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Abstract: Integrating disaster preparedness education into higher education curricula faces persistent challenges in terms of 
engagement, relevance, and practical skill development. Recent advancements in digital tools offer promising opportunities 
to address these gaps through more interactive and experiential learning approaches, fostering disaster preparedness 
competencies among students, including enhanced risk awareness and improved emergency decision-making. However, 
embedding such tools into academic curricula requires careful alignment with pedagogical goals, institutional systems, and 
stakeholder expectations. This paper examines pathways for integrating modern digital preparedness tools into university 
education through a single case study. Data was collected based on semi-structured questionnaires from educators, 
students, and first responders at a Norwegian University.  Experiences from an EU-funded project that developed an 
ecosystem (B-Prepared) for preparedness, including four digital products: virtual reality (VR-prepared), mobile technologies 
(IM-prepared), a learning management system (RU-prepared), and a knowledge management system (Disastropedia), were 
also considered. The results indicate positive attitudes toward embedding preparedness modules into existing courses. 
However, to be useful, the Learning Management System (LMS) should include a user flow on emergency preparedness and 
provide concrete examples on technology integration in a curriculum. The paper further discusses key challenges related to 
knowledge transfer, pedagogical alignment, and institutional infrastructure.  
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1. Introduction 
Disasters and emergencies continue to pose significant risks to communities worldwide, making it increasingly 
important to foster disaster preparedness among all sectors of society, including university students (Paton, 
2003, Ronan et al., 2015, Becker et al., 2012). Higher education institutions provide an ideal setting for 
promoting such preparedness, as students often become future community leaders and decision-makers. 
However, disaster education is not yet a standardized part of university curricula in many countries, and its 
integration faces both pedagogical and organizational challenges (Shiwaku and Fernandez, 2011, Shaw et al., 
2004, Patel et al., 2023). 

Traditional disaster education often relies on lecture-based instructions in a classroom situation, which may not 
sufficiently engage students or promote practical readiness skills (Johnson et al., 2014, Patel et al., 2023). The 
practical training is typically conducted through training evacuations following a fire alarm at the organization. 
While several new planning solutions are available, providing regular training at organizations remains 
challenging (Jalilov, 2025). This is especially true at universities, where there are many students and a variety of 
different groups. According to our present knowledge, there are no special courses available for evacuation 
training. There are no responsibilities or structures for this. For this, it would be necessary to align the disaster 
preparedness course or module with existing curriculum outcomes in the diverse academic disciplines. The 
motivation behind this paper is to investigate the opinions of the main stakeholders, namely teachers, students, 
and firefighters, on integrating a digital preparedness module into existing courses. 

In general, educators often express uncertainty about how to integrate such new content effectively into an 
already running curriculum (Shaw et al., 2004, Shiwaku and Fernandez, 2011). For this, both educators and 
learners prefer a variety of digital tools (Frøland et al., 2020). Emerging technologies, such as Virtual Reality (VR), 
Augmented Reality (AR), gamification, and serious games, offer promising avenues to enhance engagement and 
experiential learning in this domain (Allcoat and von Mühlenen, 2018, Boyle et al., 2016, Heldal, 2016). Prior 
studies have demonstrated that immersive simulations can foster a more profound understanding of hazards 
and emergency procedures (Allcoat and von Mühlenen, 2018, Wijkmark et al., 2022, Hsu et al., 2013). 
Gamification techniques can also motivate learners to engage actively with preparedness content (González et 
al., 2018, Boyle et al., 2016). This paper examined how new technologies can enhance emergency preparedness. 
The reason for focusing on new technologies is to engage students in their use. An additional motivation is from 
the ongoing European B-Prepared project context (European_Comission, 2023), which explores civilians’ 

1207 
The Proceedings of the 26th European Conference on Knowledge Management

mailto:piemur@oslomet.no


Rashika Tasnim Keya et al. 

preparedness by using different technologies. This paper examines how new technologies used in a educational 
module can contribute to increased preparedness by exploring the possibilities for integrating such modules into 
higher education curricula at a Norwegian university. 

