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Traditional Training vs. The VR Paradigm System Architecture: The Dual Modules

Stationary Sources Mobile Sources

o

Highly Restricted: Limited by weather and Climate Control: 100% control over climate H
t

lighting, cannot operate 24/7 variables and lighting Targets: Factory boilers, inci

tour buses.
Focus Area 1: Dynamic roadside observation.

High Cost: Extremely high costs for smoke. Z rbon Footprint: Ze Focus Area: Plume opacity evaluation.

consumables and fuel costs, meets sustainability goals Focus Area 2: Differentiation of black vs. it ot s
B tors: Eloke; concentration judgment.
Space Limited: Training sites and observation Break Barriers: Break through physical space e poetioning
viewing angles are restricted limitations, multi-angle switching agzinst complex backgrounds. plate identification.
‘Assessment Difficult: Unable to 100% quantify Data Tracking: Fully digitized leaming journey
‘spatial scoring criteria for examinees and spatial positioning tracking
Module 1: Stationary Pollution Simulation Module 2: Mobile Pollution Simulation

‘Smoke Type.
Blackvs. White smoke.

17 Concentration
17y 12.ptonsranging from
// 20% 10 75% (5% intervals)

Environmental

Inputs: The Task:

« 5 Vehicle Types: + Dynamic roadside
Commercial/Private. evaluation of .
trucks, passenger moving targets N

cars, tour buses 0

« 5 License Plate &
variations &, (9’

Conditions
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Dynamic selecton of
obsenation pois

Students must rapidly identify when
a passing vehicle exceeds the 40%
enforcement limit.

N =28 Study Demographics & Methodology What Drives Learning Effectiveness?

Sample: Novice environmental inspection trainees and digital media students. The Finding

Overall material evaluation
significantly predicted perceived

Scale Reliability (Cronbach’s a) Construct Validity (KMO) learning objectives. (R = .876,
p<.001) Learning
Unit A: 979 f Logical Sequence Effectiveness
T Allunits achieved KMO values of Content
between .687 and .864 (p <.001).
Unit C: 957
2 . bich jon: Confirmed good sampling The Insight The Takeaway
- L g Tty e ndnesc et bl Arrangement of content in a Cognitive context construction and progressive
internal consistency. lequacy y. e g ! i
significant predictor of success. than purely pushing inerface aesthetics or visual realism.
Qualitative Feedback & Limitations Conclusion
Feasibility Proven: VR simulation is highly feasible and widely accepted as a
Participant Feedback Study Limitations supplementary tool for both initial and recurrent environmental inspector training.
* VRis viewed as a powerful supplement, + Small sample size (N=28) limits broad
not a total replacement for reality. generalization.
+ Trainees strongly desire integration « Reliance on subjective, self-reported '_?_\ Pedagogy > Pixels: The logical sequencing of instructional design is the primary
with actual hands-on physical survey data rather than objective, 000 driverof perceived learning success in VR environments.
equipment. system-embedded performance tracking.
+ Requests were made for built-in, « High correlation among material quality
e e o R ———
approach blending VR simulation, hands-on field operations, and objective Al tracking.

Thank You / Q8A




EER & JUFCH

?ﬁlié“ﬁ;)%iiﬂﬂﬂﬁ‘g’ﬁ FLAIBABERYFEF A5 F A AXREFF AR
AELE AL Y On-device AL i * *% Quest ~ = # AR ~ # F &dram ATy 2 o Rt 5
HE-F o Al ﬁ:‘“']“"'}ifi' %% Check-QZP ¥ "% 1‘& Jf"“"] Checkpoint 4% = -] 22 SSD B » §
¥-XReir@arEppEs < XREHHESS
*#ﬁﬁ’%%%éﬁaﬁw\ﬁﬂﬁﬁWé?ﬂﬁ&$&i%’%ﬁﬁﬁﬁé%¢Al

thuﬁleW& Py %mi””m’mﬁ%% ALE I O T (7 i By
Eampy  vupES xi AI i:N t‘ R AL
BRAFFT R4

BEAIAY 0 NEURE R AIBAAR KT P RS o 75 K AL A kehlfigs
v AN RERADOEEKT IR o { NP RS AR TR £ 0 R
N ERFRET A e A KFEFIR A EEPEEY Y ERF AL
%%ag Foo FEFS TR S REALE o ML AR T AR > X LY dom i S
fedr AR IR A o

-%Q-
T
>~
s
]
E
1_.
R
fe:oN
s
>~
b
ol
1_
I
iy




