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Introduction: Gamification can support the practical application of Inclusive Teaching. However, gamification literature reviews to implement Inclusive Teaching are scarce or not existent. Therefore, we conducted a scoping review of gamification literature reviews to identify what themes are covered and specifically if Inclusive Teaching has been explored.

Method: The scoping literature review comprises network and content analyses of gamification literature reviews retrieved from the Web of Science. We analyzed a multimode network of papers and keywords and used their eigenvector centrality to identify themes. The content analysis comprised of a human and automatic tagging process to identify each paper’s discipline/context.

Results: We mapped the themes explored in 125 gamification literature reviews to answer our first research question, what are the areas of knowledge covered by gamification literature reviews? The central topic is gamification and education to increase motivation, followed by gamification itself and understanding the implementation of gamification in various contexts. We identified 12 contexts and the top five frequent were Education, Business, Gamification, and Political Science. From the year-by-year analysis, we separated the themes into four periods: beginning (2014–2015), understanding (2016–2017), focus 2018 and focus and emergence (2019–2022). Regarding our second research question, how is the topic of Inclusive Teaching explored in gamification literature reviews? We did not find literature reviews about gamification to support Inclusive Teaching in the existing dataset.

Discussion: We report on the benefits of organizing central keywords by quartiles and using multimode networks to support scoping reviews; and disadvantages and advantages of using literature reviews as data sources for scoping reviews. We invite researchers to create more gamification literature reviews, to investigate gamification ethics in the light of recent technological developments such as generative models, and to reconnect gamification to the game design elements part of its definition, which goes beyond game elements.
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1 Introduction

The concept of Inclusive Teaching (IT) is more than catering to specific students’ traits. The concept of Inclusive Teaching is found in the literature to address issues related to education for persons with or without special needs (Fränkel et al., 2023). However, Inclusive Teaching can also be defined in a broader sense, for example, the definition provided by Hockings (2010): “Inclusive learning and teaching in higher education refers to the ways in which pedagogy, curricula and assessment are designed and delivered to engage students in learning that is meaningful, relevant and accessible to all. It embraces a view of the individual and individual difference as the source of diversity that can enrich the lives and learning of others.” We built this work on this broader definition to help us focus on solutions that facilitate learning for all students.

Recent pedagogical advancements could provide ways to improve the implementation of inclusive teaching. A broader notion of IT helps us to focus on looking for solutions for all “students” but also groups together the challenges, such as balancing the adaptability of the course to the student’s needs with institutional requirements, bridging the gap between student’s learning needs and teacher’s understanding of these, raise awareness between students and teachers of everyone’s commonalities and differences to create safe learning environments (Hockings, 2010). Overcoming these challenges implies going beyond ad-hoc solutions and having stakeholders to understand and connect with the “students” needs. Alternatives to tackle these challenges have been proposed, such as universal design, student-centered learning, and technology implementation for IT (Lawrie et al., 2017). However, these alternatives bring positive results, but with recent developments in games and gamification research (e.g., adaptative gamification, transformative games), new options have become available and reasonable.

Gamification can be a channel to spark positive change in students and teachers toward IT. Gamification is defined as “using game design elements in a non-game context,” game design elements (e.g., game elements, mechanics, heuristics, and conceptual models), and non-game context (different from entertainment) (Deterding et al., 2011). Gamification has been used in education and other contexts to help people reach specific objectives, usually for their benefit, such as learning (Dikmen and Bahadir, 2022) or developing healthy habits (Trinidad et al., 2021). However, the potential of gamification can go beyond that. Gamification is related to game design, and as game research evolves, so does the knowledge available for gamification research. Recently, games and gamified activities have been designed to create experiences that challenge preconceptions and generate positive change in players (Rusch and Phelps, 2020) that transfer to their daily lives (Morrill and Culyba, 2019). Researchers reported these experiences valuable to generate awareness of topics such as cognitive bias (Legaki et al., 2021), SDGs (Souza et al., 2020), how to contribute to solving climate change (Fernández Galeote et al., 2021) and understanding gender inequality (Ortega-Sánchez and Gómez-Trigueros, 2019; Barrera Yañez et al., 2020). Therefore, we believe that implementing game design elements (gamification) into classroom activities could help to tackle current practical challenges to implementing IT in classrooms.

