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Abstract 

The purpose of this study is to investigate the use of immersive serious games, educational escape rooms, and virtual 
reality (VR) as an innovative approach in adult education. It builds on previous studies and explores the potential of 
immersive and game-based environments to increase learner engagement, enhance critical thinking, and develop 
decision-making skills. Furthermore, this paper introduces a theoretical model of a virtual reality-based educational 
escape room, designed to simulate stressful situations and facilitate experiential learning. The combination of 
immersion, interactivity, and narrative aims to bring the model closer to real-world practice following theoretical 
instruction. Furthermore, the article draws attention to the pedagogical potential of the immersive environment and 
suggests a starting point for further academic and practical work. 
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1. Introduction

The landscape of adult learning has undergone a profound transformation, driven by the rapid proliferation of digital 
technology and the growing demand for transferable, practice-oriented skills (European Commission, 2020; OECD, 
2019; Pellas et al., 2019; Bacca et al., 2017). The passive transmission of knowledge, long characteristic of traditional 
pedagogical methods, is becoming increasingly inadequate. Concurrently, learner-centered and experiential 
educational models are gaining considerable traction among educators, researchers, and policymakers (Kolb, 2015; 
Bower, 2017; Chaidi et al., 2021; Drigas & Theodorou, 2016; Politi-Georgousi & Drigas, 2020). 

Game-based learning represents a relatively recent yet rapidly expanding addition to the repertoire of educational tools, 
and has demonstrated significant benefits for learner motivation and engagement (Fountoulakis & Simos, 2026a; 
Fountoulakis& Simos, 2026b). Beyond fostering active participation, serious games and educational escape rooms 
cultivate collaboration and problem-solving skills while providing learners with the opportunity to confront realistic 
situations and apply their knowledge in contextually appropriate ways (Plass et al., 2015; Nicholson, 2020; Whitton, 
2018; Landers, 2015). 

Virtual reality (VR), as an immersive technology, holds particular promise in this domain. VR is capable of delivering an 
experiential form of learning by approximating the authentic conditions of the real world, thereby enhancing 
engagement and deepening the learning process (Radianti et al., 2020; Makransky et al., 2019). Such environments are 
especially well suited for training decision-making skills in complex and high-pressure situations, where the 
consequences of poor judgment can be severe (Simos, 2025a; Simos, 2026; Simos & Katsiampoura, 2025).From both a 
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conceptual and a design perspective, this paper examines how serious games, educational escape rooms, and VR 
technology can be integrated within adult education. To that end, a preliminary framework for a VR-based educational 
escape room is proposed, one that supports the development of decision-making competencies and experiential 
learning. 

2. Methodology 

2.1. Research Design and Participants 

This study is a conceptual study that aims to examine the issue of using immersive serious games and educational escape 
rooms in adult education. As such, it primarily adopts a design-based research methodology. Design-based research is 
a powerful method for understanding new types of learning environments, as it allows researchers to combine theory 
with the actual design and use of products that can aid teaching and learning, while simultaneously generating 
knowledge (Wang & Hannafin, 2015; McKenney & Reeves, 2019). It also allows for the development and testing of a VR 
escape room framework, designed to aid decision-making in critical situations. 

The research falls within the context of adult education, specifically lifelong learning and professional development. 
Although this is a theoretical study, it is based on authentic training environments where individuals are called upon to 
apply problem-solving and decision-making skills under conditions of time pressure and uncertainty (OECD, 2019; 
European Commission, 2020; Salas et al., 2020; Clark et al., 2018). 

2.2. Research Tools, Procedure, and Data Analysis 

At the core of the proposed research design is a VR educational escape room intended to provide learners with a 
simulated experience of decision-making under pressure. To deepen immersion and sustain a sense of realism, the 
design incorporates interactive elements linked to the narrative, puzzles, and a countdown timer (Radianti et al., 2020; 
Makransky& Petersen, 2019).Within this environment, learners explore the virtual world, engage with progressively 
challenging puzzles, and make decisions that directly influence the outcome of the scenario. Proposed data collection 
methods include observation, structured reflection, and self-reported measures of engagement and perceived decision-
making effectiveness. Data analysis follows a qualitative and descriptive approach, with the aim of identifying patterns 
of interaction and assessing cognitive and strategic engagement (Salas et al., 2020; Makri et al., 2021). 

3. Literature Review 

3.1. Serious games in adult education 

Serious games have attracted increasing scholarly and practical attention as tools for fostering engagement, motivation, 
and improved learning outcomes. Broadly defined, serious games are digital or non-digital games designed not solely 
for entertainment but primarily for educational and training purposes (Deterding et al., 2016; Plass et al., 2015; 
Pergantis&Drigas, 2024; Moraiti et al., 2022; Pergantis et al., 2025). What distinguishes serious games from traditional 
educational methods is their inherently interactive and experiential character, which supports active learning and the 
development of higher-order cognitive skills. 

A key advantage of serious games lies in their capacity to facilitate learning from both failure and success within a safe, 
risk-free environment, as participants engage with real-world scenarios to practice decision-making (Connolly et al., 
2016; Boyle et al., 2016). Adult learners typically bring prior experience, specific expectations, and goal-oriented 
learning dispositions, all of which align well with the problem-centered and experiential nature of game-based learning 
(Knowles et al., 2015; Merriam & Bierema, 2018). Through serious games, adults can learn in ways that meaningfully 
connect theoretical concepts to their practical applications (Mayer, 2020; Clark et al., 2018; Landers, 2015). 

Research has consistently shown that serious games are highly effective in motivating learners and sustaining 
engagement, two factors that fundamentally determine the success of learning environments for adult populations 
(Hamari et al., 2016; Wouters et al., 2015; Simos &Karabatzaki, 2025; Simos, 2025b; Simos, 2025c). The incorporation 
of challenges, feedback, rewards, and progression systems yields highly engaging experiences that not only capture 
learners’ interest but also foster persistence. These environments also contribute to enhancing critical thinking, 
problem-solving, and adaptive decision-making skills (Gee, 2017; Qian & Clark, 2016). 

Serious games can also be understood as experiential learning support tools, closely aligned with Kolb’s (2015) 
experiential learning cycle. The phases of active experimentation and reflective observation enable learners to test 
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different strategies, observe results, and revise their approaches accordingly. This iterative process is particularly 
effective in training decision-making under pressure, as learners can observe the consequences of their choices without 
facing real-world risks (Salas et al., 2020; Ericsson et al., 2018). 

