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Abstract

:

Gamification allows for the implementation of experiences that simulate the design of (video) games, giving individuals the opportunity to be the protagonists in them. Its inclusion in the educational environment responds to the need to adapt teaching–learning processes to the characteristics of homo videoludens, placing value once again on the role of playful action in the personal development of individuals. The interest that has arisen in studying the implications of gamification processes in the different educational stages, in order to determine their impact and suitability, has led to an increase in scientific publications. With the intention of studying the presence and implications of gamification in teacher training as a methodological principle implemented in the teaching–learning process, both in its initial and permanent stages, this systematic review of the literature identifies those instructional design models applied in the field of gamification, as well as its educational significance. Thus, the need to introduce gamified practices in the field of teacher training is observed, providing an experiential learning that allows teachers to apply this methodology in a relevant way in their professional development, based on their own experience.
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1. Introduction


The proliferation of educational experiences that propose the implementation of active methodologies in teaching–learning processes has provoked the academic interest of the research community. In relation to gamification, there are numerous practices that introduce, in one way or another, elements of (video) games in educational contexts to increase student motivation and involvement. The interest in studying the implications of gamification processes in the different educational stages, in order to determine their impact and suitability, has led to an increase in scientific publications in recent years. As such, the difficulties that at present still persist in clearly defining what gamification is, a term that is often confused with (video) game-based learning, when associated with its root game or with the concept of fun learning, has promoted a massification of studies in this field.



Thus, knowing the state of the literature in relation to gamification becomes a complicated task, a challenge that requires a major investment of time that, on many occasions, is not productive. Therefore, it is necessary to resort to research methodologies that allow the collection of relevant evidence in relation to a specific topic.



To this end, prior to conducting a systematic review of the literature (SRL or SR), it is necessary to determine those scientific productions that implement this methodology as a means of synthesizing the available evidence on the area of interest covered by this article, serving as a precedent for conducting a new SR that updates the results found or delves into other areas of interest related to gamification and its instructional design.



After a thorough reading of 20 systematic reviews, the areas of knowledge for the selected SLRs relate to teaching in the fields of health, science, and English as a second language; at the level of higher education and primary education; with other educational models such as e-learning; and with other methodologies such as flipped learning or peer assessment activities.



In an initial study, Alomari et al. [1] analyzed 40 publications related to the promotion of learning in university students after the implementation of gamification techniques between 2016 and 2018. The presence of a series of common strategies is determined and grouped under the acronym PBL (points, badges, and leaderboards) with a presence of 75%, 65%, and 63%, respectively. As evidenced by the authors, these gamification elements allow for the emergence of a controlled competitive environment that leads to an increase in student motivation and participation.



Along the same lines, Rauschenberger et al. [2] developed a systematic review of the term gamification in the field of learning environments, extracting the relationship between dynamics present in the 10 studies analyzed: emotions and progress (relationships, narrative, choices, and restrictions); mechanics: rewards, (opportunities, resource acquisition, and victory states), feedback, and challenges (cooperation, competition, and transactions); and gamification components: badges, avatars, points, rewards, missions, etc.



Elsewhere, Bozkurt and Durak [3] performed a meta-analysis of 208 studies on gamification published between 2008 and 2016. Through it, they highlight those methodologies most commonly used in gamification research. They also perform a lexical analysis to determine the relationship and reiteration of words in the titles and abstracts of the articles that make up the sample. Gamification is the most used term, related to education, learning, students, training, etc. In a second cluster, the terms game, engagement, social, elements, motivation, experience, behavior, effectiveness, etc., appear. Finally, gamification is related to words such as design, technology, software, online, tools, etc. The study by Zainuddin et al. [4] also addresses issues related to platforms and apps found in the scientific literature on gamification (ClassDojo, ClassBadges, Kahoot!, Duolingo, etc.).



