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Choi et al, 201D. B2 A7 7h&d] #8Hd Aok FEHSE thF 3
7HA 2 Ay + Ath

AR Hsto] gt LA 2 d olsl, =/ HeF FFe SA
ek ofsl], AR ALS| el &3bol|l ek ko] Jojth o] Al kA 24
£ Z ZEuY 3453 42gS ZE AMFolgta & 4 Utk

Shamos(1995)= #st2 A¢fe] &S a3 2ol 4
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gy digsta Aed £ de FEOE VFHd HFH xY

(functional scientific literacy)’ & A AlsFHth. E31A <l #std 4

= A 43S Tt 204 EAY S8l #E3E £o]E By
A

B Jled B gUAE ol Fzolaw, 7%HQ Bt

oUT WA £ FFe AvhH 5 Wb I ogust 234 W
s, dold ome] Beta aoke #3t AAe) F53 HEo o
HARY BA N2 SHWY oh, A BelH TS s A

Hetugo] Hxe Fguge T EE A

<zt Ao 2E0HE olyd #HIHE AdS FgFstr] AR
Foloz FAE ok sl=7}7 o #3F =07} st

sttt oy =9 A3 AstusAe HH &

e Fdstr] fallA S nbgze #ste]l  BEA(Nature  of

Science) °lslE IF4 EX= wHsti 13 Hotuso o] F

93-S A|AFITHBybee, 1997; Driver et al, 1996; Matthew, 2012).

SHASOA m AE el AFE FFS A Folok Frk= Aol A
Hol /A" vkt 2009 N wsIA o] HeHA Aaoke] A i
© U= 2o #eke] 71E JidS #st 29 583 #9E HEE

o] XA HshA Ak

N

i



sopatel AejHolm FelMow Ypye] EAZ A 98 Aol

R S#e7)s5, 201D. 2009 /N wAgAE 45 A, 3t A4

9 AANBL olalEEE THE YEe REsgm ADSGAHETS

9], 2012). 2009 AHE oo} 2015 AW WEHAHAE  FHetE Ao

e Hetage o R olojHT 2015 AW w&Tel Tt

A ot QAT BA A4S dol AU AF e EAE Tk o)
2

7] A% Weta skl 4 BEE AASRNT
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3. B8 AP Ay Tz

VA
N
71 e AW RHE w3 o] FAE= HEet WEke] 9hA uS
hya]
=

o] W&& FAskE 2ol dasittn At 1 skl @ 2015 A

o, nFe AAS ‘AN F=x e ofoldo® AHstal, A4
o] Fxo sty FAE YFo® EIFo HT ZHoE ‘UYHER
AbaL? & AARE Brurner®] a3 2 AS AL Aok wheEbs HA
+ Brurnerd] &9 AA) 3 TS &3] & AR =3 &
g8t x| Aol 2 o3& sl FAH LR A AR Tseitlin & Galili(2005)
9} Galili(2012)¢] &&-%3} F+2%(DC structure)E 4w 1 gk},

ok
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3.1 Brurner X|&l9] F+x% % UYHEH Al

o
I3
o
2
i)
£l
E
_Q
k=)
i)
>
=
_t:lo
_’;L_l
o
rlo
e
v

@ SRS JETEE FHOE EHHolol FL WP, I FE B

2244 4ty Hdole d# 1< ggol okdzt dubFA ool of(
Adolyt D9 St A Aok dWbH opo|tfoE Shusta
ud fEe I Ho BH3s EAES o7 s dubEQl ofolf o
P A E B, T oofelfofd] HlFo NE2E EAES HE

( Bruner, 1960, p.69 )
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© % @A) WAL I wAe) FEE UBE AuEQ AeE
% Aol GBI = AFSe) oJste] AAT oI} BTk B4 A
Ao} 71¢¢ AZAE AL B X ZEAQ A A ],
ARZ, 19 4o

fru
S
I
ﬁr{
(e
o
>~
rl
O
o
=y
_?{_:
)3
ol
PR
o
fru
oft
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et
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il
rlo
I
N
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( Bruner , 1960 , p.92 )

