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ABSTRACT

Purpose: The study aims to investigate the effectiveness of
gamification in tourism education, addressing how game elements
can enhance student engagement and learning.

Methodology/Approach: The study adopted a mixed approach,
starting with a systematic literature review, which provided a
qualitative foundation to identify theoretical gaps and guide the
development of two educational games, "QuizTour" and "Turismo
em Forca." Subsequently, a pilot study was conducted with
master's students in Tourism to assess the effectiveness of the
games. Data collection included a survey for quantitative analysis
|of participants’ perceptions.
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IRESUMO

[Objetivo: O estudo tem como objetivo investigar a eficacia da gamificacdo no ensino de
turismo, abordando a questao de como elementos de jogos podem melhorar o engajamento
le a aprendizagem dos alunos.

Metodologia/abordagem: O estudo adotou uma abordagem mista, iniciando com uma
revisao sistematica de literatura, que forneceu uma base qualitativa para identificar
lacunas teoricas e orientar o desenvolvimento de dois jogos pedagogicos, "QuizTour" e
"Turismo em Forca". Posteriormente, foi realizado um estudo piloto com mestrandos em
Turismo para avaliar a eficacia dos jogos. A coleta de dados incluiu um survey para analise
lquantitativa das percepcoes dos participantes.

Originalidade/Relevancia: As empresas tém se beneficiado do aumento da produtividade
proporcionado pelas tecnologias, o que resultou no surgimento de novos produtos e servicos
baseados em inovacdes tecnologicas e sistemas de informacao.

Principais conclusées: Este estudo avanca a ciéncia na area de educacdo ao demonstrar a
eficacia da gamificacdo e suas implicacoes praticas.

Contribuicdes teoricas/metodoldgicas: As contribuicoes incluem melhorias na pratica
pedagogica e insights para a implementacao de gamificacao em contextos educacionais,
além de fortalecer a base teodrica sobre o tema.

Palavras-chave: Gamificacao, Ensino, Turismo, Aprendizagem, Educacao, Jogos
Pedagogicos.

1 INTRODUCTION

Gamification, defined as the application of game design elements in non-game contexts, continues to solidify as
an innovative strategy in the educational field (Deterding et al., 2011). This approach has proven effective in increasing
student motivation and engagement, transforming traditional learning tasks into more dynamic and interactive
experiences. Recent studies emphasize that gamification can significantly enhance teaching effectiveness, fostering
active and participatory learning while developing essential social and cognitive skills for students (Sailer & Homner,
2020; Seaborn & Fels, 2021).

In the context of Tourism education, gamification appears as a particularly relevant tool. Tourism, being a
multidisciplinary and practical field, requires teaching methods that go beyond the simple transmission of theoretical
knowledge, also necessitating the development of practical skills and an understanding of real-world scenarios in the
sector (Leung, Law, van Hoof, & Buhalis, 2013). Recent research highlights that the application of gamified strategies
can create learning environments that simulate real industry situations, helping students develop practical skills and apply
knowledge in a contextualized manner (Strobel et al., 2022; Cahyani et al., 2023).

The primary objective of this research is to investigate innovation in Tourism education through the application
of gamification, using a systematic literature review to support the development and evaluation of two educational games:
QuizTour and Turismo em Forca. QuizTour is a question-and-answer game in which students earn points for correctly
answering questions, while Turismo em Forca is a gamified version of the traditional hangman game, where students
complete Tourism-related words based on provided hints. Both games were developed in Python during this study, with
the goal of making learning more engaging.

The specific objectives of this research are: (1) to identify the main elements of gamification used in teaching
through a systematic literature review; (2) to develop two interactive games based on the information found in the
systematic review; (3) to implement a pilot study to assess the effectiveness of the games in the classroom context; and
(4) to analyze the evaluation results to assess the potential of the games and gamification in Tourism education.