The overall aim is to contribute to a better understanding of possibilities for embedding preparedness modules 
into existing university courses through investigating attitudes from the involved stakeholders, i.e., educators 
who need to integrate such modules in their courses, students who need to learn more about emergency 
preparedness, and firefighters who need to ensure that evacuation procedures and safety instructions are 
appropriate. The data used in this paper comes from semi-structured questionnaires conducted with key 
institutional stakeholders, including educators, students, and first responders, and also considering lessons from 
the B-prepared project (European Commission, 2023). 
2. Technological Innovations for Disaster Preparedness Education 
2.1 Implementing New Technologies for Disaster Preparedness 

Disaster incidents are inherently complex and unpredictable, and traditional training methods for preparedness 
can be costly and difficult to scale. With the rapid advancement of consumer-grade virtual reality (VR) hardware 
and mobile technologies, immersive training solutions have become more affordable and accessible at 
universities (Radianti et al., 2020).  

 

Figure 1: All the Products from B-prepared: a VR game, mobile technology (MT), a knowledge sharing plat-
form 'Disastropedia', and a learning management system (LMS) 

Leveraging these technologies to train university students on disaster and emergency preparedness can play a 
crucial role in mitigating future disaster risks (Zhang et al., 2023, Keya Tasnim et al., 2024). The ongoing European 
project B-Prepared (European_Comission, 2023) is developing a suite of digital tools aimed at enhancing disaster 
preparedness education through innovative technologies (see Figure 1). The project’s ecosystem consists of 
several complementary components:  

• a mobile-based application, IM-prepared, offering geolocation-guided walks (GPS-based), presenting 
historical disaster scenarios and puzzle-based learning games. The application is being further 
extended by incorporating augmented reality (AR) games. 

• VR-prepared is a VR-based serious game platform featuring two separate scenarios: wildfire 
preparedness and flood preparedness (King Tide). Both scenarios support multiplayer functionality, 
allowing multiple participants to interact simultaneously within the virtual environment and practice 
coordinated decision-making and evacuation. 

• a dynamic knowledge-sharing platform, Disastropedia (Ekon, 2024), designed to allow users to 
contribute, access, and share information on disasters and preparedness strategies. All newly created 
content is reviewed and approved by a dedicated curation board to ensure accuracy and reliability. 

• an integrated Learning Management System (LMS), RU-Prepared, based on Moodle, a widely used 
open-source LMS platform in higher education, that serves as the central integration point for all 
project components. 
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Within the B-Prepared ecosystem, Single Sign-On (SSO) functionality is being planned to implement, allowing 
students with an account in RU-prepared to access IM-prepared, VR-prepared, and Disastropedia. Progress 
tracking is also supported within RU-prepared. Full integration with university Learning Management System 
(LMS) platforms, such as Canvas, is under discussion. 

  
                             (a)                                                                                            (b) 

Figure 2: Figure (a) shows a VR-prepared (King Tide) multiplayer flood preparedness scenario, and (b) shows 
an IM-prepared AR-based CPR training game 

Two example games developed within the B-Prepared project are illustrated in Figure 2. Figure 2(a) shows a VR-
prepared scenario that supports multiplayer functionality, allowing participants to collaboratively practice 
wildfire and flood preparedness in immersive virtual environments. Figure 2(b) presents an AR-based game in 
which users must correctly identify and position their hands to perform CPR compressions on an unconscious 
person. The activity is time-constrained, and users must complete the task accurately to succeed in the game. 

By combining immersive technologies with gamification strategies (Keya Tasnim et al., 2024), the B-Prepared 
project aims to create engaging and effective learning experiences that foster greater resilience and 
preparedness among students. 

2.2 Gamification in Learning 

Gamification refers to the use of game design elements in non-game contexts and has gained substantial 
attention in education for its potential to increase learner engagement and motivation (Hamari et al., 2014, 
Deterding et al., 2011). In disaster preparedness education, where fostering practical skills and risk awareness is 
critical, gamification can support experiential learning by simulating realistic scenarios and encouraging active 
participation. 

Serious games and immersive technologies such as video (Liu et al., 2023), or VR and AR allow learners to practice 
responses to hazardous situations in a safe environment (Boyle et al., 2016, Shaw et al., 2004). Prior studies 
indicate that interactive simulations can improve hazard recognition, decision-making, and procedural 
knowledge (Shaw et al., 2004, Radianti et al., 2020). Moreover, gamification elements, such as points, feedback, 
progress tracking, and scenario-based challenges, help sustain learner motivation and promote deeper cognitive 
engagement (Hamari et al., 2014, Deterding et al., 2011, Subhash and Cudney, 2018). For example, the Gamified 
Learning Theory (GLT) emphasizes that game attributes (e.g., challenge, rules, interaction) influence learning-
related behaviors and attitudes (Landers, 2014). Effective gamification design can foster greater academic 
participation, enhance intrinsic motivation, and improve retention of preparedness knowledge (Hamari et al., 
2014, Landers, 2014). 

