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Table 1 Interview element dimensions based on grounded theory coding
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Fig. 3 Comparison between actual photographs and 3D models of the critical equipments and facilities
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using System.Collections.Generic;
using UnityEngine;

public class change : MonoBehaviour
q
[Tooltip("ERERIFIVIEFBIE") ]
public GameObject replacementPrefab; // §EEHHRMAIA2TH A

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class showtiptest : MonoBehaviour
{
public GameObject TIPBut;

void Start()

void OnMouseDown () {
{ }
if (replacementPrefab != null)
{ void Update()
/7 REBHEMIEA BRI {
Vector3 position = transform.position; ¥
Quaternion rotation = transform.rotation;
Transform parent = transform.parent; private void OnMouseOver()
{
/7 SEHHCERIR TIPBut.SetActive(true);
GameObject newObject = Instantiate(replacementPrefab, position, rotation); }
newObject.transform.parent = parent; // {RIFHENRBEXR
private void OnMouseExit()
/7 HRIBME {
Destroy(gameObject); TIPBut.SetActive(false);
¥
Debug.Log("¥{AEEi%: " + gameObject.name + " - " + replacementPrefab.name); ¥
¥
else
{
Debug. LogError ("FRIEEGHMBIE! ") ;
H
}

}
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Fig. 4 Partial interactive scripts
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Fig. 7 Interactive interfaces of the whack-a-mole and other games
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Development of a virtual simulation game-based system for
chemical laboratory hazard identification capability training

JIANG Rui  SUN HuiYing ZHANG ShiYu GAO QiWen YANG TengQian

( Department of Art and Design, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Safety education in chemical laboratories in colleges and universities suffers from problems such as weak
safety awareness of students, insufficient ability to detect hazards, and a disconnection between traditional training
and practice. To address these issues, we have developed a gamified training system based on virtual simulation.
A high - fidelity chemical laboratory virtual environment was constructed based on the Unity 3D engine, and a
hazard knowledge base covering six modules based on the “University Laboratory Safety Inspection Project Table
(2025) 7 was compiled. Centered on the core training cycle of “detection -identification-action” , an interactive
training system with hazard detection as the core gameplay was formed by comprehensively using gamification
mechanisms such as task-driven mode, point reward, instant feedback and hazard randomization. The system has a
total of 11 hazard inspection tasks and includes knowledge consolidation mini-games such as jigsaw puzzles, waste
liquid handling, memory flip cards, password guessing, and whack-a-mole for the five types of core hazards. By
creating immersive and interactive virtual experimental scenarios, the system transforms the passive acquisition of
safety knowledge into active exploration through interactive tasks. This provides a novel and effective digital tool for
cultivating students’ ability to actively discover, identify and avoid safety risks. It has practical significance for
promoting innovation in university laboratory safety education models and for strengthening campus safety culture.

Key words: virtual simulation; gamified learning; chemical laboratory; hazard identification; safety education;

system design
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