Serious games have gained particular prominence in professional training programs within fields such as healthcare, 
the military, and emergency response, where the capacity to make sound decisions in critical situations is essential 
(Graafland et al., 2017; Gorbanev et al., 2018). Game-based simulations in these domains have been shown to improve 
performance, situational awareness, and response accuracy (Clark et al., 2018). Beyond knowledge retention, these 
simulations also enhance knowledge transfer, as learners engage both cognitively and emotionally within immersive 
and interactive environments (Makransky et al., 2019; Kavanagh et al., 2017). 

Nonetheless, serious games present certain challenges. Their effective integration into adult education requires 
addressing issues of technological accessibility, design complexity, and pedagogical alignment (Backlund & Hendrix, 
2016; Vlachopoulos & Makri, 2017). Learners who are unfamiliar with or uncomfortable in game-based settings may 
not perform optimally and may struggle to engage fully with the experience.Despite these concerns, the expanding body 
of research overwhelmingly supports the value of serious games in adult education, as they provide opportunities for 
active participation, critical thinking, and informed decision-making. When augmented by technologies such as VR and 
combined with innovative formats like educational escape rooms, serious games hold the potential to deliver 
immersive, meaningful, and transformative learning experiences (Radianti et al., 2020; Hamilton et al., 2021). 

3.2. Educational escape rooms 

Educational escape rooms have emerged as a distinctive and rapidly growing dimension of game-based learning, 
notable for their capacity to generate high levels of student engagement. In escape rooms, participants are immersed in 
narrative-driven environments where they must solve interconnected puzzles within a limited timeframe (Nicholson, 
2020; Clarke et al., 2017). This structure is particularly well suited for promoting active participation, collaboration, and 
problem-solving, making escape rooms an effective vehicle for experiential learning (Whitton, 2018; Chaidi &Drigas, 
2022; Drigas&Sideraki, 2021). 

As educational tools, escape rooms are especially effective because they require learners to apply, rather than merely 
recall, knowledge, thereby cultivating deeper problem-solving abilities (Fotaris& Mastoras, 2019; Makri et al., 2021). 
Participants are not passive recipients of information but active constructors of their own knowledge, engaged in deep 
thinking and decision-making within a dynamic environment. In this respect, educational escape rooms align closely 
with constructivist learning theory, which posits that knowledge is constructed through interaction and experience 
(Vygotsky, 2016; Jonassen, 2017; Simos, 2025a; Simos et al., 2026; Simos &Katsiampoura, 2025).Educational escape 
rooms also promote communication and collaboration, which are fundamental competencies in both adult education 
and the professional workplace (Pan et al., 2018; Nicholson, 2020). Teamwork, knowledge sharing, consensus-based 
strategic decision-making, and the collective pursuit of solutions constitute the core activities within the escape room 
environment (Clarke et al., 2017; Makri et al., 2021). The element of urgency created by time pressure further compels 
learners to make rapid decisions and exercise creative thinking. 

The combination of narrative, challenge, and interactivity ensures a thoroughly immersive experience (Fotaris& 
Mastoras, 2019; Veldkamp et al., 2020). Adult learners are often occupied with multiple responsibilities, making it 
difficult to sustain consistently high levels of motivation. Escape rooms address this challenge by offering an inherently 
engaging and motivating learning environment that increases participation while also reducing cognitive fatigue. 
Escape rooms also play a significant role in developing higher-order thinking skills, including critical thinking, analytical 
reasoning, and decision-making (Makri et al., 2021; López-Pernas et al., 2019). The complexity and, at times, ambiguity 
of the tasks demand that learners analyze information, evaluate alternatives, select the most appropriate course of 
action, and execute decisions swiftly. Such processes mirror the demands of real-life professional contexts, where 
uncertainty and time pressure are commonplace. 

An additional strength of educational escape rooms is their flexibility and adaptability. They can be implemented in 
physical, digital, or hybrid formats, allowing educators to tailor the experience to specific learning environments and 
available technological resources (Veldkamp et al., 2020; Sánchez-Martín et al., 2020). This versatility makes escape 
rooms applicable across a wide range of disciplines, including education, healthcare, business, and 
engineering.Nevertheless, designing effective educational escape rooms presents challenges. A well-crafted escape 
room requires careful alignment of game mechanics with content and learning objectives (Nicholson, 2020; Backlund 
& Hendrix, 2016). Task difficulty and accessibility must be carefully balanced, as overly complex tasks risk causing 
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frustration, while excessively simple ones may lead to disengagement. Technological and resource limitations can also 
impede implementation, particularly in settings with restricted access to digital tools. 

The growing body of literature on educational escape rooms effectively supports their use as powerful, learner-centered 
tools in adult education (Veldkamp et al., 2020; Fotaris& Mastoras, 2019; Makri et al., 2021). When combined with 
immersive technologies such as VR, escape rooms promise to deliver highly realistic and engaging learning 
environments capable of developing key competencies, including decision-making in complex and high-pressure 
situations (Radianti et al., 2020; Makransky& Petersen, 2019). 

3.3. VR in Learning 

VR has emerged as a profoundly influential digital technology in the field of education, owing to the immersive, 
interactive, and experiential learning environments it facilitates. Unlike conventional digital tools, VR immerses the user 
in a simulated three-dimensional environment, substantially enhancing the sense of presence (Radianti et al., 2020; 
Makransky& Petersen, 2019). This immersive capability enables learners to experience scenarios that would be 
difficult, dangerous, or impossible to replicate in traditional educational settings. 

VR has proven to be a particularly effective educational tool for adults, primarily because it supports experiential and 
situation-centered learning (Simos et al., 2025; Simos et al., 2026; Simos &Xyloparkioti, 2025). Constructivist and 
experiential learning theories argue that learners acquire knowledge most effectively when they actively participate in 
realistic environments and reflect on their experiences (Kolb, 2015; Jonassen, 2017; Pergantis et al., 2025). VR 
environments serve this purpose well by placing learners in lifelike scenarios where interactions, experimentation, and 
decision-making occur in real time (Freina& Ott, 2015; Jensen & Konradsen, 2018; Allcoat& von Mühlenen, 2018). 

Among the most significant advantages of VR is its ability to simulate complex and high-risk situations in a controlled 
and safe manner (Mitsea et al., 2023; Mitsea et al., 2022; Drigas&Sideraki, 2021; Simos, 2026; Simos &Karabatzaki, 
2025). This capability is especially valuable in fields such as healthcare, emergency services, and educational training, 
where correct decision-making under time pressure is critical (Radianti et al., 2020; Kavanagh et al., 2017). VR-based 
training enables skill development, builds self-confidence, and improves task performance without exposing learners 
to real-world consequences (Makransky et al., 2019; Parong & Mayer, 2018; Diemer et al., 2015). 

