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Abstract

:

Innovation has allowed for and developed new ways of teaching and learning. Gamification is among the new training methodologies, which is a didactic approach based on the game structure with an attractive component for students. Within gamification, flipped learning and problem-based learning, escape rooms can be found as a technical aspect, which is focused on providing enigmas and tracks for the various educational content that students have assimilated through learning based on problem solving. The aim of this study is to identify how the use of gamification with the use of educational escape rooms affects activation and absence of a negative effect on students. 61 Master students of the Autonomous City of Ceuta participated in this case study. They were divided into three study groups (1 control group; 2 experimental groups) that followed different formative actions (control group—traditional; experimental groups—escape rooms). To achieve the objectives, a mixed research design based on quantitative and qualitative techniques was followed. The instrument used for data collection was the GAMEX (Gameful Experience Scale). The results reveal that the students who had taken a gamified formative action through escape rooms obtained better assessment results in the indicators concerning motivation, teamwork, commitment, activation, and absence of a negative effect on the learning process than those with the traditional methodology.
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1. Introduction


Current education is involved in a whirlwind of methodological strategies and new ways of transmitting knowledge [1]. This is linked to the emergence of new educational tools and the use and involvement of differentiated factors within education itself. In this line, active methodologies are part of this set of teaching actions that pursue educational quality and achievement of objectives in a more appropriate way for a student, who is the main protagonist [2].



The new strategies and training methods make no sense if they are not related with students [3] or if they are not connected with their socio-educational reality [4]. Therefore, teaching methodologies must be changed. Teachers should work on the basis that students could design their learning process without giving rise to negative experiences due to poor design or poor planning [5].



All this is possible thanks to the innovative action of teachers to improve the achievement of learning objectives. Because of this, generation of a good class environment is essential to develop these methodologies [6].



1.1. Gamification as a Learning Strategy


Gamification arose due to everything mentioned above in the attempt to enhance the mechanisms that facilitate learning and adapt to the interests of students to achieve useful understanding of academic content [7]. The term “gamification” was conceived in the business or marketing area with the idea of customer loyalty [8,9]. This was taken to the school context later on, where teachers and students develop it.



This methodology consists in the application of game dynamics in teaching practice and in the use of game elements or structures in the formal context of the school. With the application of this strategy based on game structure, a dynamic based on their own mechanics is pursued, with a free and voluntary participation in an imaginary world with codes and norms [10,11,12,13].



Gamification improves various psychosocial academic indicators such as students´ motivation, as the activity to be carried out is presented as an attractive challenge for the participants [14,15,16,17,18]. Other benefits found in the literature review are resolution of problems in training activities [19], commitment to the task to be performed [20,21], interest in learning actions that lead to the achievement of didactic objectives [22], attraction to learning that favors the achievement of skills [23], social skills required to interact effectively in group practices [24], and improvement of student behavior and attitude [25].



In addition, gamification is conceived as a way to change the traditional rewards that students are used to, such as grades [26,27], for other, more attractive ones, such as challenges and tests to be carried out, with the freedom to make mistakes and, at the same time, have a follow-up of their own learning. They get badges [28] for trying and effort, not only for achievement, as with the traditional methodology.




1.2. Escape Room as a Gamification Methodological Strategy


One of the examples of gamification is the escape room approach. This innovative teaching approach, in addition to implementing the gamification strategy, focuses on learning based on problem solving [29]. Specifically, an escape room consists in the autonomous work of students to resolve a real or a fictitious problem posed by the teacher [30]. Students have to find a solution to it collaboratively, favoring activation and involvement of all [31] in an inclusive process that favors acquisition of skills [32] and results of learning [33].



On the structural level, an escape room is based on games where students are locked in a cabin and must solve challenges, tests, or riddles in order to leave the place where they are [34]. For this, students have a specific limited time [35]. In this regard, establishment of an optimal cooperative work environment and a high degree of student commitment to reach the goal [36] becomes especially relevant. Escape rooms unite aspects of three active learning methodologies, mostly of gamification, due to the game structure and rewards; of flipped learning, as it is performed with a video and instructions, with learning spaces and times; and also of problem-based learning, since students start with an initial problem that they have to solve through what they have learned. As a union of these three methodologies, escape rooms constitute an opportunity to combine positive aspects thereof to improve student learning in playful contexts [37,38].



The design of an escape room is structured in several phases and models. The phases are defined by the teacher who serves as a guide to facilitate the learning process [39] in charge of converting the information obtained by the students into the knowledge that favors learning [40]. The performance models of escape rooms may vary depending on the established test model and may be linear if they follow a fixed sequence; open if the challenges are not linearly related; and multilinear if the previous ones are combined [41].



