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ABSTRACT

The Effect of ‘Ecosystem and the Environment’ Lessons
based on Polanyi’'s Epistemology
on 6™ grade Elementary School students

Jung-A Kim(Korea National University of Eduation)
Jung-Fun Kim(Korea National University of Eduation)

Seoung-Hey Paik(Korea National University of Eduation)

Based on Polanyi's epistemology, this study reconstructed the sixth grade
"ecosystem and environment" unit of elementary school, and taught the students to
investigate the educational effects of changing from a human-centered world-view
to an ecological-centered world-view. Through the preliminary questionnaire conducted
before class and interview with the teacher who took the preliminary class, we
confirmed that the students were thinking human-centered thoughts. Therefore, we
focused on the ecological-centered world-view as a focal awaren, and analyzed
teaching contents in detail and developed teaching materials using narrative methods.
The narrative material was not a direct mention of the world-view, but rather a form
of asking the students new thinking questions and allowing them to think for
themselves. As a result, the number of students(11, 42%) in the experimental group
responded based on the focus type in the contextual situation judgment process
showed a higher response rate than the control group (1, 4%). On the other hand,
some students have been observed to be unable to express their changed thoughts,
which may be due to the impossibility of tacit knowledge, or because knowledge is
not completely personalized. Therefore, it is necessary to study the method of
meta—cognitive education so that students can recognize the subculture in the
theoretical orientation, and it is possible to help students to personalize the knowledge
through presenting various contextual situations in the practical orientation. Further

research is needed on the method.

© Key words: Polanyi, epistemology, ecological-centric world-view, humen-centric
world-view, 6th grade student
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ABSTRACT

A Study on SW Education-centered Elementary STEAM Education
through Case Analysis of SW Education Leading School

Yi, Soyul(Graduate school of Korea National University of Education)

Lee, YoungJun (Korea National University of Education)

This study aims to presenting methods of SW education—centered elementary STEAM
education through case analysis of SW education leading school for cultivate creative and
converged people who are future human resources in the 4th industrial revolution era. For
this, we examined the characteristics of elementary education in the 2015 revised
curriculum and the STEAM education in the 4th industrial revolution era and we discussed
how to implement the STEAM education in elementary efficiently. And this led to the
suggestion that it is more advantageous to conduct STEAM education centered on SW
education in elementary school than other school level. In addition, we analyzed the case of
SW education relative with subjects in curriculum, the case of SW education centered
STEAM project education, and the case of SW education using interactive art. We
discussed the how to integrate of the subjects in each case and the STEAM education

methods and practices in elementary school.

© Key words: Flementary school, SW education leading school, SW education,

Informatics, Case analysis of STEAM education

34



WK M3, pp. 35-52
Convergence Education Review

ASHEYD BAEE S8 FSRASY §8 2

AR 0] 27|

Qo

0 g+ SSuAE0 4otz 88 H SYuIH et 2Ms Defok=tl 1
=x0| Tt APEX YH2 Y5t EwddstE SRULSATANN AXse
SHIE Aol Folgt F 25470] Fofsilrh. o] dFeldE S 8% H &
F ug Z2ae it A4 AwrE —’F@ﬁ}‘ﬂﬁ}. Ol—‘:é A A, 82l ov], =A,
€% =R BA, A, §3 mEIH G, WA, §3 ZEIHo o o
st =& 4719 Aed 235 2l *é—‘“_#é*%— & +Hstt 849 vEd o
o] ARELS APHEYIEAYS Soto] 2Astalth A2, A, 87 ovof
disiMe 54 FA< B s 84S0y bRt w3 9 #opd] A4E st
AR AR sk, 4, 8¢ T2 = Hsi= ArRlolA 8-t
L RS 95l TS thkstn FoHl AluEy EASAES YA A=
ACE ISR, AR, 8% T2 FHo| dside #dd tFdS B3 o
AE9] ol A %‘ﬂ% LT & dvke AT 2 19 s HigeR A4
SHA IS A= S FAH Aot A, Aage PRI A
oz QIAser, B*IZZH, €% Z2IHo| doRE WA YRolA wIte] 2P
Agel iRt A, wake] 7]2AQl A4 Aol ofHY "ol #EHE & Aot
= A, 223 £ A9 ofEg, £ FHlo] B2 k¥o] desite d, §UZE
1349 7H“‘3’1‘ o % oFE, et wAt 2 FE AE9 ofHE, I = ud

O 20 SSUM, 8F, 8L, MIUEYIEA

* l‘_"—xzz S 20189 119 18¢, AAKI=EY: 20179 129 49, AR 20179 12€ 142
ORE ‘:H‘—%LJL W SR JEnSHT
wok WAIAZR), AEY SN W4 junki@jbnu.ac.kr

35



ol

ST H3H

0fo
I

A FEENE 2ok AR7Reol FAE %01 %Wﬂ %’1%6}1 O]% 3l A
=

sigsleie g29d0] Bl olTolAL UTHEAS, 2011). o|FA HAF Wol A
2e AL U el Axg SgolZ Bk
olefa Altjx B8l wekFo] Lol 2009 Y WEIYRE Hol-2

1S 9 P WSE AR5 AFSeH A& =0 2009 Mm-S o)A
T He TER 2015708 wSIFlA =)dEH FEHEP ol 71E9 HE Al
B B=e AAE slgdl @4 FA AES SHCE YWeE s = AlxTt
5, 2009; wSH, 2015). EIL
oA FIIA FE B2 A3, 7|&, 38, A& E 435 C«l ﬂﬂriol @WH
°‘§°1XHJL=T(STEAM)E DS EHot= 5 o|FAERE ofYE QE E A=
oA SAH BAE dF= 8F FAEE AEslthasersR, 2011).
fet 22 RS =Yg FHAL H2o oz 4 *35171 A= FAR
Hoh W& @9 94 FAQ 2AEY §FuEo] Wt 3 F4T olE v e