Of interest is the review conducted by Cordero-Brito and Mena [5], representing the evolution of gamification and its influence in the social domain. For this purpose, they analyze a total of 136 articles published between the years 2011 and 2016. The authors establish the temporal trend in publications on gamification, with a considerable increase in recent years. They also identify the most representative model of instructional design, called MDA: mechanics, dynamics, and aesthetics. Finally, the authors establish a list of gamification components and tools and their impact on the motivation of individuals.



Similarly, Mora et al. [6] analyze gamification design frameworks through their background and scope of application (education, business, and healthcare), the suitability of such models for student engagement in the university environment, as well as the elements included in the design process. To this end, they review a sample of 40 studies published between 2011 and 2015, highlighting the need to turn design into an iterative, user-centered process with a technological presence. They also point out that the studies analyzed include the 6D model, MDA, as well as Werbach’s or DMC. Based on the results, they propose three differentiated design approaches for gamification systems: user-centered, game-centered, and technology-centered.



Other selected systematic reviews restrict the area of analysis to studies related to gamification and English as a second language acquisition [7], health care and medical studies [8,9], education and science [10], as well as experiences related to virtual education [11], flipped classroom [12], and peer assessment activities [13]. It is necessary to highlight the deep analysis performed by Kalogiannakis et al. [10], pointing out educational level, contents related to science curriculum, educational context, underlying learning models or theories, methods, results, gamification elements, and assessment tools of each of the analyzed articles.



Regarding the different educational stages, systematic reviews such as that of Fadhli et al. [14] are proposed. Such reviews analyze studies published between 2014 and 2018 on the effectiveness of gamification in the acquisition of conceptual, procedural, and attitudinal content in students aged 6 to 10 years, corresponding to primary education. Meanwhile, Pegalajar Palomino [15] identifies the main findings in the scientific literature, from 20 studies published between 2010 and 2019, on the perception of university students towards the implementation of gamification strategies in their teaching–learning processes. Subhash and Cudney [16] also focus their review on the university setting, attending to the areas of knowledge (computer science, business, science, pedagogy, etc.), the countries of production (Spain in first place, followed by the United States and Germany), the gamification elements employed (badges, feedback, collaboration, levels, narrative, etc.), and the benefits of gamification (motivation, attitude, engagement, enjoyment, etc.) found in 41 articles between 2012 and 2017.



Finally, Navarro-Mateos et al. [17] propose a review of the term gamification in Spanish education. This would allow for knowledge regarding the impact of gamification in the different educational stages through the analysis of 15 studies published until 2020. In addition, it is pointed out that, in general, the main objective of these interventions is to influence student motivation, as well as to improve the learning experience and academic performance.



Based on the study of these previous systematic reviews, it has become necessary to propose an integrative perspective that encompasses the most relevant approaches to the aspects analyzed above. Therefore, based on the proposals made by Zainuddin et al. [4], Kalogiannakis et al. [10], and Navarro-Mateos et al. [17], who study, among other aspects, instructional design models, (video) game mechanics involved in gamification systems, digital resources related to this methodology, and potential effects on the teaching–learning process, this SLR aims to analyze the situation of gamification in the field of teacher training, both in its initial or university stage and in continuing education.




2. Materials and Methods


Systematic reviews, according to Manterola et al. [18], “are studies whose population comes from already published case articles; that is, they are studies of studies” (p. 150). Thus, SLR makes it possible to concentrate knowledge of a specific area, giving it meaning through the results obtained in different studies, in order to identify prospective research priorities. According to Ferreria González et al. [19], “they constitute an essential tool for synthesizing the available scientific information, increasing the validity of the conclusions of individual studies and identifying areas of uncertainty where research is needed” (p. 688).



Conducting an SLR involves the specification of a series of research steps to guide the review process towards a specific area of study. To this end, it is necessary to establish, as a starting point, a series of issues or research questions that determine the object of interest or focal element of the review.