The students’ work focuses on putting into practice the knowledge acquired during the conceptualization phase of learning with the ultimate goal of “escaping” from a room [42,43]. This implies better acquisition and reinforcement of the learning content, a better activation of students in their learning process [44], and, consequently, greater satisfaction and attitude of the students when developing a more attractive playful formative process [45].



According to the literature, the use of escape rooms in learning spaces is booming [46], reporting positive results [47]. However, there are only few studies regarding such aspects as activation and absence of a negative effect. Specifically, the first construct (activation) focuses on the level of activity that a student achieves while performing the gamified experience. Therefore, activation is understood here as the state of the learner and how he/she faces the task, and his/her personal predisposition to achieve the goals and objectives envisaged by the educational task. Therefore, the concept of activation is understood as active participation of a learner in the learning process by learning something new themselves [48].



This concept can be divided into several categories, such as active, nervous, frantic, or excited. In relation to the absence of a negative effect, it is based on the reflection or perception of students’ negative emotions, such as feeling annoyed, hostile, or frustrated while carrying out the activities or tests proposed by the teacher [49].



To promote adequate levels of activation, the use of training dynamics based on gaming is recommended [50] with the purpose of creating a playful environment where students feel active, see themselves as protagonists and are interested in the tasks to be performed [51]. In addition, to encourage the absence of a negative effect during the teaching and learning process, experts recommend using games. Using an escape room or virtual media through digital applications or video games, students can perform instructional tasks repeatedly without fear of error [15,52].



In this sense, the use of active methodologies becomes a way to transmit and assimilate the didactic contents in a participatory manner benefiting the activation of students in their own learning tasks. Today, students assume the role of builders of their own knowledge with this type of methodologies [53,54], consequently, this contributes to lower anxiety and stress, since they perform tasks at their own pace, autonomously, and individually, according to their personal and cognitive peculiarities. All this is supported by a collaborative work with other classmates. Finally, students actively and without frustration or negative feelings reach the objectives established by the teacher [2].



Given the relevance of the terms offered by experts and due to the lack of information on activation and absence of a negative effect on gamified experiences through escape rooms, this study is presented to analyze these aspects of psychosocial nature in order to offer innovative results of these variables less analysed in the literature. Therefore, this study aims to verify whether the use of escape rooms benefits activation and absence of a negative effect on students.



The educational implications of these methodological approaches are identified here, specifically, the possibilities verified by various studies reported in the previously published impact literature. In addition, playful participation of students in gamified activities results in a higher interest of students in learning, which can be an inexhaustible source of both experiences and positive attitude of regarding the educational event.



This study contributes to the advancement of knowledge in the use of these methodologies, since it implies implementation of different actions. These actions are focused on the analysis of the absence of a negative effect, which is favored by the improvement of academic indicators, such as motivation, cohesion, problem solving, and everything that escape rooms and gamification intrinsically imply. This is also a good starting point to investigate and increase the amount of literature on the state of affairs concerning the scientific educational field.




1.3. Development of the Training Experience


In the experimental groups, gamified experience was carried out in 9 sessions. This educational innovation consisted of working the didactic contents by means of an escape room through a thematic map (Figure 1) with gamified elements in order to favor the motivation and interest of the participants. The students had to follow a route whose stations corresponded to the number of sessions. At each of the stations, the students had to carry out different tasks, formative actions, and solve puzzles in order to be able to advance and, at the same time, get badges. Each of the obtained badges served to obtain clues to solve the riddles, as well as to develop the qualifications in the different training tasks.



The final mission of the experience was to get to the pencil throne, where they would compete in a final game for the throne. All groups had the same opportunities to obtain the highest grade and to use the obtained rewards. These rewards could be exchanged for more time to respond, to be able to speak before peers, etc.



On the other hand, an escape room is prepared by the classmates, so that the whole class participates within different groups. The main mission, typical for this activity, is to leave the room having solved all the posed puzzles before the time limit. Finally, the control group followed a classic methodology based on the use of expository classes with small group work carried out within the sessions.





2. Materials and Methods


The method followed for the development of this case study is a mixed one. This type of methodology, which is booming within the field of social sciences [55], allows a joint use of qualitative and quantitative methods with the aim of creating an in-depth image about the reality studied [56]. For the quantitative part, the GAMEX (Gameful Experience Scale) scale is used, with the objective of assessing students’ perceptions from different dimensions [49,57]. For the qualitative analysis, the classic process of reducing the information categorization and interpreting the open questions has been done.



Figure 2 shows the process of the methodology followed during the study. First, a literature review was carried out before beginning the collection of the necessary data. Once the characteristics and adequacy of the sample were examined, various non-parametric tests were used to analyze these data. The details of the analyses carried out are specified below.