Hﬂir

el
>
)
Hu
;4

o2 AY EFY nHe IAES FAHCE FYFH0] giEAe] EEsAY, HRE
st EZA PR1og A7 E 3519 71%%1 EAE $Ps= 5 AT HHY
AHEE AYIL JYJAHEASE 2012; o], 2012 &394

5,
2012; Alg&, sHA®, 2011; sHH4 5, 2014) I8y s8us

Eol Slelo] 29 EHE D U HolA, ol2N S48 e 4
2 Bast Uk S §FOlPE g0l AAE S8l ABle] WA F8E A Aot
54 gsrke A1H 9SGl 1 AAe] Aok oA AR A AR
siogt Wk gov, WASC] A4S At $RWRY BAY F, GHL o



NBUESIT S4¥S 2B SSUANSS 88 U ST Tt 014 o

T2 1T 87t Ut

o] AFoAE ARMERZ EAY dod &Y OJOM]E‘)L:L =4
(Semantic Network Analysis; SNA)Z AMgste WAFES §
AGz2E AHEIA gt AHEQIEAS 54 el o
o AR AEse dZ2 TAE 7IReE o]FoljxH, o]y
Aol Bl EEd & St ol M HIPLE  o]FofXItK(diSessa,
2008). wEe] AUIEYAE B M9 QAR meto] Thssh, 7Rl
AoHEHAES S 7iIe=E A" DY ARE QXY EQAE®
E & AHEAAG, FAY, 2013). AoUEZ AL HAFY Y& 94
EXNg2HE HAEE A= dolE9 %/‘]Ecﬂ(co-occurrence) AAAEE
24 e R Aol EA Hd AFH Q4] ARE mobsi=dl B3l U
It @A o] AFtoAe AoHEQA #4& %’3]1 WAREY IS
Q1419 L2 E AAH O R wofstalAl S

F

[¢]

g
U,

o

HFHOR o ATY ATEAL e 2ok

1 2ARES] 89 oujo] gt 142 ojHE}?
2. AAEY] 83 59 HHo tigh 42 ofHET}?
3. AAEY] 8 RS2 A digt A4S ofmErl?
4. WAREY] &7 ASLR WO Thgof tfgt QA2 ojuFp?
I. 9+ 34
1. &A= £

o] GTol TFTANSHL §RTWKATLANN WAt SHLE Aol
& & 25490] Fofelelet. 2549 WASS) 4, AFW FHE (

(1) 37 HOXt

37



SEWKAHT M3H

Bl Hl=

A} 84 331
A of A} 167 65.7
2o 8 12
20| 34 134
e 25 9.
oo 31 122
A3 20 7.9
Sl 10 39
== 13 5.1
apst 29 114
HEw 7la b 21 83
e 2 0.8
0z 11 43
oS 24 94
sof 15 5.9

7|Ef
(B, AN, &E, TE, 530 ? 0
F£3E 10 39
FH| 254 100

2. A= &3

o] AL WAES 8% L 8T W& ZEIFe] g A4 JRE St
At ol 915 AA, $F oul, BA, §F TEIRY BH, AK|, §F Tz
Aol g, A, §F Z2IAY Wyl tste] B 4] Hed B A%t
Ak BF Aol 49 HSFLA L P& AEIE Holsteick 7 BPel
g SHe Herol AlG glo] AFEA AeYoR SHIHZE T4,

3. B4 W

o] AjoA= ARBMEYZ £4Z &8st Fotu A=Y ¢ ¥ &)
nE D20 tigk 14E EASHT 24 2 o2t WARES SE2 H|[A
o] HAE X#(unstructured text data)CZ, o] AFoJAE= NetMiner 4.39]
Aol HE7|sE &8sto] HESHA &Ao] 7Ied FHJ! FFsE AR
ekt A= HF3I JAoA= WA EeE HAE ARE FHAR £
stal, Z47+o] FEj4o] FEANE EiASt= ¥go] o|Fojxinh. o] w o] <AtoA

=

I

38



Lot 39 24 29E @] ddtel, 21 FHd F S AU AY
L Eools BUStE, AT WAE Wolse Ao, Aol X
SoR: AHA gloy WetugHoR G AuE AUl Yk TRYA
Z, o2 Sol WRIA, STEAM 5L wfuolz Agsks o AXe By
2 uE Sgselch Ed o ATdE o PR oEE AUE WolEl
oz RS st Felh A FIME WA FEAME giom
B4e g5t olEfst AXEE AN 3 AR 74 R Feh dols
o BAZd ARt YstE FY FANEW $H x Wo)o| A=T F29

ooz 7+ SHolA Uehd dolEe 3&d HAE Rt Yot SExT
of P9 YEYIE dojxdol FE9 dLrE HEYIE ¥E(projection)st
AZAGHTES &RIst7] st A4 F 33] o]

>
S~
-

e
e
Hd
!
i)
[t
i)
Hu

E A Al 7HA SHo| Z2 EAL It AA,
YEZY AvtHQl Wi(density)E &RIstAtt. &4, UERYIE +Ad0t= &4 &
24

ol59 Fx4 FAEE IS fst] dEAE F4HA(degree centrality)} U

NS4 d(betweenness centrality)e &Ittt AR, HEJIE F/Jot= ot
FZ2E wetsty] s ARYE 242 35k

ofwst ojn2 QAlSH A UEYD BHL U5t

T AN R SA4e ST A= & 2% Zrh 24 2% w7t
1433]9] 7Y &2 HiE® Yeiger d2A4: A4 mAdE SHEE 7

