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Abstract. This study compared the user experience of children's fire safety 

education game courseware with virtual reality (VR) and non VR. There are 

studies on VR experience. Nonetheless, there is an absence comparative studies 

on particular subjects within VR and non VR. This investigation examines how 

the use of VR and non VR in children's fire safety education game courseware 

affects user experience. We have developed a children's fire safety education 

game courseware that can be applied to both VR and non VR (PC) environments. 

Select 30 children aged 10-12 to experience VR and non VR versions. We utilize 

the GameFlow model as a framework to assess and scrutinize VR and non VR 

iterations of children's fire safety education game courseware to determine the 

differences in fun. 
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1 Introduction 

In recent times, as virtual reality technology becomes more widespread, the number of 

virtual reality games has also increased. There are also more and more VR game 

courseware related to education. Therefore, the impact of adding virtual reality to 

educational courseware has become even more important. 

This article aims to explore the differences between the use of virtual reality and non 

virtual reality in children's fire safety education game courseware through comparative 

research. To this end, we have developed a children's fire safety education courseware 

that is adaptable to both VR and non-VR (PC) settings. (See Figure 1) Through the 

assessment and juxtaposition of different facets of user experience, the difference 

between VR and non VR can be determined. The impact of integrating VR is gauged 

by contrasting user experiences in environments with VR against those without VR. 
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Fig. 1. Applied to VR and non VR (PC) children's fire safety education courseware . 

2 Related work 

GameFlow [2] is a model for players to enjoy in video gaming, which comprises 38 

criteria across eight components (focus, player skills, challenge, control, feedback, im-

mersion, clear goals, and socializing). GameFlow is derived from heuristics concerning 

the user experience in gaming and correlates with aspects of the flow concept as defined 

by Csikszentmihalyi [3]. The GameFlow model is extensively employed in the creation 

and assessment of games, as well as experiences akin to gaming within the sphere of 

extended reality (XR), encompassing virtual, augmented, and mixed reality scenarios. 
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GameFlow measurements can be used to compare games. The research methodology 

presented in this paper includes using the GameFlow model as a theoretical framework 

to conduct a qualitative analysis of professional critiques pertaining to a sequence of 

VR games and their non-VR counterparts. A potential metric is the experience of the 

player. While it lacks a singular definition, certain facets like immersion, game flow, 

and presence are consistently referenced across diverse interpretations. [4,5,6]. 

The GameFlow model encompasses eight components that players enjoy in the game 

(Tab. 1), ...and has seen extensive application in the creation and critique of games and 

experiences tailored for a range of objectives, demographics, platforms, and disciplines.  

Table 1: Components of GameFlow essential for a pleasurable gaming experience  

 

Components Description  

Concentration The game ought to necessitate focus, and the player should have the capacity 

to maintain concentration on the game.  

Challenge The game must present an appropriate level of challenge that aligns with the 

player's skill set.  

Player Skills The game should facilitate the advancement and mastery of player skills.  

Control Players ought to experience a sense of agency regarding their in-game ac-

tions.  

Clear Goals The game is expected to furnish the player with explicit objectives at suita-

ble intervals.  

Feedback Players should be accorded feedback at opportune moments. 

Immersion Players should be immersed in profound, yet effortless engagement with the 

game.  

Social Interaction The game should facilitate and spawn opportunities for social interaction.  
 

3 Methods and Results 

We have decided to use the GameFlow model for evaluation, the performance of the 

GameFlow standard in VR and non VR games, and the opportunity to design VR games 

to enhance fun. To carry out this assessment, we have designed an educational game 

software for children's fire safety education, which is available in two distinct versions:  

Non VR: Engage using an Xbox controller on a standard monitor.  

VR: Utilize a HMD along with two HTC Vive controllers for gameplay. 

Select 30 children aged 10-12 to experience VR and non VR versions. Given the ex-

ploratory and initial stage of our evaluators, we limited the assessment to a single re-

view for each game. The evaluator engaged with each game and allocated a score (from 

1 to 5) for each criterion based on the GameFlow model. Moreover, the evaluator fur-

nished detailed written remarks concerning the degree to which each GameFlow crite-

rion was upheld by the game. Calculate the average score for each element. These two 

iterations of the game garnered impressive aggregate GameFlow ratings, with the PC 

variant securing 4.3 out of 5 points (86%), and the VR variant achieving a slightly 

higher score of 4.5 out of 5 points (90%). Each version of the game scored a minimum 

of 4.0 ("above average") across all GameFlow elements (Tab.2). 
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Table 2. Assessment ratings for each component within the GameFlow model for the PC and 

VR iterations of the fire safety educational gaming software for children. 

GAMEFLOW Element  PC  VR  

Concentration  four point three  four point seven  

CHALLENGE  four point three  four point three  

PLAYER SKILLS  four point five  four point seven  

Control four point three  four point two  

CLEAR GOALS  four point three  four point five  

FEEDBACK  four  four  

IMMERSION  four point three  five  

OVERALL SCORE  four point three  four point five  

4 Discussion and Conclusion 

Our objective is to utilize the GameFlow framework to discern how VR technology in 

children's fire safety education gaming software can bolster and amplify the enjoyment 

factor. We presented the preliminary results for GameFlow's comments on "Children's 

Fire Safety Education Game Courseware PC" and "Children's Fire Safety Education 

Game Courseware VR".  

An initial scrutiny of the qualitative analysis of our expert reviews reveals notewor-

thy disparities between VR and non-VR editions, with a particular emphasis on the 

GameFlow components such as immersion, control, focus, and player skills.  

Before testing, we anticipate that the player experience in VR will surpass that 

of non-VR. In addition, we expect virtual reality to be better than non virtual reality. 

The experiment was conducted to determine if there were any player experiences 

that scored better in non VR and VR games compared to that version. This can be 

inferred from Table 2. In the virtual reality and non virtual reality versions of the children's 

fire safety education game courseware, it is reasonable to assume that VR outperforms 

non-VR in 4 out of the 7 aspects. These figures demonstrate that the inclusion of VR 

has unquestionably enhanced the overall player experience. 

VR technology can provide a more realistic immersive experience, making children 

feel as if they are in a real scene. This immersive experience can enhance learning ef-

fectiveness and enable children to have a deeper understanding of fire safety 

knowledge. Through VR, children can personally experience emergency situations 

such as fires, and feel the danger and urgency involved. This emotional resonance can 

help them better understand the threat of fire and stimulate their initiative to learn and 

practice fire safety knowledge. In a virtual reality environment, children can learn skills 

to respond to emergencies such as fires without real danger. This security allows them 

to practice repeatedly without any risks, enhancing their coping ability and confidence. 

VR technology can make personalized adjustments based on children's age, abilities, 

and learning progress, providing educational content that suits their needs. This person-

alized learning can better meet the learning needs of different children and improve 

learning outcomes. 
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It should be noted that virtual reality is not a universal solution, and educators still 

need to combine other teaching methods and resources to ensure effective educational 

experiences and outcomes. 
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