VR also excels at maintaining learner interest and motivation. Immersive learning environments capture attention and 
offer interactive experiences that surpass traditional pedagogical methods in terms of engagement (Hamilton et al., 
2021; Makransky& Petersen, 2019; Buttussi&Chittaro, 2017). The psychological sensation of “presence,” or the feeling 
of “being there,” is central to this effect, as it substantially increases emotional engagement and cognitive investment in 
the learning task (Radianti et al., 2020; Slater & Sanchez-Vives, 2016). Additionally, VR has been associated with 
improved learning outcomes, particularly regarding knowledge retention and transfer. Research indicates that 
immersive experiences promote higher levels of cognitive processing and a more thorough understanding of complex 
subject matter (Makransky et al., 2019; Parong & Mayer, 2018). VR environments can also be designed to deliver 
immediate feedback, prompting learners to reflect on their actions and adjust their strategies in real time (Jensen & 
Konradsen, 2018; Hamilton et al., 2021). 

Despite these advantages, the application of VR in education is not without challenges. Cognitive overload, technological 
limitations, and accessibility barriers may hinder effective learning (Makransky et al., 2019; Radianti et al., 2020). 
Immersive environments can overwhelm learners with excessive information if instructional design does not 
adequately support cognitive processing. The cost and technical requirements of VR systems may also restrict their 
availability in certain educational contexts.Notwithstanding these challenges, a growing body of research confirms that 
VR is a powerful tool for enhancing adult education. When integrated with pedagogical strategies such as serious games 
and educational escape rooms, VR is capable of creating highly effective learning environments that promote 
engagement, critical thinking, and decision-making within realistic and meaningful contexts (Radianti et al., 2020; 
Hamilton et al., 2021). 

3.4. Decision-making in critical situations 

Decision-making in critical situations refers to the cognitive process of analyzing alternatives, managing uncertainty, 
and selecting the optimal course of action under time constraints. In professional environments such as healthcare, 
education, and emergency management, the quality of decisions can have far-reaching consequences, making this a vital 
competency for adult learners (Klein, 2017; Kahneman, 2015).A central factor influencing decision-making in high-risk 
situations is cognitive load. Cognitive load theory posits that human cognitive resources are inherently limited, and that 
overloading these resources with excessive information can impair performance and decision quality (Sweller et al., 
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2019; Paas & van Merriënboer, 2020). In high-pressure scenarios, individuals must process large volumes of 
information within constrained timeframes, and the failure to manage cognitive load effectively can lead to errors and 
suboptimal outcomes (LeBlanc, 2015; Klein, 2017).Stress and emotional states also exert a significant influence on 
decision-making. Research suggests that elevated stress levels can negatively affect attention, memory, and reasoning, 
thereby diminishing decision quality (LeBlanc, 2015; Salas et al., 2020). Importantly, participation in simulated stressful 
situations has been shown to help individuals develop stress management skills and achieve improved outcomes 
through repeated exposure (Ericsson et al., 2018; Klein, 2017). 

Simulation-based training is now widely recognized as an effective approach for developing decision-making 
competencies in critical situations. Through simulated environments, learners can practice their responses, evaluate 
consequences, and modify their behavior accordingly (Salas et al., 2020; Gaba, 2016). Experiential learning 
methodologies underpin this approach, aiming to enhance both cognitive knowledge and behavioral skills through 
structured practice.Immersive technologies, particularly VR, can substantially increase the realism and interactivity of 
such simulations. By incorporating game-based elements drawn from serious games and escape rooms, these 
environments can be transformed into highly engaging and effective training experiences (Makransky et al., 2019; 
Radianti et al., 2020). The addition of narrative structure, escalating challenges, and time pressure significantly 
enhances the authenticity of the experience, enabling learners to practice decision-making under conditions that closely 
approximate real-world demands. 

Collaborative decision-making is also essential in many professional environments. Educational escape rooms are 
particularly well suited to enhancing teamwork and collaborative problem-solving, as they require participants to 
communicate, negotiate, and coordinate their actions effectively (Makri et al., 2021; Pan et al., 2018). The collaborative 
dimension introduces additional complexity to the decision-making process while simultaneously reflecting the social 
dynamics encountered in real-life professional situations. 

In summary, the existing research literature indicates that the combination of immersive technologies, serious games, 
and escape room methodologies can serve as a powerful means of equipping adult learners with robust decision-making 
skills. Through realistic, engaging, and interactive scenarios, these approaches have the potential to prepare individuals 
more effectively for the challenges inherent in real-life critical situations (Hamilton et al., 2021; Radianti et al., 2020). 

4. Design of the VR Escape Room  

4.1. Scenario Description 

The proposed VR educational escape room is designed to simulate environments in which adult learners must make 
rapid, accurate decisions under pressure, replicating conditions they would encounter in professional practice. The 
scenario is set within a professional context, such as an emergency situation at a school, where participants assume the 
roles of decision-makers responsible for determining the course of action. This setting was deliberately chosen because 
it reflects the familiar organizational and educational environment of adult learners while incorporating complex, time-
sensitive challenges (Simos &Katsinis, 2026). 

The narrative unfolds as an escalating crisis in which participants must monitor and respond to unpredictable 
developments after interpreting fragmentary information. The scenario involves multiple alternatives, uncertainty, risk, 
and ambiguity, all of which are characteristic of real-life situations requiring decisions based on incomplete information 
(Klein, 2017; Kahneman, 2015). The incorporation of narrative is a critical design element, as empirical evidence 
demonstrates that storytelling promotes immersion, emotional engagement, and deeper cognitive processing of 
information (Makransky& Petersen, 2019; Radianti et al., 2020). 

The primary objective of the scenario is to enable learners to practice decision-making skills actively by assuming a role 
in which they must continuously confront new problems and make choices with direct implications for the outcomes of 
their actions. This approach aligns with Kolb’s (2015) experiential learning cycle, which emphasizes the acquisition of 
concrete experiences, reflective observation, abstract conceptualization, and active experimentation. By situating 
learners within a responsive and evolving environment, the scenario provides a foundation for sustained engagement 
and iterative learning. 