=7 Uy dAES B E FHoR 599 oulE S Ee ¢ A+

l"

v}

39



7 HM3H

gl
i
E]
ol

olo

F

A e

o] 77+ 433], 303]9] HlE=

o

‘B
9]

ol

9 o]

_8_’6‘

2
o] 303], 293]&

' T
[e]

e

<
o
o
o
ol

=
=

(B 2) 889 9o 214 HESQZ

g/ N/ O A |O|d|T|m|m|tT|o|lN|O|O|lo|Oo|O|O
O |H ||| O OIM|IT | d || O

e ee|e|o cle|e|e|le|e|e
M_H_OOOOO [ellol ool leollol o)

Klo

KO

=

N

=

=]

N W Al Mm| N[O N[N0 M|[0|[O|N | |O
Mmlo|lN| N[O | |H|O|m|[o|m|[c|n|O ||| |00 |
L Ao 00O O NNIHAIN || 0N|AO
Mm31100000000000000000
Kio

KO

]

81
_._._63097544298854222110
T[T NN NN NN A A A A A A A A A
o | H (B | = | oo | & || o | 80| & | =7 | 20| 7| B | %r | = | k| RW|<n| %
d| H | o | B KE| |k || | T | AR | o | K| 80| 7| RO |fr| |or |’

—
o ls oo~ oo SN 3IS52(5[(3|2(R

40



MEHENT EMHE EE0 SSUAMES 8 X SYuSO| Cfst A A

A4
N X H A6 -
k=i
o )
E+ iTe
O‘AF .
Al ‘ it
°
) Fa ® AS
= . . S i
_ A7
2= ZH i
‘ N urt . ez
‘ i
A2 : ‘ A3
oq.m ® ® °
o @z a= el ~ @
. . b == SH
e -
o o
23 S0 oz
: ° e @ et
5 o EEl e =Rl ==

LES
o

Y et | @
=5 izar
B == .
el . _
Cref
ns =0k
A4 d
R

(a8 1) LASS &9l Anjof gt Q1A

DAY 9] oulo] gt Q14 HEAE =4Sk A= (" DI 2
ARYE £4 23 YEYIE= IA o9 7IA oF9 +R2 LEEHUC 2 5k +
S= Al AmEY, AlZ FAY BA'S FHoE Ty, T4, 84 F

otm FAICE AH S5 8AES FHCE FHY u|E 4ot AS ¢
A2 BRY, QA e eY Sl Stk 8ol BRI AAR
9] 9u|R Q4 S & & Utk A3 I} E FHeE FEH,

6}%94 BAE =AY BAC d= TFH

L JSS € & AUtk AdE Y oY, ‘xSt & %
] (more)o] Y= x3lo] tigh ofnjLo] QI
EA5hS FRlstAtt. ASE BoF, OF, ‘A4 Fo| et tget Eofd
o] Ago R Y YulE olsfistal UUCH, AGE n‘“ﬂﬂ’, k7 S
U stEZIe] FHo] QIS FAlog, A7E ‘d<&, ‘He, ‘FE, ‘F

=+ 95| o]FofR 1 QU= STEAMQ ZFAo=Z g o]

S Yee T 4 Utk viAtom ASS BA, ‘7, 5ol 54 £x

1

PRURES VST X
%0 olrl
o

fifo
do
o

o
2,
Lk
4
ol
(o]
;o
o
_|L
o 8
El
™)
o _t, i

jus)

© ol

= To
2

ok fl

(0]

;‘:‘4 goll

W L

i

(o) rO

")

u:gL 5
v
o
o
- ox

o o o XN N E
SR P
ef
o M
[©]

v}

[o]

41



3 2AZ BE@sh] A% shid WeromA §@el oulE AASL Uee & 4
olck

sot 2o ATe el WAYHS B4 A9 BAY s 84S0l o
e it 9 Hopo AAe FUSHAL AASH: Ao UL AN gow =
3w AAE HBAG AA Ui FEELE woR BUSAL dAASH:
Aoz oty At ol W WAEY ATEo|E STEAM, EAISIAS] o
3 oulZE BASG TEt Bok $U49 89 FRAI~AS)HE AAEA o
£ 722 Uehits goA, 9% AL STEAMTE 402 §32 J4sH
U gAAsEe 127 g9t AEe 830 9uE A4sT 98 I 4+ 9
o}

2. §YLKY BHo] g BASY A4

Ol ® wAREC] 8% &9 FF0 Higt 42 meofsty] A HEQA 74
< TP HEYAY FEE IRIgH 27 HEYAY AA "W 0.05592
Pt Dol 2P E= 1.5 o9t F2 AdHor A2 YEAS Hk=®
E uf, o] 7t dF2 EF doleS SHLE ©ol Apo|9] dZo] o]FofX 1 Sl
Ao & 4 Ao

2t Dol &3 RIES HEHAA S dojo] 24 YAE YHede d2%
= A WAEE SAEe S A= (& 3 Zoh &4 A AT
55319 7Mg w2 WE=E UEUAT. tElE Ho] 543 F WA w2 HE
£ YEiglen, g2 7H 52 dEdE A WA E S48 e
SHuF 22 skt A Hojde & U Hel=
AT A 2 RIER S AT WASHEAE A
UERt. o2t dite & W YA ugEe 2Rt
o