We investigated bibliometric studies exploring gamification and gamification in education as an initial step in our initial search for answers but did not find gamification literature reviews directly focusing on IT. The reviewed literature provided an overview of gamification research directions and its application. For example, we found that bibliometric studies report information such as overall and year-by-year pictures of how gamification research has evolved, the principal authors, institutions, publication avenues, and collaboration networks; Its applications in fields such as education, healthcare, and business to improve people’s motivation and engagement (Swacha, 2021; Trinidad et al., 2021; Dikmen and Bahadir, 2022; Guerrero-Alcedo et al., 2022; Nadi-Ravandi and Batooli, 2022; Irwanto et al., 2023). Furthermore, we can find information about gamification, such as its application, design, and effectiveness. Moreover, these studies call for more empirical research and data collection to validate gamification’s effectiveness, including more theoretical frameworks for gamification practice and implementation (Bozkurt and Durak, 2018). The studies propose research paths such as adaptative gamification, ethics of gamification, and understanding the emotional impacts of gamified experiences (Martí-Parreño et al., 2016; Trinidad et al., 2021).

The reviewed studies used methods such as content analysis and various bibliometric techniques such as descriptive and citation and word co-occurrence network analyses. Furthermore, the most common data sources used for literature reviews were Scopus and Web of Science, with Google Scholar often used to complement analysis. However, we could not find studies covering gamification to foster IT. Therefore, we propose doing a scoping review of literature reviews about gamification to confirm these initial findings and set up for a more detailed study on gamification to foster IT. Furthermore, this study includes two methodological novelties: the use of multimode network analysis and literature reviews as its primary data source.

We have two objectives: (1) to identify what research about gamification has or has not been reviewed so far and (2) to precisely identify the presence of literature reviews related to gamification to support inclusive teaching and learning. To achieve these objectives, we explore journal and conference papers indexed in the Web of Science using a mix of content and network analysis to support the summarization of the available literature and answer the following two research questions:

I. What are the areas of knowledge covered by gamification literature reviews?

II. How is the topic of Inclusive Teaching explored in gamification literature reviews?



2 Method

To answer our research questions, we will conduct a scoping review of literature reviews about gamification. Several techniques to summarize evidence include meta-analysis or systematic, scoping, rapid, and narrative reviews. We selected a scoping review, also called a mapping review, because our objective is to provide a general map of available evidence (Munn et al., 2018); in this case, evidence is the available literature reviews about gamification. Furthermore, maps of science as Scoping reviews are used in various disciplines to map available evidence about a topic or clarify concepts, for example, maps of science (Rafols et al., 2010), bibliometric studies about the application of technology (Kajikawa et al., 2007; Shibata et al., 2010; Navas et al., 2012; Yuan et al., 2021), or to clarify concepts such as emerging technology (Avila-Robinson and Miyazaki, 2011; Rotolo et al., 2015) and scoping reviews (Pham et al., 2014). Moreover, recent research has explained that maps of science can be considered as methodological components of literature reviews. Therefore, we proposed a mixed method approach inspired by the scoping review guidelines reported by Tricco et al. (2018), the methodological components of scoping reviews reported by Pham et al. (2014), Kraus et al. (2022) and science mapping methods (Rafols et al., 2010).



3 Search strategy

We selected lexical query as our search strategy, which consists of creating keywords relevant to the topic to review (literature reviews about gamification). When searching for papers to do a literature review, one can select various search strategies, such as lexical queries, citations, and specialized journals. However, the lexical query search strategy has been reported to be better at extracting relevant papers than other search strategies (Huang et al., 2011) and is broadly used in scoping reviews (Pham et al., 2014). Therefore, we selected lexical query as our primary search strategy.


3.1 Lexical query

We created the lexical query using words and their synonyms extracted from the definition of literature reviews and gamification.

• Literature reviews: “a study that analyzes and synthesizes an existing body of literature by identifying, challenging, and advancing the building blocks of a theory through an examination of a body (or several bodies) of prior work (Post et al., 2020).