In the context of the B-Prepared project, gamification is a core pedagogical strategy embedded across the VR-
prepared and IM-prepared applications. It utilizes scenario-based challenges, AR interactions, and multiplayer 
VR experiences to create engaging learning environments that encourage repeated practice and reflection. 
Integrating such tools into higher education curricula may help address existing gaps in disaster education and 
better prepare students for real-world emergencies. 

3. Methodology 
This paper is based on a single-case study, utilizing semi-structured questionnaires, and aims to explore 
integration pathways for digital disaster preparedness tools and methods in higher education contexts. The 
paper focuses on the possibility of developing an educational module that includes these components, which 
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can be integrated into a university curriculum. The technology utilized is inspired by the VR technology for the 
B-Prepared project.  

The stakeholders’ feedback was gathered through a small-scale questionnaire distributed to educators, 
students, and first responders. Three versions of the questionnaire were developed, each including a common 
core section (20 items for students and teachers, and 18 items for firefighters) focusing on general attitudes 
toward using VR for evacuation training. In addition to the core items, each stakeholder group answered specific 
questions related to their own role: educators were asked about their interest in integrating VR modules into 
curricula, students about their interest in VR-based training in courses, and firefighters about the relevance and 
validity of VR-based evacuation training. In total, responses were collected from 3 educators, 7 students, and 2 
firefighters. The questionnaire included both closed-ended and open-ended questions. 

The overall aim of the questionnaires was to capture perceptions of the potential benefits, challenges, and 
requirements for integrating digital disaster preparedness tools in academic settings as an educational module 
that can be adopted to different courses.  

4. Results 
The purpose of the survey was to gather initial feedback from stakeholders on the integration of VR-based fire 
evacuation training into university curricula. The survey explored three core areas: (1) current knowledge of 
evacuation procedures, (2) interest in using VR for fire drill training, and (3) preferences for training delivery 
formats. The following sections present responses from students, educators, and firefighters. 

4.1 Student Responses 

Students were asked to reflect on their current knowledge of emergency procedures and their interest in VR - 
based training. When asked about their knowledge of evacuation procedures, most students reported being 
familiar with evacuation signs; however, many were not fully aware of the location of the designated assembly 
points. 

  

Figure 3: Student preferences for drill locations 

When asked how they would respond upon discovering a fire, student responses demonstrated a range of 
preparedness. One student with a military background responded:  

“Yell 'Fire!' so that people nearby know it's happening. Pull the fire alarm, then quickly check the nearby 
rooms. If it’s not too intense, I might check the burning room too.”  

Another student shared:  

“Get out, shout in the halls, find the fire alarm. If it's small, I might get an extinguisher first.”  

Regarding interest in VR-based fire drill training, six of the seven students expressed enthusiasm. Preferences 
for drill location varied: 43% preferred doing it at home, while others opted for a break at school or a course 
module (see Figure 3).  The fact that most students favored completing drills at home or as part of a course 
module directly supports the feasibility of implementing flexible VR-based training scenarios, both for remote 
home-based practice and for integration as an academic module within university courses. 
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4.2 Teacher Responses 

Educators were asked about their existing knowledge of evacuation, their interest in integrating VR-based 
training, and their ability to manage such training independently. All three educators reported that they actively 
look for evacuation signs when entering new buildings and indicated confidence in their basic evacuation 
knowledge and responsibilities in case of fire alarms. 

All educators expressed support for incorporating VR-based fire drills into classroom activities, particularly 
during breaks, as a flexible alternative to traditional drills. However, when asked about their confidence in 
managing the VR-based training independently, all three educators reported a need for some form of support: 

• One educator indicated that he/she would need personal VR training beforehand to feel confident in 
instructing students. 

• Another educator mentioned that access to necessary VR equipment would be a prerequisite for 
implementation. 

• The third educator highlighted the need for both equipment availability and ongoing technical 
support. 

These findings indicate that while educators are open to adopting VR-based preparedness training, they 
emphasize the importance of providing adequate training, resources, and technical support to ensure successful 
integration into classroom teaching. 

4.3 Firefighter Responses 

Two experienced firefighters (with 7 and 30 years of experience, respectively) participated in the survey. They 
were asked about their perspectives on fire evacuation procedures and the potential role of VR-based training 
in supporting preparedness education. 