The central question guiding this research is: can gamification, through educational games, improve student
learning in Tourism courses? Specifically, does the use of QuizTour and Turismo em Forca facilitate students'
assimilation of Tourism content?

Journal of Sustainable Competitive Intelligence, v. 14, e0468, 2024.



With this research, it aims to contribute to the discussion on the advantages and challenges of gamification in higher
education, particularly in the field of Tourism. The implementation and evaluation of the QuizTour and Turismo em
Forca games provided valuable insights into how these tools can enrich the educational process, promoting a more active
and meaningful learning experience.

2 THEORETICAL FRAMEWORK

Gamification is an educational strategy that uses game elements and mechanics in non-game contexts to engage
and motivate participants (Cavalcante et al., 2022; Cymrot & Lopes, 2023). This concept has gained significant attention
in contemporary education, transforming the traditional teaching and learning dynamic by incorporating elements such
as points, badges, levels, challenges, and rankings (Cruz et al., 2022; Pugliero Coelho et al., 2022).

According to Ferreira and de Figueiredo (2022), gamification aims to increase students' intrinsic motivation by
providing immediate feedback and recognizing individual achievements. These elements are designed to promote active
student participation and improve the learning experience, making the educational process more dynamic and engaging.

Additionally, Pugliero Coelho et al. (2022) emphasize that gamification not only seeks to enhance students'
motivation through tangible and intangible incentives but also fosters more active and participatory learning. This
methodology is grounded in the theory that applying game elements can create a more attractive learning environment,
where students are challenged to solve problems, collaborate, and develop practical skills in a contextualized manner.

The application of gamification in education transcends basic education, being widely explored in specialized
contexts, such as higher education and technical and scientific disciplines. Lima et al. (2022) demonstrated how the use
of board games as an educational tool in pharmacology not only increased student engagement but also improved their
ability to apply pharmacological theories in clinical practice. This type of approach not only motivates students to
actively engage with content but also strengthens their critical and analytical skills (Lima et al., 2022). Cymrot and Lopes
(2023), in turn, investigated the use of gamification in teaching statistics to Production Engineering students, highlighting
how gamified activities can transform students' perceptions of the subject while promoting greater interaction and
involvement in the learning process.

Martins and Tinti (2022) expand the discussion by examining the use of gamification in teaching mathematics.
They argue that gamification not only motivates students to actively participate in activities but also facilitates the
understanding of abstract concepts by contextualizing them in challenges and familiar contexts for students. Cavalcante
et al. (2022) conducted a systematic literature review on gamification in higher education, focusing on administrative
and accounting sciences. The study identified various practices and benefits associated with implementing this
educational strategy, especially regarding student motivation and engagement, as well as promoting collaborative and
multidimensional learning aligned with the current corporate environment.

Gamification has emerged as a promising strategy to transform the educational experience in higher education,
offering new approaches to engage students and promote more effective and motivating learning. According to Deterding
et al. (2011), gamification applies game design elements in non-game contexts, creating an interactive and dynamic
environment that stimulates intrinsic motivation and student engagement. In the educational context, this approach has
proven effective in promoting active student participation and optimizing the learning process (Ferreira & de Figueiredo,
2022).

This methodology consists of applying game elements and mechanics in non-game contexts, aiming to stimulate
student involvement through challenges, rewards, competition, and collaboration (Cavalcante et al., 2022). One of the
main benefits of gamification in higher education is its ability to motivate students both intrinsically and extrinsically,
providing a dynamic and engaging learning environment. Hamari et al. (2014) point out that when well implemented,
gamification significantly increases student motivation, both through internal rewards such as personal satisfaction and
external rewards such as points and badges.

Studies such as Cruz et al. (2022) highlight that this approach not only increases students' interest in subjects but
also significantly improves knowledge retention by making the learning process more interactive and personalized.
According to Werbach and Hunter (2012), the use of game mechanics in education personalizes the learning experience
by adapting challenges and rewards to each student's pace and learning style, resulting in better retention and
understanding of content.