Hojd AnE 712k AL $YLS BHOR o]}

D4 oy

(H 3) 8gfus M0 e A HERNIE Fdots HOS e SdY X

Y| gl dAaAdE Zdd e e S4d
1 Atz 55 0.182 0.100
2 Chot 54 0218 0310
3 x| Al 50 0.200 0.251
4 ol 49 0.200 0.219
5 A 39 0.091 0.044
6 jmin’} 37 0.109 0.154

42



AMEHERS EMEE EE0 SSUME2 S8 X SYuUKH St Q14 M

ol T 30 0.127 0.204
SHszE 25 0.145 0.109

A3 25 0.109 0.095

10 s 24 0.109 0.026
11 At 22 0.127 0.028
12 ShA} 21 0.091 0.003
13 xho| 2 20 0.073 0.003
14 iE 20 0.055 0
15 st 19 0.055 0.005
16 e 18 0.055 0.073
17 UM 18 0.036 0
18 AlCH 17 0.055 0.032
19 =g 15 0.091 0.152
20 AlE 15 0.073 0.003

| A . B6 .. .. BT.
- EE] P | °®
,, e Cp
o - ol Bl B5 :
=AM | H . - Y
| e
: o jesw s IS =0l b
® | =x o HZ & oz
27 I At L — @ =A o
H N <)
23t sz b
ol2H o ® o
B eirt L

(a8 2) uAS9 8= SHO| st Q14

WAEY FHEE FHo] "t 4 HEHAILES =ASRRE d¥e (O™ )¢

43



CARYE w4 an yEIE 34 98 /b st Tae pEEot. 7
=

3. ¥uS TR A

theo® WAHEe] §F WRLEIAY Pl et AL Tersls] gt vE
93 BAL SYsign. HEYDY A=S AP F YEYAY HA Wb
0.045907 BF Wol5e| ABAEE 1390 oleh L AYHos Fe YES

=20
AL =4 Qol5g 402 wol Aole] dAZo| of

A wmet vEYIcIAe] Holol TRH S YEhit d2%
= U4 WAEE FUYS S Bt @ H% 2o BY F Tt

5839 71 =2 Wi E Yehf9lod 7Y =2 JdAAE 24T AT FA
4= YEHUH 9ol sz FHe skt 7W FHAA NEde
% 4 9o ThgoR ‘@iol 5632 F WA we WEES Uehjqdd. o
MY 48319 WL R Al WA 2 ¥EE YEhfled 0.1728 w2 dEFE

FAAS U 9eg Slstth ol Sy APHoR AdE wolSo] 4
gHoR wee Jujsict

OEoz A 1’7} 373], ‘A A'0] 363], Fo'7} 3538 yEhgor ‘X4'9 A
T AR 22 WAEE S44 0.1962 U ols HIEYR oA A



|HER=Z

=1

At
Aolo] @ wsks o

=
=

ol

=

.

o] A= o

Al
Al

ol

»

o

o)'9} T golg
W EASL

}

g

e

=

=2

T 44 0.172
JE9] FoH At

SHA
ol

AA

o

o 24 BA
A 419) thopiat

R

i

| B oy HEYD

0.419
0.174
0.106
0.015
0.196

0.19
0.061
0.059
0.109
0.053
0.185
0.057
0.007
0.091

0.001

0.259
0.103
0.172
0.086
0.138
0.172
0.086
0.103
0.121
0.086
0.017
0.086
0.069
0.034
0.034
0.052

0.034

58
56
48
37
36
35
29
28
27
24
20
19
19
19
18
13
13
13
12
12

ofsH

ct
7t

mr

ol
KO

10
11
12
13
14
15
16
17
18
19
20

45

0.017
0.034
0.017

FH|




SEWKAHT M3H

C1 °
® G . - Cb Cc7 C8
g8 B o ° o
o ° =0l olaH sct
o eag oe o o o
e ® ® a2 Atgl =
Epe
EES
== °
Y [ ) Sl
SFAF gﬁl
=3 =T [ 2z
Y EEE] s Bl
®
=1
2oz ® MpE e
am / :
\ &=
M ~
AlA e
oty
olal ==
: _— @
2
Jts v
4 zs |
o . o ®
sy z P
. @
= [e) ®
=4 sta ® ® ¢ = 2=
aol UM mg
[ J Y £
=Ct ! ors

(23 3) ST IUO| FHO| et 214 LEYI

A SYWREEIPC Ao Y 4] UEYIE mAsRE Avhs (1
Y 33 2ok ARUE £4 23 dEYAE 34 o 7 89 P2 FEEY
o 7 a9 FRES AN AR, C1e Au, BANEY, S, 44

o
' 59 "ol olRold glo] AR 8 F) BANDY, AuY 5L
ART 5 ke BHS ANTLS L & Uk 2k TFS FHoE I, B
o, Sl B, tepd B, FASL PO S £99 FuE

I

~ 2
U 4 Qi WS APoR AR €39 HO, AW, FY Fol
oA 1S T 5 A= NS I e FHom
LG FHOE YGALE, A, B Fol
glo] thst matele] AASH Wel, YNAES F
So] ojgojxlchs ZHelN AP NS ATk C5E AT Ty
2 old. ‘B, ® Sgsha, C20 ¥, €39 BY, c4o ‘m
Asjo] gtk HolAl chaket wute] BEA A4L olsste ol sHaBEol
St e FHoE A4stn Urkn WaEc. Cok M, ‘8o'® ool
glow, C7 ', A, C8 & ‘E, Wik ¥ A9 wolz 2] 7AW