4.2. Game Structure and Mechanics 

The escape room is structured around four progressive stages that culminate in the decision-making process itself. Each 
stage is designed to build upon the preceding one, requiring learners to develop and refine their skills as they advance 
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through the proposed experience. The stages are the following: (a) The first stage focuses on situation awareness. 
Learners observe the environment, identify relevant information, and form an initial understanding of the problem. 
This phase emphasizes observation, attention, and information gathering, which are foundational components of 
effective decision-making (Endsley, 2017). (b) The second stage involves problem identification and prioritization. 
Learners analyze the available information, distinguish between relevant and irrelevant data, manage their cognitive 
load, and prioritize tasks under time pressure (Sweller et al., 2019). (c) The third stage centers on decision-making 
under pressure. Participants must identify and execute the most appropriate course of action within a constrained 
timeframe, often collaborating with team members. During this phase, learners are exposed to stress and a sense of 
urgency, both of which are recognized factors influencing decision-making performance and cognitive processing 
(LeBlanc, 2015; Salas et al., 2020). (d) The fourth and final stage is the debriefing and evaluation phase. Learners receive 
structured feedback on their decisions and actions. The system presents the outcomes of their choices and facilitates 
opportunities for reflection and learning. This feedback loop is essential for developing metacognitive awareness and 
fostering continuous improvement (Ericsson et al., 2018).The game’s core mechanics include puzzles, branching 
decision paths, time limits, and immediate feedback mechanisms. These features are designed to sustain learner 
engagement, reinforce motivation, and support the development of higher-order cognitive skills (Plass et al., 2015; 
Deterding et al., 2016). 

4.3. VR Features and Immersion 

VR technology is integral to the escape room’s design, as it transforms the learning space into a compelling and dynamic 
environment. The concept of presence, defined as the psychological sensation of “being there,” plays a central role in 
enhancing the effectiveness of VR-based educational experiences (Slater & Sanchez-Vives, 2016; Makransky et al., 
2019).The virtual environment is constructed through three-dimensional spatial rendering, enabling participants to 
move through and manipulate objects in a manner analogous to the physical world. Realism is heightened by 
environmental audio, visual cues such as notifications and alerts, and dynamic environmental effects that evolve as the 
scenario progresses. These elements promote sensory immersion and support situational awareness. 

Interactivity constitutes another essential dimension of the aforementioned VR experience. Users can grasp, move, and 
position objects, gain a shared understanding of unfolding events by interacting with virtual elements, and alter the 
situation through their actions. This high degree of interaction ensures active participation and substantially reinforces 
the principle of learning by doing, as learners are directly involved in the process of constructing knowledge and skills 
(Jensen & Konradsen, 2018).VR is also particularly valuable for training in contexts where the cost of error is high. It 
allows learners to practice decision-making without encountering real-world negative consequences, making it an 
important asset in adult education for crisis preparedness, emergency response, and leadership development (Radianti 
et al., 2020; Kavanagh et al., 2017).At the same time, the design acknowledges and mitigates the potential limitations of 
VR, including cognitive overload and accessibility constraints. To address these concerns, the environment was 
designed to provide clear navigational cues, intuitive interfaces, and a gradual increase in difficulty (Makransky et al., 
2019). 

4.4. Learning objectives and pedagogical value 

The educational VR escape room aims to strengthen decision-making skills during emergency situations by raising 
awareness and guiding learners toward the development of critical thinking and problem-solving competencies through 
carefully designed scenarios in a controlled environment.Beyond cognitive skills, the escape room also fosters 
teamwork and communication. Participants’ dispositions shift toward collaboration, information exchange, and 
coordinated action, as they experience the dynamics of collaborative decision-making in realistic contexts (Makri et al., 
2021; Pan et al., 2018). 

The design also emphasizes the acquisition of metacognitive skills, encouraging learners to evaluate their own decisions 
and their effectiveness. Metacognitive strategies are essential for achieving long-term learning and successful 
knowledge transfer, as they help learners recognize their strengths and areas for improvement (Flavell, 1979; Schraw 
& Dennison, 1994).From a pedagogical standpoint, the integration of serious games, escape rooms, and VR reflects the 
principles of constructivist and experiential learning theories, which advocate for active student participation, 
contextualized learning, and the construction of knowledge through experience (Jonassen, 2017; Kolb, 2015). The 
motivational and engaging qualities of the environment, which are core drivers of effective adult education, are further 
amplified by the immersive and interactive characteristics of VR (Hamari et al., 2016). 

In sum, the proposed VR educational escape room represents a comprehensive and creative approach to adult 
education, offering a powerful instrument for cultivating decision-making and problem-solving skills. The combination 
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of advanced technology and thoughtfully designed pedagogical elements provides a meaningful and immersive learning 
experience capable of preparing learners for challenges that extend well beyond the classroom (Simos, 2025d). 

5. Discussion 

This study has examined the integration of immersive serious games, educational escape rooms, and VR as a unified 
framework for enhancing adult education. The literature consistently indicates that these approaches can improve 
learner engagement, critical thinking, and decision-making skills by providing highly interactive and experiential 
learning environments (Radianti et al., 2020; Makransky et al., 2019).A central notion that this study explored is the 
pivotal role of immersion in promoting meaningful learning. VR environments generate a sense of presence that leads 
to elevated levels of cognitive and emotional engagement, which in turn can facilitate deeper learning experiences 
(Slater & Sanchez-Vives, 2016). When escape room features, such as time constraints, narrative elements, and 
collaborative tasks, are combined with VR, they create scenarios that closely mirror real-world conditions where timely 
and informed decision-making is essential (Nicholson, 2020; Fotaris& Mastoras, 2019). 

The design recommendations presented in this paper focus on providing an experiential, situated learning environment 
in which adult learners can interact with complex, context-rich situations. This approach aligns with leading learning 
theorists who argue that interaction combined with reflection constitutes the most effective pathway to knowledge 
acquisition (Kolb, 2015; Jonassen, 2017). The proposed framework thus positions the learner as an active agent rather 
than a passive recipient, a principle that is fundamental to contemporary adult education theory (Knowles et al., 
2015).From a pedagogical perspective, the combined use of serious games, escape rooms, and VR has the potential to 
enhance not only cognitive competencies but also collaborative and communicative skills. The proposed model 
recognizes that decision-making under pressure in vocational training settings constitutes one of the principal 
challenges facing adult educators. However, factors such as cognitive load, technological accessibility, and instructional 
design quality remain critical considerations that must be addressed to realize the full potential of these immersive 
learning environments (Sweller et al., 2019; Backlund & Hendrix, 2016). 