Both firefighters emphasized that regular fire drills are essential for maintaining readiness among students and 
staff. They suggested that drills should ideally be conducted at least once every two years. Regarding evacuation 
behavior, they expected that, in the event of an alarm, students and teachers should safely gather at the 
assembly point and report any missing persons to responders if possible. 

When asked about the potential value of VR-based training, both firefighters agreed that VR simulations could 
serve as a useful supplement to preparedness education. However, when discussing the possibility of officially 
validating VR-based drills, one firefighter commented: 

“Yes—to see what is developed and evaluate it from my experience. But not to validate as to assure the 
quality of a VR application.” 

This highlights that while emergency professionals are open to supporting VR-based training efforts, they prefer 
to contribute as consultants rather than serve as formal validators for the technological or pedagogical accuracy 
of the VR content. 

5. Integration Pathway for Digital Preparedness in Higher Education 
5.1 Proposed Integration Approach 

Based on the findings of this study, it is evident that stakeholders, students, teachers, and fire safety 
professionals support the integration of virtual reality into school-based disaster preparedness training, as noted 
in prior studies (Hsu et al., 2013, Scorgie et al., 2024). However, enthusiasm alone does not guarantee 
institutional adoption. Practical implementation models are needed to support meaningful policy changes, 
focusing on knowledge, skills, and abilities (Abich et al., 2021), however, these aspects vary depending on the 
questioned stakeholders. The products in the B-Prepared ecosystem are designed to work together, offering 
multiple entry points for both educators and students.  

Building on the B-Prepared ecosystem described above, one of the key objectives is to establish effective 
pathways for integrating these digital preparedness tools within higher education curricula. Rather than 
positioning the tools as stand-alone training products, the B-prepared project envisions their use as embedded 
components within existing university courses. 

A practical pathway involves linking the RU-Prepared LMS with institutional platforms such as Canvas (a widely 
adopted LMS in higher education), allowing preparedness modules to be incorporated into standard course 
structures. This approach aligns with broader trends in the digitalization of higher education (Radianti et al., 
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2020), the integration of serious games in the curriculum, and the use of learning analytics to support 
competency-based education (Ifenthaler and Yau, 2020) and disaster risk awareness (c.f. Calvet et al., 2019). 

However, integrating such tools into academic curricula presents several challenges, including aligning them 
with existing pedagogical frameworks, ensuring institutional support, addressing technical integration with the 
university's own LMS, and fostering teacher readiness. Prior research highlights that educators often face 
barriers such as a lack of technical skills, institutional resistance, and uncertainties about pedagogical value when 
adopting immersive technologies (Calvet et al., 2019, Makransky et al., 2020). Effective implementation requires 
collaboration between content experts, pedagogical designers, and institutional stakeholders, but also 
considering the types of emergency (Liu et al., 2023).                 

The current proposal of this paper is to offer an optional learning module, a short module within existing 
university courses, rather than as a stand-alone subject. While the learning goals of a course are necessary, the 
components and ways of using parts of an ecosystem can be aligned with the original learning goals and can be 
demonstrated and illustrated by using the ecosystem, thereby enhancing learning and emergency preparedness. 
Examples include demonstrating concrete tool development issues from the B-Prepared products in 
programming courses, which can be followed by training using the constructed product. Using the concept of 
creating a knowledge management system through Disastropedia in management or innovation courses can 
also be followed by training with the B-prepared ecosystem. Since the B-prepared ecosystem encompasses 
various emergency preparedness issues, such a module can be incorporated into a large number of courses. In 
this way, digital preparedness can reach a broader student audience, including those in non-technical programs. 

Since one of the main issues hindering eventual integration was considering the User Flow, from a student 
perspective, this is outlined as follows (see Figure 4): 

• Students register for their regular university courses through the institutional LMS, e.g., Canvas. 
• Within the Canvas course, they are offered a learning module on digital preparedness. (For this step, 

teachers’ preparedness is necessary, not illustrated in Figure 4.) 
• Ideally, via integration between Canvas and the RU-Prepared LMS, students would gain seamless 

access to the products, emergency challenges, and rewards in the ecosystem without requiring 
separate login credentials. (For this, the teachers need to choose suitable emergency management 
challenges and associated products for achieving their goals.)  

• Once inside the RU-Prepared LMS, students access the connected B-Prepared tools via SSO, ensuring 
a unified learning experience. 

• Student progress is tracked within the RU-Prepared LMS, and if the integration is fully implemented, 
selected progress data (such as module completion status) could be reported back to the Canvas 
gradebook. 