1 oft ool
o
Ol
-/

ol
-

tlo T? «,
Hu
oo ROrr K

B o
of f
T
2
o,
N [T
ol
o
el
K
ki
i

O
(W]
1o
i)
o
re
i
i
2

ol
o,

_l-‘ll‘
o
ofrl
S

{
&
1o

2

ol
-



-

MEHENT EMHE EE0 SSUAMES 8 X SYuSO| Cfst A A

UEYT ol 72 YENIAHE dAdo] Holglx ke Fxoltt.

il

o2 WARSO| 6% WEILEIHO] o] gt 14E mofsty] 917t HE
A3 45 FI5AH. UEHTY dxEg A 2y YEHIY A4 dks
0.057%2H Bt Doj59 AZPT== 1.49101H. o9 &2 Aizez 22 o

Z

T AT Wi E SAEe SR Ak (& 50 ok 74 Zd ol"@y vt
75519 7H} w2 W= UEHdS e, olEe A= S dFoIA ol
o] oHw Eoe AR dFCIM sEZRI 99| oS Aeste IoIA

HIRSHA AR 7] dZo e
oz ‘o] 6837 F HA w2 =S YEden 7MY &2 dEAE
A4 1.788& HEHISH. t2o2 ‘Wi7l 6432 A HMAR w2 WIS UE
=

T 1

7F 5182 UEhY wAF dFIA 9 offeS FAHLE s T2 2HE A
Ve & 7 AT T2 FH0] 463, ‘ARFo] 409], F=o] 313=

A]‘Eﬂ._ﬂ

= AT

A et 8¢ ZEa@e S9sthd AMHoR $EWS GHOE A4S 9
o o o} Q)

(B 4) SusIzT30 HH Q4 HEQIE Fdots HOSQ Bzt oY X

Y| Bl oAdE Sdd e S
1 oj=ct 75 1.077 0.139
2 29 68 1.788 0.142
3 jminl} 64 1327 0341
4 WA 51 1.269 0339
5 got 46 1.000 0.165
6 AlZH 40 1.077 0.073

47



7 2= 31 0.192 0.019
Z=H| 30 0.788 0.009
e 30 0.635 0.061
10 PNES] 29 0.519 0.184
11 D= 26 0.365 0.044
12 Sk 25 0.115 0.001
13 akCt 20 0.365 0.046
14 M2 15 0.25 0.038
15 ImE=n|¥s| 14 0.173 0.039
16 S 12 0.135 0.036
17 oA 10 0.212 0
18 e 10 0.058 0
19 L= 0.173 0
20 20} 0.058 0
D1 . D2
SI.E ® .4
e uz
B : ‘ hd
LE
ERE bt
ag P
® 2= - @ ==
o _ N Nz
o . —arE g A
o 21 EE] ®
e \ { | oz
° D7
e \ D5 E.é*\ »
| = e
D3 , 3:_./;1 gg Egﬂ St
° N @
L B 1 —7 8 I
o — — == L\ e |
= oen Q - =l 2\
Brey A2t M~ gE D6
'O. ) ‘. - .77 - ‘ N ?,’.5
auct 20 LX) o= DAt °
\ : gol
®
e 4 o Bl
i 2 oo
s}
=2
(27 4y SUZZIAO| THHN| TfE Q1] YEYT

WARE] FRuSZ2IO] T fiet 14 YEHIE =4S A=

H O & 7ARYE

48

R ELER

LS|

1

A & 7HA sH FER FEEHA



MEHENT EMHE EE0 SSUAMES 8 X SYuSO| Cfst A A

o 7t 89 FRES A AWEE DI B, LR, AT, WY 5
9 ekt g et edn A7) gt BAE o

G 2
L 5= & 4 A EBS D2+ AR, BEVAY VIR 55 F
ar

jabad
o
o Hu 1

o]

o2 QST gl Ao Uehyth D3E ‘ofgty, MW, WS Ut
¥ D19 W, DAY ‘54, AFEW AAHe] glo] A Y

Ay wpEe) olgee FHoR ZEIYel WwEe ¢

AR, CEE, HE 58 SAHCE olROA AAES Y FH B B2 A%
=

-0,
1>
_O‘lr‘
Rt
sk
39
£
)}
\Val
fr
oo
'I‘?%"
]
il
[

&
S
T
off
o

s 3t el Aeat Fojel

F ot D72 A, 5, $F°] SF6t
o

F ¥ ]
of digt ofEZ2 <4t U2

Soohd A WAk ARoNA wike] G Aol didt A, wite
71249 A4 gl o] deAgol EEHE 4 Avke A, AEA 9 AP
olEE, #49 <Hlol g2 =¥o] dasitte H, §AZ2IHY| I B-E of
B, o 24 3 FEH @5 ofEE, M a2 U¥E oEes HYleR
Y2 Hgog QlAsta YAt

V. 48

of ATOIHE WAEY §F oule] W U4, LR BHW Fo
QAo o) FEAOZ stely] flstel AEYIRHL

AR, DAES §80 on] QA EA% AF FASS g3te] ol

FAg wAE 3
AOR ANSL 90w, B3] Eite] FAS HBAYG A Ut FEEDE
Yoz BPAAL AASH: A0 oISk At ol W WA Q4T

49



So] chopsla BoAQ Anes EAHEAL FAvIE Aoz ask Qelct
}jluﬁ ﬂ/\]'%% %@—ﬂ%p’] Xc};\(:‘}.g-i —}r—%j_o,] Tq—oo]i/%].g_ %gﬁ —é—_l]_/pg%p’] —}F‘?ﬂjoﬂ W?}
o gug wPgos A9 FUH Y2 AE