Moreover, gamification has been successfully applied in technical and vocational courses, where greater student
participation in practical and simulated activities is observed. According to Kapp (2012), gamification is especially



effective in technical teaching environments as it facilitates the practical application of theoretical knowledge and
increases engagement in simulated activities, promoting deeper and more lasting learning. Espindola (2022) discusses
how gamification can be used to improve teachers' perception of student engagement in technical schools, creating a
more stimulating learning environment adapted to students' needs.

In the context of administrative and accounting sciences, gamification has been explored as a way to better
prepare students for the job market by promoting skills such as teamwork, decision-making, and solving complex
problems (Cavalcante et al., 2022). Another important aspect of gamification applications in higher education is its ability
to personalize learning according to students' individual preferences and styles. According to Anderson et al. (2020),
personalizing learning through gamification allows students with different learning styles, including those with special
needs, to benefit from a more inclusive and accessible educational process. Pugliero Coelho et al. (2022) discuss how
this approach can be adapted to meet the specific needs of students with disabilities or learning difficulties, offering an
inclusive and accessible environment for all participants.

In summary, the applications of gamification in higher education represent a significant innovation in
contemporary education, providing new ways to engage students and improve learning outcomes. This method not only
promotes student motivation and interest but also better prepares future professionals by developing essential skills for
academic and professional success, in addition to promoting more effective and meaningful learning (Deterding et al.,
2011; Hamari et al., 2014). This article reinforces the importance of understanding the theoretical foundations of
gamification and exploring its practical applications to optimize teaching and learning processes in different contexts.

3 METHODOLOGY

To achieve the outlined objectives, this article adopted a methodology divided into two main stages: (1) a systematic
literature review following the PRISMA protocol (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses), and (2) the structuring, development, application, and evaluation of two games focused on teaching in the
Tourism area.

In the first stage, the systematic review was chosen due to its ability to provide a rigorous and transparent
approach to synthesizing the existing evidence on a specific topic (Kitchenham, 2004; Petticrew & Roberts, 2006).
According to Tranfield, Denyer, and Smart (2003), this approach minimizes bias in the selection of studies and provides
a detailed and objective analysis of the available evidence. Thus, the systematic review is widely used to generate a
robust theoretical foundation for empirical studies, allowing researchers to develop a clearer view of the gaps in existing
knowledge (Briner & Denyer, 2012). The PRISMA protocol, as discussed by Moher et al. (2009), establishes clear
guidelines for conducting and reporting systematic reviews, ensuring transparency and replicability of the processes. The
PRISMA protocol includes essential steps, such as defining the research question, formulating inclusion and exclusion
criteria, developing the search strategy, selecting studies, and synthesizing results (Liberati et al., 2009). The application
of this protocol strengthens the internal validity of the review by reducing biases and increasing the clarity of the search
and data analysis process (Page et al., 2021). Figure 1 below illustrates the application of the PRISMA protocol to the
present research.

Figure 1. PRISMA Protocol

[Identification]

Avrticles found with the STRING: 732

[Selection]

Filter by year (2022-2024): 299

[Evaluation]

Peer review: 122

[Synthesis]

National productions: 99

[Analysis]

Filter by Applied Social Sciences: 29
Source: Authors (2024)
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In this study, the systematic review was conducted in June 2024 using the CAPES Portal, an important platform
for accessing scientific databases. The search strategy included the following string: ("gamification” OR "gamificacéo")
AND ("ensino™ OR "educagdo" OR "education” OR "teaching™) AND ("sala de aula™ OR "escola" OR "universidade"
OR *"classroom" OR "school" OR "university"), resulting in 732 articles. After applying inclusion criteria such as
publication period (2022-2024), peer review, and focus on national productions in the field of Applied Social Sciences,
29 articles were selected for detailed analysis. The systematic review allows for the identification of patterns, successful
practices, and areas that require further investigation (Gough, Oliver & Thomas, 2017), highlighting both the benefits
and challenges of gamification in education (Deterding et al., 2011).

