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[Abstract]

In this study, we evaluate the educational efficacy and real-world applicability of a toddler yoga program developed using
6-DOF stereoscopic video technology. Activities like toddler yoga positively influence various developmental areas, including
physical exercise, cognitive language, and socio-emotional skills. However, owing to the developmental traits of young children,
such as short attention spans and boredom, on-site application often faces challenges. To overcome these issues, the program
utilizes 6-DOF stereoscopic video technology, supporting binocular vision and motion parallax, to help toddlers understand yoga
poses from multiple visual perspectives. The impact of the program was tested on 68 preschoolers through twice-weekly 30 minute
sessions. The results indicated significant enhancements in class perception (t = 23.446), learning satisfaction (t = 6.495), and
continued learning interest (t = 8.246), all with p < 0.001. Furthermore, a teacher survey validated the practical applicability of
the program, underscoring the potential of 6-DOF stereoscopic technology as a valuable tool in transcending traditional educational

approaches in early childhood education.
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Table 1. Research process

Literature Review
Related to Program
Development

Needs Assessment and
Expert Discussions

Needs Assessment
— Needs assessment

g}l through interviews with
@ . two kindergarten
> o N ydendsTm ﬁD I _, | teachers and one
2 iaeo Technology after—school teacher
o} Development ) .
o Expert Discussions
S ~ Research on the - One university professor
Use of 3D Video specializing in physical
in Educational pec! g In phy
Contents activity
— One PhD in Educational
Technology
— Two kindergarten
teachers
&
Planning and Development of Prototype Contents
(1) Teach program objectives and content based on
basic research — learning method, teacher roles
(2) Create yoga pose scenarios with input from
educational experts
(3) Develop a title song, character, and a 30—minute
yoga curriculum for two sessions to enhance
- learning engagement
S
Q
QO
5 | 4
g ' _—
@ 6 Degrees of Freedom (DoF) 3D Video Filming
[0}
g
3 @
@
=2

Data Processing (Object recognition— Virtual camera
calculation— Live—action and CG integration—
Perspective creation)

v

Development of an integrated display system that
supports the playback of 6 DoF 3D video with
mobility and installation for classroom
implementation

4

UOIBOIJIIBA SS8UBAIN08}IT Weibold

= Statistics and Analysis

(1) Develop a questionnaire based on prior research

(2) Select research subjects

(3) Conduct a pilot test for one week (two sessions,
30 minutes each) and apply the program,
followed by a survey for learners and teachers

4

4

Explore Results And Applicability
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Table 2. Prototype content teaching objectives and effects

Theme

Let’s go to the zoo and have fun by imitating the animals.

Target Age Group

5to 7 years old

Children will imitate the characteristics of various animals through yoga poses, promoting physical and mental

Content health.

‘Enhances creativity via imitating animal characteristics with body.

‘Helps correct improper posture, supporting the development of proper posture and alignment.
Effect -Aids blood circulation and contributes to brain development.

‘Promotes emotional stability and concentration through yoga practice.
Improves balance in growth and development, enhancing both physical and mental well-being.

Characteristics of the

Target Age Group

1) A period of increased fine motor activities.

2) Capable of hopping on one foot.

3) Good hand—eye coordination.

4) Able to balance on one foot.

5) Can focus on a single activity for more than 20 minutes.

6) Able to engage in conversations on various topics as experiences broaden.
7) Shows increased prosocial behavior, including imitative actions with peers.
8) Capable of empathizing with and relating to others’ emotions.

9) Displays clearer emotional expressions.

10) Enjoys interacting and playing with friends.

E 3. 'XEY 2IF Az AHEIEH ViR
Table 3. ‘Good Morning Yoga' Annual Curriculum Overview

Month Theme Content Month Theme Content
Week 1: Learn Hangeul through Yoga Exploring the Ocean
Week 2: Hangeul Yoga with Music ] i
“Lc - A Trip to the Mountain
Month 1 Hanaeu Week 3: Enhancg Balance through Hangeul Month 7 Nature
9 Yoga with Breathing Let’s Go on a Picnic and Meet Insects
Week 4: Whispering to Friends Hangeul ; -
Yoga Let's have fun at the zoo!
Alphabet Movements for Learning English Shake with Mom~
Alphabet Yoga with Music Get Along with Friends~
Month2 ABC : , Monthg  CouPle .
English  Alphabet Yoga with Breathing Yoga Superman with Dad~
Sweet Alphabet Yoga with Friends Roll Around with Siblings~
Stretch the Spine Dice Game
Body I Can Maintain Body Balance Well Blue Marble Board Game
Month 3 Growth | Can Concentrate Well Month 9 eame
| - - - oga Yoga Tag
| Will Grow Tall like My Older Sister and
Brother Facing Mirrors
Goodbye Constipation~ Dancing Yoga with Korean Traditional Music
Body Good Digestion~ i Dancing Yoga with Classical Music
Month 4 Growth : : Month 10 Dancing : -
I Sharpening Our Brain~ Yoga Dancing Yoga with Children’s Songs
Gentle Body Massage~ Dancing Yoga with A Cappella
Feeling Happy and Relaxed~ Mermaid Princess Underwater Yoga
Mind Boosting Confidence The Daughter—in—Law’s Fart and the
Month 5 Growth o Month 11 Story Thunderous Fart Story
I Becoming a Courageous Child~ Yoga A Day in the Life of an Astronaut
Being a Responsible Child~ The Strange Zoo
Cultivating Patience~ Boosting Balance
Mind Being a Considerate Friend i Strong Tummy, Strong Legs~
Month 6  Growth o Month 12 "lates o Y, °T0NG 260
I Goodbye Stress~ Yoga Open Your Heart Wide~
Being a Positive Thinker~ Beautiful Body, Beautiful Mind