 

Figure 4: A student User Flow for integrating a B-Prepared module into a course. Full-resolution version 
available at: [Zenodo DOI link] 
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5.2 Technical Integration Option: Learning Tools Interoperability (LTI) 

A central technical consideration for connecting RU-Prepared with institutional platforms, such as Canvas, 
involves Learning Tools Interoperability (LTI). LTI is an open standard developed by 1EdTech Consortium 
(1EdTech, 2025) that allows external learning applications to integrate directly into institutional LMSs.  

In this model, the progress of the students could be synchronized back into the Canvas gradebook, provided the 
RU-Prepared system implements appropriate data mapping and reporting features. Since RU-Prepared already 
tracks task completions, quiz results, and badge achievements across its connected tools (VR-Prepared, IM-
Prepared, Disastropedia), this data could potentially be made available for instructors inside the institutional 
LMS. 

However, the actual implementation of LTI depends on several factors, including institutional policies, data 
privacy regulations, and long-term administrative support. Universities may hesitate to authorize full data 
exchange between external systems and internal student records due to concerns about privacy. If LTI 
integration is not feasible, instructors and students will need to maintain separate RU-Prepared accounts, and 
instructors may need to track students' progress outside of Canvas manually. 

5.3 Challenges and Open Questions for Further use 

Currently, the RU-Prepared LMS is based on Moodle. While Moodle–Canvas LTI integration is technically feasible 
and can offer a stable long-term connection, institutional support is still required for configuration, security 
updates, version compatibility, and long-term maintenance to ensure the integration remains functional as both 
systems evolve. This requires institutional support and long-term maintenance. It remains uncertain whether 
university-level IT services (e.g., HVL’s IT department) will support this integration or whether the responsibility 
will fall to individual course instructors. 

• If full LTI-based LMS integration is not implemented, students would need to create separate accounts 
in RU-Prepared. In this case, mapping student identities between Canvas and Moodle would require 
additional steps and may add administrative complexity for both students and instructors. 

• Similarly, teachers would require teachers/educators accounts in RU-Prepared to monitor student 
progress. Without full integration, dedicated instructor dashboards would be necessary for teachers 
to track their students’ progress. 

• Ideally, if LTI integration is fully implemented, student progress data could be automatically 
synchronized back to Canvas gradebooks using student institutional IDs. In that scenario, no additional 
RU-Prepared accounts would be necessary for either students or teachers, thereby greatly simplifying 
the adoption process. The viability of this solution depends on institutional data privacy regulations, 
identity management policies, and IT service decisions. 

The integration pathway presented here is an initial model that requires further validation and refinement. The 
next step will be to conduct pilot testing with students and teachers to evaluate both the technical 
implementation and the pedagogical fit within different university courses. Insights from such pilots will help 
refine the user flow, identify usability barriers, and inform institutional decisions about long-term adoption. 
Given that digital emergency preparedness is a relatively new topic in higher education, it is essential to ensure 
that the integration minimizes additional workload for instructors and supports them in aligning such 
approaches with curricular objectives. Continuous iterative development and stakeholder involvement will be 
necessary to achieve sustainable implementation. 

6. Discussion 
This study examined the feasibility and institutional considerations for integrating digital preparedness training 
into higher education curricula, incorporating stakeholder feedback and a proposed integration user flow 
diagram. The proposed integration pathway demonstrates how preparedness training via a module could be 
embedded into standard university course structures without requiring extensive redesign of existing curricula. 
By allowing such emergency preparedness modules to operate as optional components across diverse courses, 
even in non-technical fields, the approach may promote wider student access to resilience education. 

In designing effective preparedness training, pedagogical factors remain central. Immersive technologies, such 
as VR and AR, offer valuable opportunities for experiential learning; however, their effectiveness depends 
heavily on scenario design and instructional alignment (Radianti et al., 2020; Makransky et al., 2020) and 
emergency procedures (Liu et al., 2023). Scenario-based learning environments must strike a balance between 
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realism and cognitive load; overly complex scenarios or excessive novelty may distract learners rather than 
support knowledge acquisition. Also, for successful curricular integration, the user experience must remain 
seamless and intuitive for both students and instructors. Fragmented or overly complex system flows can 
discourage faculty from adopting these modules in their courses (Ifenthaler and Yau, 2020). Long-term 
institutional commitment, including resource allocation for maintenance and staff development, is necessary to 
ensure the sustainability of immersive preparedness education (Ebinger et al., 2022). 