2.1. Aim of This Study


The main aim of this study was to identify how the use of gamification affects the use of educational escape rooms in terms of activation and absence of a negative effect on students.




2.2. Study Sample


The sample used for this research was composed of 61 subjects; 21 of them belonged to experimental group 1, 18 belonged to experimental group 2 (to which the gamified teaching methodology was applied through educational escape rooms), and 22 belonged to the control group (to which the traditional teaching and learning methodology was applied). Table 1 shows more details of the sample used. All the students who participated were enrolled in their Master’s studies of different areas in the Autonomous City of Ceuta. All students attended the Innovation in Education class. During the experimentation, the control group followed a teaching methodology of the traditional nature without changes in teaching based on expository classes, in the way to which they are accustomed, while in the experimental groups, the application of a gamified methodology through escape rooms was carried out.




2.3. Instrument


The instrument used is the GAMEX (Gameful Experience Scale), the gamified experience scale developed and validated in English and Spanish [49,57]. The scale is composed of six dimensions (1 – Enjoyment; 2 – Absorption; 3 – Creative thinking; 4 – Activation; 5 – Absence of a negative effect; 6 – Dominance) about the experience of the participants in gamified activities or environments.



	
Enjoyment (6 items): measures the level of enjoyment of the participants in the activity carried out, with questions whether they liked playing or if they enjoyed doing it and such.



	
Absorption (6 items): measures the level of evasion and sense of time of the participants during the performance of the gamified activity, with questions concerning consciousness while playing and time awareness.



	
Creative thinking (4 items): measures the level of creativity of the participants during the gamified experience.



	
Activation (4 items): measures the level of activity carried out by the participants in the gamified practice.



	
Absence of a negative effect (3 items): measures the level of negativity of the participants in their emotions, as well as of frustration during the gamified activity.



	
Dominance (4 items): measures the level of confidence of the participants during the development of the gamified experience.






The dimensions analyzed in this case and extracted from the described instrument are the activation and the absence of a negative effect. This is because in the scientific literature, in addition to the importance of the positive affect (emotions), gamification researchers also discuss that negative affective states are relevant for gameful experience [58,59]. The measurement was done with a Likert scale with answers ranging from 1 (totally disagree) to 5 (completely agree).



An open-ended question was also added, in which participants could freely write their opinions or perceptions about the experience in which they participated. It is necessary to clarify that in coherence with the qualitative research approach, these questions could not be raised as a hypothesis to be confirmed, but as a technique to investigate the main interest in depth [60,61].




2.4. Data Analyses


For the data analysis, the statistical analysis software for social sciences was used (SPSS version 25 (IBM®, Armonk, NY, USA). After using the equality test of variance (Levene’s test) and the Kolmogorov–Smirnov test, the preliminary results showed that the sample used did not follow the normal distribution. Therefore, for the comparisons made during this study, univariate descriptive tests, the Kruskal–Wallis H test, and the Mann–Whitney test were used. The significance values of the tests followed the classical value in the literature (α = 0.05) [62].



Regarding the qualitative component, a thematic analysis of the answers provided by the participants was carried out. The first manual analysis of the results was done to detect any categories that may arise and had not been previously contemplated. Secondly, the analyses were carried out using the qualitative analysis software Nvivo 10 (QSR International, Melbourne, Australia).





3. Results


3.1. Realiability Analysis


Before performing any inferential analysis to look for statistically significant relationships, it is necessary, to carry out various classic validation tests of the questionnaires. In this case, the three most common values in the scientific literature, Cronbach’s alpha, composite reliability, and the average variance extracted [63,64,65] were analyzed. Table 2 compares the values obtained for the total scale and their comparison with the acceptable results proposed in the scientific literature.




3.2. Descriptive Analyzes of Groups


The results obtained for the three groups of subjects analyzed, depending on the dimension analyzed, are shown in this section. It is observed that in the control group, average values were lower than in the other analyzed groups. Among the results shown in Table 3, the activation dimension (2.19 ± 0.66) stands out. Participant members of EG1 are those who obtained better values in the absence of a negative effect dimension (4.35 ± 0.80).



In order to detect the differences between the groups analyzed, the analysis was performed using the Kruskal–Wallis H test. Table 4 shows the results obtained for the two dimensions analyzed. Significant differences were found between the three groups analyzed for the activation dimension (χ2 (3) = 10.178, p = 0.04) and for the absence of a negative effect (χ2 (3) = 26.171, p = 0.050).



Once the existence of significant differences had been detected, the Mann–Whitney U test was used as a post-hoc test. The results (Figure 3) show the significant differences found (in orange). For the activation dimension (1), the differences were found between the control group (MR = 111.23), experimental group 1 (90.11), and experimental group 2 (MR = 92.10). Similarly, for the absence of a negative effect dimension (2), similar differences were observed between the control group (MR = 105.59), experimental group 1 (MR = 89.22), and experimental group 2 (MR = 91.19).