“*Prototype Content subject

2853 http://www.dcs.or.kr
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(1) Object
recognition

(2) Virtual camera
calculation

(3) Live action and
CG synthesis

(4) Viewpoint
generation
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Fig. 2. Multi-element video stereoscopic image-creation
process

7 10"Monitor

Upper Inspection Door-

15" Auxiliary Monitor
Auxiliary Monitor

Inspection Door |
————— 15" Monitor
Rear Door
PC ® R ne

Rotating Wheel

J8 3. AASA MY LA ClaZo] AlAg
Fig. 3. Integrated display system for 3D video playback
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Table 4. Research schedule and participant distribution for
each participating educational institution

Research Fge
o Date Place Number of
ontents o
participants
20
_qi six—year—olds
2311/27 ~ éﬁﬂéZ?f’dﬁ)" EAnLCBE
Implementation ~ 23/12/08 39people 19
of Good seven—year—
Morning Yoga olds
Classes (twice 16
a week, 30 ;
’ _ai six—year—olds
minutes) 23/11/27 ~ B (Gunpo~si !
Gyeonggi—do), 17
23/12/08 29 |
people seven—year—
olds
Analysis of 23/11/27 ~ )
Application in 23/12/08 Experience of
; — 10 teachers 52+38 months
Educational 23/1 1/27 _ or more
Settings 23/12/08
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warm-up yoga (5minutes)

OB

Listen to music and dance
freely to loosen up the joints.

main yoga (20minutes)

<Video 2> 1 movement * 2
minutes = Total of 5
movements (repeated)

<Video 1> 1 movement * 2
minutes = Total of 5
movements (repeated)

Bird, Cat, Frog, Butterfly, Dog, Lion, Camel, Cow, Fish
Grasshopper poses poses

4)) e | @ o

cool-down yoga (5minutes)

m .) e

Lie down comfortably and O ‘v B
breathe to relax the body and =
mind. 1 RS ].lj!

e k.

“Text embedded within the video cannot be displayed in English.
38 4. T2EER IEX| 22Y It 1F Z2I 74

Fig. 4. Prototype content of Good Morning Yoga 1-week
program

o-I EA
Fig. 5. Classroom environment and actual class scene
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Table 5. Summary of factor analysis and reliability test

results
Crinmers Numbers of Eigen KMO Cronbach's a.
Factors values Range
Results 3 =1 726 .595 - 799




¥ ol Aue] BB £9L 6, T4 fobeS o 9
Ed 239 FX QoM g3} ol
15 AR QBT B AN F 7239 ol o)

5 29] };ﬂagi] o FAA A
68732] frololl tha

o, AL okl SHE Eal 7SStk e <
T EAEAL SPSS 24.0 TR WS o] gsle] FE EA

Hro] Algwe} BEE BAske di 29194, Al
= B2 ANSGI 2o makE B i dEE
-7 oI, AP, B ATHAE] Aol =
YEL (-testE Fol AL QARG felFEe a =

7-1 62 E YA SYel u]A 2at 2Y

ATl E 62T E AAIGde] S avE e
R -AAE MBI o] BAA PES
ol 54 gkat Felulahll Zol7k deAE AT,
79| 7ML v o] HAssich
Q7 (HO): 64 AGEE B8R 4%00] Fols
o] hzol] o)l gt F3E v XA ehet)
7ML (HD: 64 AR98e 83 Selo] frol
59| gg5ol] froju)dt avE v
Frol FEE a = 0.06% A3k, p-gho] o|mr}t 2 7
§- G7HES 71ZbEal JAGd 71 87F 4] fretee
ol frolm @ T vk S| @),

QRBP4 A4 TG et g,

e lo 4o
2 o = rkw
e

t=&-w/(s/n)

< BRI

w7 2R

st ¥ ¥FHA

n: i A7)

S 4 Aol tigh Axte] B A9E B
B -] Ay oo ot

1) 99 A%

TH] Azl w3 A -7 Ay dd SAIZ]