Bruners] 74 FEEL w%e HAPL A9 Fx° g ooz
MR 0|20, A4 AAe] EAME ohe} Txo| m&H AA7A

T 1960-1970d o] w& HAZ AAZE Hloew dA7A A
o el Ha Aot A4 F2E o]F 1980dth o= Brurnere A

2o Fzo] 3 FAH YAS AUstY =2l x| AT QA=
A FAE FAEALL, Ao B dAHeE SA4% A FAEHIL
HoZ o|dl= 7teu ‘UHEE A3’ = Brurner [

o) w3 oA &7lsheTh (FAA, 1998).

o
ox
[
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I

Brurner(1996)+ 59| &3] o Az HES Edto] g3 2ol
A <39t

7 5 3 ]
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Wge As7t Fe Aol meH FA4S T YAHSInA s 2
o] 37l sie BT ANA wlA EAE AT o ojnE AW
o 997 ZEE of9A oSt Yom, FFHOE oA AN
A Be7t e BAE FFAS WA 5 2 1 9% BE go9
1 g3he) BHe ol

o}

rr
i
8
lo
o%
5
r
B

SAZ] AL 7]E Bruner7t 43 A2 729 o|&2 EE il
= ZIA7E He dAAQ M@ e, ofolrolEe] FxE FA%E
o= g8 B33 HIToE WSS olgsi=d H
83 Aoy w33 Wego g uigtrolop ke Aotk Ed oE
EUE WdgBEH AtadS ARbshe 7het] #38He ook o]F E
g2 ‘JgE 2ASTE’ & AASAT. old #& FAZFQd BFY
wso &3k o FAZQ W& tha3 2o

e
o
B=)
i)
0
fuked
Y
>
=

4) W ElX® Ala( The narrative tenet)

S throlop @ EAE Fu mabEHo mgHAe] ok} AARE Fx
& 4 RS wohFE Atmsh Ao FAolrh olopy] e F R}

ayg AARSE Fxet=d Zadk Aol 7t Aol RIS dhotet
A olaskE A2 olokrl 5] wigo] ofye}, ookr|Ee] W E . el
AR, okel7k 1 &shell #gk o]opy], Mgt Sl diaf &al =7Aok gt} 13le]
AARE A B4, FAe AMEE S8 AEs F7dn wsAAE
w3} el A Agphs AFEEC] 1 sk WelA shue] FAEES =

5 Lepojol gty A2 olopy] FA S FAA bestth dtas WelEH B
FA S Aol gt WK Tes] & AElE AEAG de 1EA A
Tooar, wade ShrolRs ©Ed] A&stAY HE FAle AAA AAE
| o PAREd 89E 9F

Yol MAES 3 Bae aTel wiEE %P F7 Aol



‘et dHA,
1 =72 83t #5to e

o] & FAdE AT, /K E HA Follo] whitd £ ok= 7HAH o]
ok v ol o] Eol7hA ZUAH R oW HEAHQ o]ZolE A
o] ARgoll flolA Karl Popper7t Z3d AAH /7

7Hdel A0 R ofF F Utk =Fo] HTYAIEC] HES] Fopd o

]_

fiN
>
oo
PL
rlr

>~
o,

ARSS AESA gUEtE, 7HEE £9 F gQlo]l B2 3RS
e At Y dFodA AANE A2 H3t
27 71IdAd A B o 2Eg Zoe Holnt”

( Bruner , 1996 , p.310 )
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“shal ool Aol 2o =¥E WHEER o=z AJANIE, F
oAl 2 A ‘U el B dbA S s (narrative heuristic)’ & A ¢HslE Fo)

o] 3t Bruner®] &34 o222 3th3] AHYSAH 7] o] BoAE=
‘el Fz B FxsteEnl ofd aydels

g slete] Baye FASAT F FAOA ofd e HIT F 9
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= T sHEO= ol TS Fxstth o] ®Risl, ¥7] o]&
AME ‘WHHE AL & Fxsten mkES JARE £3F FolA 4

