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[Abstract]

This study aims to identify the advantages and limitations of 6 degrees of freedom (6-DoF) stereoscopic imaging technology
as a medium for early childhood education and to expand its range of application. Utilizing binocular disparity and motion
parallax to create realistic 3D effects, this technology provides users with a rich visual experience. A yoga prototype was
developed using this technology to investigate how children perceive stereoscopic images. In this study, 154 children aged 6 and
7 years were asked to watch 2D and 3D videos with the same content at the same time. The effects that stereoscopic videos had
on children’s recognition and perception were empirically verified. The results showed that 3D stereoscopic videos had a positive
effect on children’s recognition and perception, and their recognition of stereoscopic videos varied depending on gender and age.
This suggests the possibility that 6-DoF stereoscopic imaging technology can be useful in early-childhood education, further

expanding the educational use of this technology.
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Table 1. Overall summary results (percentages of
experimental results across task categories)

S3D is . NS =
- Mixed 33D Totals
Judgments of
position and/or 57 14 29 100
distances (%)
Finding/
identifying/ 65 8 27 100
classifying objects (%)
Real/virtual spatial
manipulations of 67 15 18 100
objects (%)
Navigation (%) 42 0 58 100
Spatial
understanding, 52 24 24 100
memory, recall (%)
Learnmg/trammg/ 36 36 57 100
planning (%)
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Fig. 1. Principles of stereoscopic videos
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Fig. 2. Stereoscopic video content acquisition with
multi-camera array
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Table 2. Multi-view based stereoscopic video content
creation process

Object recognition

Virtual camera
calculation

Live action and CG
synthesis

Viewpoint generation
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Fig. 3. Scene setup diagram for stereoscopic video
content acquisition
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Fig. 4. Stereoscopic video content on multi-view display
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Table 3. Research schedule and participant distribution for
each participating educational institution

(N=159)
Place Date Age Gender | Number of
participants
Kindergarten Age 6 (n=28 Malo 22
Affiliated with | 11, 27, | 798 8 (n=28) | Male “
Sungkyul 2023 B
University Age 7 (n=21) | Female 27
Anyang Sinil | 12. 6. | Age 6 (n=37) | Male 40
i 76
Kindergarten 2023 Age 7 (n=39) | Female 36
Anyang Age 6 (n=14) | Male 17
Ogeum—-dong | 12. 7. ge 6 (n=14) ale 9y

Daycare 2023

Center Age 7 (n=20) | Female 17

i AN ’
J8 5. 2D2 3D YHPAES SAlo| AlHske 2&
Fig. 5. Viewing 2D and 3D stereoscopic videos
simultaneously
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Table 6. Analysis of the differences in recognition of
stereoscopic videos by gender

I 4. 2EE SHZHUAMG AL 2lal)
Table 4. One-sample statistics (recognition of stereoscopic CCIeE t p-value
; Male Female
videos)
My eyes felt tired. | 2.63+£.69 | 2.84%+.46 | -2.262 .025"
N Mean | Standard deviation
The video was
My eyes felt tired.” 154 | 2.73 0.595 not fomffr:}ab'e 2.63+.60 | 2.84+.37 | -2.404 | .017°
o watc
The video was not (incompatibility).
comfortableltqlwat*ch 154 2.73 0.561 | could see the
(incompatibility). video well from | 2.60+.71 | 2.79+.50 | —-1.889 061
| could see the video well 154 5 69 0.619 various gngles.
from various angles. Perception of
Parcention of stereoscopic 2.62+£.58 | 2.82+.35 | -2.627 .009™
erception o 154 | 2.720 0.493 videos
stereoscopic videos — -
p<0.01, " p<0.05
" 2 items were reverse—coded. * 2 items were reverse—coded.

# 5. dEE AN(LM YA ola))
Table 5. One-sample test (recognition of stereoscopic videos)

Test value = 2
; Degree of p-value Mean 95% confidence interval for difference
freedom | (two-sided) | difference Lowar houmd Upper bound

My eyes felt tired. 15.315 153 .000"" 0.734 0.64 0.83

The video was not comfgrtable to watch 16243 153 000" 0.734 0.64 0.82
(incompatibility).

| could see the video well from various 13 926 153 000" 0.695 0.6 0.79

angles.
Perception of stereoscopic videos 18.136 153 .000"" 0.720 0.642 0.799
* p<.001
1503 http://www.dcs.or.kr
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Table 7. Analysis of the differences in recognition of
stereoscopic videos by age

Age
6 7

t p—-value

My eyes felt tired. | 2.84£.43 | 2.63%+.71 2.262 .025"

The video was not
comfortable to
watch
(incompatibility).

2.86+.39 | 2.62+.67 2.709 .008™"

| could see the
video well from
various angles.

2.78+.58 | 2.62+.69 | 1.621 107

Perception of
stereoscopic
videos
" p<0.01, " p<0.05
* 2 items were reverse—coded.

2.82+1.38 | 2.62%.57 2.627 .009™"
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Table 8. Analysis of free notes on children’s recognition of
stereoscopic videos

It looks like it’s really standing. It seems real. It
looks really alive. It looks like it turned into paper.
It’s alive. It’s really in the forest. It looks like a
piece of paper with a person inside. It feels like
the butt will stick out when bending. It looks like
Visual presence |there are real flowers. It feels like inside. It looks
like a real frog. It looks real. It seems like it's
real. It felt real like | was seeing it right before my
eyes. It looks like the house is inside. It seems
like a house. The character seems to be standing
together with a person.

It seems crappy. There are many points. It's
blurry. It’s scary. | can’t see it well. It's weird. It
looks like dot—dot—dot. It looks foggy. It looks
like dots. | can’t see more. It looks blurry. It’s
weird, but | could see. | think my eyes will turn
red. It’s hard to see. It was faint. | don’t know
what it is.

Visual confusion
and discomfort

It looks 3D. It comes out more. The picture
seems to be up here or far behind. Something
looks different. It seems to be sticking out. It
looks like it’s out front. It’s like 3D. It seems like
3D. It looks like it’s in front of the glass. It looks
like it’s really sticking out. It’s 3D. It seems like
it’s out. It looks close. The letters are in front.
The flowers are spinning. The flower moves back
and forth. It looks like 3D. It looks bigger. Seeing
people pop out was most fun. I've never seen
this. One seems to be out in front, and the other
seems to be in the back. It was fun because it
pops out. This (3D) is like virtual reality, and this
(2D) is flat. It’s far away. It pops out. The plane
looks like it’s out front. It’s in and it’s out front.
This (3D) seems to pop out, and this (2D)
doesn’t seem to pop out. It looks like it’s close.
This (2D) is flat.

Spatial location
and motion
recognition
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