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The Current Conditions and the Characteristics of Elementary
Students’ Science-Related Engagement in Informal Setting
- Focusing on Frequency and Companion -

Lee, Jeong-A ‘- Choi, Jong-Rim + Park, Eun Ji - Choi, Seung-Um *+ Kim, Heui-Baik -
Noh, Taehee * Yoo, Junehee - Yi, Kyung-Woo - Kye, Young Hee - Kim, Chan-Jong

(Seoul National University) - (Kosin University)Jr

ABSTRACT

This study aimed to find out the current conditions and the characteristics of elementary students’ science-
related engagement in informal education setting. For this, we conducted a survey targeting 645 6™ grader
elementary students of three elementary school in Seoul. The results were described as following aspects: first,
the place, the engagement frequency, and companies of students’ science-related activity in informal setting,
second, the characteristics of engagement based on homogeneity analysis. Based on these results, we suggested

several ways to encourage students’ science-related engagement in informal education setting.

Key words : informal education setting, engagement, participation, behavioral engagement, emotional engagement,

science related activity, frequency of engagement, companion of engagement
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Table 2. Participants of this study

w

ot Sehog] PO Girls%) Total(%)
A 89(59.7) 60(403)  149(100.0)
- B 134(46.7)  153(53.3)  287(100.0)
C 114(54.5) 95(45.5)  209(100.0)
Total  337(522)  308(47.8)  645(100.0)




=D IR BRI SEHde| Bietzid F0] Bigta} 55 : OfFot- 25H -

o
rx

FE2 Hojol HH HE FaS
9Jate] AEo| o B G2 oA et #
HdE 2SR E AR A1 o] & 98l
Mg Qe 258t 3X, 18H S U g A}
AAEE APste] 25AYEC] AHd dEs
e AAE A 1 AF, 25850 &
st} AHE 58 ot 2o SHI X Het
# BE, vled, AdEAH, F3plE, F4
B, 44, oFe], B F gw?, g9 59l Aoz

et

1‘
e o

ol
=y

e

H[g 2 g o s el
S AGEAH, E3HE, FUAE, 94, ok, W
7} & sk, g2 Bell ef al(2009)2] 579} Crane
et al(1994)] T/E St AAIG Kim e al.
(2010)¢] W@ FHeets Ao FP S VIFoR
UF F-Beete] Rttt Hop FAF R
et W, v AAE v g &
Bor, AAeAH, E3H4H, FRAHE A9
ALS] ZIRE B1g A Sk o m dAtF ofgle
‘DA 74E g S o ® WHsilth aga
Ae) Aol BRAAME AAEA LUA T, A
Eo] Bt 52 dbe RO A Ag g
W3t % gtael] tieiM e o vl g S48
2o, Huss drAer shu glen, IAu
S 2ol AAAQ SIS 7 ke A
< 1Pt FHus 2 v g5 o
2 Aosta, ol F71813d
Table 32} 2t}

l‘ g,

FUQ,

0\1_4

;O
&
e
K
=
ot
=
ko
rir

ATAE 7 FRUE GYE Fol AL A
A, OFE R FE, B, B FUOE 24k
Stk WE S50 FRE A A Lok, o)
Lol 159 A%, @ Dol 130 A, Y
o 1~38 =, AU 4 ol 5 ) W
2 FEael @ AT AYHES g,

Table 3. Types of informal science learning settings

5| S8 O Ml 2mE 5

Thgol Fadld Helv1E @ 4o BY BFL PoRE AR, 121D 7 e
A B2 O 791 BAIE o 248,
EEE;

wior  opel  wwl ST oo
QAup} xpE FLR? it SH AT 188 AT 15: T 4o
m} m] o m] m]

e s ar = o= &

(25 A=eiFA2)

Fig. 2. Example of behavioral engagement questionnaire

o] B EZAp, I

A, 71Eb 5 670
o] 7}stES
Fig. 29} 2t}

LA, A, o
WER TR OE A
Sk BE4 ol AAA 9 ol

2) MMH &0 A=

a3} fEE 72?7\1” ﬂoﬂ"?‘ 4 ke =
WEslr] SsiA] AL o] AFellA Aod A
A2 ol Wl . % ]9Jr ZRe HHd A3
2 AAsta, 74 AN &89 A