A, BAES §HuSo @oR WAL YoM uwyke] 2y Aol of

o olE HA&ede] F=HE 4 Ane A, 4
42 £ Y9 ofHF, 4 Fvlol g2 =¥l dasite d, 9Lz
NI #Ehd ofEs, oIt 2 I FEn @59 ofFs, 9 e #dd

—0

Qk

V. Z1Ed

diSessa, A. A. (2008). A bird's-eye view of the ‘pieces’vs.
‘coherence’controversy. In S. Vosniadou (Ed.), International handbook

of research on conceptual change (pp. 35-60). New York: Routledge

WSS 5(2009), Hot WSy, R&Ie7lER IA] A2009-31% 9]

WSHE7)EF(2011), Bt WS, WSl |eR LAl A2011-361%5 [EH9)]

WESE(2015). Fot3 w8, WSE TA] A2015-745 [EF 9]

ARG, o9, A, 149(Q2012). 2009 /KA Hstat wSpgo] o 155w
‘Tabol gt E9dE wARE g HetuAte] Q14 HlwL AEE, 62(2),
104-114.

Hr2]g, Fx€(2013). HAE HEYJT E4: AFH 4] HEQ A (socio-cognitive
network) 24 &3 FHolsjAAA 7+ FHH Qn] mo}t Ab|. FEIFATE,
19(2), 73-108.

AgE, AT (2011). 250 WAREY SAAMLS(STEAM)O thet Q14] A+t

WS, 30(4). 514-523.

-3, 9%, $o1AH2011). 2009 7B wSIHYT} §E Hst wapAof ot 12
S wAREY] Q14 Wt wEst A, 15(3), 757-776.

0]24(2012). 15w #He wARES 2009 /W meIg Hebo] digk Q14 %
At S ATt AAREH =

B
ol
_“1':'4
el

50



[HEHZ

A3

TAF=Q] 2009 7§43 I

S}
ol

93, dAE (2014).

ﬂAuo

FelZ, 4149, ol

9

&

34(3), 229-240.

51



SEWKAHT M3H

ABSTRACT

Exploring the perception of secondary school teachers on
convergence and convergence education using social network

analysis

Sein Shin(Chonbuk National University)
Jun-Ki Lee(Chonbuk National University)

The purpose of this study is to understand the perception of secondary school
teachers about convergence and convergence education. A total of 254 participants
participated in the training of convergence education conducted by Convergence
Education Research Institute in KNUE. In this study, we collected the recognition
data of teachers' convergence and convergence education programs. For this
purpose, four questionnaire items were collected through online questionnaires.
First, the meaning of convergence, the purpose of convergence program, the merits
of convergence program, and the weaknesses of convergence program. The collected
atypical language data were analyzed by language network analysis method. The
results of this study are as follows: Firstly, it is recognized that the meaning of
convergence is to integrate and link various learning subjects related to a specific
subject or knowledge of various subjects and fields. Second, for the purpose of
convergence program, Third, the merits of the convergence program are that they
can induce students' interest in the class through the diversity of the class and the
integrated approach of knowledge based on cooperation among the subjects. In
addition, it is recognized that the students' creative thinking, problem solving ability
and thinking ability are expanded. Fourth, the disadvantages of the convergence
program are that it is difficult to cultivate the basic knowledge of the subject, The
ability to learn, Difficulties, difficulty in preparation of lessons, difficulties in
developing convergence programs, difficulties in cooperating and cooperating with
various teachers, and difficulties related to student level.

© Key words: Secondary school teachers, Convergence, Convergence Education,

Social network analysis
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ABSTRACT

A Study on the Limitations and Values of Convergence Education
with Study of Sex

Seyun Jang(Kangwon University)

Yejin Kim(Kangwon University)
Junho Rho(Kangwon University)
Sanghui Lee(Kangwon University)

The purpose of this paper is to explore the values and limitations of the
convergence education program which deals with the concept of sex. The program is
developed by a group named 'SPECIAL' of Kangwon National University which connotes
Sexuality Philosophical Essential Cultural Inquiring And Love. Currently, the Korean
Convergence Education does not have a program baesd on the subject of 'sex’. By
applying the diverse curriculums of different subjects to the topic of 'sex’, we are
expecting to expand the value of sex which is not only based on science and
engineering but also the art and humanities. Furthermore, this program aims to develop
creativity through the breakthrough of cognitive bias with the significance of 'creativity'
which plays pivotal role in convergence education. Therefore, this paper is introducing
about a syllabus of the convergence program on the theme of 'sex’ based on the
STEAM model.

© Key words: Convergence, Convergence Education, Sex, STEAM, Educational

program, cognitive bias
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are usually associated with clonds and stormy condi- X \ 7 J
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Figure 2-5. The general circulation of the atmosphere.
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HNias, 2000, OIFAT EAE Ak Aokl FRE ASE A2 T TR
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(B 1) RAXME 7S UAlshs stlSel At st

Response No. Pre-Test Post-Test
Classroom 10km 100km 1000km Classroom 10km 100km 1000km
17 0 3 13 9 0 0 0 1
18 0 0 6 35 0 0 1 6
19 1 7 2 2 0 2 2 1
20 9 10 4 2 1 3 3 3
21 12 6 7 4 1 1 3 3
Total 22 26 32 52 2 6 9 14
(Percentage) 19.3 22.8 28.1 45.6 1.8 53 7.9 12.3

Table 1 o4 ARdst Abgo] ko] SeA4E $AAY FAL AA7H o
of Belglx, 7hHe A4t 9ol EeoIthe At S7K
1000kmolAE S84 AR S F45.6%0] Sl of .
ol ERAY 2AUe] AXW Aol 2 Axet Wol AL YA B X
ol AA & Aoleke Aol AU oJugt,