Using the aforementioned systematic reviews as references, the need arises to update the data provided in these publications, as well as to specify and orient the scope of the SLR study in order to approach other research priorities that have not yet been addressed. To this end, a structured process is followed through a pre-established design, which provides validity, quality, and rigor. With the intention of providing objective criteria for the publication of systematic reviews, the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) statement, published in 2009 (recently updated in 2020), presents a series of recommendations and guidelines for their preparation. Through a checklist of 27 items [20], it establishes an optimal planning process that simplifies the researcher’s task in conducting an SLR. Thus, the systematic review process applied in this study consists of different phases [21]:




	
Phase 1: Research questions (RQ). They are organized around three areas: (a) conceptual framework, to analyze the relationships between the keywords identified in the literature (RQ1); (b) documentary characteristics, to identify geographical location and research methodologies used (RQ2,RQ3); and (c) pedagogical dimension (RQ4,RQ5), to recognize the methodological strategies for the inclusion of gamified practices in the field of teacher training and their relationship with other active methodologies, as well as instructional design models applied in the studies analyzed (Table 1).



	
Phase 2: Eligibility criteria and sources of information. Articles published in scientific journals without time delimitation were included, containing in their titles, abstracts, or keywords the terms “gamification,” “teacher training,” “teacher education,” or “teacher professional development”, in English, Portuguese, or Spanish. Empirical studies with quantitative or qualitative methods were included. The exclusion criteria applied were for articles that did not develop educational research related to gamification. Articles that presented, in isolation, the use of applications such as Kahoot!, Socrative, or Quizizz were also excluded.



	
Phase 3: Search strategies. The databases Web of Science (Wos), Scopus, and Dialnet were used for the selection of articles. In each of the databases, the keywords “gamification,” “teacher training,” “teacher education,” and “teacher professional development” were used, with no time limitation. The search includes results published up to August 2021. The search syntaxes are included in the coding sheet in Supplementary Material (https://bit.ly/3q9whrL).



	
Phase 4: Study selection process. The initial search resulted in 109 articles, of which 40 were duplicates. All the authors analyzed the 69 articles on the basis of the title and abstract, according to the inclusion–exclusion criteria. After agreeing on the results, 37 articles were excluded. The remaining 32 were analyzed in full text in a second selection process independently by the investigators, resulting in the exclusion, by agreement, of 11 articles. The “snowball” method [22] was applied to the citations included in the 21 selected articles, and 7 articles were added to complete the final sample of documents for the systematic review (n = 28), as can be seen in Figure 1.



	
Phase 5: Data coding and synthesis. The Zotero bibliographic manager was used to collect data from potentially valid studies. The synthesis of the information was performed using a coding sheet with 26 fields. VOSViewer and NVivo 12 were used for the conceptual network analysis. The three investigators, first independently and then by consensus, acted in the different phases of selection according to criteria for prior inclusion and definitive inclusion in the revision.









3. Results


Based on the sample obtained as a result of the methodological process established for this SLR, we outline details of the aspects related to the analysis of the information obtained from the 28 scientific publications related to the implementation of gamified practices in the field of teacher training.



To this end, the aim is to answer the research questions (RQ1-RQ5) posed above and thus to obtain an accurate picture of the state of the situation in relation to scientific production on gamification.



3.1. What Is the Conceptual Relationship Surrounding the Term Gamification?


In order to analyze the network of concepts as an answer to question 1, it has been necessary to highlight the terminological relationships existing among the publications that make up the review sample. In this way, it was possible to identify a series of clusters or categories generated by the co-occurrence of the key words in the studies, as can be seen in Figure 2.



Through VOSviewer, a series of clusters have been identified that make it possible to highlight those areas of interest in the studies reviewed. Obtained from the co-occurrence of keywords established by the authors of the publications, four different and interconnected main categories can be observed. The red cluster encompasses aspects related to teaching–learning processes, such as “continuous assessment,” “educational innovation,” “digital competence,” or “cooperative learning”.



Similarly, the blue cluster, from a more generic perspective, connects elements linked to teacher training. The purple cluster is related to the design process of gamification systems through (video) game elements and mechanics. Finally, the green cluster identifies, in a more segregated way, methodological aspects related to “distance education,” “active methodologies,” or “motivation”.