Hoe T3l (culturalism Yol M2 wS5HH o|&&
AABRAT. F 7HA o8 RWHIAHOEE UE AR AAAAT
Brunere] o]&olA A4 &A= A Ao FxE HREHE 72T

of TRFolsl ATl A wMee] ZzAAE =Hym Ao A
FHoz YHPH o)t Ao Tzo RAL FTeks wdoln X

HAsF= 7idoleta &
HAEZZ 0 Z Brunerd %

To] Wk 9olA Egdte ‘x| Fx' 2 dotatE sped 3

Fo| dA&lA ‘UHE R A 2 F

T E o ok dthe Aol
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3.2 Galilig] DC +x%

re
rg
-
rr
N
1>
o
-
g
fo
M
o
_{

o
)
=
S
)
o}
=2
>
i
o=
A,

o] Wst Ae] moko] ool A ATFES IFFAC
Galili2012)2 &8st W&o AAS nAHAA A4 AAZ oty
o2 WIsh= w3 FHA HiFREIT. o]

23 #e BRY [us3d A 3 (w5 34 oA F=xsta
at

9= XA Tz’ 9 ‘YHEE Az’ o AMdzsE HEo] ok
E 4 Atk Tseitlin & Galili(2005)2] o] &g 3} o292 &3} W& A
2](Cultural Contents Knowledge)olgtal A|AslH o]zdt #HHE A|ZH3

o2 Fd3% FE2EE E-v3 7% (Discipline-Culture Structure)z}
1 FED FREE AESH Axet e RgolH, 7 o4 &
= W&o AAZAA sl S (Nucleus), A (Body), FH5-(Periphery) 3
7HA Lo g2 Uro] BPE ¢ JFUT FAHRJ] FEREY RIS

(2% 1 -119} 2.

(29 1 -1] st&-&3} F+x%=(Discipline-Culture Structure)
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sl(Nucleus)> 7+ sHZ-3 o] &9 o] == 7H Fadt de, 3
oo, #H 5L gu3tt. EA4Body)= A(Nucleus)oll A A= = &=

AAolvt MY, 49 A =e 2¥Ees Y 58 U wAge
2 FWH X (Periphery)= Al o202 AAHA A(Nucleus)ol| Al AH=E &+
A= A olA v A (Nucleus) Y EABody)ell Z3te Jg&rog @ o
ANEE He 3 oyt

53] Galili(2012)2> =88 54 fAE b7 7x5° B Ao
2, @Y sHRoZ A7 ofYgt [2F 1 -219 o] -3 #AHo=

B wE A4 2AGudyelth 198 e Eeiste B shEol
olUg} ztzte] olge] HeA ARHE sbed AsAsss TEE
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[II. [The Evolution of

S HCC

8 FA) et el

QHS ©AEt Al AT ke gAE=
W3 oldrEFQI] A A [The Evolution
A tste] ARyt A

oS3 2t

1.1 a4

physicsJ ol 4]
Ly

[e)

W7ol thg FAH o
ge was A olee

of Physics) (e]3} EoP)e] U

WAl A7 AT o A7 WRE

['The Evolution of Physics] & ®-& 1#3sle] {ulgh o] &< gl
28 Iug H3A; oflgrEllo] JAHFES} T & FoF ofIfFERR]
o] A I FU3 Aoz AAR AT HS WA &ol% olE
gsla gl

