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EDU4HEALTH: A TECHNOLOGY-ENHANCED HEALTH 

EDUCATION THROUGH AUGMENTED REALITY AND 

GAMIFICATION 

Lúcia Pombo, Margarida M. Marques and João Ferreira-Santos 
CIDTFF—Research Centre on Didactics and Technology in the Education of Trainers 

Department of Education and Psychology, University of Aveiro, 3810-193 Aveiro, Portugal 

ABSTRACT 

The increasing prevalence of mental health challenges among adolescents, such as anxiety, depression, stress, and low  

self-esteem, has become an urgent educational and public health concern that benefits from multiple stakeholder 

perspectives. In parallel, digital technologies have reshaped young people’s daily lives, influencing how they learn, 

socialise, and perceive themselves. To address these challenges, a technology-enhanced intervention for schools, based on 

Augmented Reality (AR) and gamification, was proposed under the Edu4Health project to foster physical, mental, and 

social well-being among students aged 13–16. Building on the success of the EduPARK and EduCITY projects, 

Edu4Health aims to co-design digital tools, including an AR-based mobile application (App4Health) and an interactive 

pedagogical guidebook for teachers. Using a design-based research (DBR) methodology, the project integrates educational 

innovation, technological development, and community engagement. Preliminary insights were gathered from an 

exploratory questionnaire (N = 48) administered during the European Researchers’ Night 2025 in Aveiro. Preliminary 

findings show positive public perceptions of mobile applications and gamification in promoting health and well-being, 

confirming the project’s potential to align digital engagement with sustainable Health Education. The results support the 

development of Edu4Health as a scalable model for technology-supported health promotion and digital literacy in schools. 

KEYWORDS 

Mobile Learning, Augmented Reality and Gamification, Health Education, Exploratory Study, Design-Based Research  

1. INTRODUCTION 

In recent years, mental health has become one of the most pressing global challenges affecting adolescents. 

According to the World Health Organization (WHO, 2021), one in seven adolescents experiences a mental 

health disorder, with anxiety and depression accounting for more than half of these cases. This growing crisis 

is closely associated with an increasingly digitalized environment that reshapes young people’s communication 

patterns, self-perception, and learning behaviours (Twenge, 2020). Although digital technologies are often 

perceived as contributing factors to these problems, they can also serve as transformative tools for learning and 

behavioural change, when integrated through thoughtful pedagogical design. 

Evidence indicates that mobile technologies, when appropriately integrated, can enhance learning 

motivation, engagement, and self-regulation (Traxler, 2018). In the field of Health Education, digital tools, 

particularly mobile applications, Augmented Reality (AR), and gamified learning environments, can bridge the 

gap between health literacy and behavioural change (Goossens et al., 2023). However, school-based 

approaches often remain outdated, emphasizing content transmission rather than promoting active participation 

or behavioural transformation. As a result, many adolescents lack the personal and social competences 

necessary to make informed decisions about their health and well-being.  

The success of previous initiatives in exploring outdoor and contextualized learning through mobile AR 

games, namely the EduPARK (Pombo & Marques, 2020) and EduCITY (Marques et al., 2025) projects, 

provides a solid foundation for expanding these approaches into the field of Health Education. Building on 

these experiences, the Edu4Health research and development project seeks to create a technology-enhanced 

intervention that integrates AR, gamification to promote well-being among adolescents aged 13 to 16. The 

project’s central research question is: How does Edu4Health, a technology-enhanced intervention applied in 
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schools, based on mobile AR and gamification, promote the development of personal and social competences, 

active participation, and health-related behaviours in physical, mental, and social dimensions? To address this 

question, Edu4Health adopts a Design-Based Research (DBR) approach (Plomp & Nieveen (2013) which 

combines iterative design, empirical testing, and participatory collaboration with educators and students. As 

part of the initial exploration phase required by DBR, an exploratory study was conducted during the European 

Researchers’ Night 2025, in a Portuguese coastal city. The objective was to collect exploratory data on public 

perceptions of mobile health applications and expectations regarding the Edu4Health project, providing early 

design inputs for the app’s conceptual and visual development. Accordingly, the study was guided by the 

following research question: How do participants perceive the potential of mobile applications that integrate 

AR and gamification in promoting adolescents’ health literacy, well-being, and healthy behaviours? 