Likewise, through the LitMaps tool, a relationship is established between the articles that make up the review sample that present DOIs, as well as their temporal distribution, as shown in Figure 3. Thus, connections can be observed between Villalustre Martínez and del Moral Pérez [23] and Castañeda Vázquez et al. [24], as well as between Kopcha et al. [25] and Falcó Boudet and Huertas Talón [26]. It also allows the identification of the most cited reference authors in the field of gamification [27,28,29,30,31,32].




3.2. What Is the Geographical Distribution of the Publications?


The selection of countries in the publications that make up the established sample are specified according to the nationality of the reference author of each article. Thus, from RQ2, it is possible to determine the geographical distribution of those studies related to gamified experiences in the field of teacher training, allowing us to observe the interest aroused by this topic from a global perspective.



Spain is the country with the highest number of scientific productions related to gamification and teacher training, both in its initial and permanent stages, with 16 articles out of the 28 that make up the sample. Next, 5 publications each are attributed to the United States and Brazil. Finally, Italy and Turkey complete the geographical distribution with 1 article in each country.



In relation to the language of the scientific productions, Spanish is the language most used in the selected sample, with a total of 14 articles (50%). English is the second most common language, with 11 publications (39.29%). Finally, in coherence with the geographical distribution detailed above and with the search process carried out in the three databases consulted, Portuguese is another of the languages present in the articles reviewed, specifically in 3 (10.71%).




3.3. What Research Methodologies Are Used in the Selected Studies and What Is the Sample Size?


Through RQ4, which refers to the research methodologies used in the selected studies, as well as the sample size of the publications, it is possible to determine the most relevant methodological strategies in research processes in the field of gamification.



Thus, it is possible to observe that the qualitative approach is the most frequent among studies related to gamified educational practices (53.57%). In second place, the quantitative approach (39.29%), followed finally by mixed research (7.14%).



Likewise, it is possible to establish a relationship between the methodological approaches identified and the research methods applied in the articles that make up the review sample. In relation to qualitative techniques, in Figure 4 can be observed that 12 of the publications use the case study; in 1 publication, formative research [33]; in another, the phenomenological study [34]; and finally, in 1 of the publications narrative research is applied [35]. Regarding quantitative techniques, 4 articles are identified that implement questionnaires as a research instrument, 2 that apply program evaluation, 2 of a quasi-experimental type, 1 study of a descriptive nature [36], 1 descriptive–interpretative [37], and 1 case study [23]. Finally, in relation to mixed techniques, 1 case study [38] and 1 design-based research [39] were identified.



In summary, the most frequent research method in the publications that make up the sample is the case study (50%). In second place, we see research based on questionnaires (14.29%). With the same percentage (7.14%) are quasi-experimental studies and program evaluation. Finally, methodologies such as formative research, descriptive studies, descriptive-interpretative, design-based research, phenomenological studies, and narrative research appear with the same level of presence (3.57%).




3.4. What Instructional Design Models Applied to Gamification Systems?


The specification of the elements, strategies, and resources that make up the gamification systems implemented in the experiences analyzed responds to a series of instructional design criteria established by the various models or frameworks that allow for the development of gamified educational interventions. Based on RQ4, a series of instructional design models have been identified among the publications that make up the review sample, which in turn, make it possible to determine the level of depth or insertion of the approach taken.



As can be seen, the instructional design model with the greatest relevance among the publications reviewed is the PBL or points, badges, and leaderboards strategy with 35.71%, including variants such as PBL+K and PL. In second place, we see the MDA or mechanics, dynamics & aesthetics architecture, with 28.57% presence. This is followed by Pyramid DMC or dynamics, mechanics and components with 14.28%. With the same percentages (7.14%) are the 6D approach and Learning Tangram. Finally, the Bonk and Dennen model, as well as the social gamification approach, also with the same proportion (3.57%). It should also be noted that the PBL and MDA instructional design models are present in more than 50% of the sample (Figure 5).