The theoretical nature of this study represents both a strength and a limitation. While the conceptual framework 
provides a foundation for future empirical investigation, the absence of experimental data means that the proposed 
model’s effectiveness has yet to be validated in practice. Future research should prioritize the implementation and 
evaluation of VR escape rooms in authentic adult education settings, employing rigorous experimental or quasi-
experimental designs to measure learning outcomes, engagement, and the transferability of decision-making skills to 
real-world contexts. 

6. Conclusion 

This study has investigated the use of immersive serious games, educational escape rooms, and VR as an integrated 
conceptual framework for improving decision-making in adult education. Drawing on existing research, the analysis 
demonstrates that gamified and immersive learning environments offer engaging, meaningful, and experiential learning 
opportunities that are well aligned with the principles of adult learning theory.The proposed VR escape room highlights 
the value of combining immersion, interactivity, and narrative to enhance the development of critical skills in complex, 
high-risk situations. This approach supports not only the acquisition of theoretical knowledge but also its practical 
application, thereby bridging a persistent gap in traditional adult education. 

Although the study is primarily theoretical, it offers strong indications for the creation of a foundation for further 
empirical research and real-world implementation. Subsequent work should focus on validating the proposed 
framework through empirical studies conducted in diverse educational settings, with attention to participant 
demographics, contextual variables, and long-term skill retention. The findings of this study suggest that immersive 
learning environments are exceptionally well suited for adult education, providing learners with the innovative 
resources and experiential conditions necessary to confront real-life challenges with confidence and competence. 

Compliance with ethical standards 

Acknowledgments 

The Authors would like to thank the SPECIALIZATION IN ICTs AND SPECIAL EDUCATION: PSYCHOPEDAGOGY OF 
INCLUSION Postgraduate studies Team, for their support. 

http://specialedu.iit.demokritos.gr/en/
http://specialedu.iit.demokritos.gr/en/


Open Access Research Journal of Science and Technology, 2026, 16(02), 170-181 

177 

Disclosure of conflict of interest 

The Authors proclaim no conflict of interest.  

References 

[1] Allcoat, D., & von Mühlenen, A. (2018). Learning in virtual reality: Effects on performance and engagement. 
Computers &Education, 118, 1–13. https://doi.org/10.1016/j.compedu.2017.10.010 

[2] Bacca, J., Baldiris, S., Fabregat, R., Kinshuk, & Graf, S. (2017). Trends in augmentedreality in education. 
Educational Technology& Society, 20(3), 133–149. 

[3] Backlund, P., & Hendrix, M. (2016). Educational games: Are they worth the effort? A literature survey. 
Proceedings of the 5th European Conference on Games-Based Learning, 1–9. 

[4] Bower, M. (2017). Designing technology-enhanced learning. EmeraldPublishing. 

[5] Boyle, E. A., Hainey, T., Connolly, T. M., Gray, G., Earp, J., Ott, M., Lim, T., Ninaus, M., Ribeiro, C., & Pereira, J. (2016). 
Update of the systematic literature review of empirical evidence on the effects and outcomes of video games and 
serious games. Computers &Education, 94, 178–192. https://doi.org/10.1016/j.compedu.2015.11.003 

[6] Buttussi, F., &Chittaro, L. (2017). Effects of different types of virtual reality headsets on learning. IEEE 
Transactions on Visualization and Computer Graphics, 24(1), 1–10. 
https://doi.org/10.1109/TVCG.2017.2740936 

[7] Chaidi, I., &Drigas, A. (2022). Social and emotional skills of children with ASD: Assessment with Emotional 
Comprehension Test (TEC) in a Greek context and the role of ICTs. Technium Social Sciences Journal, 33(1), 146–
163. https://doi.org/10.47577/tssj.v33i1.6857 

[8] Chaidi, I., Drigas, A., & Karagiannidis, C. (2021). ICT in special education. Technium Social Sciences Journal, 23, 
187–198. https://doi.org/10.47577/tssj.v23i1.4277 

[9] Clark, D. B., Tanner-Smith, E. E., & Killingsworth, S. S. (2018). Research on digital game-based learning. Review of 
Educational Research, 88(1), 79–122. https://doi.org/10.3102/0034654317742339 

[10] Clarke, S., Peel, D. J., Arnab, S., Morini, L., Keegan, H., & Wood, O. (2017). escapED: A framework for creating 
educational escape rooms and interactive games for higher/further education. International Journal of Serious 
Games, 4(3), 73–86. https://doi.org/10.17083/ijsg.v4i3.180 

[11] Connolly, T. M., Boyle, E. A., MacArthur, E., Hainey, T., & Boyle, J. M. (2016). A systematic literature review of 
empirical evidence on computer games and serious games. Computers &Education, 59(2), 661–686. 
https://doi.org/10.1016/j.compedu.2012.03.004 

[12] Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2016). From game design elements to gamefulness: Defining 
gamification. Proceedings of the 15th International Academic MindTrek Conference, 9–15. 
https://doi.org/10.1145/2181037.2181040 

[13] Diemer, J., Alpers, G. W., Peperkorn, H. M., Shiban, Y., & Mühlberger, A. (2015). The effect of perception and 
presence in virtual reality. Frontiers in Psychology, 6, Article 26. https://doi.org/10.3389/fpsyg.2015.00026 

[14] Drigas, A., &Sideraki, A. (2021). Emotional intelligence in autism. Technium Social Sciences Journal, 26(1), 80–
92. https://doi.org/10.47577/tssj.v26i1.5178 

[15] Drigas, A., & Theodorou, P. (2016). ICTs and music in special learning disabilities. International Journal of Recent 
Contributions from Engineering, Science & IT (iJES), 4(3), 9–14. https://doi.org/10.3991/ijes.v4i3.6063 

[16] Endsley, M. R. (2017). Toward a theory of situation awareness in dynamic systems. Human Factors, 59(1), 5–32. 
https://doi.org/10.1177/0018720816681354 

[17] Ericsson, K. A., Hoffman, R. R., Kozbelt, A., & Williams, A. M. (Eds.). (2018). The Cambridge handbook of expertise 
and expert performance (2nd ed.). CambridgeUniversityPress. 