This exploratory work contributes to the foundational phase of the Edu4Health project, helping to validate 

the conceptual relevance and social acceptance of the technological and pedagogical approach that will be 

developed. A questionnaire was administered to capture early perceptions and expectations from the public. 

The findings provide valuable evidence to inform the design principles of the Edu4Health intervention, 

ensuring that it is pedagogically meaningful, contextually grounded, and responsive to the needs of its target 

users. In doing so, this paper positions Edu4Health at the intersection of educational technology, health 

promotion, and youth empowerment, contributing to the advancement of the emerging field of  

technology-enhanced health and well-being education. 

In what follows, the article presents a theoretical framework situating the study within research on digital 

Health Education, gamification, and AR-based learning. It then outlines the methodological procedures of the 

exploratory study and discusses the results, highlighting participants’ perceptions of digital health applications, 

expectations regarding the Edu4Health app, and colour associations with health and well-being. The paper 

concludes by addressing implications for the design of the Edu4Health intervention and directions for future 

research within the ongoing DBR process. 

2. THEORETICAL AND EDUCATIONAL FRAMEWORK 

In the modern world, digital technologies have transformed the ways in which young people learn, work, play, 

and socialise. These lifestyle changes have coincided with a steady rise in mental health problems among 

adolescents (Zubair, 2023). The digital world provides psychologically vulnerable adolescents with 

opportunities for social connection and support, as well as a distraction from their mental health problems. 

Research has shown a strong correlation between social network use and the development of anxiety and other 

psychological problems, including depression, insomnia, stress, and eating disorders as well as non-suicidal 

self-injury (Zubair, 2023). Further evidence (Zubair, 2023; Vidhya et al., 2021) suggests that excessive 

engagement with technology and social networks may contribute to the development of these illnesses. Online 

social networks have the potential to increase social interactions, but they may also reduce face-to-face 

communication, which can lead to mental health problems (Zubair, 2023; Vidhya et al., 2021). 

Recognition of these potential mental disorders is often passive and in the hands of caregivers, such as 

parents or educators. However, as there are few significant physical risk factors, patients do not actively seek 

medical or psychological services. This underscores the urgent need to strengthen mental health awareness and 

care provision. Prevailing Health Education frameworks used in schools are largely outdated, and there are few 

available health partners to provide adequate support. Consequently, schools face growing difficulties in 

addressing the alarming rise of health-related issues prevalent in modern society (Young, et al. 2013). 

UNESCO (2023) advocates for improved health and educational outcomes for all learners by fostering 

school systems that actively promote both physical and mental well-being (Kimic, 2019). Despite the  

well-documented health benefits of outdoor recreation, young people today are spending significantly less time 

outdoors (Mann, 2022). To address this concerning trend, technology offers promising opportunities to make 

outdoor activities more engaging and accessible (Kimic, 2019). For instance, mobile applications developed in 

previous projects, such as EduPARK (Pombo & Marques, 2020) and EduCITY (Marques et al., 2025), integrate 

mobile AR technologies with outdoor gaming strategies to encourage physical activity in natural settings. 

Moreover, urban games featuring outdoor hotspots and AR-based content have demonstrated innovative 

potential in Health Education, particularly for adolescents (dos Santos et al., 2023). Growing evidence indicates 
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that strengthening children’s connection with natural environments can yield substantial benefits for both their 

physical and mental health (Mann, 2022). 

Building upon these perspectives, the pedagogical design of the Edu4Health project is grounded in 

constructivist and socio-interactionist learning theories, which highlight the importance of active participation, 

contextualised learning, and collaborative knowledge construction (Vygotsky, 1978). From this standpoint, 

learning is viewed not as a passive process of information acquisition but as an active engagement with  

real-world contexts and social interactions that stimulate reflection and transformation. Within Health 

Education, this approach encourages learners to interpret, question, and apply health concepts in authentic 

environments, thereby fostering deeper understanding and sustainable behavioural change (Rowlands et al., 

2023). 