• Gamification: defined as “using game design elements in non-game context” (Deterding et al., 2011).

We looked for the words of the lexical query only in paper titles. We did not search in abstracts or full text because the phrase “literature review” can be used by researchers to describe reading multiple papers about a concept or theory to inform research, but not in the sense of doing systematic literature reviews or scoping reviews. Upon conducting a preliminary evaluation of our lexical query via the Web of Science, encompassing titles, keywords, and abstracts, it has come to our attention that the precision of paper retrieval significantly enhanced when exclusively utilizing titles.



3.2 Eligibility criteria

We rejected papers not aligned with the definitions of literature reviews and gamification, for example, reviews of non-literature items such as software, apps, or tools, were excluded. Furthermore, we excluded books and chapters, on the premise that books contain knowledge interpreted or based on what is published in journal articles and conference papers (University Libraries, 2023).

We selected, all years, publications in English, publications by any country and only journal articles, conference papers and review articles.



3.3 Information sources

The Web of Science was the database selected to obtain the papers. There are several other options, such as dimensions (Hook et al., 2018), Semantic Scholar (Kinney et al., 2023), OpenAlex (Priem et al., 2022), and Scopus. Among these options, the Web of Science and Scopus include many multidisciplinary, international, and peer-reviewed journals and conferences. Furthermore, they have strict inclusion criteria to select the journals they index, giving a sense of quality assurance of their indexed content (Pranckutė, 2021). However, both Science and Scopus index also have limitations, such as limited coverage of published literature and possible bias in the process of human curation of the indexed content.



3.4 Search

Considering words in the definitions of literature review and gamification, a round of skimming search results in titles in the Web of Science, looking for literature reviews and the restrictions previously mentioned, our selected lexical query is:

TI = ((review* NEAR/6 (literature OR research) OR “paper reviews” OR “state of the art” OR “review article” OR (A NEAR/2 review*)) NEAR/6 gamification) Excluding books chapters Refining for articles, conference, and early access.

The lexical query was run on 07/26/2022.



3.5 Selection of papers

The selection of papers for the scoping review involved two steps: an initial exploratory revision and a subsequent final revision.


3.5.1 Exploratory revision

Two business school undergraduate students in the role of Research Assistants (RAs) were asked to work as a group to read the abstracts and titles of the papers obtained from the previous step of lexical query. The RAs were trained in the inclusion and exclusion criteria of the study and were shown a few examples of what types of papers complied with the requirements and which did not. They were asked to annotate the papers as accepted or not, explain their decision, and report any difficulties or challenges presented in this process to the authors in charge of the second step.



3.5.2 Final revision

Using the annotations and reports provided by the RAs, the authors further revised the set of papers and gave a final judgment or accepted or rejected the evaluated papers.





4 Data items and charting process

For each of the papers, we extracted three metadata fields from the Web of Science, title, abstract, and publication year; and one from the content analysis, context.

The data charting process consisted of two processes: (1) document metadata (e.g., title, abstract, and publication year) extraction from the Web of Science and (2) content analysis to obtain the document’s context. Furthermore, we added a network analysis step to complement the final analysis.


4.1 Content and network analysis

We used content and network analysis to find evidence that could help us answer our two research questions. Content analysis is a commonly used technique to identify patterns in literature reviews. We implemented content analysis to identify each paper’s context and find evidence to help us answer what fields are covered by gamification-related literature reviews. Furthermore, we used network analysis to provide a general and year-by-year overview of the papers and words that describe the dataset of literature reviews about gamification. We use these two analyses’ results to answer our research questions. For specific details about the operationalization of the content and network analyses (see Supplementary Annex 1).



4.2 Content analysis

The process to get the context of each paper consisted of three steps: an exploratory context annotation, an automatic context annotation, and a final context annotation. We understand the context of a paper as “a broader discipline that studies the topic described in the paper,” for example, for any context annotation referring to health, such as exercise, mental health, or e-health, we would select the broader discipline of health. Moreover, we would select education as a central theme for papers covering topics such as e-learning, training, higher education, and child education.