Beyond the technical integration challenges described in the pathway, practical readiness for immersive 
technologies such as VR requires additional institutional considerations. Unlike the mobile-based or AR modules, 
the VR-prepared component demands access to VR headsets and dedicated physical space for safe interaction. 
Universities must ensure that both hardware resources and student support are available for effective 
implementation. While teachers may not need to directly operate VR tools themselves, especially if progress 
data is automatically reported, they still require a basic understanding of the technology to guide students and 
respond to potential technical or safety issues during training sessions. 

Moreover, while the current approach focuses on higher education, similar integration strategies may also be 
adaptable to vocational schools or lifelong learning programs, broadening access to digital preparedness training 
across the broader population. 

In future iterations, further collaboration between the project team, institutional stakeholders, and teaching 
staff is needed to refine the integration pathway. Pilot testing with selected courses and continuous feedback 
loops will help address practical barriers and enhance the value of digital preparedness training within university 
curricula. Future research should examine how students apply knowledge gained from immersive preparedness 
training and how institutional processes for integration evolve over time. 

7. Conclusions 
This paper explored integration pathways and challenges for embedding digital preparedness education into 
university curricula, focusing on serious games and immersive technologies developed within the B-Prepared 
project ecosystem. While national and institutional agendas increasingly emphasize digital resilience, effectively 
integrating it into existing academic structures remains complex, requiring both pedagogical and technical 
considerations. 

The feedback collected from key educational stakeholders, namely educators, students, and fire safety 
professionals, indicates broad openness to incorporating such modules if challenges related to curriculum 
alignment, ease of use, and assessment processes are addressed. These actors represent core institutional 
stakeholders who would directly engage with or facilitate the use of such preparedness modules within their 
educational contexts. 

We presented a concrete integration flow model for embedding B-Prepared tools into existing LMS 
environments such as Canvas, leveraging single sign-on (SSO) mechanisms to streamline access to multiple 
learning resources (VR, AR, and knowledge-based tools) for emergency preparedness. Ongoing collaboration 
with institutional IT services and academic staff is essential to ensure the smooth implementation and long-term 
sustainability of the project. 

Future work should include pilot studies to test both the technical feasibility and pedagogical impact of digital 
preparedness across diverse courses and disciplines. Additional research is also needed to refine engagement 
strategies, particularly for less motivated student groups, and to develop robust assessment frameworks for 
measuring digital preparedness competencies. Broad institutional adoption will ultimately depend not only on 
technical solutions but also on building organizational capacity and fostering interdisciplinary approaches to 
digital resilience education. 

Acknowledgements 
This project has received funding from the European Union's Horizon Europe research and innovation 
programme under the Grant Agreement No. 101121134. Special thanks from the B-Prepared project to Cecilia 
Hammar Wijkmark, Zoltán Székely, Orsolya Székely Keresztesi, Attila Lengyel, Gira Szakmár, Espen Kon, Zsolt 
Márkus, Tibor Szkaliczki.   

References 
1EDTECH 2025. Learning Technologies Interoperability (LTI) Standards. 

1214 
The Proceedings of the 26th European Conference on Knowledge Management



Rashika Tasnim Keya et al. 

 

ABICH, J., PARKER, J., MURPHY, J. S. & EUDY, M. 2021. A review of the evidence for training effectiveness with virtual 
reality technology. Virtual Reality, 1-15. 

ALLCOAT, D. & VON MÜHLENEN, A. 2018. Learning in virtual reality: Effects on performance, emotion and engagement. 
Research in Learning Technology, 26 (0). 

BECKER, J. S., PATON, D., JOHNSTON, D. M. & RONAN, K. R. 2012. A model of household preparedness for earthquakes: 
how individuals make meaning of earthquake information and how this influences preparedness. Natural hazards, 
64, 107-137. 

BOYLE, E. A., HAINEY, T., CONNOLLY, T. M., GRAY, G., EARP, J., OTT, M., LIM, T., NINAUS, M., RIBEIRO, C. & PEREIRA, J. 
2016. An update to the systematic literature review of empirical evidence of the impacts and outcomes of computer 
games and serious games. Computers & Education, 94, 178-192. 

CALVET, L., BOURDIN, P. & PRADOS, F. Immersive technologies in higher education: Applications, challenges, and good 
practices.  Proceedings of the 2019 3rd International Conference on Education and E-Learning, 2019. 95-99. 

DETERDING, S., DIXON, D., KHALED, R. & NACKE, L. From game design elements to gamefulness: defining" gamification".  
Proceedings of the 15th international academic MindTrek conference: Envisioning future media environments, 2011. 
9-15. 