Akttt 1 A3, SR ARE3-S Hulleman
et al(2010)9] SP|HAHEE 2 OSU(Oregon State
University)©] 2+eFEv]HAHE RS o A9 =gt
of Bt FAsto] AHgetith TRHAREES PISA

il
=9 2

A= e e =] S =
B9 AEIAAT FUANEYT ERAEY
A Aol Fug SERELS

I gt gerls 2 2] Aujelnt
2 U TEIE R 4E] 50122 TS0jkn R
3 258 A Uk werle 2 et SOt Gt
20 72
4 Uk TETIE 9 2882 sioE Zlol A
5 Uk Beb7le 9 28 A 2t 2o B3
6 Uk Alze detrle 9 2 hae wRoE 2] St
I Ut sehrle 2 28t o 3¥stn A
? Uk 7l 9 st gad Adg sa A
g 89
3 Ur Tt seA £ 7187t 93 At
4 oKD SR IR SR B TP 4 92 SPF

Fig. 3. Contents of questionnaire about emotional engagement

Settings Designed Community-based Everyday Formal-like
Sci Art Local Culture  C i Dail Aft Privat
Places cience b coum Loca ulture  Community aily ) tdoors er Private
museum gallery library center center life school institution
2 it stml stmets SAIN WS Z20IA DA A DL st 1S5S sl $loh BHSofA 2tolct
wetM 2 ZARRE Sde2 ws0| AdALD], Z2 0l oA 2 FolA SO0ItA ot W=D Hife| W=



b

o
b

on

=

f H333 HM13, pp.

_oh
El
Ho

1~20 (2014)

o] #3 WAHAIH E(Cronbach’s «)e 47 729 3] o™ oS3} 2

89% E& WA Af=S Yehit M7 Fd

Aol e AAg W82 Fig 33 2 1) Ala} w40 oy U A - mEHED
YA AFgRo] AFNEL SAYET} A7 9 (Determination Measure)

ot dpol et ofs) & B57] $lste] ‘#gt HESE TR A9 S st 72t W

A % ol Fgt - 7jE 2 3 g G0 w2 7 Ao $EEEE FHOR = HHE

ke 895 Atk agln YA o a3 Aotk 7 Al a2 Ao 71 A S 7}

st 7]& 9 &8 #e oo diste] <¥e, =3} A W e 9} FEsle] ja e 5 Qe &, 72

71&FHFH, 7] B) 449 oAV g 7te] o] &do] o Ao A EEHEA

T ol AR A& BE BREE Tdsle e o F&alo] EMANE MetH 2 ALl 2]

2 hjjstaith g Foq8 4 A do

2) AR &0l 9= Zd= Mol A - HF

AHe B ARzl el AR o A3 =25l T H(Quantification Diagram)
Ak 4 ATEA 15 Fa HuA sk v HErdst Rie 7 M Fose FA49
A AN 2Seo BaRd ] BEo @ W Tt Al mEb AAsH ot o] AL
e BA go] 2 Faw PR Heg 2 ga T AT 5@ 28 94 A NSRS
o] 2 Zulo] HE-e 2Aleks Zoly] Wi v WEHPE vtk webq A 4L 30
SRS AN olgel WE dolele] AEe Bl A1y

teor A7RA 26 WG4 BN 5% F AT NIV NFFER wR Aol 7P 5
Aol Betad Fo] BEo| B4 Bagt Ao Ao HEh P Sto] Wise] ghAlelA ofd M7t
7t gael U BFH el 543} ZAH Fof AR E RIS L 5 WA A
54 Atole] #AE BAsok gt uteby T
g4 #3004 S Tt v)E R S B Iv. 917 Zx 3z
d e ol & o] o, ol 3, F
Hel, S| E, EFAFLRE o] frARE el 1. =Sefdo| zistaH &3 #0f 2ig
FFe ot (BAFY] EAFEA, 1 A8 254 JuA BF A AFe T
dol 5L WA BHeY] Ad FEHEA o] 2AEATE A 25 HatH o
(Homogeneity Analysis)e A3kt S84 4 g5 A5 A, A3t 5o Hof AL S
2 Al 2y Mol AFAH $25 FoAFe W, 24, Fad Ho A 9, AR, Fad 2
24 WFY ot s¥sshe FAVNoE, o 3% FU 2US AN oS B 25
B4 Aol pEEEet 2 e £33 £RY Sgo] BB FFS T ot A, I
o] EA9f Aot & 4 dvh A7bE A et AR sk, 2Bl FTeta sheAld @

Contents of research

= science-related engagement =

The current conditions of
elementary students’

The characteristics of
elementary students’

science-related engagement

Methods of analysis

Descriptive statistics
-frequency analysis

Homogeneity Analysis
-Determination Measure

-Quantification Diagram
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Table 4. Places of elementary students' science-related activity (N=645, multiple response)
Order 1 2 3 4 5 6 7 8 9 10
Place Dfnly Outdoors ‘Prllvat'e After Museum Local Art Science  Community  Culture
life institution school library gallery museum center center