• Explorative context annotation: Two RAs were given training to extract the “context” of a paper from its title and abstract and were asked to report inconsistencies and difficulties in the annotation process to inform the final annotation stage.

• Automatic context annotation: We added a process to automatically assign disciplines to each document by using word similarity measures between each document’s abstract and title to the first paragraph of the subdisciplines listed in the Wikipedia List of Disciplines website. Using Wikipedia for the scientific process has its advantages and disadvantages; for example, it is not recommended to be used in Scientometric analysis since its content and structure are constantly updated and thus can harm the reproducibility of studies (Arroyo-Machado et al., 2022). However, on the positive side, Wikipedia is easily accessible. It can be used as a source of established knowledge to support decision-making or to train models that support decision-making. For example, it is part of a recent LLMs (Large Language Models) training dataset (Schaul et al., 2023). It has been used to support concept disambiguation (Mihalcea, 2007) and to identify technological convergence (Kim et al., 2019).



4.3 Descriptive network analysis

We selected network analysis to complement the content analysis to provide a better overview of the topics covered by literature reviews related to gamification. Network analysis is widely used in Scientometrics and literature reviews to create maps of science. There are diverse types of maps of sciences that can be created using networks, for example, using citations as links and documents as nodes (Rafols et al., 2010) or using words or concepts as nodes and co-occurrence as links (Callon et al., 1991). Furthermore, we can identify node measures that help to summarize in detail the topics of a specific map of science, such as node centrality using networks.



4.4 Multimode networks

Multimode networks show relationships among more than one type of node or mode, hence the name. A multimode network allows researchers to analyze the relationships of more than one element visually. Also, it is possible to create projections to create single networks for each mode type, which can complement the initial analysis (Wasserman and Faust, 1994). Therefore, we decided to implement a multimode network of papers and words to support our exploration of what topics are and are not covered by current literature reviews about gamification.



4.5 Node eigenvector centrality

We used nodes’ eigenvector centrality to support our descriptive analysis. When mapping science using networks, various network measures such as degree and centrality are used to characterize the network and support analysis. These measures help identify the role of nodes concerning the other nodes in the network. Among these measures, eigenvector centrality is often used to identify nodes in a network that should be given special attention (Newman, 2018). The eigenvector centrality of a node is a number proportional to the sum of the centralities of all the nodes it has a connection with; it is often called a measure of influence or power (Bonacich, 1987; Newman, 2018). For example, a leading influencer with many collaborations with other influencers on YouTube would have a high eigenvector centrality in a network of YouTube influencers. In the case of a network of papers linked by word co-occurrence, the papers with the highest eigenvector centrality would have the highest number of central keywords in their content.



4.6 Division of keyword centrality into quartiles

keyword-based distributions such as frequency, term frequency, inverse document frequency and degrees, are often skewed and Euclidian averages to provide a balanced partition. Furthermore, word-based analysis tends to have an extensive number of keywords that cannot be reported to the readers. Some researchers use the Zipf’s law (Ryland Williams et al., 2015) to set thresholds of top n words or phrases to report their word analysis. However, thresholds when used without consideration for the size or the information that words can provide about the dataset (Genzel and Charniak, 2002) can give readers and analysts an incomplete vision of the dataset. Therefore, we used percentiles, specifically divided the keyword eigenvector centrality into four or quartiles to provide readers and analysts a wider view of the keywords that were most (x > Q75th), average (Q75th<x > Q50th) and in the periphery of the networks (Q50th<x > Q25th and x < Q25th).



4.7 Analysis

We provide two levels of descriptive analysis by using network analysis, an overview of all literature reviews about gamification and a discriminated analysis year by year. We present each multimode network’s and projection’s most central words and documents. Furthermore, we described each network’s contents using the compiled information about the central papers and documents in the network and reading the abstract of the papers in them.




5 Synthesis of results

We combined the results of the content analysis and the network analysis to answer our research question. We analyzed a network comprising all years and the networks of each year. For each network, we investigated the contexts of the papers, their most central papers, and keywords to provide a general description of the themes covered by the gamification literature reviews from 2014 to 2022.



6 Results

We ran the lexical query on 12th January 2023 and obtained 135 papers from 2014 to 2022. Figure 1 presents the identification, eligibility, and included number of papers flowchart.