“AF7HA F-ivketel] ofIfrErQle] AJolel Fridol & #E HES H &
AAYAR, 27h A7 & AL 2708 wot A9 itk 3 ol ol
of AXIL A EE GIA7] wEolth ollfpERIY] AR Lz A 4
hAd fgl, Ty JdA#) TEla o] A T Al Ay itk [Eoisd

g = 27 R =85S BEop WIS Zlojn
Ao 7113 3 ZFAE, WA T Eof ¥E

B 4] S8 =29 34¢ 94 gx

,23,

U 1A & AEoly 3
Bolth, AT o] He iAol
Jdulele FU2 ollFERI0]



AR FYR olfolth. Tl % olAlof o o] 2AHE AL we gol ¢

=

A
rlo

(Einstein & Infeld, 1938, &7lo]e] o)

oflsrElRl 7 EoPE B3I JAFES AAMHS FIAE

al
olel¢rEelo] 24 AWH AU AT 4 Uk

“I was careful to consider all sides of the problem before I discussed it with
Einstein. I knew him well enough to understand that he would never lend his
name to ghostwriting.

A book with Einstein’ s name would really mean a book written together.

I knew that if the book was have any real historical value I must remain in
the background and let Einstein express his views. It was important that the
book should express Einstein’ s outlook on science.”

(QUEST AN AUTOBIOGRAPHY, 1980, p.308)

“ The original idea for the material of the book came from Einstein.

His intention was to write a popular book containing the principal ideas of
physics in their logical development. His point was that there are amazingly
few fundamental ideas in physics and they can all be represented in words.”

(QUEST AN AUTOBIOGRAPHY, 1980, p.308)

A

o] Ao Felste] ARA AL M BASS 98 JBH 2

o] ohJgt Bkl t 7% Aol Y AWAL HAE shof A

A3 RE FAAAA olopy] FHE JEHUT EH, EFelste] B
=

hio 8oz setg 4 U=

e

o
A&

ol

A



S 9le g AAZ o9 BAH $ETIE RelnA & Holth of
A RS B3 A% e go| WL Yk

“We have not written a textbook of physics. Here is no systematic
course in elementary physical facts and theories. Our intention was rather to
sketch in broad outline the attempts of the human mind to find a connection
between the world of ideas and the world of phenomena. We have tried to
show the active forces which compel science to invent ideas corresponding

to the reality of our world. ---”

(Einstein & Infeld, 1938, p.v)

“We had him making up for a complete lack of any concrete knowledge
of physics and mathematics by quite a great number of virtues. We found him
interested in physical and philosophical ideas and we were forced to admire
the patience with which he struggled through the less interesting and more
difficult passages. --- The book is a simple chat between you and us. You may
find it boring or interesting, dull or exciting , but our aim will be accomplished
if these pages give you some idea of the eternal struggle of the inventive human
mind for a fuller understanding of the laws governing physical phenomena.”

(Einstein & Infeld, 1938, p.vi)

Lee, 2018) #ste] B A3} 338t 2418 &}}o] o]oky]
A A, 2019)0.8 H7bE T



0o AAEE 5 e Aow Brkae B4 oz Hgay
o B4 M9E We eI gE Weowr 24 gt #iel 4
5 o) 4d We] &%, 51 BARAY W', ‘64 Ao 24
A0, TA shEelR ROk, 8d We| wEolE’, ‘9 wWe
E3elsh sl 104 olH 2o gskn B ol

‘3 0T Aidele’ of 3 A EASEsN | ‘4l 2%
oE2’, ‘58 HEA BA, ‘68 E2} £F, T AL A
o, Jridel e, ‘8" WridolEst 93 ok

‘4 g o 3W A, 4d % 2¥ER, 5d BAW

olth.(x I - 11%31)

[ 100 - 1] 9 19 34 g4 2

g

=

w4 oy A7 9]

44, 8o £5

54. EFgA9 W

A e A =)
g5tz #He] 74 FEold FoP
¥ 84. ¥l yhzo|&
~ 97, Mo et FAE
Einstein 104, Jg=9) d5td #7
The Evolution & L. 34, AL EAR=P
of Physics Infeld 473, Z3 oH =
ey BB BEHA 54" HxAe EA
) A Ado| & 64, oHZ=9} &5