3.3. Qualitative Analysis of the Experience


Analysis of qualitative information was done through a categorization process [66], by which all the information was transcribed to be subsequently grouped by themes or categories. This allowed researchers to detect emerging categories. This process facilitated triangulation of the information, as well as the process of analysis thereof, being the main criterion of validity in the qualitative research (Table 5). This process was carried out using Nvivo 10 (QSR International, Melbourne, Australia).



3.4.1. Motivation


Motivation is positively influenced by the use of a non-traditional methodology such as gamification through educational escape rooms. Thanks to the increased motivation, students are able to obtain better results than they thought they could achieve at first in addition to better expectations and knowledge of their true potential.


“Thanks to the approach of the subject, I think I can achieve better results than I thought I could" (P.3). "I felt able to pass without difficulty in addition to assimilating the contents without having felt anxiety at any time during the process” (P.15).








3.4.2. Group Cohesion


From a group or social perspective, improvement was observed among the students, mainly due to the need to collaborate and communicate with each other in order to obtain various badges. That is, the establishment of common objectives during the sessions led to an increase in-group or social relations.


“Another aspect that I have enjoyed the most was having to work with my colleagues” (P.21). “It has been interesting to have to collaborate to get some of the badges that otherwise I could not have achieved” (P.24).








3.4.3. Engagement


Undoubtedly, the increase in motivation and social or group factors has other effects on student learning, including the increase in their commitment and participation with the subject and the different tasks performed.


“These types of activities have made me want to get the best of myself, especially for my classmates” (P.16). “I could not miss class, I could not leave my classmates alone for activities” (P.6).










4. Discussion


The teaching practice in the information and knowledge society has been influenced by the new ways of teaching with a much more playful and attractive educational aspect for students. This is way far from those traditional training actions where only the teacher is the main protagonist and diffuser of knowledge [2]. In the present study, to achieve the formulated objective, an experiment was developed in the university field that allowed verifying its scope.



The results obtained in this study reveal that gamified actions such as escape rooms benefit and enhance academic indicators, such as motivation, group cohesion, commitment, activation, and absence of a negative effect during the teaching and learning process. These results achieved and expressed in the particular context of this study are in line with other studies that preceded this one. These studies reported that training practices using escape rooms improve student motivation [14,15,16,17], group work [24], activation and participation [31,44], as well as commitment to learning tasks [20,36], which has a close psychological relationship with the absence of a negative effect and adequate attitude of students towards the instructive process [25,45].



In this sense, the results show greater activation of students associated with the ability to learn the subject through escape rooms, in direct coincidence with what is reflected in the literature [44]. On the other hand, the findings obtained show a greater attraction for learning than in other cases [31], as well as a more complete training process, as other researchers also conclude [45].



For this reason, thanks to the methodological fusion inherent in escape rooms (flipped learning, gamification, and problem-based learning), an improvement is achieved in the aforementioned academic indicators [2,37,38]. This highlights the importance of active methodologies in training action in order to encourage and enhance student learning [3,7,12,19], as well as to encourage their activation and leadership [31,42,47,50] and to reduce negativity and frustration in their daily work [5,15,25,43,46,49].




5. Conclusions


Therefore, as reflected in the literature on the state of the matter and in the findings identified in this study, it is concluded that the use of gamification and, more specifically, the application of escape rooms in learning spaces is beneficial. These methodologies not only promote innovation and revitalization in educational actions carried out by teachers, but also positively affect the psychosocial factors already described.



The prospective that emerges from this research is focused on encouraging the development of innovative practices, such as the use of escape rooms in different educational contexts. In addition to raising awareness, these findings give to the teaching group confidence in gamification and thereby to launch new ways of transmitting knowledge, reducing the traditional practices focused on the simple exposure of content through masterful lessons that fail to attract or motivate students, which cause apathy and the negative effect to increase, leading to failure and, consequently, dropping out of school.




6. Limitations and Future Lines of Research


The main limitations of this study and suggestions for future studies are listed in this section. The number of the variables analyzed may not be as large as in other studies, but it is enough for a case study like this one. These variables and their analysis could be studied in a deeper way in the near future. The number of participants can be sufficient for this study and its methodological characteristics, but it could be ideal to perform such a study with more participants. The proposals for a future study are:




	
To check if the detected effects occur at lower educational levels.



	
To include the social factor in the analysis of gamified experiences.



	
To do an in-depth study of the information obtained qualitatively with these dimensions.