[image: Figure 1]

FIGURE 1
 Included papers flowchart. Source: authors.


All selected papers had at least the title or the abstract. In Figure 2, we present the number of papers per year.

[image: Figure 2]

FIGURE 2
 Papers by year in our dataset. Source: authors.



6.1 General content analysis

The five most frequent contexts addressed by the reviewed gamification literature reviews were Education, Business, Gamification, Health, and Political science. Figure 3 shows a bubble plot of the context frequency by year.

[image: Figure 3]

FIGURE 3
 Bubble plot of context per year. The circle’s radius represents the total frequency, and the colors represent each context. The color assignment is blue for Education, light orange for Business, green blue for Gamification, orange for Health, dark pink for Political Science, brown for Psychology, pink for Mobile, gray for Engineering, yellow for Computer science, light green for Disaster Emergency, light blue for Crowdsourcing and purple for Library. Source: authors.


We provide a general description of the top five contexts:

• Education: Describes literature reviews related to gamification in learning, education in any context such as academic disciplines (accounting, business, mathematics, and STEM), or training, for example, in the training of nurses or medical doctors.

• Business: We used this label in literature reviews exploring gamification in business or work contexts to improve workers’ motivation, such as in software engineering and quality control teams and manufacturing, and improve customers’ engagement with the firm’s brand, mobile apps, and IoT services.

• Gamification: Literature reviews exploring gamification, for example, bibliometric studies about gamification research, looking into the fundamental theory of gamification, gamification design frameworks, and adaptative or tailored gamification.

• Healthcare: This context describes literature reviews about using gamification to improve patients’ motivation and engagement in healthcare contexts such as elderly care, mental health, nutrition, physical activity, and chronic conditions management.

• Political Science: Described literature reviews exploring the uses of gamification to improve user engagement in civic services such as e-government and democratic participation.



6.2 Multimode network analysis

In this section, we present the analysis of a multimode network for all years (2014–2022) and the summary of the analysis of the networks for each year.


6.2.1 Network properties (2014–2022)

This network’s total number of papers and keywords was 125 and 156, respectively. Figure 4 shows this network, and Table 1 lists the top five central papers and keywords.

[image: Figure 4]

FIGURE 4
 Multimode network of papers and keywords for all years (2014–2022). The light blue are paper nodes, the light green are keyword nodes. * Indicates the network’s most eigenvector central nodes, the word “motivation” and paper 21, both with bigger radio size. Source: the authors.




TABLE 1 Top five eigenvector central paper and keywords, with keywords organized by quartiles (2014–2022).
[image: Table1]

From the papers titles of the most central papers reported in Table 1, we can see that in general terms and in agreement with the contexts reported in Figure 3, Education is the focus of gamification literature reviews, with five out of five central papers focused on this theme. From the central keywords reported in Table 1, we can see that in:

• Q3: The central theme of this network relates to gamification and education to increase motivation (motivation, game, education).

• Q2: This quartile details what is thematic in gamification, such as adaptative gamification, and gives information about a common context explored in papers workplace (work). Furthermore, it shades more detail into what is behind the word “motivation,” for example, user engagement (user engagement). Moreover, this quartile provides information about the methods used in the literature reviews (bibliometric and systematic study).

• Q1: This set of words expands on the themes where literature reviews about gamification have been done, such as software engineering, service research, and teaching process (software engineering, service, teaching, and process).

• Q0: We found in this quartile information about the methods, such as citations (citations), which are often used in bibliometric studies. Furthermore, this quartile provided additional detail on what was explored in the central theme of pedagogies and technologies to support education and analyzing students’ personalities to design gamification that works for them (pedagogy, personality).



6.2.2 Year-by-year networks’ properties

This section presents the summary of analyzing the central papers and keywords in each year network and their network size in terms of number or documents and keywords. In the annex you can see a finer explanation of each networks’ central papers and keywords. We present in Figure 5 a stacked bar chart of the top central keywords per year with centrality data. Since some years did not have centrality data, we added a narrative summary in Table 2.