EBINGER, F., BUTTKE, L. & KREIMEIER, J. 2022. Augmented and virtual reality technologies in education for sustainable 
development: An expert-based technology assessment. TATuP-Zeitschrift für Technikfolgenabschätzung in Theorie 
und Praxis/Journal for Technology Assessment in Theory and Practice, 31, 28-34. 

EKON. 2024. Disastropedia [Online]. Available: https://disastropedia.com/ [Accessed]. 
EUROPEAN_COMISSION. 2023. Bprepared: Building PREPAREDness with Collaborative Knowledge Platform, Gamification 

and Serious Game in Virtual Reality [Online]. Available: https://cordis.europa.eu/project/id/101121134 [Accessed 
2024]. 

GONZÁLEZ, C. S. G., DEL RÍO, N. G. & ADELANTADO, V. N. 2018. Exploring the benefits of using gamification and 
videogames for physical exercise: a review of state of art. IJIMAI, 5, 46-52. 

HAMARI, J., KOIVISTO, J. & SARSA, H. Does gamification work?--a literature review of empirical studies on gamification.  
2014 47th Hawaii international conference on system sciences, 2014. Ieee, 3025-3034. 

HELDAL, I. Simulation and Serious Games in Emergency Management: Experiences from two case studies.  2016 22nd 
International Conference on Virtual System & Multimedia (VSMM), 2016. IEEE, 1-9. 

HSU, E. B., LI, Y., BAYRAM, J. D., LEVINSON, D., YANG, S. & MONAHAN, C. 2013. State of virtual reality based disaster 
preparedness and response training. PLoS currents, 5, ecurrents. dis. 1ea2b2e71237d5337fa53982a38b2aff. 

IFENTHALER, D. & YAU, J. Y.-K. 2020. Utilising learning analytics to support study success in higher education: a systematic 
review. Educational Technology Research and Development, 68, 1961-1990. 

JALILOV, A. 2025. IMPROVEMENT OF EVACUATION METHODS OF ENTERPRISE EMPLOYEES IN THE EMERGENCY AND EVENT 
OF AN EMERGENCY. Journal of Applied Science and Social Science, 1, 520-522. 

JOHNSON, V. A., RONAN, K. R., JOHNSTON, D. M. & PEACE, R. 2014. Evaluations of disaster education programs for 
children: A methodological review. International journal of disaster risk reduction, 9, 107-123. 

KEYA TASNIM, R., HELDAL, I., FROLAND HETTERVIK, T., SZÉKELY-KERESZTESI, O., SZÉKELY, Z. & KON, E. Emergency 
Preparedness Training Using Virtual Reality Games: Allowing Knowledge Transfer in the Digital Age.  European 
Conference on Knowledge Management, 2024. Academic Conferences International Limited, 369-378. 

LANDERS, R. N. 2014. Developing a theory of gamified learning: Linking serious games and gamification of learning. 
Simulation & gaming, 45, 752-768. 

LIU, R., ZHU, R., BECERIK‐GERBER, B., LUCAS, G. M. & SOUTHERS, E. G. 2023. Be prepared: How training and emergency 
type affect evacuation behaviour. Journal of Computer Assisted Learning, 39, 1493-1509. 

MAKRANSKY, G., ANDREASEN, N. K., BACEVICIUTE, S. & MAYER, R. E. 2020. Immersive virtual reality increases liking but not 
learning with a science simulation and generative learning strategies promote learning in immersive virtual reality. 
Journal of Educational Psychology. 

PATEL, R. K., PAMIDIMUKKALA, A., KERMANSHACHI, S. & ETMINANI-GHASRODASHTI, R. 2023. Disaster preparedness and 
awareness among university students: a structural equation analysis. International journal of environmental research 
and public health, 20, 4447. 

PATON, D. 2003. Disaster preparedness: a social‐cognitive perspective. Disaster Prevention and Management: An 
International Journal, 12, 210-216. 

RADIANTI, J., MAJCHRZAK, T. A., FROMM, J. & WOHLGENANNT, I. 2020. A systematic review of immersive virtual reality 
applications for higher education: Design elements, lessons learned, and research agenda. Computers & Education, 
147, 103778. 

RONAN, K. R., ALISIC, E., TOWERS, B., JOHNSON, V. A. & JOHNSTON, D. M. 2015. Disaster preparedness for children and 
families: a critical review. Current psychiatry reports, 17, 1-9. 