3.1. Pilot Study

The pilot study phase involved the development and application of two educational games, based on the gaps
and insights identified in the systematic literature review. To test the effectiveness of gamification as a pedagogical tool,
a pilot study was conducted in June 2024, with a Master's class in Innovation and Tourism, part of the Programa de P6s-
Graduacdo em Hotelaria e Turismo (PPHTur) at the Universidade Federal de Pernambuco (UFPE). The sample consisted
of 14 students from the course, coming from different fields of knowledge, who were divided into two groups of 7
students. Each group was guided by one of the authors of this study.

It is noteworthy that pilot studies are essential for testing the feasibility and effectiveness of a research project
on a small sample before its application to a larger one (Leon, Davis & Kraemer, 2011). They allow for the adjustment
of planning and data collection instruments, ensuring these tools are appropriate for the target audience and minimizing
methodological issues that may arise during the main research (van Teijlingen & Hundley, 2001). This preliminary
validation process can also be seen as a way to enhance the reliability and validity of the methods employed (Thabane
et al., 2010; Connelly, 2008).

The pilot study dynamic followed this format: initially, one group played the first game while the other played
the second. After completing the first game, the groups switched, ensuring that all participants had the opportunity to
interact with both games. This alternation format was chosen to avoid bias between the groups and ensure that all students
had a comparable experience with the two gamification tools.

For data collection, a survey was created using Google Forms, which was sent to the students who participated
in the game applications. Field research allows for testing the practical applicability of theories and identifying the direct
impact of pedagogical interventions (Creswell, 2018). Moreover, analyzing the data obtained through the survey enables
a robust assessment of the effectiveness of gamification in the educational context (Robson & McCartan, 2016), allowing
for a deeper understanding of how this approach can be used to improve student engagement and academic performance.

The participants were informed about the research objectives and instructed on the use of the applications,
following the ethical principles recommended for pilot studies, such as obtaining informed consent. Research ethics
involves the responsible treatment of data and the protection of participants' rights (Resnik, 2020), ensuring that the
information is obtained and used appropriately. Informed consent is a key aspect of this process, allowing participants
to fully understand the study’s objectives and the potential risks involved (Dresser, 2012). This transparency helps build
trust and avoids ethical complications during the research.

During the game sessions, the students, divided into groups, used computers to interact with the apps QuizTour
and Turismo em Forca at different times to mitigate cross-influences between the games. The separation of activities
contributed to reducing the order bias, as described by Creswell (2018), allowing for a more objective evaluation of the
effects of each game on learning.

In the QuizTour game, the pedagogical objective was to promote an understanding of fundamental tourism
concepts, using questions and answers involving themes like tourist destinations, culture, and geography. Gamification
was explored through competitive elements, such as the scoreboards and level progression, encouraging active
participation and engagement. On the other hand, the Turismo em Forca game was designed to reinforce tourism
vocabulary and concepts in a playful way, with the goal of improving students’ memory and contextual knowledge of
the field. Gamification elements, such as time limits and restricted attempts, were incorporated to create challenges that
stimulated quick thinking and strategic reasoning.

After the sessions, an evaluation form with seven closed questions was applied, covering topics like usability,
content relevance, learning impact, and the recommendation of the games to other students. Data collection in pilot



studies, as Hertzog (2008) emphasizes, is essential to test the clarity and accuracy of research instruments, as well as to
validate their applicability in a broader context.

The data analysis was conducted using quantitative data, with responses categorized and tabulated for descriptive
statistical analysis. According to Kim (2011), quantitative analysis in pilot studies provides an initial insight into the
effectiveness of the methods and tools used, as well as offering guidance for adjustments in the research design. The use
of quantitative analysis is widely advocated in preliminary studies as it provides a solid foundation for methodological
decisions and helps identify trends that can be explored in the main research (Tashakkori & Teddlie, 2010).