T ATels A dolelAY 2718 A4S WS WS dolhth. 3
1000kmollA FAIAE Aztst= vHlE&S 12.3%= W% |
e A 71 AR FEo] e RS nste] EHo] Lu
FAXY BA et Lo golety AARAAE, $UL B YA
o ole% Ang Fold ANE BASES T 4 AUk

@& DelAE AT AT Az ohE AL 7H AR50l o] Fof
of gltki MAsH: S AL 99L UEd ot olHd Ak
TR QA4S Aol tEAw, 39
eEL} gEouA wet Az 49 % .
o] FIME Ao i wleo EEsb Wz we xolg Holk AL
omg wEA FYg Telsd Aty & 4 itk Zed Table 13
e u FAF AP UE B /EW 2 AAZ ARSI of
B70] lolAl T2 UAEe] Bolz 4+ Uk A% BHES WS sHn
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Pre-Test Post-Test
Classroom 10km 100km 1000km  Classroom 10km 100km 1000km
1 4 0 1 2 3 1 0 2

Response No
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2 3 2 7 6 0 1 1 4

3 9 16 5 4 16 23 29 20

4 2 16 10 7 3 8 17 28

5 0 5 5 6 3 3 1 0

6 9 13 5 1 18 31 14 4

7 1 3 8 2 0 4 6 3

8 0 2 3 13 1 0 0 7

9 35 5 5 1 42 10 7 5

10 1 0 4 2 0 0 2 0

11 8 3 2 5 2 1 0 1

12 2 0 2 0 3 4 5 3

13 1 5 7 3 2 4 9 7

14 0 1 9 5 1 1 4 5

15 11 10 5 3 2 2 2 3

16 6 7 4 2 16 15 8 8
Total 92 88 82 62 112 108 105 100
(Percentage) 80.7 77.2 719 54.4 98.2 94.7 92.1 87.7

@& DolA Aol wlg) Aol AHom old 88 AL S v
2o Z7hstath 231 1000kmeldE FAZE @ehe AR 4o ks AnE
o A9t 544%z AvHom the 8ol s SEEo]l WeIAw, A

ol

£ 877k wolic olF 59 31 SAAY gl vge Em %
d dAE 47T B ohje UAEc] TR £5¢ Fi Az o] gow
4o STt 7 She Mgo] FHARLE U 4+ A

2. Ago] T2 37 YRl WAL F
49 /i gt 3elel 9ue wend
e

A SR BFE A1 YATE SATC Uehier & BOE 9% Aol 1
G we shisol wolsh 4Rl FAE YRSt e Gt Be AhE
FUH B Rolekn FZsAt. oS (& 3] At

e

H 3) T2 2Hlo| YRIS0| RUsH REol= SISO| AT st

Pre-Test Post-Test
Response No. =) csroom  10km 100km 1000km  Classroom  10km 100km 1000km
5 0 5 5 6 3 3 1 0
6 9 13 5 1 18 31 14 4
7 1 3 8 2 0 4 6 3
8 0 2 3 13 1 0 0 7
9 35 5 5 1 42 10 7 5
10 1 0 4 2 0 0 2 0
11 8 3 2 5 2 1 0 1
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Total 54 31 32 30 66 49 30 20
(Percentage) 474 27.2 28.1 26.3 57.9 43.0 26.3 17.5

oloh ATglo] £AL U9t e AP 2L A%R FAsH] B Aol
721e Qiato] ek AolE FAISHIL A Holo] wet Felo] et

M7

o
3 AB7REA F= Aol ol Aoz 79 It AL A
v} x]-

lil i
¥
Ruic)}
[

A7y AAE FE5] AASHA e Aty & 4 ok olet Atlale wA Rl
A Vg 3A GeRg, Aol 47.4%9) SIS0l 37 Yol nXE F9] 3
Fe LA ot om, AFoE 11 HE&2 57.9%= 235|8 F7etlth. 5] g
BE2 A9 Y 10km H9olA= 9 o] YA A =olof A §lo]
w43 EXE A= o] wie @ol yetuth wEbA AADo] F2 o=
5ol el Aol wWe Fe Aok RAHGT Bwe & & AUrk
ol HolA] ¢g= we F2 JAolAw, AEE 7HAL JoE FEE W=
Aot Ay|ER RE7h BRAY Aoln AT S SHE E 4
A A5
H 4) 02 A9 YXIE0| STUSHH 2ESH = SS9 At s}
R N Pre-Test Post-Test
esponse NO- = Classroom  10km 100km  1000km  Classroom  10km 100km  1000km
1 4 0 1 2 3 1 0 2
2 3 2 7 6 0 1 1 4
3 9 16 5 4 16 23 29 20
4 2 16 10 7 3 8 17 28
12 2 0 2 0 3 4 5 3
13 1 5 7 3 2 4 9 7
14 0 1 9 5 1 1 4 5
15 11 10 5 3 2 2 2 3
16 6 7 4 2 16 15 8 8
17 0 3 13 9 0 0 0 1
18 0 0 6 35 0 0 1 6
19 1 7 2 2 0 2 2 1
20 9 10 4 2 1 3 3 3
21 12 6 7 4 1 1 3 3
Total 60 83 82 84 48 65 84 94
(Percentage) 52.6 72.8 719 73.7 421 57.0 73.7 82.5

Edlo] 4% ANY At AFS 7T Yot FEL wol BRAY BES
S @ Aolekn B PSS AR Age] BE otk Iy B9 B
Ade obd & Holo G2 BAeEo Avet b Holtk