SCORGIE, D., FENG, Z., PAES, D., PARISI, F., YIU, T. & LOVREGLIO, R. 2024. Virtual reality for safety training: A systematic 
literature review and meta-analysis. Safety science, 171, 106372. 

SHAW, R., SHIWAKU HIROHIDE KOBAYASHI, K. & KOBAYASHI, M. 2004. Linking experience, education, perception and 
earthquake preparedness. Disaster Prevention and Management: An International Journal, 13, 39-49. 

SHIWAKU, K. & FERNANDEZ, G. 2011. Chapter 6 Innovative Approaches in Disaster Education. Disaster education. Emerald 
Group Publishing Limited. 

1215 
The Proceedings of the 26th European Conference on Knowledge Management

https://disastropedia.com/
https://cordis.europa.eu/project/id/101121134


Rashika Tasnim Keya et al. 

SUBHASH, S. & CUDNEY, E. A. 2018. Gamified learning in higher education: A systematic review of the literature. 
Computers in human behavior, 87, 192-206. 

WIJKMARK, C. H., DE FRANÇA BAIL, R., METALLINOU, M.-M., HELDAL, I., MICHALOSKI, A. O. & AGUIAR, E. J. S. 2022. 
Introducing Virtual Reality for Firefighter Skills Training: Opinions from Sweden and Brazil. Journal of Applied 
Technical and Educational Sciences, 12, 317-317. 

1216 
The Proceedings of the 26th European Conference on Knowledge Management


	ZX - Keya Heldal 250 revised version
	1. Introduction
	2. Technological Innovations for Disaster Preparedness Education
	2.1 Implementing New Technologies for Disaster Preparedness

	 a mobile-based application, IM-prepared, offering geolocation-guided walks (GPS-based), presenting historical disaster scenarios and puzzle-based learning games. The application is being further extended by incorporating augmented reality (AR) games.
	 VR-prepared is a VR-based serious game platform featuring two separate scenarios: wildfire preparedness and flood preparedness (King Tide). Both scenarios support multiplayer functionality, allowing multiple participants to interact simultaneously w...
	 a dynamic knowledge-sharing platform, Disastropedia (Ekon, 2024), designed to allow users to contribute, access, and share information on disasters and preparedness strategies. All newly created content is reviewed and approved by a dedicated curati...
	 an integrated Learning Management System (LMS), RU-Prepared, based on Moodle, a widely used open-source LMS platform in higher education, that serves as the central integration point for all project components.
	2.2 Gamification in Learning

	3. Methodology
	4. Results
	4.1 Student Responses
	4.2 Teacher Responses

	 One educator indicated that he/she would need personal VR training beforehand to feel confident in instructing students.
	 Another educator mentioned that access to necessary VR equipment would be a prerequisite for implementation.
	 The third educator highlighted the need for both equipment availability and ongoing technical support.
	4.3 Firefighter Responses

	5. Integration Pathway for Digital Preparedness in Higher Education
	5.1 Proposed Integration Approach

	 Students register for their regular university courses through the institutional LMS, e.g., Canvas.
	 Within the Canvas course, they are offered a learning module on digital preparedness. (For this step, teachers’ preparedness is necessary, not illustrated in Figure 4.)
	 Ideally, via integration between Canvas and the RU-Prepared LMS, students would gain seamless access to the products, emergency challenges, and rewards in the ecosystem without requiring separate login credentials. (For this, the teachers need to ch...
	 Once inside the RU-Prepared LMS, students access the connected B-Prepared tools via SSO, ensuring a unified learning experience.
	 Student progress is tracked within the RU-Prepared LMS, and if the integration is fully implemented, selected progress data (such as module completion status) could be reported back to the Canvas gradebook.
	5.2 Technical Integration Option: Learning Tools Interoperability (LTI)
	5.3 Challenges and Open Questions for Further use

	 If full LTI-based LMS integration is not implemented, students would need to create separate accounts in RU-Prepared. In this case, mapping student identities between Canvas and Moodle would require additional steps and may add administrative comple...
	 Similarly, teachers would require teachers/educators accounts in RU-Prepared to monitor student progress. Without full integration, dedicated instructor dashboards would be necessary for teachers to track their students’ progress.
	 Ideally, if LTI integration is fully implemented, student progress data could be automatically synchronized back to Canvas gradebooks using student institutional IDs. In that scenario, no additional RU-Prepared accounts would be necessary for either...
	6. Discussion
	7. Conclusions
	Acknowledgements
	References




