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Infant’s Peer Relationships in Free-Choice Play Activities
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Abstract The purpose of this study is to explore how to use location data for peer relations of infants
in free-choice play activities. For this study, location data was collected using wearable devices for 14
students in one class at an early childhood education institution in Chungnam. For the pre-processing
of the collected location data, a smoothing technique was applied to recover missing values during the
collection process, and the data was visualized using Python's Matplotlib. Subsequently, the movement
distance, distance between infants, and interaction types of infants were extracted from the location data
using the formula. As a result of the study, it was possible to derive 1) change in moving distance,
cumulative value, average value, 2) change in distance and average distance value between infants, and
3) change and trend in interaction type according to the passage of time. These results can provide
valuable information on the process of forming peer groups for infants in situations where it is difficult
for a teacher to closely observe all members, and can be used as meaningful information for the design

and operation of educational programs.
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Table 1. Characteristics of the research subject

Spec. Age Gender N Sum
Class A 4~5 man ! 14
woman 7
3.2 HE7t 714
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Fig. 1. Implementation of virtual coordinates for
collecting location data
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Fig. 2. System of location data collection and storage
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Fig. 3. Data Collection tools and experimental scenes
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A gzl BEOIN gof EeRA WA I AAHOlE BE e AT
24
4 E-—TL EEI' ID 07 0 0 12.8 0 16805 53
ID 08 0 0 10.6 64.0 15104 4.8
2IX|HI0|H D09 | 283 0 0 935 | 19314 6.1
= = ID 10 0 20.9 0 0 13575 4.
QJA]Q]O]F%J: OO]- 10]0“ ] O:]?J: % i(ID)E_‘?_ ID 11 63.7 0 0 0 1?361 32
Bl xy, 2 S A ARl digh FEE g, D1z | 26 | 261 | 24 | 265 | ziam0 | 78
FA== AAHCIE S FEl= Table 2.9F &ow, 39 D13 | 155 | 268 | 153 | 1144 | 2200 | 70
Azt fote] AAl 912 FRE vehdc D14 | 287 | 34 | 417 | 491 | 32354 | 103
Average 192.5 6.1
Table 2. Format of location data
Spec. Sensor 1D Coordinate Time “
value
meaning personal ID X, Y, z coltlie;:on
hours,
type of data constant, constant minutes,
alphabet seconds
expression 1776, 1353, 2z
format G00F 105 11:35:22

example: 600F, 1776, 1353, 105 [11:35:22]
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Table 3. Format of moving distance (cm)
Sensor Time index Sum Avera

ID 50 500 | 2000 | 3145 ge

ID 01 143.1 46.7 37.5 93.7 25594 8.1
1D 02 36.4 17.9 0 0 20925 6.7
1D 03 13.6 75.0 0 0 10210 3.2
ID 04 6.4 17.0 0 0 2998 1.0
1D 05 0 26.7 0 0 13355 4.2
ID 06 56.3 9.9 142.1 6.1 41428 13.2

—Ip 001
—Ip 008

—ID 002
—1D 009

1D 003
—1po10

1D 004
—IDo11

—ID 005
—po12

—ID 006
— D013

—ID 007
D014

Fig. 4. Accumulated change in distance
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£ golg 7120 ARIe] Ml mE T2 fo
Eato] ALE 2T 5 Ak A 5.9 x, v, 2 FHEG
ro] wsto] wet Ae]

I} Sp-n® A gholl 7] 25te] AR

BHS TE0HH Table 4.9 oM, o]& Baf AH
Aeizo] &5 AgolA foks 119 &8 AYE
01— /\ OIE'I.
Table 4. Average distance from ID 01 sensor  (cm)
Sensor| Target Time index Aver
D D 50 500 | 2000 | 3145 age
ID 02 529.9 323.6 252.4 422.8 285.2
1D 03 444.2 271.5 240.9 70.9 261.7
ID 04 364.1 146.3 125.2 316.4 172.1
ID 05 4437 5129 349.1 296.3 410.6
ID 06 544.3 456.3 349.1 393.7 448.7
ID 07 508.3 4349 493.9 409.8 452.6
ID 01| ID 08 88.2 216.4 484.2 226.2 333.3
ID 09 447.8 201.3 1953 278.2 293.6
ID 10 378.8 145.8 277.9 148.9 220.6
ID 11 537.6 170.1 491.0 424.8 482.4
ID 12 4163 531.2 115.5 203.8 313.7
ID 13 303.8 | 452.1 252.6 250.0 364.3
ID 14 327.3 127.1 245.0 254.6 220.9
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Fig. 5. Average of physical distance from ID 01
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Table 5. Format of interaction type