Author Contributions


Conceptualization, J.L.-B. and A.F.-C.; Methodology, A.S.-R. and M.E.P.-G.; Software, A.S.-R.; Validation, A.S.-R. and M.E.P.-G.; Formal Analysis, A.S.-R.; Investigation, J.L.-B, M.E.P.-G., A.F.-C., and A.S.-R.; Data Curation, A.S.-R.; Writing—Original Draft Preparation, J.L.-B. and A.F.-C.; Writing—Review and Editing, J.L.-B., M.E.P.-G., and A.S.-R.; Visualization, J.L.-B. and A.F.-C.; Supervision, J.L.-B., A.S.-R., and M.E.P.-G. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Pataki, G. The State of Educational Research: Central European Silence and Controversies. HERJ 2016, 6, 3–7. [Google Scholar] [CrossRef]

	



Parra-González, M.E.; López-Belmonte, J.; Segura-Robles, A.; Fuentes-Cabrera, A. Active and Emerging Methodologies for Ubiquitous Education: Potentials of Flipped Learning and Gamification. Sustainability 2020, 12, 602. [Google Scholar] [CrossRef]

	



Marín-Díaz, V. La Gamificación Educativa. Una Alternativa para la Enseñanza Creativa. Digit. Educ. Rev. 2015, 1, 1–4. [Google Scholar]

	



López Noguero, F. Hacia un Espacio Europeo de Aprendizaje para Toda la Vida. Evolución y Desarrollo de la Educación Permanente en la Unión Europea. Pedagog. Soc. Rev. Int. 2008, 1, 128–136. [Google Scholar]

	



Burke, B. Gamify: How Gamification Motivates People to Do Extraordinary Things; Bibliomotion: Brookline, MA, USA, 2014; ISBN 978-1-937134-85-3. [Google Scholar]

	



Pérez-López, I.; Rivera García, E. Formar Docentes, Formar Personas: Análisis de los Aprendizajes Logrados por Estudiantes Universitarios desde una Experiencia de Gamificación. SyP 2017, 36, 112–129. [Google Scholar] [CrossRef]

	



Oliva, H.A. La Gamificación como Estrategia Metodológica en el Contexto Educativo Universitario. Real. Reflexión 2017, 44, 29–47. [Google Scholar] [CrossRef]

	



Brasó i Rius, J. Pere Vergés: Escuela y Gamificación a Comienzos del S. XX. Apunts 2018, 3, 20–37. [Google Scholar] [CrossRef]

	



Conaway, R.; Garay, M.C. Gamification and Service Marketing. SpringerPlus 2014, 3, 1–11. [Google Scholar] [CrossRef]

	



Attali, Y.; Arieli-Attali, M. Gamification in Assessment: Do Points Affect Test performance? Comput. Educ. 2015, 83, 57–63. [Google Scholar] [CrossRef]

	



Dale, S. Gamification: Making work fun, or making fun of work? Bus. Inf. Rev. 2014, 31, 82–90. [Google Scholar] [CrossRef]

	



Deterding, S. Gamification: Designing for motivation. Interactions 2012, 19, 14. [Google Scholar] [CrossRef]

	



Simoes, J. Using Gamification to Improve Participation in Social Learning Environments. Doctoral Thesis, University of Vigo, Vigo, Spain, 2015. [Google Scholar]

	



Ibáñez, M.B. Gamificación en la Educación. In Proceedings of the Actas de la VIII Jornada Profesional de la Red de Bibliotecas del Instituto Cervantes, Madrid, Spain, 14 December 2016; pp. 1–6. [Google Scholar]

	



Lee, J.J.; Hammer, J. Gamification in Education: What, How, Why Bother? Acad. Exch. Q. 2011, 15, 146–151. [Google Scholar]

	



Pisabarro Marrón, A.M.; Vivaracho, C.E. Gamificación en el Aula: Gincana de Programación. ReVisión 2018, 11, 1–9. [Google Scholar]

	



Ryan, R.M.; Rigby, C.S.; Przybylski, A. The Motivational Pull of Video Games: A Self-Determination Theory Approach. Motiv. Emot. 2006, 30, 344–360. [Google Scholar] [CrossRef]

	



Alsawaier, R.S. The Effect of Gamification on Motivation and Engagement. Int. J. Inf. Learn. Technol. 2018, 35, 56–79. [Google Scholar] [CrossRef]

	



Kapp, K.M. The Gamification of Learning and Instruction: Game-Based Methods and Strategies for Training and Education; Pfeiffer: San Francisco, CA, USA, 2012; ISBN 978-1-118-09634-5. [Google Scholar]

	



Chu, H.-C.; Hung, C.-M. Effects of the Digital Game-Development Approach on Elementary School Students’ Learning Motivation, Problem Solving, and Learning Achievement. Int. J. Distance Educ. Technol. 2015, 13, 87–102. [Google Scholar] [CrossRef]