Edu4Health also draws upon the Self-Determination Theory (Deci & Ryan, 2000), which emphasises the 

fulfilment of three basic psychological needs (autonomy, competence, and relatedness) as essential for intrinsic 

motivation and well-being. By incorporating gamification and technology-enhanced learning elements that 

provide meaningful choices, clear feedback, and opportunities for collaboration, the project seeks to nurture 

students’ self-efficacy and personal agency in adopting healthy lifestyles. 

Mobile learning (m-learning) further supports these principles by extending learning beyond the classroom 

and enabling situated, experiential engagement. AR technologies, in particular, have been shown to enhance 

students’ motivation, conceptual understanding, and retention by embedding abstract content in tangible, 

interactive contexts (Akçayır & Akçayır, 2023). In Health Education, AR can support the visualisation of 

physiological processes, simulate health-related scenarios, and cultivate empathy by linking digital information 

to real-world situations. Recent studies indicate that AR-based interventions can improve adolescents’ health 

literacy, empathy, and decision-making skills (Lampropoulos et al., 2025). 

Similarly, gamification, understood as the use of game-design principles in non-game contexts, has 

demonstrated effectiveness in fostering motivation, behavioural change, and engagement (Gkintoni et al. 

2024). Evidence suggests that gamified health interventions can promote physical activity, increase mental 

health awareness, and support healthy lifestyle choices among young people (dos Santos et al., 2023). For 

instance, integrating challenge-reward systems and peer collaboration has been found to improve adolescents’ 

emotional well-being and resilience while sustaining participation in health-promoting activities (Ávila et al., 

2023). 

By synthesising these frameworks (constructivism, self-determination, m-learning, AR, and gamification) 

Edu4Health proposes an action-oriented pedagogy for Health Education that transcends traditional  

content-driven models. Through a design-based research methodology, the project iteratively refines its 

strategies in collaboration with students, teachers, and community stakeholders. This cyclical process ensures 

that educational interventions remain relevant, context-sensitive, and evidence-informed. Ultimately, 

Edu4Health aims to empower learners as active co-creators of their health knowledge, bridging the digital and 

physical worlds to foster both cognitive and emotional dimensions of well-being. Its design-based research 

methodology ensures iterative refinement based on feedback from students, teachers, and community 

stakeholders. 

3. METHODOLOGY 

This chapter outlines the methodological procedures that will guide the Edu4Health project, and then presents 

the procedures conducted in this exploratory study. It includes the research design, context and participants, as 

well as data collection and analysis. 

3.1 Research Design  

The methodological framework of Edu4Health is grounded in the principles of DBR, which integrates 

educational innovation, empirical inquiry and iterative refinement in authentic learning contexts. This approach 

is particularly suited to projects that seek to bridge theory and practice through successive cycles of design, 

implementation, evaluation and reflection (Reeves & McKenney, 2021).  

The project will evolve through four interconnected phases. The analysis and exploration phase will 

involve reviewing the scientific literature and national and international health and education directives, and 
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collecting contextual data through field observation in schools and community settings. Key inputs will include 

stakeholder consultations with teachers, school leaders, health professionals and local partners, as well as focus 

groups and questionnaires with students and families to capture initial attitudes and expectations. The main 

input will be a Pedagogical Guidebook to support educators with AR-based activities adaptable to classroom 

and outdoor learning.  

The design and development phase will draw on these inputs to co-design the technological and 

pedagogical components with educators, health specialists and students. This phase will include the 

development of the App4Health, a mobile app that integrates AR content, daily challenges and a virtual “health 

companion”, a friendly rabbit named Bravo, designed to promote healthy behaviours, such as balanced 

nutrition, regular physical activity, mindfulness, and adequate sleep. 