D 0 nge ngg 62 Isolate | Carrier Or;i;na
1D 01 O O (0] 1 193 305 131
ID 02 C C I C 89 493 47
ID 03 [¢] O 1 C 81 477 71
ID 04 0] [0) C C 133 327 169
1D 05 [¢] O O 1 151 285 193
1D 06 O C C 1 297 209 123
1D 07 O O O C 239 269 121
1D 08 I I I C 79 153 397
ID 09 [0) C C 1 117 229 283
ID 10 C (@) C @] 175 235 219
1D 11 1 1 1 C 89 179 361
1D 12 (@] 1 I I 87 191 351
ID 13 I C 0] C 289 229 111
ID 14 1 I I C 133 263 233

average 153.7 | 274.5 | 200.7

470

AqHer & o, ARAdEEo] E5olA foks2
Carrier 43.6%,2 74 =999, Ordinary 31. 8%
Isolate 24.3% 4«02 UEHT) o] 2ol 4
111 45tgo] 14 Rk AL elolai

frob 7z AeAE 32 AmEd, D 13 &
o}9] 3¢ AfAEEoe] EF ARt % Isolate 7} 45.9%,
Carrier”} 36.4%, Ordinary”7} 17.6%=% t= o1t A4
528517 Bobe 22 solohe Aol A A2 ¢
& ot HiiE D 02 foke Isolate 7F 14.1%,
Carrier”} 78.4%, Ordinary7} 7.5%%2 XA =ol&%
AZEollA] OF 20%E ALIRE U A] AIZRS 1112 o2
Bt Aol AT Ae T 5 °‘E} AFAE sl
& ARMOIA 2 fote] 4eAE R8s 1HEE U
EF® Fig. 63} 2t

1D 0011D 002 1D 0031D 004 1D 005 1D 006 1D 007 1D 008 1D 009 1D 0101D 0111D 012 1D 013 ID 014

-

L

o] 3

O

misolate m Carrier mOrdinary

. 6. Interaction type of infants

=1}
=

ZE 9 =9

=
=

0] F5olA] folo] EfTAZ
431 HolelE BATE A2 5
olg 9Ia] doleie Trlel s Feste] §
ofe] @m AAeolEE SRIBtEom, ST 9IXY
CIEIE 283101 ol57Ael, fol A2, SRS 59
Aue 2P0 2 A7el AR oot Uk
3, 245zl 25 Aol +5ake $o1e] o
572 dlolel golo] AAEH] Thet FowIst A
= A3 2 9k (1419 AN Bl ATt 2ol
ofe] FEe foto] AT} Wee] FaT YL 1)
e )RSV £55e Yo|T Fag AxHo]
o). 3k [15]9] 979 ol A7IEA, 54, FoIA
Fe9 A2 459 59 A4 Yo FFE o
2 2 glek. oleie Avks (519 Aol B At 2
o] ol5A} BEFe] ol ekl 4 glor] o]

73

=

=



g AE0] B

BolA fob EuA

gL

g gIxIElolE 8 Yt AT

HigoR Tl We folol] Hue wh-asH
Aol WATE A,
£4, S0t B AT folo] WUk, WIE, &

Z2A5F X

4 wajote] P WstE 24T 4 e Solud An
£ ATE % Ut (619 A7oIH B Azt 2o] fot
o] A} £ folo] A9 A7 A5E, HA
93} A7) oIH Aolg erd 4 glo
ole] 9549 %, & AT HHEV|oE PaiE
of Qlt}. ARgAdezo] TE A7t 24sis Holzt A
3 AR olgat ZwolAq fotel Aol et wef
Aol oje ol WA RS AT 4 ot
A, Sote] 4eatg 999 wWsjel S Holse
gote] maA B4 S0 gt F_F Yus AT
ek ol EdfeA Aalg U A3 Fa
Sjtel Bt ohujet goto] AntAQl Hrgte] B
Fo ulAL R9l0|THIG). B6] £4 BolgES
Holi gobe] Aol helwA F4ol
48 L7t ® A B4 el "adt 7t
5490 et olefRt R WAL BE folE B
7ol of2e AHolA] folgo] EAYT B4 T
gt ARe AT 5 AdoH oo h2 ng w21
o) 44 9 g0l ol AR Bed 4 otk
HREA/%0] B T @] W WSS op]
Sh3 9ik. 53] 2 S WYolAE shaAte] B4, &
5 FHow gt a-ied e B 9ET
T80 e 5:07F &t AE shaAol A BE
ANS) SsiE e skt Ad S4T
A7) Alej, Halol| that AR vjelo g AAS wo-
54 LS U & Yook At B 2 A7olA
oy AT 2o gIXTlole £A4E Bl 2% Fo]
SO fof EABAR sepsis A T} slod
F5AolR} A Yol o] WA g oda) erE
ot S oS W5 B Sl e 4
B e AAZ} sk o}ﬂ% Aol LA

ABAS HolEg 5o foto] @

09.,

mIo ]

i

r

]4

.‘

_|Ol|

IS Agto 2 g5 ﬂ?—i—% Autat gy W
{02 Yoz 4= Qi 7Hto] E 4 Q1S Ao g YY),
References

[1] Ministry of Education, Ministry of Health and Welfare,
2019 Revised Nuri Course Commentary, Commentary

471

[10]

[11]

[12]

(13

report, Ministry of Education, Ministry of Health and
Welfare, South Korea, pp.12-14.

