education: Students’ 
Participation, Experience and Learning Performance. International Journal of Educational 
Ttechnology in Higher Education, 16(33), 1-18. https://doi.org/10.1186/s41239-019-0163-0 

Yap, B. W., & Sim, C. H. (2011). Comparisons of Various Types of Normality Tests. Journal of 
Statistical Computation and Simulation, 81(12), 2141–2155. 
https://doi.org/10.1080/00949655.2010.520163 

Yıldız, E., Doğan, U., Özbay, Ö., Seferoğlu, S. S. (2022). Flipped Classroom in Higher Education: An 
Investigation of Instructor Perceptions through the Lens of TPACK. Education and Information 
Technologies.  27, 10757–10783. https://doi.org/10.1007/s10639-022-11059-8 

Yu, Z., & Gao, M. (2022). Effects of Video Length on a Flipped English Classroom. SAGE 
Open, 12(1). https://doi.org/10.1177/21582440211068474  

Zawilinski, L., Shattuck, J., & Hansen, D. (2020). Professional Development to Promote Active 
Learning in the Flipped Classroom: A Faculty Perspective. College Teaching, 68(2), 87-102. 
https://doi.org/10.1080/87567555.2020.1753643 

https://doi.org/10.12973/ijem.6.1.113
https://doi.org/10.1016/j.compedu.2019.103666
https://doi.org/10.20448/journal.509.2020.72.167.173
https://doi.org/10.1080/1475939X.2020.1726805
https://doi.org/10.1016/j.chb.2018.03.036
https://doi.org/10.1016/j.edurev.2020.100314
https://doi.org/10.38069/edenconf-2021-ac0051
https://doi.org/10.1177/2158244019900176
https://doi.org/10.1186/s41239-019-0163-0
https://doi.org/10.1080/00949655.2010.520163
https://doi.org/10.1007/s10639-022-11059-8
https://doi.org/10.1177/21582440211068474