The implementation and evaluation phase will pilot the app and related materials in authentic school 

contexts to assess usability, engagement and educational relevance. Finally, the reflection and refinement 

phase will involve analysing empirical evidence and stakeholder feedback to revise both the theoretical 

framework and the practical artefacts, informing subsequent DBR cycles. Additionally, an Interactive Action 

Programme for Schools will be designed to encourage the long-term integration of Health Education within 

school curricula. 

This structured, iterative approach ensures coherence between pedagogical innovation and technological 

development, supporting the creation of meaningful, evidence-informed and sustainable mLearning 

experiences for health education. 

3.2 Context and Participants 

In September 2025, the Edu4Health team participated in the European Researchers’ Night event hosted at 

Fábrica Centro Ciência Viva de Aveiro, aiming to engage the public through an interactive experience entitled 

“The Wheel of Fortune.” The stand showcased activities from the EduPARK, EduCITY and Edu4Health 

projects, designed to blend entertainment and education. Visitors explored AR markers, played short mobile 

games, took part in physical challenges, and discussed the role of mobile apps in health promotion. 

Participation exceeded expectations, with continuous public interaction throughout the three-hour event. 

The activity illustrated the project’s broader goal of democratising science through play, encouraging citizens 

of all ages to reflect on health, well-being, and the constructive use of digital tools. From the stand visitors, 48 

participated in this exploratory study, providing preliminary stakeholder perceptions rather than data from the 

adolescent (13–16) target group. This was a self-selected convenience sample in a public outreach setting, and 

demographic detail was limited; therefore, representativeness cannot be assumed. 

3.3 Data Collection Instruments and Procedures 

To gather preliminary insights into public attitudes towards digital Health Education, an exploratory 

questionnaire was administered to 48 voluntary respondents during the event. The instrument captured 

perceptions of mobile technologies for health promotion and feedback relevant to the future development of 

the Edu4Health app. It included two sections: Block A (Apps for Health and Well-being) and Block B 

(Edu4Health App), using a four-point Likert scale (1= strongly disagree; 4= strongly agree). 

Data were collected anonymously, in person and then submitted to quantitative and qualitative analysis. 

Participation was voluntary. Respondents were informed about the study purpose, the anonymous nature of 

data collection, and their right to decline or stop at any time; informed consent was obtained prior to 

completion. Minors completed the questionnaire only when accompanied by a parent or legal guardian, who 

provided consent. 

3.4 Data Analysis 

Survey responses were analysed using descriptive statistics to summarise respondents’ demographic 

characteristics and levels of agreement with each item. Frequencies, percentages, means and standard 

deviations were calculated for the Likert-scale items, providing an overview of respondents’ perceptions of 

health-related mobile applications and expectations for the Edu4Health app. In addition to the closed questions, 

the questionnaire included one open-ended item asking respondents to indicate the colour they most associated 
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with health and well-being. These qualitative data were examined through simple categorisation of the 

responses, identifying the most frequently mentioned colours and their relative frequencies. The analysis aimed 

to capture intuitive associations between colour and health, which will inform future decisions about the app’s 

visual identity and user-interface design. 

All analyses were performed using standard spreadsheet and statistical software, and data were handled 

anonymously in accordance with ethical research principles. Given the convenience sampling and exploratory 

purpose, results are reported descriptively and interpreted as indicative rather than generalizable. Accordingly, 

no learning outcomes are assessed in this exploratory phase. 

4. RESULTS AND DISCUSSION 

This chapter presents and discusses the preliminary results of the exploratory study conducted during the 

European Researchers’ Night. The purpose of this analysis is to examine public perceptions of digital health 

applications and expectations regarding the future App4Health tool. 