4 RESULTS AND DISCUSSIONS

The research results present the main findings from the systematic literature review process, the development of
games using Python in higher education, the identified opportunities and theoretical gaps, as well as the results from the
application and evaluations of the QuizTour and Turismo em Forca games.

4.1. Results from the Systematic Literature Review

After conducting the systematic literature analysis, it was found that gamification stands out as an innovative
strategy in the educational environment, offering both significant benefits and challenges, as well as the potential to
transform the teaching-learning process by incorporating game elements into educational contexts. Studies such as those
by Ferreira and Figueiredo (2022) show that the use of rewards, competitions, and narratives makes learning more
dynamic and engaging, facilitating the understanding of complex concepts.

The analysis also revealed that gamification promotes collaborative learning, where healthy competition and
teamwork are encouraged, resulting in the development of fundamental social skills, such as effective communication
and cooperation (Nicoletti et al., 2022). Another positive aspect identified was the personalization of learning, which
allows students to progress at their own pace, adapting challenges according to their needs (Martins & Tinti, 2022).

However, the results also highlighted significant challenges. The implementation of gamification requires
carefully planned design that remains relevant and motivating over time. Additionally, the lack of technological resources
and institutional support can hinder the adoption of this approach in some institutions (Pugliero Coelho et al., 2022).
Issues related to equity and inclusion also arise, demanding that gamified activities be accessible and suitable for different
learning styles and individual needs.

Thus, the results indicate that, while gamification brings significant benefits to education, its effective
implementation depends on overcoming these challenges. A joint effort between educators, institutions, and developers
is necessary to ensure that gamified strategies are inclusive, accessible, and effective for all students.

4.2 Development of Games with Python in Higher Education: Opportunities and Theoretical Gaps

The systematic literature analysis also revealed significant opportunities and theoretical gaps to be explored in
the development of games using the Python programming language in higher education. This approach, in addition to
being innovative, offers both benefits and challenges in enriching the teaching-learning process. The use of Python not
only facilitates teaching programming concepts in a practical and applied manner but also promotes the development of
critical skills, such as problem-solving and creativity among students (Lima et al., 2022).

Among the theoretical gaps identified, there is a growing need for educational methods that, in addition to
engaging students, prepare them for the challenges of the contemporary job market. The use of Python in the development
of educational games is supported by insights like those of Ferreira and Figueiredo (2022), who argue that the practical
application of theoretical concepts, through concrete projects, not only strengthens students’ understanding but also
motivates them, demonstrating the practical impact of the skills acquired.

Additionally, the literature emphasized the importance of personalizing learning to meet students' individual
needs. The flexibility provided by the use of Python allows educational games to be adapted according to students’ skill
levels and preferences, resulting in a more effective and personalized learning experience (Martins & Tinti, 2022). This
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accessibility is enhanced by the simplicity and readability of Python, which makes it easier to include students from
diverse academic backgrounds, promoting a more inclusive educational environment (Pugliero Coelho et al., 2022).

However, the results indicate that, to fully harness the potential of game programming with Python, challenges
such as adequate teacher training and institutional support need to be overcome. The effective implementation of this
technology depends on investments in resources and training, ensuring that educators can fully utilize this innovative
approach (Cavalcante et al., 2022).

Therefore, the development of games with Python in higher education presents a promising opportunity to
address theoretical gaps through the practical application of academic concepts. Adopting this methodology can not only
increase student engagement but also better prepare them for the challenges of the globalized and digital job market.

4.3 Results of the Application and Evaluation of the QuizTour and Turismo em Forca Games

The systematic literature analysis revealed significant opportunities and theoretical gaps to be explored in the
development of games using the Python programming language in higher education. This approach, in addition to being
innovative, offers both benefits and challenges in enriching the teaching-learning process. The use of Python not only
facilitates teaching programming concepts in a practical and applied manner, but also promotes the development of
critical skills, such as problem-solving and creativity among students (Lima et al., 2022).