	Abstract
	Introduction
	Nowadays, teachers need to acquire the necessary knowledge and skills to be able to use technology as a resource within the teaching-learning process (Nikou & Aavakare, 2021; Kleimola & Leppisaari, 2022; Asratie et al., 2023). An innovative teacher tr...
	Future research will demonstrate the great training improvement regarding technologies that teachers, at all educational levels, have been forced to acquire to face an imperative and urgent need, to connect with their students virtually due to the spr...
	The objective of educational innovation necessarily implies a shift of methodology in the classroom. It entails, on the one hand, changing the teaching and learning style and, on the other hand, introducing ICT. In this line, this research focuses on ...
	Literature review
	The following sections present a brief review of the scientific literature on FC, game-based videos and gamification in education.
	Flipped Classroom
	FC is considered a different way of learning, in which students obtain new knowledge not only in the classroom but in other spaces such as at home employing videos, educational audio files, images, and learning virtual platforms or LMS (Learning Manag...
	According to Hamdan et al. (2013), FC is composed of four primary pillars, F-L-I-P: flexible environment (regarding students’ learning times and assessment), learning culture (classroom time is devoted to exploring topics deeply), intentional content ...
	Videos in the University Classroom
	Along with this proposal, the benefits of using videos in the classroom and an educational environment are numerous. Educational videos are defined as the ones that fulfill a previously formulated objective (Bravo, 1996) and are a pedagogical tool to ...
	Besides, Game-based learning (GBL) is a teaching method that uses games as a resource and strategy to support learning, assimilation, or evaluation of knowledge and support learning outcomes (Velaora & Kakarountas, 2021). It is an innovative methodolo...
	With this practice, students interact and work on emotional education, communication, and dialogue, which entails a better classroom atmosphere, cohesion among its members, and acquisition of values. For all these reasons, FC and videos as digital did...
	Students are engaged in their learning experience and develop their scientific and technological knowledge and skills (Santiago & Bergmann, 2018). FC has proven to be more effective than conventional teaching methods since it is a comprehensive approa...
	Currently, many educational institutions, particularly universities, are choosing to create their videos not only for the classroom and coursework but also to enrich the teaching material of the different subjects (Mojtahedi et al., 2020), employing t...
	Gamification as an Innovative Experience in Higher Education
	In the context of higher education, it is increasingly common to demand new forms and methodologies of learning. It is valuable to carry out teaching experiences that may become successful practices and allow the transfer of information and knowledge....
	Its educational use contributes to greater motivation, participation, collaboration, and fun in the learning process through positive feedback. The natural predisposition of human beings toward competition and games contribute to make tasks less cumbe...
	With gamification, the educational experience becomes a constant task of discovery in which students are the protagonists of their own learning experiences. Due to the frequent feedback provided, the teacher and the students immediately know the progr...
	The methodological strategy of this work focuses on the integrated use of FC and gamification, a pedagogical approach that is becoming increasingly popular in higher education. Both methodologies allow greater student participation in classroom dynami...
	In this framework, following the relevant literature, gamification is a relatively new trend that is increasingly attracting the attention of educational researchers since the use of gamification in education leads to greater participation, collaborat...
	For all these reasons, this research aims to propose a novel educational experience by implementing gamification at the University level through the use of resources and didactic tools based on gamification principles, Quizizz and Socrative together w...
	In the review of the scientific literature carried out so far, there is a lack of research on the combined use of FC with game-based videos and gamification in higher education in an online environment. For this reason, this proposal aims to develop a...
	The goal of this research is to know if the use of FC with game-based videos and gamification improves students' assessments of learning (in terms of teaching, learning, and motivation) in the subject of Social Sciences in an online university context...
	H1: The use of game-based videos (within the FC framework) and gamification improves students' perception (regarding teaching, learning, and motivation) of their learning in the subject of Social Sciences in an e-learning environment.
	Method
	The present study follows a quantitative methodological approach to collect data on the following questions:
	RQ1. Do the students' assessments of the teaching style differ after using FC with game-based videos and gamified resources in the Social Sciences online university classroom?
	RQ2. After the intervention, do students' perceptions differ regarding the learning quality in the Social Sciences online university classroom?
	RQ3. After implementing the lesson plan, do students’ perceptions differ concerning their motivation in the Social Sciences online university classroom?
	A quasi and single pre-experimental design has been used with pre and post-test measurements (Maciejewski, 2018). This study consists of the design and implementation of a lesson plan based on the development of contents to innovate the educational pr...
	The selection of participants involved a non-probabilistic intentional sampling, selecting all the pre-service teachers who studied the subject of Social Sciences in the third year of the Bachelor of Elementary Education at a private Spanish universit...
	The lesson plan implemented in the classroom in the subject of Social Sciences focused on four workshops or online pedagogical practices in which students visualized game-based videos and gamified resources created by the teacher. The teacher used the...
	Workshops 1 and 2.
	1) Presentation and explanation of the task: during the first minutes, the teacher explained to the students that they would watch a video with theoretical contents about Ancient Egypt based on the video game Discovery Tour Assassin's Creed: Origins, ...
	[INSERT FIGURE 1]
	Figure 1. Video 1. Meet the Great Library of Alexandria with Assassin's Creed Origins. [screenshot].
	Source: Own creation. https://www.youtube.com/watch?v=96NWkcgCqJ4
	2) Development of the gamified resource Quizizz. It is a multiplayer contest. It comprised ten multiple-choice quiz questions on the origin, historical context, and cultural legacy of the Library of Alexandria. Students played the contest individually...
	[INSERT FIGURE 2]
	Figure 2. Quizizz: The Great Library of Alexandria with Assassins Creed Origins. [screenshot]. Source: Own creation. https://b.socrative.com/teacher/#edit-quiz/60391195
	Workshops 3 and 4:
	1) Presentation and explanation of the task: during the first minutes, the teacher explained to the students that they should watch the video "Meet the Acropolis with Discovery Tour Assassin's Creed: Odyssey" based on the video game Assassin's Creed: ...
	[INSERT FIGURE 3]
	Figure 3. Video 2 Visit to the Acropolis of Athens. Discovery Tour in Assassin's Creed Odissey. [screenshot]. Source: Own creation. https://www.youtube.com/watch?v=t_z3gzcH5v8
	2) Development of the gamified resource Socrative. It is a multiplayer quiz that comprised ten questions (multiple-choice, open, and true-false questions) on what Athena Nike means, which monument gave access to the Acropolis, why the Parthenon was bu...
	[INSERT FIGURE 4]
	Figure 4. Socrative: "Playing to learn the art." [screenshot].  Source: Own elaboration. https://b.socrative.com/teacher/#edit-quiz/40351872
	3) Conclusions and evaluation of the workshops: At the end of the workshops, the teacher asked the students in class an open question about their assessment that needed to be answered through the chat room. Thus, all the students' answers were shared....
	In order to assess the participants' perceptions, a pre-planned online questionnaire was designed and administered before and after the intervention. This questionnaire aimed to analyze the students' appraisals (regarding the teaching style, learning,...
	First, participants gave their informed consent in the first online class session by asking whether they agreed or not on their participation in this research in a Google Forms form. Secondly, the pre-questionnaire was administered in the online class...
	First, to establish the reliability of the questionnaire made up entirely of Likert-scale questions, Alpha was calculated with the polychoric correlations and omega with the factor weights of a confirmatory factor test both in the pre and post-tests. ...
	In this section, the previous analyses according to the research design and related to the question addressed in this study are presented.
	Preliminary analyses
	The type of design employed entails the non-randomization of the sample. Thus, age and gender were studied to check if these variables threatened the research results. In the group, 73% were female and 26% male in both the pretest and post-test. The a...
	For the statistical analysis regarding gender, the non-parametric Mann-Whitney U test was used to assess the differences in mean ranks before and after the application, taking 0.05 as a reference point. Both before (n = 190, U = 3435,500, p = 0.846) a...
	Regarding the question "RQ1. Do students' assessments regarding the teaching style differ after implementing game-based videos and gamified resources in the Social Sciences online university classroom?" Table 1 shows the average rank and the rank sum ...
	Table 2 shows the values of the Wilcoxon rank sum test, the significance, and the effect size taking 0.05 as a reference point. Pre-service teachers clearly and significantly valued the difference regarding the teaching style when game-based videos an...
	Regarding the question "RQ2. Is there a difference in the students' assessments regarding the learning quality before and after the intervention?". Table 1 shows the mean rank and the rank sum. Since these are ordinal data that do not assume normality...
	Declarations
	References