[image: Figure 5]

FIGURE 5
 Comparative stacked bar chart showing the top five central keywords per year (2017, 2019–2022). The keywords not added to the analysis such as context, use, study and gamife, were removed from the dataset when drawing the graph. Source: the authors.




TABLE 2 Summary of each year’ network central themes and a note on the thematic change over time.
[image: Table2]

In Table 2, we can see that the central themes covered by the literature reviews in this research were the application of gamification in various contexts and more prominently in education.




6.3 Literature reviews related to Inclusive Teaching

We found eight reviews directly (1) and indirectly (7) addressing Inclusive Teaching. Directly: The work of Mubin and Wee Ann Poh (2019), which made a review on the use of gamification to support autist children’s development of interaction skills. Indirectly: we found seven works related to adaptative or tailored gamification. The common purpose of these works was to understand the relationships between the user’s profiles/characteristics, the game elements used in the gamified activities and the outcomes of these activities. Furthermore, their objective is to understand how the elements of gamified activities can be adapted/modified to match the user’s characteristics to improve outcomes. We argue that these seven studies are indirectly related to Inclusive Teaching, because the authors do not mention Inclusivity or Inclusive Teaching per-se in their works. However, their main path of inquiry is to cater user’s different characteristics and in various case for learners’ characteristics (four out of six). Therefore, we consider their findings to be relevant to support Inclusive Teaching even if the concept is not explicit in their text. In Table 3, we present a summary of the contributions of these works.



TABLE 3 List of literature reviews directly or indirectly related to Inclusive Teaching.
[image: Table3]



6.4 Integration of content analysis and network analysis

From the content and network analysis results, we identified that most literature reviews explored two types of themes: research about gamification itself and its application. We called these two types “gamification” and “gamification in.” Table 4 summarizes the themes explored by gamification literature reviews from 2014 to 2022.



TABLE 4 Summary of the content and network analysis.
[image: Table4]

From the information in Tables 1, 2, 4, Figure 2, and analyzing the paper’s abstracts, we divided the analyzed years into four periods: The beginning (2014–2015), Understanding (2016–2017), Focus (2018), and Focus and emergence (2019–2022).

• The beginning (2014 to 2015): Gamification literature reviews did not have a central pattern; the themes varied between applying gamification in different contexts and understanding gamification research.

• Understanding (2016 and 2017): The central theme of literature reviews during this period was to explore the application of gamification to motivate people (users, workers, patients) in various contexts such as Education, Business, and Health, and understanding of gamification design (what game elements and mechanics work).

• Focus (2018): The central thematic changes from reviewing the applications of gamification to motivate people in various contexts to implementing gamification in education to motivate people, educational themes such as adding gamification to pedagogical activities and educational software. Understanding education as teaching and learning in and outside normal academic contexts, for example, learning academic topics such as mathematics, accounting, and software engineering or teaching routines and mindset change toward activities considered tedious, such as reducing household waste, keeping healthy routines; and increasing civil, workplace and brand engagement. Additionally, research was done to map gamification research’s state of the art and further understand its design.

• Focus and emergence (2019–2022): The focus on gamification in education to motivate remains, and more contexts to apply gamification and new concepts related to gamification itself are explored. Literature reviews explored more diverse contexts such as political science, disaster emergency, and computer science. Furthermore, this year’s papers investigated adaptative or tailored gamification, showing a possible future path for gamification research.




7 Discussion


7.1 What are the areas of knowledge covered by gamification literature reviews?

From the network analysis results and the summaries presented in Tables 1, 2, 4, we understood that most of the gamification literature reviews analyzed are related to the words, education, and motivation, which, in general terms, describe literature reviews exploring how gamification is applied to improve people’s (students, workers, users, patients, children) learning in various contexts, such as healthcare, business, and accounting.

The four periods we suggested to summarize the topics covered by the gamification literature reviews over time are product of our interpretation of the network analysis and their central words and papers. What we would like to highlight from the summary is the gradual transition from literature reviews covering gamification and its application in a few contexts, then the increase of context that are being explored to the significant focus on education and finally a sustained focus in education, increased variety of context covered and emergent research trends such as adaptative/tailored gamification.