AR M A4 7| 7l Fol U Z2 0| U HE

3 60, t-378 A3t 1 7ol AAE] vER St YRR t-
el A7 g5 e AAdez Z Iy FUY
(t=14.330, p=.000""), WA} Ao} Ezto| o]3)|5}7] 4
ATHt=20.958, p=.000"), =<1 W-g-o] & ghsojxlviarl A
Z}8hH(t=16.836, p=.000""), FEY 7= A 30|
2YTHt=29.055, p=.000""), &4 o0& o] =zt o

g FELE FAA R FrErkt=23.446, p=.000""). 7l
W 5T A BFolA 5%9] frolpEolA TAHCE F
oulgk xfolg BT, olzst A= YA TS &8s
ol 4 U89 olsl] 2 A7t FAA aE Tk
1 EAE = ik

E6 g2
Table 6. One-sample statistics (perception of the class)

SAZ (el XZ)

ltems N Mean Sta'.“d‘f’"d
deviation

Q1(The content to be learned was

systematically well-explained.) 68 281 0.46

Q2(The teacher’s explanations and actions

were easy to understand.) 68 287 0.34

Q3(I think the class content was

well-structured.) 68 281 0.39

Q4(Good Morning Yoga was fun and

. ; 68 2.93 0.26
interesting.)

Perception of the class 68 2.85 0.29

E 7. LEE +UY (Y2 X2
Table 7. One sample t-test (perception of the class)

Test value = 2

95%

confidence

ltems Degree p-value Mean interval for
t of (two— difference ___difference

freedom  sided)

Lower Upper

bound bound

Q1 14.33 67 0.000™" 0.80 0.7 0.92

Q2 20.958 67 0.000"" 0.86 0.79 0.95

Q3 16.836 67 0.000""" 0.80 0.71 0.9

Q4 29.055 67 0.000""" 0.92 0.86 0.99

Perception

of the class 23.446 67

0.000""" 0.85 0.78 0.92

p<.001
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Table 8. One-sample statistics (learning satisfaction)

Standard
deviation

Items N  Mean

Q5(Considerations were applied to

enhance understanding.) 68 2.94 0.23
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X
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LS ko 2w AlGEIA 27 PS Ba A oJdks
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Table 10. One-sample statistics (intention to continue
learning)

Standard

ltems N  Mean e
deviation

Q6(My understanding of yoga improved

through Good Morning Yoga.) 68 279 0.50

Q10 (I want to have the Good Morning

Yoga class again next week.) 68 2.69 0.65

Q71 was able to follow along well by

watching the 3D video.) 68 2.79 0.44

Q11 (I want to continue taking Good

Morning Yoga classes in the future.) 68 2.54 0.70

Q8(As the result of the learning, my yoga

skills improved.) 68 2.69 0.58

Q9(The amount of class content was

sufficient.) 68 2.5 0.63

Learning Satisfaction 68 2.74 0.28

E 9 2 4% (g ¢
t

Table 9. One sample t-test (learning satisfaction)

Test value =2

95%
confidence
ltems Degree p-value interval for
t of (two~ difference __difference

freedom  sided)
Lower Upper

bound bound

Q5 32.741 67 0.000""  0.94 0.88 1

Q6 12.956 67 0.000""  0.79 0.67 0.92

Q7 14.8 67 0.000""  0.79 0.69 0.90

Q8 9.832 67 0.000""  0.69 0.55 0.83

Q9 6.495 67 0.000""  0.50 0.35 0.65

Leaming oy 548 g7

Satisfaction 0.000 0.74 0.67 0.81
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Intention to Continue Learning 68 2.61 0.61

Learning Effect 68 2.72 0.36

E M. dEE 4y (35 XE 2E
Table 11. One sample t-test (intention to continue

learning)
Test value = 2
95%
confidence
ltems Degree p-value interval for
t of (two~ difference __difference

freedom  sided) |
Lower Upper

bound bound

2858

Q10 8737 67 0.000™° 069 053 085
Q11 6.406 67 0.000"° 054 037 0.71
Intention to

Continue  8.246 67 0.000° 061  0.46 0.76
Learning

Leaming 45541 g7 0000 072  0.63 0.80
Effect

<001
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Table 12. Teacher satisfaction descriptive statistics

Minimum Maximum Standard
Value Value deviation

1. Can 3D video be
utilized as an
instructional 13 2.00 5.00 4.38 1.19
medium in physical
activity classes?

2. Can this be
integrated into and
applied to existing
yoga classes?

13 2.00 500 438 1.04

3. Would using 3D
video—based
physical activity
content in the 13 2.00 5.00 4.62 .87
motivation phase
be effective in
intriguing students?

4. Would classes
using 3D
video—based
physical activity
content be effective
in helping students
understand the
class content?

13 1.00 500 438 1.19

Teacher Satisfaction 13 2 50 500 444 87

(Overall)
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