H. S. Choi, “Social Development and education of
infants”, p.394, Hak moon sa, 1992, pp.23-30.

E. M. Kim, S. M. Sohn, “Development and Effects of a
Sociality Enhancement Program using Children's
Picture Book: Focusing on emotional intelligence and
peer relationship”, 7The Journal of Child Education,
Vol.28, No.4, pp.133-154, 2019.

DOI: http://dx.doi.org/10.17643/K]CE.2019.28.4.08

Y. A. Eun, Y. C. Choi, “A story of peer relations based
on the popularity of young children” Korean journal
of early childhood education, Vol.20, No.2,
pp.221-246, 2018.

DOL: http://dx.doi.org/10.15409/riece.2018.20.2.11

S. Letho, J. Reunamo, H. Ruismaki, Children’s peer
relations and children’s physical activity, Socia/ and
Behavioral sciences, Vol.45, pp.277-283, 2012.

DOI: https://doi.org/10.1016/j.sbspro.2012.06.564

J. H. Yang, “The relationships among young children's
peer popularity, self-regulation ability, emotion
recognition ability, and resilience”, Korean Journal of
Early Childhood Education, Vol.33, No.1, pp.237-258,
2013.

DOI: https://doi.org/10.18023/kjece.2013.33.1.012

J. N. Chung, Maternal Parenting Behaviors and
Preschoolers' Peer Competence. Analysis of Mediating
Effects of Preschoolers’ internal representations, Ph.D
dissertation, Yonsei University, korea, pp.11-13. 2005.

J. H. Kim, Exploring the Feasibility of Learning
Analytics using Psychophysiological Responses * Based
on Cognitive Load Theory. Ph.D dissertation, Ewha
Womans University. korea, pp.5-7, 2017.

A. R. Onojeghuo, C. I. J. Nykiforuk, A. P. Belon, J.
Hewes, ‘Behavioral mapping of children’s physical
activities and social behaviors in an indoor preschool
facility: methodological challenges in revealing the
influence of space in play’, /nternational Journal of
Health Geographics, Vol.18, No.1, pp.1-16, 2019.

DOI: https://doi.org/10.1186/s12942-019-0191-y

M. Bozkurt, “Digital age for observations: The use of
gis for analysing observations and behaviour
mapping’, J Digital Landsc Archit. 2016.
DOI: https://doi.org/10.14627/537612003

G. Siemens, P. Long, “Penetrating the Fog: Analytics in
Learning and Education”, EDUCAUSE Review, Vol.46,
No.5, pp.31-40, 2011.

T. Elias, Learning analytics: Definitions, processes and
potential, researchgate, c2011 [cited 2011 January ],
Available From:
https://www.researchgate.net/publication/327220025
(accessed August. 10, 2020)

A.  Sorokowska, P. Sorokowski, P. Hilpert, K.
Cantarero, T. Frackowiak, “Preferred Interpersonal
Distances: A Global Comparison”, Journal of




AR &85 =5 4] A21d A9E, 2020

Cross-Cultural Psychology, Vol.48, No.4, pp.577-592,
2017.
DOI: https://doi.org/10.1177/0022022117698039

[14] E. J. Kim, T. S. Park, N. Y. An, “A Study on the
Relationship between Basic Life Habits and Motor
Ability in accordance with the Amount of Infant’s
Physical Activity”, The Korean journal of Growth and
Development, Vol.26, No.3, pp.245-253, 2018.

[15] S. S. Pu, S. Y. Sul, “Effects of Physical Activity on
Self-regulation among Young Children”, 7he Korean
Journal of Sport, Vol.18, No.2, pp.115-125, 2020.
DOI: https://doi.org/10.46669/kss.2020.18.2.011

[16] N. R. Han, H. J. Moon, “The Effects of Mother's Role
Intelligence, Children's Leadership and Emotional
Intelligence upon Peer Relationship”, Farly Childhood
FEducation Research & Review, Vol.16, No.6,
pp.347-378, 2012.

Z X ZJeong Kyoum Kim) [&5/9]

+ 19909 29 @ FEoigty Rt
S W55} (WSSHA
1997L=1 29 st gty
ol WS (WS35
1997L% 109 ~ 20014 24 :
SE/EY AT
20014¢ 3¢ ~ @A : Sddisty
28 we

=

Al Bofy
Educanonal Technology, Learning  Analytics,
E-Learning

0 & M(Sang Seon Lee) EER)

+ 20169 8€ : Fdisty Uuith
S W55} (WSSHA
20179 3¢ ~ @4 @ FEig
W8S AR

TAEoh

Educational Technology, Learning Analytics

472