7.2 How is the topic of Inclusive Teaching explored in gamification literature reviews?

From our results showed in Table 3, we concluded that no available gamification literature reviews explore the specific theme of IT. We found some literature reviews that touched upon IT’s components, such as proposing a gamification framework to support interaction skills building for autistic children (Mubin and Wee Ann Poh, 2019) and the idea of a tailored or adaptative gamification (Hallifax et al., 2019; Rozi et al., 2019; Tomé-Klock et al., 2020; Khakpour and Colomo-Palacios, 2021; Bennani et al., 2022; Denden et al., 2022; Oliveira et al., 2023). These studies contribute to making education more inclusive by revising literature trying to understand how the outcomes of gamified activities can improve by modifying the game elements used to match the users’ specific characteristics. However, these studies did not mention specifically IT as its leading path of inquiry.



7.3 Methodological insights

We highlight three insights: the benefits of organizing central keywords by quartiles and using a multimode network (papers and words) to support thematic qualitative analyses, and advantages and disadvantages of using literature reviews or summaries of evidence as data sources for scoping reviews:

• Showing the top five eigenvector central keywords and organizing them by quartiles helped to analyze the nature of the network as top central keywords, average central keywords, and peripherical keywords. This view helped the analyst to understand and classify the content of the abstract of the papers of each year into a summarized history, which was in line with the structure of the multimode network, the content of the papers, and the keywords. Thus, it could be a helpful tool to report and support the analysis of word networks of small sizes, such as the ones in this study, between 1 to 125 nodes (The logic behind the number is that showing five items per division adds up to 20, which is close to 30% of the 125 nodes, thus close to a “meaningful” sample size). In the case of networks with more nodes, this approach could still be helpful if the analysts use appropriately sized random samples of the keywords belonging to each quartile.

• Using a multimode network (papers and words) facilitated our qualitative understanding of the themes covered by the identified networks. Having the most central words and papers (titles) at hand allowed us to create a general picture that made sense after reading the abstract and supported the summaries of gamification literature reviews and thematic coverage provided in this study. Using paper titles in analysis aligns with a previous result (Hecking and Leydesdorff, 2019) that suggests that adding papers into word analyses can improve thematic identification.

• We report the advantages and disadvantages of using literature reviews as our data source compared to previous gamification bibliometric studies. On the positive side, we obtained similar results when describing general trends in gamification research; for example, the results of our content analysis were similar to the domain analysis by Trinidad et al. (2021), we both reported as central contexts “education,” and “healthcare;” The network analysis of the general network reported as a central topic “gamification in education to motivate” similar to Harman et al. (2014), Bozkurt and Durak (2018), Trinidad et al. (2021), and Guerrero-Alcedo et al. (2022). In contrast, we could see the disadvantages of using only literature reviews in the year-by-year analysis. Using Trinidad et al. (2021) results as a reference, we can see that they captured in their first period 2011–2013 trends that we did not see in our analysis and only appeared in our dataset later. For example, in 2011–2013, Trinidad et al. (2021) reported virtual reality and machine learning in 2014–2016. These themes were invisible to our centrality analysis and only became apparent in our dataset later—virtual reality in 2018 (see Supplementary Table S3), and machine learning in 2020 (see Table 3). We could not “see” these themes because of the low number of literature reviews touching on these topics. In conclusion, using literature reviews as a data source is relevant for understanding the general trends of a research topic in line with the objective of scoping reviews. However, if the review’s objective is to provide detailed trends over time, such as year-by-year analysis, it is better to use all available literature as a source.



7.4 Future research

We propose three paths for future research:

• Generate more literature reviews about gamification, its use, and its impact in more contexts and specific areas. We reported there are themes in which we did not find literature reviews even for the central theme of education, for example, the use of gamification to foster IT, understanding the impacts of gamified curriculums, and recompilation of best implementation practices to evaluate or implement gamification in education, among others. There are even more opportunities in peripherical themes such as citizen science research and adaptative or tailored gamification.