4.1 Perceptions of Digital Health Applications 

As shown in Figure 1, participants demonstrated generally positive attitudes towards digital applications related 

to health and well-being. Mean values for positive items were above 3.0 (A1, A3) on a four-point Likert scale 

and below 2.0 for negative items (A2, A4), indicating agreement with statements that emphasise the educational 

and motivational potential of digital tools (A1, A3) and disagreement with those suggesting they are purely 

recreational or unconcerned with users’ well-being (A2, A4). A3 was most endorsed (M = 3.71, SD = 0.46; 

100% agree/strongly agree) and A1 was also high (M = 3.27, SD = 0.68; 91.67% agree/strongly agree), while 

A2 (M = 1.35, SD = 0.60; 97.92% disagree/strongly disagree) and A4 (M = 1.67, SD = 0.69; 87.50% 

disagree/strongly disagree) were largely rejected. 

The results suggest that, overall, participants recognise the capacity of mobile technologies to support 

learning about health-related topics and to promote the development of healthy physical and psychological 

habits. This finding points to a broader public awareness of the constructive role of digital tools in fostering 

health literacy and behavioural reflection. These outcomes align with the growing literature indicating that 

mobile learning (mLearning) extends educational opportunities beyond formal contexts, facilitating more 

situated and personalised engagement with knowledge (Traxler, 2018). Likewise, the perception of 

motivational value supports findings by Gkintoni et al. (2024), who demonstrate that gamified digital 

environments can enhance adolescents’ engagement, well-being and health-related behaviours. 
 

 

 

Figure 1. Distribution of agreement responses for statements on digital applications and health promotion (A1–A4) 

4.2 Expectations Regarding the Edu4Health App 

The second part of the questionnaire focused on participants’ expectations regarding the proposed App4Health 

application. Overall, the results revealed consistently positive perceptions, with mean scores above 3.0 (B1 and 

Mean score: 

 
    1.66 

 
    3.71 

 
    1.33 

 
    3.27 
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B3) on a four-point Likert scale for items formulated positively, and below 2.0 (B2 and B4) for items 

formulated negatively. Respondents agreed that Edu4Health could support balance and school health literacy 

(B1, B3) and disagreed that it is merely recreational or ineffective for healthy lifestyles (B2, B4). In descriptive 

terms, B1 and B3 showed strong endorsement (M = 3.50 and 3.42; 100.00% and 97.92% agree/strongly agree), 

whereas B2 and B4 were predominantly rejected (M = 1.54 and 1.75; 97.92% and 87.50% disagree/strongly 

disagree). As shown in Figure 2, participants therefore perceived Edu4Health as educationally relevant and 

supportive of reflection and informed decision-making in everyday learning contexts. 

 

 

Figure 2. Mean agreement scores for statements on expectations regarding the Edu4Health app (B1–B4) 

These findings validate the conceptual direction of the Edu4Health intervention and its emphasis on 

combining AR, gamification and behavioural feedback to promote well-being. They are consistent with 

previous research showing that interactive and playful digital environments can foster motivation and 

behavioural awareness among young learners (Gkintoni et al., 2024). The coherence between the perceptions 

expressed in Figures 1 and 2 further confirms that most participants view mobile technologies as credible and 

motivating resources for health education, supporting the project’s design-based research (DBR) approach and 

its iterative, evidence-informed development process. 

4.3 Colour Associations with Health and Well-Being 

The open-ended question on colour associations offered further insight into how participants symbolically link 

visual elements to health and well-being. Most associated these concepts with green (20 mentions), followed 

by blue (11), while red (7) and yellow (3) appeared less frequently, and a few respondents suggested softer or 

pastel combinations. The predominance of green reflects its cultural and psychological association with vitality, 

balance and nature, whereas blue is commonly linked to calmness, trust and emotional stability. Occasional 

references to red and yellow may indicate associations with energy, alertness and optimism. 

These findings provide clear guidance for the visual identity of Edu4Health, supporting a colour palette 

that conveys both vitality and emotional balance. They align with established research in colour psychology 

and health communication, which highlights the role of colour in shaping affective responses and engagement 

with wellness-related content (Kaya & Epps, 2004), and reinforce the project’s aim to create a trustworthy and 

motivating aesthetic across the app interface and communication materials. 