	



Hamari, J.; Koivisto, J.; Sarsa, H. Does Gamification Work? A Literature Review of Empirical Studies on Gamification. In Proceedings of the 47th Hawaii International Conference on System Sciences, Waikoloa, HI, USA, 6–9 January 2014; pp. 3025–3034. [Google Scholar]

	



Mayer, R. (Ed.) The Cambridge Handbook of Multimedia Learning; Cambridge University Press: New York, NY, USA, 2014; ISBN 978-1-107-03520-1. [Google Scholar]

	



Area Moreira, M.; González González, C.S. De la Enseñanza con Libros de Texto al Aprendizaje en Espacios Online Gamificados. Educatio 2015, 33, 15–38. [Google Scholar] [CrossRef]

	



Perotta, C.; Featherstone, G.; Aston, H.; Houghton, E. Game-Based Learning: Latest Evidence and Future Directions; Ational Foundation for Educational Research: Slough, UK, 2013; ISBN 978-1-908666-60-4. [Google Scholar]

	



Lee, J.J.; Ceyhan, P.; Jordan-Cooley, W.; Sung, W. GREENIFY: A Real-World Action Game for Climate Change Education. Simul. Gaming 2013, 44, 349–365. [Google Scholar] [CrossRef]

	



Ortiz-Colón, A.-M.; Jordán, J.; Agredal, M. Gamificación en Educación: Una Panorámica sobre el Estado de la Cuestión. Educ. Pesqui. 2018, 44, 1–17. [Google Scholar] [CrossRef]

	



Domínguez, A.; Saenz-de-Navarrete, J.; de-Marcos, L.; Fernández-Sanz, L.; Pagés, C.; Martínez-Herráiz, J.-J. Gamifying Learning Experiences: Practical Implications and Outcomes. Comput. Educ. 2013, 63, 380–392. [Google Scholar] [CrossRef]

	



Hakulinen, L.; Auvinen, T. The Effect of Gamification on Students with Different Achievement Goal Orientations. In Proceedings of the 2014 International Conference on Teaching and Learning in Computing and Engineering, Kuching, Malaysia, 11–13 April 2014; pp. 9–16. [Google Scholar]

	



Parra-González, M.E.; Segura-Robles, A. Producción científica sobre gamificación en educación: Un análisis cienciométrico. Rev. Educ. 2019, 5, 113–131. [Google Scholar]

	



Wynn, C.T.; Okie, W. Problem-Based Learning and the Training of Secondary Social Studies Teachers: A Case Study of Candidate Perceptions during their Field Experience. Int. J. Scholarsh. Teach. Learn. 2017, 11, 1–16. [Google Scholar] [CrossRef]

	



Jofré, C.; Contreras, F. Implementación de la Metodología ABP (Aprendizaje Basado en Problemas) en Estudiantes de Primer Año de la Carrera de Educación Diferencial. Estud. Pedagóg. 2013, 39, 99–113. [Google Scholar]

	



Exley, K.; Dennick, R. Enseñanza en Pequeños Grupos Tutorías, Seminarios y Otros Agrupamientos; Narcea: Madrid, Spain, 2014; ISBN 978-84-277-2011-4. [Google Scholar]

	



Morales Bueno, P.; Landa Fitzgerald, V. Aprendizaje Basado en Problemas. Theoria 2004, 13, 145–157. [Google Scholar]

	



García Lázaro, I.; Gallardo-López, J.A. Escape Room: Actividades de Escape para Trabajar la Educación Vial en Educación Primaria. In Proceedings of the Conference Proceedings EDUNOVATIC, Virtual, Amsterdam, The Netherlands, 17 December 2018. [Google Scholar]

	



Renaud, C.; Wagoner, B. The Gamification of Learning. Princ. Leadersh. 2011, 12, 56–59. [Google Scholar]

	



Lavega, P.; Planas, A.; Ruiz, P. Juegos Cooperativos e Inclusión en Educación Física. Rev. Int. Med. Cienc. Act. Deporte 2014, 14, 31–57. [Google Scholar]

	



Healy, K. Using an Escape-Room-Themed Curriculum to Engage and Educate Generation Z Students About Entomology. Am. Entomol. 2019, 65, 24–28. [Google Scholar] [CrossRef]

	



Gómez-Urquiza, J.L.; Gómez-Salgado, J.; Albendín-García, L.; Correa-Rodríguez, M.; González-Jiménez, E.; Cañadas-De la Fuente, G.A. The impact on nursing students’ opinions and motivation of using a “Nursing Escape Room” as a teaching game: A descriptive study. Nurse Educ. Today 2019, 72, 73–76. [Google Scholar] [CrossRef]