[18] European Commission. (2020). Digital education action plan (2021–2027). 
https://ec.europa.eu/education/education-in-the-eu/digital-education-action-plan_en 

[19] Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive-developmental inquiry. 
American Psychologist, 34(10), 906–911. https://doi.org/10.1037/0003-066X.34.10.906 

https://doi.org/10.1016/j.compedu.2017.10.010
https://doi.org/10.1016/j.compedu.2015.11.003
https://doi.org/10.1109/TVCG.2017.2740936
https://doi.org/10.47577/tssj.v33i1.6857
https://doi.org/10.47577/tssj.v23i1.4277
https://doi.org/10.3102/0034654317742339
https://doi.org/10.17083/ijsg.v4i3.180
https://doi.org/10.1016/j.compedu.2012.03.004
https://doi.org/10.1145/2181037.2181040
https://doi.org/10.3389/fpsyg.2015.00026
https://doi.org/10.47577/tssj.v26i1.5178
https://doi.org/10.3991/ijes.v4i3.6063
https://doi.org/10.1177/0018720816681354
https://ec.europa.eu/education/education-in-the-eu/digital-education-action-plan_en
https://doi.org/10.1037/0003-066X.34.10.906


Open Access Research Journal of Science and Technology, 2026, 16(02), 170-181 

178 

[20] Fotaris, P., & Mastoras, T. (2019). Escape rooms for learning: A systematic review. Interactive Technology and 
Smart Education, 16(1), 74–92. https://doi.org/10.1108/ITSE-09-2018-0065 

[21] Fountoulakis, G., & Simos, C. (2026a). Dreams as non-verbal communication in contemporary psychology of 
religion: A religious-psychological approach. Open Access Research Journal of Science and Technology, 16(1), 
81–92. https://doi.org/10.53022/oarjst.2026.16.1.0017 

[22] Fountoulakis, G., & Simos, C. (2026b). Mapping the unconscious: Freud’s psychoanalysis between culture, art and 
modern thought. World Journal of Advanced Research and Reviews, 29(2), 586–597. 
https://doi.org/10.30574/wjarr.2026.29.2.0339 

[23] Freina, L., & Ott, M. (2015). A literature review on immersive virtual reality in education. eLearning & Software 
for Education, 1, 133–141. 

[24] Gaba, D. M. (2016). The future vision of simulation in healthcare. Simulation in Healthcare, 1(2), 126–135. 
https://doi.org/10.1097/01.SIH.0000242411.46291.3e 

[25] Gee, J. P. (2017). Teaching, learning, and literacy in the digital age. Routledge. 

[26] Gorbanev, I., Agudelo-Londoño, S., González, R. A., Cortes, A., Pomares, A., Delgadillo, V., Yepes, F. J., & Muñoz, Ó. 
(2018). A systematic review of serious games in medical education. Simulation in Healthcare, 13(2), 131–140. 
https://doi.org/10.1097/SIH.0000000000000263 

[27] Graafland, M., Schraagen, J. M., &Schijven, M. P. (2017). Systematic review of serious games for medical education 
and surgical skills training. British Journal of Surgery, 99(10), 1322–1330. https://doi.org/10.1002/bjs.8819 

[28] Hamari, J., Shernoff, D. J., Rowe, E., Coller, B., Asbell-Clarke, J., & Edwards, T. (2016). Challenging games help 
students learn: An empirical study on engagement, flow, and deep learning in game-based learning. Computers 
in Human Behavior, 54, 170–179. https://doi.org/10.1016/j.chb.2015.07.045 

[29] Hamilton, D., McKechnie, J., Edgerton, E., & Wilson, C. (2021). Immersive virtual reality as a pedagogical tool in 
education: A systematic literature review. Educational Psychology Review, 33, 1035–1077. 
https://doi.org/10.1007/s10648-020-09586-2 

[30] Jensen, L., & Konradsen, F. (2018). A review of the use of head-mounted virtual reality devices in education and 
training. Research and Development in Educational Technology, 66, 659–687. https://doi.org/10.1007/s11423-
017-9545-8 

[31] Jonassen, D. H. (2017). Learning to solve problems: A handbook for designing problem-solving learning 
environments. Routledge. 

[32] Kahneman, D. (2015). Thinking, fast and slow. PenguinBooks. 

[33] Kavanagh, S., Luxton-Reilly, A., Wuensche, B., & Plimmer, B. (2017). A systematic review of virtual reality in 
education. Issues in Science and Technology Education, 10(2), 85–119. 

[34] Klein, G. (2017). Sources of power: How people make decisions. MIT Press. 

[35] Knowles, M. S., Holton, E. F., III, & Swanson, R. A. (2015). The adult learner: The definitive classic in adult 
education and human resource development (8th ed.). Routledge. 

[36] Kolb, D. A. (2015). Experiential learning: Experience as a source of learning and growth (2nd ed.). 
earsonEducation. 

[37] Landers, R. N. (2015). Developing a theory of game-based learning. Simulation&Gaming, 45(6), 752–768. 
https://doi.org/10.1177/1046878114563660 

[38] LeBlanc, V. R. (2015). The effects of acute stress on performance: Implications for health professions education. 
AcademicMedicine, 90(10), 1405–1409. https://doi.org/10.1097/ACM.0000000000000916 

[39] López-Pernas, S., Gordillo, A., Barra, E., & Quemada, J. (2019). Examining the use of escape rooms as an 
educational tool. IEEE Access, 7, 167094–167106. https://doi.org/10.1109/ACCESS.2019.2953445 

[40] Makransky, G., & Petersen, G. B. (2019). Immersive virtual reality and learning: A meta-analysis. Educational 
Psychology Review, 31(1), 87–111. https://doi.org/10.1007/s10648-018-9432-3 

[41] Makri, A., Vlachopoulos, D., & Martina, R. A. (2021). Digital escape rooms in education: A systematic review. 
Educational Sciences, 11(2), 55. https://doi.org/10.3390/educsci11020055 

https://doi.org/10.1108/ITSE-09-2018-0065
https://doi.org/10.53022/oarjst.2026.16.1.0017
https://www.google.com/search?q=https://doi.org/10.30574/wjarr.2026.29.2.0339
https://doi.org/10.1097/01.SIH.0000242411.46291.3e
https://doi.org/10.1097/SIH.0000000000000263
https://doi.org/10.1002/bjs.8819
https://doi.org/10.1016/j.chb.2015.07.045
https://doi.org/10.1007/s10648-020-09586-2
https://doi.org/10.1007/s11423-017-9545-8
https://doi.org/10.1007/s11423-017-9545-8
https://doi.org/10.1177/1046878114563660
https://doi.org/10.1097/ACM.0000000000000916
https://doi.org/10.1109/ACCESS.2019.2953445
https://doi.org/10.1007/s10648-018-9432-3
https://doi.org/10.3390/educsci11020055


Open Access Research Journal of Science and Technology, 2026, 16(02), 170-181 

179 

[42] Mayer, R. E. (2020). Learning through multimedia and immersive environments. Educational Psychology Review, 
32, 1–10. https://doi.org/10.1007/s10648-020-09533-1 

[43] McKenney, S., & Reeves, T. C. (2019). Conducting educational design research (2nd ed.). Routledge. 