From the descriptions of the gamification systems implemented in the various educational practices analyzed, the depth of the designs carried out can also be evidenced. For this purpose, the elements that make up the gamifications proposed in the publications that make up the sample have been recorded, as well as their pretensions and their temporality, in order to determine their penetration capacity.



From this analysis, it is observed that 53.57% of the gamification systems present a superficial configuration or thin layer level gamification. 46.43% correspond to deep level gamification designs. In relation to the identified models, it is possible to evidence the relevance of elements that make up the gamified experience, being determinant to assess its effectiveness in relation to design. The PBL strategy is the most representative among surface gamification systems, while the DMA and DMC models are more related to deep gamification designs (Figure 6).




3.5. What Are the Effects of Gamified Practices in the Teaching–learning Process?


To determine the impact of gamified educational interventions detailed in publications that make up the review sample, we begin with RQ5 to identify those results most highlighted by their authors. To this end, it was necessary to establish a series of categories that would allow grouping such evidence, presenting a direct relationship between (1) student motivation, mainly related to intrinsic motivation; (2) educational commitment, related to engagement and involvement with respect to the educational intervention; (3) student participation in activities related to the educational process; (4) attitudes towards their own learning; (5) communication; (6) perception of knowledge acquired and competencies developed; (7) academic results; and finally, (8) updating of knowledge, in relation to continuing teacher training. Similarly, seven of the studies included in the sample present results regarding the perceptions or opinions of the participating students themselves, so they have not been taken into account in the previous categorization.



As can be seen in Figure 7, engagement or educational commitment is one of the main implications of gamification in educational practice identified in the sample, with 29.41%. Next, the impact of gamification processes on student motivation is evident (26.47%) through an increase in motivation. Based on the practice of Pérez-López et al. [40], gamification, as a methodological strategy, creates an improvement in student motivation and an increase in their involvement. With the same percentage (11.77%), there are results related to student participation and attitudes, as a consequence of the previous elements. Likewise, an improvement in the students’ perception of the knowledge acquired has been identified (8.82%) [41], followed by aspects related to the updating of pedagogical, technological, and conceptual knowledge, as a consequence of ongoing teacher training (5.88%) [42]. Finally, with the same percentage (2.94%), results related to the improvement of communication and academic results of participating students were observed.





4. Discussion and Conclusions


Through the systematic review process developed, it has become possible to know the impact of gamified practices in the field of teacher training, both in its initial and permanent stage, through implementation strategies of elements of this methodology in teaching–learning processes. In this way, we have provided answers to five research questions concerning the conceptual framework that has been configured around the concept of gamification; the documentary characteristics of the articles that make up the review sample in relation to gamification practices, the thematic areas from which they are studied, and the research methodologies used; and finally, attending to the pedagogical dimension of the studies, the identification of various instructional design models, and a list of gamification elements and technological resources related to this methodology.



The most relevant results of this systematic review are found, on the one hand, in the identification of the conceptual network that emerges from the analysis of the research that makes up the review sample. The key concepts linked to gamification processes are evidenced, as well as the relationship established between them. Through this representation of the state of knowledge, a terminological framework can be established that allows an in-depth exploration of those unknown areas that require a reflective dissection. In this sense, there is little reference to specific models of instructional design for the configuration of gamification systems, identifying, on the contrary, certain elements typical of this methodology.



Furthermore, this systematic review provides a detailed description of the documentary characteristics of the studies, allowing recognition of research processes related to gamified practices, as well as the instructional design models identified in the review process. Thus, a relationship between qualitative research approaches, mainly through case studies, and the field of gamification applied to teacher training has been evidenced. This is contrary to Zainuddin et al. [4], who observes a greater presence of quantitative studies in practices that implement a gamified methodology; Ekici [12], who identifies a predominance of mixed methods; or Bozkurt and Durak [3], who observe a majority of theoretical or conceptual–descriptive type articles. However, from the present systematic review, other research methods in trend in the field of education and gamification, such as design-based research [39], can also be appreciated.