	



Valverde Berrocoso, J.; Garrido Arroyo, M.C. La Funcion Tutorial en Entornos Virtuales de Aprendizaje: Comunicación y Comunidad. Rev. Latinoam. Tecnol. Educ. 2005, 4, 153–167. [Google Scholar]

	



García Lázaro, I. Escape Room Como Propuesta de Gamificación en Educación. Hekademos 2019, 1, 71–79. [Google Scholar]

	



Haag, J.; Weißenböck, J.; Gruber, W.; Freisleben-Teutscher, C.F. Game Based Learning—Dialogorientierung & Spielerisches Lernen Digital und Analog; IKON: Brunn am Gebirge, Austria, 2016; ISBN 978-3-99023-411-2. [Google Scholar]

	



Borrego-Iglesias, C.; Fernández, C.; Robles, S.; Blanes, I. Room Escape en las Aulas: Actividades de Juegos de Escape para Facilitar la Motivación y el Aprendizaje de las Ciencias de la Computación. Rev. Congrés Int. Docència Univ. Innovació 2016, 1, 1–7. [Google Scholar]

	



Eukel, H.N.; Frenzel, J.E.; Cernusca, D. Educational Gaming for Pharmacy Students—Design and Evaluation of a Diabetes-themed Escape Room. Am. J. Pharm. Educ. 2017, 81, 62–65. [Google Scholar]

	



Sierra Daza, M.C.; Fernández Sánchez, M.R. Gamificando el Aula Universitaria. Análisis de una Experiencia de Escape Room en Educación Superior. REXE 2019, 18, 105–115. [Google Scholar] [CrossRef]

	



Roig Vila, R. Investigación e Innovación en la Enseñanza Superior: Nuevos Contextos, Nuevas Ideas; Octaedro: Barcelona, Spain, 2019; ISBN 978-84-17667-23-8. [Google Scholar]

	



Shute, V.J.; Ke, F. Games, Learning, and Assessment. In Assessment in Game-Based Learning: Foundations, Innovations, and Perspectives; Ifenthaler, D., Eseryel, D., Eds.; Springer: New York, NY, USA, 2012; pp. 43–58. ISBN 978-1-4614-3546-4. [Google Scholar]

	



Hursen, C.; Bas, C. Use of Gamification Applications in Science Education. Int. J. Emerg. Technol. Learn. 2019, 14, 4–23. [Google Scholar] [CrossRef]

	



Santos, S.M.; Lopes, L.D.S.; Viana, M.O.S.; Nascimento, V.H.R.C.; Oliveira, R.M.; Coêlho, S.S. Active Teaching Methodology Applied in the Training of Undergraduate Dental Students: Use of Video-Lesson. J. Health Sci. 2019, 21, 264. [Google Scholar] [CrossRef]

	



Parra-González, M.E.; Segura-Robles, A. Traducción y Validación de la Escala de Evaluación de Experiencias Gamificadas (GAMEX). Bordon 2019, 1, 87–99. [Google Scholar] [CrossRef]

	



Wang, A.I. The Wear Out Effect of a Game-Based Student Response System. Comput. Educ. 2015, 82, 217–227. [Google Scholar] [CrossRef]

	



Pérez-Manzano, A.; Almela-Baeza, J. Gamification and Transmedia for Scientific Promotion and for Encouraging Scientific Careers in Adolescents. Comun. Rev. Científica Comun. Educ. 2018, 26, 93–103. [Google Scholar]

	



Contreras Espinosa, R.S. Presentación. Juegos Digitales y Gamificación Aplicados en el áMbito de la Educación. RIED 2016, 19, 27. [Google Scholar] [CrossRef]

	



Khalil, M.K.; Elkhider, I.A. Applying learning theories and instructional design models for effective instruction. Adv. Physiol. Educ. 2016, 40, 147–156. [Google Scholar] [CrossRef]

	



Pumilia-Gnarini, P.M. Handbook of Research on Didactic Strategies and Technologies for Education: Incorporating Advancements; Information Science Reference: Hershey, PA, USA, 2013; ISBN 978-1-4666-2122-0. [Google Scholar]

	



Timans, R.; Wouters, P.; Heilbron, J. Mixed Methods Research: What It Is and What It Could Be. Theory Soc. 2019, 48, 193–216. [Google Scholar] [CrossRef]

	



Tashakkori, A.; Teddlie, C. (Eds.) Sage Handbook of Mixed Methods in Social & Behavioral Research, 2nd ed.; SAGE Publications: Los Angeles, CA, USA, 2010; ISBN 978-1-4129-7266-6. [Google Scholar]

	