A% Yol B
SHE A4lo] A7k
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g2 g 2 2AILIMTE UERE ZolEtal AZeiith. @
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Pre-Test Post-Test

Response
No. Classro 10km 100km  1000km 1SS0 opm 100km  1000km
1 4 0 1 2 3 1 0 2
2 3 2 7 6 0 1 1 4
5 0 5 5 6 3 3 1 0
7 1 3 8 2 0 4 6 3
8 0 2 3 13 1 0 0 7
10 1 0 4 2 0 0 2 0
14 0 1 9 5 1 1 4 5
17 0 3 13 9 0 0 0 1
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18 0 0 6 35 0 0 1 6
Total 9 16 56 80 8 10 15 28
(Percentage) 7.9 14.0 491 70.2 7.0 8.8 13.2 24.6

e (E 6yol AN vreh Zol, Fo] FPurhe ARLF] 8 1000km7t
A QAL EAY Aolekn AZSHE SISO &S Ao kolo] wet A3

Zolt L H|go] Z4stych 181 1000km7HA] Y=}

ZolEUoH, £ Fol= =
SR AolPhe A7E she B0l 75.4% HE BT olF B9 25ta 6o
4 SHgEolA T, ojZ0] £UL Ba FVS) EAo] YFL vl T WA F FYR
e 2250 o8) &S 27 AFS A AL AL Folakn Azet: Aol
Heee & 4 Aot
(B 6) YA2S 00| CHEH SHYS9| Al A3}
Response Pre-Test Post-Test
No. Classroom 10km 100km 1000km Classroom 10km 100km 1000km
3 9 16 5 4 16 23 29 20
4 2 16 10 7 3 8 17 28
6 9 13 5 1 18 31 14 4
9 35 5 5 1 42 10 7 5
11 8 3 2 5 2 1 0 1
12 2 0 2 0 3 4 5 3
13 1 5 7 3 2 4 9 7
15 11 10 5 3 2 2 2 3
16 6 7 4 2 16 15 8 8
19 1 7 2 2 0 2 2 1
20 9 10 4 2 1 3 3 3
21 12 6 7 4 1 1 3 3
Total 105 98 58 34 106 104 99 86
(Percentage) 921 86.0 50.9 29.8 93.0 91.2 86.8 754

4. G701 A REE 1Y v FAT o] et g A4

gl EAsHe 940 BxE 1Y o LYY AU HUHES aPeAS
CSEL B, WA, V1Y, % 52 gol Adsigd 2y ASol: 3
CRE, B, /1% mEom AEo) #Avt "ebgch oldd A (R 7
o AA15tsAct

1 2

(B 7) W10 ZXcts YRSl 2RO 1245 JHF0 theh Atulol Hat

Concept Pre-Test Post-Test
Gravity 34 59
Temperature 9 37
Weight 32 18
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Air pressure 27 12
Breath 17 12
Sun 2 0
Circulation 4 1
Earth 5 4
Volume 9 4
Wind 3 1
Force 5 3
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AR TE5E d717F ol HZHA] fARA o] e =42 Tk 5= Utk
sto] E8lo] AdAEAS AHsty] fste] wte Ry} olE ERlshy] 9%t Ae
Chamizo(2013)7} AIAIGE AAE H414 Hdn £44 w1, 1?4 AA| AR Fo
HAHoR & & Utk ol HolA £27F stESIA ti71E «HEsHaL 72 A0) Sk
A, BleAsthal 7FE2 Aok Sh=Alof| iRt =2 HAA Et“ﬂr =474 Hdof tigt Q14
3 §A a1 =ojof & Holrt. o]t Atalofl= AAAQl FHdolu o] 28 ofuE} 7|7t
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9]#o] #3(Chang, 2012)9] &A= Holof Fit},
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=2 NOS #gol 9= st v+, o wiZof S-2u=t

£ SQAISHAIRL, wabA(o] AAE o] Zolut HekRte] 24
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ABSTRACT

The effect of lessons introduced Dalton's idea and motion
of particles on sixth grade students’ thinking about particle
distribution of atmosphere

Kang Sik Han (Boeun Middle School, Koran National University of Education)

Seoung-Hey Paik (Korea National University of Education)

The purpose of this study was to investigate the effect of lessons introduced Dolton’s
idea and motion of particles on elementary school students' thinking about particle
distribution of atmosphere. The subjects of the study were 114 students in the 6th
grade of elementary school. Especially, we investigated whether the students' thinking
about the distribution of atmosphere depends on the height scale after the lessons.
As a result of the study, the students were classified into two types: the lightweight
particles and heavy particles separated from each other into a mass as fluids, and the
other type in which particles having different masses are mixed with each other. In
the pre—test, the higher the atmospheric height, the stronger the idea that the
atmosphere exists as a mass. However, after the lessons, the thoughts of masses
were reduced, and the idea that a mixture of different particles existed increased at
higher atmosphere scales.

Many students thought that the particles with different masses would distribute
heterogeneously according to height, but after the lessons, students changed their
thoughts to homogeneously in the case of classroom and 10km. However, the students’
thoughts of heterogeneous distribution of atmosphere increased in the case of 100km
and1000km. When students considered the distribution of particles in the atmosphere,
their thoughts related to gravity and temperature concepts were increased after the
lessons, and the thoughts related to weight and pressure were decreased. The
elementary school students, on the other hand, had thoughts that their breathing
affected the distribution of the atmosphere. This is a characteristic of elementary school
students who understand the world around themselves.

© Key words: Dalton, particle motion, distribution of atmosphere, elementary school

students, effect of lesson
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