Finally, this study has made it possible to identify the main instructional design models for gamification systems. For this purpose, it has been necessary to establish a relationship with elements implemented in the practices proposed, since in many cases the model involved in the design of the gamified practice has not been explicitly established. In this sense, coinciding with the study by Navarro-Mateos et al. [17], there is a general lack of knowledge of the process of gamification systems or specific models of instructional design by teachers, causing the introduction of gamification elements without a specific criterion or without a configuration that has a specific purpose.



The systematic review has shown the prevalence of PBL, i.e., gamification practices that introduce, in isolation, three components: points, badges and leaderboards. Although other studies [17] dismissed those gamification proposals based on PBL, considering that gamification “is a more abstract, complex and strategic process that aims to go beyond the use of points, badges and rankings” (p. 512), the reality is that it represents one of the most widely used gamification models in the field of instructional design [1,10,12,43,44]. However, other more complex models have been identified that require a more reflective and elaborate design process, resulting in deep gamification systems, such as the MDA architecture, coinciding with the study conducted by Bozkurt and Durak [3], the Elements Pyramid and the 6D approach.



In relation to the educational implications of gamification in the teaching–learning processes, through the proposals analyzed in the articles that make up the sample, a direct relationship between this methodology and increase in motivation, commitment, participation, and attitudes of the participating students has been evidenced. Conclusions that can also be observed in other studies [5,10,12,17,44], which identify a series of implications of gamification at all educational levels, are those such as improved academic performance and increased student engagement and motivation. Pegalajar Palomino [15] states that, “at the cognitive level, it is worth noting how the practice of gamified learning experiences allows an improvement in the academic performance of students, helping them to maximize learning” (p. 178).



The results of this systematic review of the literature allow us to conclude that an adequate educational approach to gamification requires a deep knowledge of the implications derived from the implementation of this methodology. To this end, it is necessary to assess the importance of instructional design models that allow an adequate development of gamified practices. The interconnection of elements that make up a system of these characteristics requires a process of reflection, planning, and arrangement of its components, avoiding improvisation and arbitrariness.



Educational implications, which aim to go beyond the improvement of students’ academic performance, pursue an increase in motivation, commitment, and positive attitude towards the teaching–learning process itself, through the entertainment and uniqueness provided by gamified practices. It also becomes necessary to implement experiences in the field of teacher training, both in its initial and permanent stage, providing experiential learning that allows teachers to introduce, in their professional development, this methodology in a relevant way, based on their own experience.



Some limitations apply to this review. This study focused only on experimental academic research regarding gamification experiences in the teacher training field, both in its initial and continuous stage, published in academic journals. Consequently, the number of articles reviewed is limited, evincing the need of developing more gamification experiences in this scope of action. The issues limit the generalizability of the review results. However, this study allows to determine some implications of gamification as an active methodology, bringing together several experiences in the teacher training field, studying the gamification instructional design models and the gamification elements most used.
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Figure 1. Literature selection process flowchart. 
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Figure 2. Co-occurrence map by keywords (frequency = 1). 
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Figure 3. List of authors and citations between articles. 
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Figure 4. Research methods identified in the studies. 
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Figure 5. List of instructional design models identified in the sample. 
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Figure 6. Instructional design models and their relationship with gamification type. 
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Figure 7. Categories established to analyze the effects of gamified practices. 
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Table 1. Areas, questions, and initial coding criteria.
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Areas

	
Research Questions

	
Coding Criteria






	
Conceptual Framework

	
RQ1. What is the conceptual relationship surrounding the term gamification?

	
Word frequency and co-occurrence of keywords. Co-citation




	
Documentary Characteristics

	
RQ2. What is the geographical distribution of the publications?

	
Country and language




	
RQ3. What research methodologies are applied in the selected studies and what is the size of their samples?

	
Approaches, methodologies, and sample size




	
Pedagogical Dimension

	
RQ4. What are the instructional design models applied to gamification systems?

	
Instructional design models




	
RQ5. What are the effects of gamified practices in teaching–learning processes?

	
Implications or empirical evidence
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