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[Abstract]

Memory is an important component of human life. For effective learning, the activity of storing learned content in the brain
is essential. Through repeated short-term memory learning, the brain can store important learning content in long-term memory.
As more and more attempts are made to integrate virtual reality (VR) environment into education, there is a need for research
on how audio-visual stimuli in VR learning affects short-term memory. In this research, we implemented the proposed system to
conduct a card matching test using a head mount display (HMD) and a controller, and verified the effects of environmental factors
such as spatial color and sound on short-term memory through an evaluation experiment. The experimental results confirmed that
normal subjects' short-term memory in VR space had an average of 5.5 = 2.1 correct answers, and that environmental factors due
to spatial color and sound had no effect on short-term memory. Although this research was conducted on adults in their 20s, it
is expected that other age groups will be investigated and VR learning can be utilized in many fields, such as the most effective

learning period and the optimal learning environment for each age group.
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The process of the system implemented in the
proposed system

Fig. 1.

Card type (All 41 types)

® Heart ¥ o Numbers (10 types)
® Diamond $ 0 ~ 9
® Spade 'y

® Alphabet (26 types)
® Clover & A~ Z
® Star *

a8 2. B 719 HAE HAl=EE
Fig. 2. Types of cards presented for short-term memory
test
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Spatial color

Cards
for testing

e
J8 3. 30EZHe| 27| AlZtoll s MA| == 20749 Ft=
Fig. 3. 20 cards presented randomly during a 30-second
memorizing period

Question
Position of

controller for
card selection

Card selected

by subject

a7 4. 25| Jlefe] HAEE I3 oS REE.
Jl=

Fig. 4. Card selected according to question for short-term
memory test
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Fig. 5. Effects of spatial color and sound on short-term
memory in VR space
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Table 1. Statistical results of short-term memory in VR
space by Two-way repeated measure ANOVA.

Variable Test Statistic Confidence
Color: p=0.157,
Color: partial /77 =0.093,
A2, 34.397) = power = 0.378,
1.947 corrected by
Sphericity Assumed
Short—term Sound: p=0.702,
memory Two-way Sound: partial 7 =0.028,
effect Repeated A4 76) - 0547 power = 0.176,
between the | Measure ’ T corrected by
factors Color | ANOVA Sphericity Assumed
and Sound
interaction: p =
.481, partial 777 =
interaction: 8 027’ partial /7
6:(521;52) - power = 0.429,
' corrected by
Sphericity Assumed
10 4
: T
£ 61
o
=49
2 4

Operability Difficulty The number Immersion physical Mental
of questions fatigue fatigue
a7 6. ZZH, holT, A2, 2oz AHE 12, HAY
T Zof thet YA0IE 21t
Survey results on operability, difficulty, The number
of questions, immersion, physical fatigue, and

mental fatigue

Fig. 6.
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