4.4 Implications and Future Work 

At this stage, the empirical evidence is limited to descriptive analyses of self-reported perceptions and 

expectations from a non-target convenience sample and does not demonstrate learning outcomes. Nevertheless, 

the results provide valuable empirical input for the forthcoming design and development stages of the 

Edu4Health project and offer transferable insights for other educational intervention initiatives. The positive 

perceptions identified reinforce the project’s core premise that mobile, gamified learning environments can 

effectively support health education and well-being promotion in schools, in line with global priorities for 

adolescent health literacy emphasised by the World Health Organization (WHO, 2021). 

 

Mean score: 

 
    1.66 

 
    3.71 

 
    1.33 

 
    3.27 
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The association of health with colours such as green and blue will inform the visual identity of the 

App4Health interface, aligning aesthetic choices with users’ perceptions of vitality, balance and trust (Kaya  

& Epps, 2004). In the next phase of the design-based research (DBR) process, these findings will guide the 

refinement of technological and pedagogical components. The App4Health prototype will be developed and 

tested with students aged 13–16 to evaluate user experience, engagement and learning outcomes, while 

feedback from educators and health specialists will inform revisions to the teacher guidebook and school action 

programme. Future work will incorporate user engagement and usability data to substantiate the intervention’s 

educational efficacy. 

5. CONCLUSIONS AND FORTHCOMING STAGES 

The preliminary findings offer encouraging evidence of public readiness to embrace digital and playful 

approaches to health and well-being education. Participants demonstrated an understanding that digital 

applications can have meaningful educational and social impact. This aligns with contemporary literature 

emphasising the benefits of blended health literacy interventions that merge cognitive learning with 

behavioural reinforcement (Rowlands et al., 2023; Park et al., 2024). By incorporating AR and gamification, 

Edu4Health contributes to an emergent trend in which immersive technologies support social learning, 

motivation and emotional development (Bower et al., 2023). 

Moreover, the engagement achieved during the European Researchers’ Night illustrates the project’s 

capacity for community-based science communication, which not only disseminates research outcomes but 

also co-creates knowledge with the public. Such participatory outreach aligns with UNESCO’s (2030) Agenda, 

particularly the goals of Quality Education (SDG 4) and Good Health and Well-being (SDG 3), underscoring 

the project’s social relevance and contribution to sustainable development. 

Exploratory studies, such as this, play a crucial role in informing design decisions and methodological 

planning, as it was demonstrated within the Edu4Health project. By identifying public perceptions, 

expectations and symbolic associations, the research provides a robust empirical basis for defining priorities in 

app development, pedagogical content and visual communication strategies. While the small sample (n = 48) 

limits the generalisability of the findings, these exploratory results serve as a valuable baseline for subsequent 

development and testing. They confirm that the integration of AR and gamified tools resonates with 

contemporary expectations for experiential, meaningful and socially relevant education. These exploratory 

perceptions and design implications inform the next DBR cycle. 

The Edu4Health project represents a transformative educational innovation that merges pedagogy, digital 

technology and public health. By employing AR and gamification, it aims to nurture digital literacy, emotional 

awareness and self-regulated learning while promoting healthier lifestyles among adolescents aged 13–16. The 

positive attitudes observed among the general public reinforce the relevance of this interdisciplinary initiative, 

positioning Edu4Health as a prototype for integrating Health Education into school systems through 

experiential, technology-supported learning. Through iterative cycles of design, testing and reflection, the 

project is expected to contribute a validated framework for One Health Education, aligning cognitive, 

behavioural and social dimensions of well-being.  

In its forthcoming stages, Edu4Health will focus on co-designing and testing the App4Health prototype in 

collaboration with teachers and students from partner lower secondary schools, developing AR-enhanced 

learning experiences addressing key health topics such as nutrition, physical activity, stress management and 

emotional literacy, and implementing classroom and outdoor pilot studies to evaluate usability, engagement 

and behavioural impact. Subsequent phases will assess long-term learning gains through mixed-method 

research and expand dissemination via teacher training and community outreach. Ultimately, the project aspires 

to establish a sustainable, evidence-based model for digital Health Education that can be adapted nationally 

and internationally, bridging science, technology and human well-being. 
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