Among the theoretical gaps identified, there is a growing need for educational methods that, in addition to
engaging students, prepare them for the challenges of the contemporary job market. The use of Python in the development
of educational games is supported by studies like those of Ferreira and Figueiredo (2022), who argue that the practical
application of theoretical concepts through concrete projects not only strengthens students’ understanding but also
motivates them by demonstrating the practical impact of the skills acquired.

Additionally, the literature emphasized the importance of personalizing learning to meet students' individual needs.
The flexibility provided by the use of Python allows educational games to be adapted according to students’ skill levels
and preferences, resulting in a more effective and personalized learning experience (Martins & Tinti, 2022). This
accessibility is enhanced by the simplicity and readability of the Python language, which facilitates the inclusion of
students from diverse academic backgrounds and promotes a more inclusive educational environment (Pugliero Coelho
etal., 2022).

However, the results indicate that, to fully harness the potential of game programming with Python, challenges such
as adequate teacher training and institutional support must be overcome. The effective implementation of this technology
depends on investments in resources and training, ensuring that educators can fully utilize this innovative approach
(Cavalcante et al., 2022).

Therefore, the development of games with Python in higher education presents a promising opportunity to address
theoretical gaps through the practical application of academic concepts. The adoption of this methodology can not only
increase student engagement but also better prepare them for the challenges of the globalized and digital job market.

5 FINAL CONSIDERATIONS

The results obtained with the implementation of QuizTour, an interactive game developed in Python, demonstrated
that gamification can be an effective tool in the teaching of Tourism. The evaluation of the students indicated that the
game not only facilitated the understanding of the covered content but also increased motivation and engagement. Most
participants found the game interface intuitive, and the learning experience fun and relevant.

The main contribution of this research to science and academic studies lies in proving that gamifying the teaching
and learning process is an active methodology capable of increasing engagement and learning, making lessons more
dynamic and appealing, as well as increasing students' interest in the content.

Additionally, the inclusion of the Turismo em Forca game further expands the possibilities of applying gamification
in the teaching of Tourism. This second app provides a complementary approach to QuizTour, offering students a varied
and dynamic learning experience. Although simple, the hangman game presents distinct challenges and opportunities for
students to apply and reinforce their knowledge in a playful and interactive environment.

However, this study presents some limitations that should be considered. Firstly, during the first methodological
stage, which focused on the systematic literature review, attempts were initially made to apply strings that included the
area of Tourism as one of its keywords. However, no significant results were obtained with these restrictions, which led



to filtering the review to studies in the field of social sciences as a whole. Secondly, regarding the application of the
games, the sample used was relatively small and restricted to a single class of students, which may limit the generalization
of the results. Additionally, the evaluation was mainly based on students' perceptions, without an in-depth analysis of
objective academic performance metrics. Another significant limitation is the simplicity of the games. Due to the authors'
limited knowledge in Python and programming languages, both QuizTour and Turismo em Forca are simple games with
low complexity.

For future studies, it is suggested that research be conducted with larger and more diverse samples, including
different educational institutions and education levels. It would also be interesting to explore other forms of educational
games and compare their effectiveness with QuizTour and Turismo em Forca. Furthermore, integrating objective
performance evaluations, such as pre- and post-game tests, could provide a more complete view of the impact of
gamification on learning. It is also recommended that more complex and well-designed games be developed, challenging
students at different levels of skill and knowledge, thus expanding the benefits of gamification in the teaching of Tourism.

It is worth noting that both QuizTour and Turismo em Forca proved to be promising tools in the teaching of
Tourism, indicating that gamification can be a valid and effective approach to enriching the educational experience and
promoting more engaging and meaningful learning.
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