[44] Merriam, S. B., & Bierema, L. L. (2018). Adult learning: Linking theory and practice. Jossey-Bass. 

[45] Mitsea, E., Drigas, A., &Skianis, C. (2022). Metacognition in autism spectrum disorder: Digital technologies in 
metacognitive skills training. Technium Social Sciences Journal, 31, 153–173. 
https://doi.org/10.47577/tssj.v31i1.6637 

[46] Mitsea, E., Drigas, A., &Skianis, C. (2023). Digitally assisted mindfulness in training self-regulation skills for 
sustainable mental health: A systematic review. BehavioralSciences, 13(12), 1008. 
https://doi.org/10.3390/bs13121008 

[47] Moraiti, I., Fotoglou, A., &Drigas, A. (2022). Coding with block programming languages in educational robotics 
and mobiles, improve problem solving, creativity and critical thinking skills. International Journal of Interactive 
Mobile Technologies, 16(20), 113–132. https://doi.org/10.3991/ijim.v16i20.33377 

[48] Nicholson, S. (2020). Peeking behind the locked door: A study of experiences in escape rooms. WellPlayed 
Journal, 9(2), 1–22. 

[49] OECD. (2019). OECD skills outlook 2019: Thriving in a digital world. OECD Publishing. 
https://doi.org/10.1787/df80bc12-en 

[50] Paas, F., & van Merriënboer, J. J. G. (2020). Cognitive load theory: Methods for managing working memory load in 
the learning of complex tasks. Educational Psychology Review, 32, 1–7. https://doi.org/10.1007/s10648-019-
09498-5 

[51] Pan, R., Bartlett, H., Engström, H., & Cai, Y. (2018). Collaboration in game-based environments. Proceedings of the 
2018 CHI Conference on Human Factors in Computing Systems. https://doi.org/10.1145/3173574.3173700 

[52] Parong, J., & Mayer, R. E. (2018). Learning science in an immersive virtual reality environment. Journal of 
Educational Psychology, 110(6), 785–797. https://doi.org/10.1037/edu0000241 

[53] Pellas, N., Fotaris, P., Kazanidis, I., & Wells, D. (2019). Augmented reality and gamification in education. 
Educational Sciences, 9(3), 1–18. https://doi.org/10.3390/educsci9030181 

[54] Pergantis, P., &Drigas, A. (2024). The effect of drones in the educational process: A systematic review. 
EducationSciences, 14(6), 665. https://doi.org/10.3390/educsci14060665 

[55] Pergantis, P., Bamicha, V., Skianis, C., &Drigas, A. (2025). AI chatbots and cognitive control: Enhancing executive 
functions through chatbot interactions: A systematic review. BrainSciences, 15(1), 47. 
https://doi.org/10.3390/brainsci15010047 

[56] Plass, J. L., Homer, B. D., & Kinzer, C. K. (2015). The foundations of game-based learning. Educational Psychologist, 
50(4), 258–283. https://doi.org/10.1080/00461520.2015.1122533 

[57] Politi-Georgousi, S., &Drigas, A. (2020). Mobile applications, an emerging powerful tool for dyslexia screening 
and intervention: A systematic literature review. International Journal of Interactive Mobile Technologies, 14(6), 
4–17. https://doi.org/10.3991/ijim.v14i06.13253 

[58] Qian, M., & Clark, K. R. (2016). Game-based learning and 21st-century skills: A review of recent research. 
Computers in Human Behavior, 63, 50–58. https://doi.org/10.1016/j.chb.2016.05.023 

[59] Radianti, J., Majchrzak, T. A., Fromm, J., &Wohlgenannt, I. (2020). A systematic review of immersive virtual reality 
applications in higher education: Design elements, lessons learned, and research agenda. Computers &Education, 
147, Article 103778. https://doi.org/10.1016/j.compedu.2019.103778 

[60] Salas, E., Reyes, D. L., & McDaniel, S. H. (2020). The science of training and development in organizations: What 
matters in practice. PsychologicalScience in the PublicInterest, 21(2), 74–101. 
https://doi.org/10.1177/1529100620932037 

[61] Sánchez-Martín, J., Cañada-Cañada, F., &Dávila-Acedo, M. A. (2020). Just a game? Educational escape rooms in 
STEM. Educational Sciences, 10(3), 1–15. https://doi.org/10.3390/educsci10030075 

[62] Schraw, G., & Dennison, R. S. (1994). Assessing metacognitive awareness. Contemporary Educational Psychology, 
19(4), 460–475. https://doi.org/10.1006/ceps.1994.1033 

https://doi.org/10.1007/s10648-020-09533-1
https://doi.org/10.47577/tssj.v31i1.6637
https://doi.org/10.3390/bs13121008
https://doi.org/10.3991/ijim.v16i20.33377
https://doi.org/10.1787/df80bc12-en
https://doi.org/10.1007/s10648-019-09498-5
https://doi.org/10.1007/s10648-019-09498-5
https://doi.org/10.1145/3173574.3173700
https://doi.org/10.1037/edu0000241
https://doi.org/10.3390/educsci9030181
https://doi.org/10.3390/educsci14060665
https://doi.org/10.3390/brainsci15010047
https://doi.org/10.1080/00461520.2015.1122533
https://doi.org/10.3991/ijim.v14i06.13253
https://doi.org/10.1016/j.chb.2016.05.023
https://doi.org/10.1016/j.compedu.2019.103778
https://doi.org/10.1177/1529100620932037
https://doi.org/10.3390/educsci10030075
https://doi.org/10.1006/ceps.1994.1033


Open Access Research Journal of Science and Technology, 2026, 16(02), 170-181 

180 

[63] Simos, C. (2025a). All together at recess: When technology builds human bridges of inclusion. World Journal of 
Biology Pharmacy and Health Sciences, 24(2), 489–500. https://doi.org/10.30574/wjbphs.2025.24.2.1026 

[64] Simos, C. (2025b). Evaluation of the neuropsychological tests CPT, Stroop and WCST in detecting ADHD: Potential 
for integrating ICT in diagnostic practice. Global Journal of Engineering and Technology Advances, 24(2), 131–
140. https://doi.org/10.30574/gjeta.2025.24.2.0241 