• Further research on the ethical implications of using gamification to modify behaviors and adaptative and tailored gamification. Some studies are in this direction (Hyrynsalmi et al., 2018). We agree because technological advances such as Large Language Models and machine learning algorithms to create recommendations tailored to users bring about social and ethical risks with their implementations (Weidinger et al., 2021; Achiam et al., 2023). Thus, we must think about managing these risks and making the best of these technologies to create gamified activities that positively impact people’s lives.

• We suggest to actors interested in gamification to look beyond game elements and see how game design elements support their objectives. Games research evolves quickly, revealing novel insights into game elements such as mechanics, psychology, technology, and their combination. Therefore, keeping up with game research can provide enriching insights for gamification practice; for example, when looking for means to gamify your classroom, look at the present (what gamification research reports) and at the possible future (what game designers are doing that could be helpful for your objectives). For example, the use of generative AI to procedurally generate or adapt game components (physical or digital) to match the user’s interaction with the game (Hendrikx et al., 2013) or implementing elements of transformative games design (evoking emotions to challenge mindsets) (Rusch and Phelps, 2020).



7.5 Limitations of our methods

Our lexical query faces a challenge reported by Pham et al. (2014), the terminology used to describe literature review still needs to be standardized. Therefore, we could have expanded our scope from literature reviews to studies summarizing evidence around gamification by adding terms such as mapping, scoping, systematic, and mini reviews.

We did not group similar words when creating our networks; an evaluator can argue that this decision can lead to weaker eigenvector centralities for similar words, for example in the case of the words gamify, gamifie, and game, one can say that these represent the same idea because of their “similarity” and unify these words as one, thus increasing this set of word’s centralities. However, we decided to leave them as they were because we could not systematically and reproducibly distinguish the meaning or context of these words to group them. Researchers have proposed using a thesaurus to homogenize similar words in science mapping efforts (Porter and Youtie, 2009; Boyack, 2017). However, thesaurus depends on human annotators to define the relations between words and decide if they can be grouped or not, which is resource intensive, could introduce bias and hurt reproducibility.

We reported a non-valid English word gamifie; this resulted from providing lemmatized text as input to the KeyBert algorithm. We combined two text pre-processing pipelines, one provided by spaCy, and another implemented in the rake package. We pre-lemmatized the text using the spaCy library to standardize the input for the rake and spaCy-based algorithms. However, when we did that, we obtained problematic keywords such as gamifie, gamified, and gamify from the algorithms depending on the KeyBert algorithms (KeyBert and pattern rank).

We used the Web of Science as our unique source of literature. Therefore, we left out literature that is not indexed in this database. As an improvement, future works could use closed databases such as the Web of Science or Scopus in combination with more inclusive datasets such as Dimensions, Open Alex, and Semantic Scholar.




8 Conclusion

We did a scoping review of gamification literature reviews to understand what has been reviewed regarding gamification and to see if literature reviews about gamification to foster Inclusive Teaching existed.

We answer our first research question, from the content and network analysis. What are the areas of knowledge covered by gamification literature reviews? We obtained from the general analysis that the central trend in gamification literature reviews is gamification in education to motivate, followed by gamification research with themes such as its theoretical foundations, understanding its implementation and design, and understanding the implementation of gamification in various contexts. We found that the most frequent contexts for gamification literature reviews were Education, Business, Gamification, Health, and Political science. Furthermore, we proposed four periods that describe the themes covered by the gamification literature reviews: beginning, understanding, focus, and focus and emergence. The literature reviews about gamification started (2014–2015) exploring gamification itself and its applications but with no specific focus; then (2016–2017), a focus on understanding the application to motivate (humans) in diverse contexts appeared, and in 2018 the focus shifted to the use of gamification to motivate (humans) in education, from there on (2019–2022) the focus in education remained, researchers extended the contexts in which gamification applications were studied and the theme of adaptative gamification emerged as a potential path for future research.

The answer to our second research question, how is the topic of Inclusive Teaching explored in gamification literature reviews? After carrying out our analysis and extensively reading the abstracts of the papers in the dataset, we could not identify any literature reviews about gamification in IT; we identified works reviewing themes close to its components, such as using gamification to support autistic children education and the concept of tailored and adaptative gamification which potentially could be used in IT. However, these works did not directly focus on the integrated theme of IT.
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