Eppmann, R.; Bekk, M.; Klein, K. Gameful Experience in Gamification: Construction and Validation of a Gameful Experience Scale [GAMEX]. J. Interact. Mark. 2018, 43, 98–115. [Google Scholar] [CrossRef]

	



Harlow, L.L.; Mulaik, S.A.; Steiger, J.H. What If There Were No Significance Tests? Routledge: London, UK, 2016; ISBN 978-1-315-62904-9. [Google Scholar]

	



Robson, K.; Plangger, K.; Kietzmann, J.H.; McCarthy, I.; Pitt, L. Is it all a game? Understanding the principles of gamification. Bus. Horiz. 2015, 58, 411–420. [Google Scholar] [CrossRef]

	



Postigo-Fuentes, A.Y.; Fernández-Navas, M. Análisis Multidimensional del Aprendizaje de Lengua Extranjera en Esports. Rev. Electrónica Investig. Docencia 2019, 1, 69–88. [Google Scholar] [CrossRef]

	



Maxwell, J.A. Using Numbers in Qualitative Research. Qual. Inq. 2010, 16, 475–482. [Google Scholar] [CrossRef]

	



Poitevineau, J.; Lecoutre, B. Interpretation of Significance Levels by Psychological Researchers: The .05 Cliff Effect May Be Overstated. Psychon. Bull. Rev. 2001, 8, 847–850. [Google Scholar] [CrossRef]

	



Zumbo, B.D.; Gadermann, A.M.; Zeisser, C. Ordinal Versions of Coefficients Alpha and Theta for Likert Rating Scales. J. Mod. Appl. Stat. Meth. 2007, 6, 21–29. [Google Scholar] [CrossRef]

	



Dunn, T.J.; Baguley, T.; Brunsden, V. From Alpha to Omega: A Practical Solution to the Pervasive Problem of Internal Consistency Estimation. Br. J. Psychol. 2014, 105, 399–412. [Google Scholar] [CrossRef]

	



Sijtsma, K. On the Use, the Misuse, and the Very Limited Usefulness of Cronbach’s Alpha. Psychometrika 2009, 74, 107–120. [Google Scholar] [CrossRef]

	



Maxwell, J.A. The Importance of Qualitative Research for Causal Explanation in Education. Qual. Inq. 2012, 18, 655–661. [Google Scholar] [CrossRef]








[image: Ijerph 17 02224 g001 550] 





Figure 1. A simplified gamified process map. 
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Figure 2. The methodological process followed to develop the study. 
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Figure 3. Mann–Whitney U test for the activation dimension (1) and the absence of a negative effect dimension (2). MR: Mean Ranks. 
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Table 1. Sample breakdown by group and sex.
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	Groups
	Total
	Male
	Female





	Control group
	22
	10
	12



	Experimental group 1
	21
	10
	11



	Experimental group 2
	18
	13
	5
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Table 2. Reliability analysis of the scale and factors used.
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Factors

	
α

	
αL

	
CR

	
CRL

	
AVE

	
AVEL






	
Activation

	
0.89

	
>0.85

	
0.864

	
>0.70

	
0.615

	
>0.50




	
Absence of a negative effect

	
0.88

	
0.890

	
0.650








Note: α: Cronbach’s alpha; αL: Cronbach’s alpha proposed in the literature; CR: composite reliability; CRL: adequate composite reliability proposed in the literature; AVE: average variance extracted; AVEL: average variance extracted proposed in the literature.
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Table 3. Descriptive analysis of the different groups participating in the study.
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Factors

	
EG1

	
EG 2

	
CG




	

	
Mean

	
σ

	
Mean

	
σ

	
Mean

	
σ






	
Activation

	
4.11

	
0.73

	
4.12

	
0.62

	
2.19

	
0.66




	
Absence of a negative effect

	
4.35

	
0.80

	
4.25

	
0.85

	
3.25

	
0.69








Note: EG1: Experimental group 1; EG 2: Experimental group 2; CG: Control group.
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Table 4. Results for the Kruskal–Wallis H test for the dimensions analyzed.
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	Factors
	χ2
	p





	Activation
	10.178
	0.04



	Absence of negative effect
	26.171
	0.050
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Table 5. The categories obtained after interpreting the answers.
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Categories

	
Definition






	
Motivation

	
- Search for better results.

	
The use of this type of methodologies causes some effect on the motivation of students.




	
- Intrinsic motivation/anxiety reduction.




	
Group Cohesion

	
- Collaboration and communication with other colleagues.

	
Different social capacities can be developed through interaction and cohesion of group work.




	
- Establishment of common objectives.




	
Engagement

	
- Effects on activation and participation.

	
The use of badges has positive effects on students’ commitment to homework.




	
- A higher level of commitment is required for tasks.
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