[65] Simos, C. (2025c). From theory to collaborative practice: Information and communication technologies as 
catalysts of unity, empathy and inclusion in schools. GSC Advanced Research and Reviews, 25(2), 135–154. 
https://doi.org/10.30574/gscarr.2025.25.2.0343 

[66] Simos, C. (2025d). Managing intense behavioral outbursts in schools: Innovative digital interventions for student 
self-regulation and teacher support. Global Journal of Engineering and Technology Advances, 25(3), 1–18. 
https://doi.org/10.30574/gjeta.2025.25.3.0339 

[67] Simos, C. (2026). Case study of a 14-year-old student with a complex cognitive, emotional, and social profile: 
Psycho-educational data and educational intervention. World Journal of Biology Pharmacy and Health Sciences, 
25(1), 297–327. https://doi.org/10.30574/wjbphs.2026.25.1.0064 

[68] Simos, C., & Karabatzaki, Z. (2025). Modern tools for ADHD detection and diagnosis: Psychometric analysis and 
improvement perspectives. Global Journal of Engineering and Technology Advances, 24(2), 153–160. 
https://doi.org/10.30574/gjeta.2025.24.2.0243 

[69] Simos, C., & Katsiampoura, I. (2025). The use of digital tools to enhance inclusion in the classroom. World Journal 
of Advanced Engineering Technology and Sciences, 17(1), 465–477. 
https://doi.org/10.30574/wjaets.2025.17.1.1446 

[70] Simos, C., & Katsinis, K. (2026). School coexistence without violence: Relational-ecological prevention, emotional 
self-regulation and digitally mediated pedagogical innovation. Open Access Research Journal of Science and 
Technology, 16(1), 93–106. https://doi.org/10.53022/oarjst.2026.16.1.0018 

[71] Simos, C., & Xyloparkioti, E. (2025). Punishment or skills? Technology that transforms the management of student 
behavior in special education. Global Journal of Engineering and Technology Advances, 25(3), 31–50. 
https://doi.org/10.30574/gjeta.2025.25.3.0338 

[72] Simos, C., Larios, N., &Katsiampoura, G. (2026). Artificial intelligence in addressing school-related anxiety in 
adolescence: Digital approaches and inclusive perspectives in secondary education. World Journal of Advanced 
Research and Reviews, 29(1), 1485–1508. https://doi.org/10.30574/wjarr.2026.29.1.0222 

[73] Simos, C., Larios, N., & Papoutsi, C. (2026). Artificial intelligence and adolescent emotional well-being in inclusive 
secondary education. World Journal of Advanced Research and Reviews, 29(1), 1509–1527. 
https://doi.org/10.30574/wjarr.2026.29.1.0223 

[74] Simos, C., Skordoulis, C., &Drigas, A. (2025). The application of virtual reality in teaching students with dyslexia: 
New approaches. World Journal of Advanced Research and Reviews, 28(1), 1567–1578. 
https://doi.org/10.30574/wjarr.2025.28.1.3582 

[75] Simos, C., Tzianakopoulou, T., Papachristou, A., Nestoratou, S., Galiotou, A., &Xyloparkioti, E. (2026). AI literacy 
and critical digital literacy in school practice: Collaborative digital writing as a cognitive and instructional model 
for 21st century learning. Global Journal of Engineering and Technology Advances, 26(3), 63–80. 
https://doi.org/10.30574/gjeta.2026.26.3.0051 

[76] Slater, M., & Sanchez-Vives, M. V. (2016). Improving our lives with immersive virtual reality. Frontiers in Robotics 
and AI, 3, Article 74. https://doi.org/10.3389/frobt.2016.00074 

[77] Sweller, J., Ayres, P., &Kalyuga, S. (2019). Cognitive load theory. Springer. https://doi.org/10.1007/978-1-4419-
8126-4 

[78] Veldkamp, A., van de Grint, L., Knippels, M. C. P. J., & van Joolingen, W. R. (2020). Escape room education: A 
systematic review of escape rooms in education. British Journal of Educational Technology, 51(6), 2115–2131. 
https://doi.org/10.1111/bjet.13048 

[79] Vlachopoulos, D., & Makri, A. (2017). The effect of games and simulations on higher education: A systematic 
literature review. International Journal of Educational Technology in Higher Education, 14(22). 
https://doi.org/10.1186/s41239-017-0062-1 

https://doi.org/10.30574/wjbphs.2025.24.2.1026
https://doi.org/10.30574/gjeta.2025.24.2.0241
https://doi.org/10.30574/gscarr.2025.25.2.0343
https://doi.org/10.30574/gjeta.2025.25.3.0339
https://doi.org/10.30574/wjbphs.2026.25.1.0064
https://doi.org/10.30574/gjeta.2025.24.2.0243
https://doi.org/10.30574/wjaets.2025.17.1.1446
https://doi.org/10.53022/oarjst.2026.16.1.0018
https://doi.org/10.30574/gjeta.2025.25.3.0338
https://doi.org/10.30574/wjarr.2026.29.1.0222
https://doi.org/10.30574/wjarr.2026.29.1.0223
https://doi.org/10.30574/wjarr.2025.28.1.3582
https://doi.org/10.30574/gjeta.2026.26.3.0051
https://doi.org/10.3389/frobt.2016.00074
https://doi.org/10.1007/978-1-4419-8126-4
https://doi.org/10.1007/978-1-4419-8126-4
https://doi.org/10.1111/bjet.13048
https://doi.org/10.1186/s41239-017-0062-1


Open Access Research Journal of Science and Technology, 2026, 16(02), 170-181 

181 

[80] Vygotsky, L. S. (2016). Mind in society: The development of higher psychological processes (M. Cole, V. John-
Steiner, S. Scribner, & E. Souberman, Eds.). HarvardUniversityPress. 

[81] Wang, F., & Hannafin, M. J. (2015). Design-based research and technology-enhanced learning environments. 
Educational Technology Research and Development, 53(4), 5–23. https://doi.org/10.1007/BF02504682 

[82] Whitton, N. (2018). Playful learning: Tools, techniques, and tactics. Routledge. 

[83] Wouters, P., van Nimwegen, C., van Oostendorp, H., & van der Spek, E. (2015). A meta-analysis of serious games 
for learning. Journal of Educational Psychology, 105(2), 249–265. https://doi.org/10.1037/a0031311 

https://doi.org/10.1007/BF02504682
https://doi.org/10.1037/a0031311