Freg;‘;ncy 520(82.0) 482(74.7)  480(74.4) 383(594) 365(56.6) 344(533) 284(44.0) 252(39.1) 148(229)  145(22.5)

Community
-based

Community

i E Formal-lik Desi
Settings veryday ormal-like esigned -based

Designed
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Table 5. Frequency of elementary students' science-related activities by settings

(N=645, single response)

1~5 times per 1~3 times per 1~3 times per More than 4
. Never . No response
Settings Place N%) 6 months month week times per week N%)
o N(%) N(%) N(%) N(%) °
Museum 270(42.5) 303(47.7) 60( 9.4) 1( 0.2) 1( 0.2) 10(1.6)
Designed ~ Art gallery 353(55.4) 245(38.5) 34( 5.3) 5( 0.8) 0( 0.0 8(1.2)
Science museum 382(60.3) 204(32.2) 41( 6.5) 6( 0.9 1( 0.2) 11(1.7)
Local library 294(46.1) 183(28.7) 105(16.5) 39( 6.1) 17( 2.7) 7(1.1)
Community .
based Community center  488(76.7) 105(16.5) 25( 3.9) 14( 2.2) 4( 0.6) 9(1.4)
Culture center 485(77.0) 90(14.3) 37( 5.9) 14( 2.2) 4( 0.6) 15(2.3)
Evervd Daily life 107(16.8) 108(17.0) 146(23.0) 105(16.5) 170(26.7) 9(1.4)
veryda
R Outdoors 149(23.6) 281(44.5) 164(26.0) 24( 3.8) 13( 2.1 142.2)
Formal Private institution 153(24.2) 17( 2.7) 11( 1.7) 115(18.2) 337(53.2) 12(1.9)
like After school 256(40.1) 97(15.2) 128(20.0) 136(21.3) 22( 34) 6(0.9)
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Table 6. Accompanying person at each place

Private
Alone School teacher . . . Others
institution teacher

Friend

Place Family

Settings

26 11

23

10
12
12

105
113

306
234

Museum

69
96
146

Art gallery

Designed

13

33

177
155

Science museum

Local library

32
28
371
23

58

47
106
136

81

Community

Community center

-based

79

Culture center
Daily life
Outdoors

218
433

Everyday

174

121

250
227

22
32

Private institution
After school

Formal
-like

. excluded items

Bold: primary answer, —
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Table 7. Determination measure in the representative of each informal learning environment

Science museum(designed setting)

Local library(community-based setting)

Variables D1 D2 Variables D1 D2
ScFreq 0.909 0.083 LlIFreq 0.895 0.119
ScFa 0.640 0.030 LIFa 0.378 0.007
ScFr 0.303 0.030 LIFr 0.305 0.071
ScPart 0.908 0.045 LlPart 0.902 0.046
InterestGroup 0.187 0.742 InterestGroup 0.204 0.704
AspirationGroup 0.225 0.658 AspirationGroup 0.143 0.712

Daily life(everyday setting)

After-school(formal-like setting)

Variables D1 D2 Variables D1 D2
ElFreq 0.840 0.187 AsFreq 0.900 0.164
EIAl 0.424 0.003 AsAl 0.185 0.020
ElFa 0.085 0.071 AsFr 0.436 0.105
ElPart 0.829 0.044 AsPart 0.899 0.040
InterestGroup 0.278 0.683 InterestGroup 0.176 0.719
AspirationGroup 0.302 0.685 AspirationGroup 0.181 0.647

ScFreq: variables for science center participation frequency
(1~5 times 6 months, 1~3 times 1 month, 1~3 time 1 week, over 4 times 1 week)

ScFa: variable for whether a student went to science center with one's family or without family
(ScFaO: students who went to science center with family, ScFaX: students who went to science center without family)

ScFr: variable for whether a student went to science center with one's friend or without friend
(ScFaO: students who went to science center with friend, ScFaX: frequency of students who went to science center without friend)

Explanation
for variables

ScPart: variable for whether a student participated in science-related activity in Science Center or not
(ScPartO: frequency of students who participate in science-related activity in Science Center, ScPart.X: frequency of students

who participate in science-related activity in Science Center)

InterestGroup: variable including four same interval groups based on the summated rating scale for the six questions with

5-point scale asked interests for STEM activities

(Intl: interest 1, Int2: interest 2, Int3: interest 3, Int4: interest 4)

AspirationGroup: variable including four same interval groups based on the summated rating scale for the four questions with

5-point scale asked aspirations for science-related career

(Aspl: aspiration 1, Asp2: aspiration 2, Asp3: aspiration 3, Asp4: aspiration 4)
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Fig. 9. Quantification diagram of after-school
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