74 MRE A, dTidolE

8. Jrhdolest &gt

34, BEA

A4A;
44, 3 ~HEF]
&t 54 EA
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1.2 a7 Azt

B A= B4 giakel [The Evolution of Physics] ¢ W&74<S 3
obslr] 95t Ar|H o2 (2020.6~2021.11) B4 HAHS AT EA O

Aol A& Y& BAS 9sle] White&Marsh(2006)¢] W& 241 A2
g I - 1D)e 839

B4 4o 974 FA Al7](Formulating Research Questions), T2 FZ&
(Sampling), #9(Coding), ¥4J(Method of Analysis) A& ZFP= o
of| 4 A FE(Foreshadowing Question)2 2 A7 EAe} FREW A 3
Aol A At =g A& o] FY FE J&E I
M=22 228 &3
(Emerging new
questions or themes)
t
| |
=5 7| e =g ag =4
i =T ST Method of
Resgrac;rc?g:i:t?ans} ’ (Sampling) ’ (Coding) ’ {A:al;'sis'}:

e
0| & & &(Foreshadowing Question)2| &&

[Z29 1T - 1] White & Marsh(2006)¢] &2 W& &4 4A

So7 - A L) ¢



TAA)] AT Hae teH 2o 1A "H2E ZA4 QlojA A&
% A2 ot e} o

o A& 1 W& AA T2+ oudy
oA A& 2. W& A2 F PAAA W&

A Al 71 (Formulating Research Questions)@A|+= EoPo} ##sle] 13y

H AYPAFE nig o= sl d AR AT A MA 494 2

8ol A Fxe AYsideA Awrr] fdte Galili2012)¢] -
3} Fx%=(Discipline-Culture Diagram; DC diagram) (¢]3}, DC +% %)
e o2 WE 7xE dostal DC FxE5 At

T A G4 AES 8BS Adste W8 Ao Fe4d3 ddo] 9l

g AdEE T8l EoPollA Mesta e AAAA F

S
e dd dEe EdE 23 U8 24e A¥s= Jhed
Krippendorff(2004)2] A= etsl, As)4, AAele] wkEzola =321l
HE AR B A7 Hge B
A, 3919 TR ATAY @AEkE A
F4e grstuzt st iDenzin, 1970) 3, AF Axfol gk

o
JP> El
=
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- 28 - A =1



)
o|N
o
A
oxl
o
)
2
>
i
b
to
o,
oft
b
i
ot
I

St=& st tHMerriam &

O

K
re
4y
oy
(@8]
%)

3

=
=
Q
i
N
i
Ao
N
2,
A

WA AT o4 Ao
g2 ay) 98l ARE FEes wAR B ATAE 9 FA9 #aw

3% AA 13/ HE gRow E=3go (& MW -2] #F1)

- 929 - ,-:'A -:“.':I- 1_” 'ch]I_



—2] EoP 245 fl& 28 &4

oL

f

9]

o

)

A2,
kA WHel 4H

14 T 71/ A7) A

27 A5

34 3 A A

4. Blel &5

54, E2=EAe Y

67, Ae] 7]

74, Eold TP

8% Wlo| ssole

9d We FuRll Yol

104, ole=sh J3ka] ¥

A3 G
gl

14 ol I3 1At

2748 Fol&e] F 7 7F

3 e EARN

474, A3} "=

574, FEAe] A

64, JE=9} &%

7. ARE A, dTiAdolE

87, tiAdol e} s}

0. NEEHD A5A

108, duk AiAd o]&

12 57719 sl o

124, 7|5k} A8

134, it didolest o1 A

144 A3 =4

A4Ar
W

14, d44, BdEA

24, B33 x7)9] 78R

3. B

44, 3 ~HE-

54, =49

_30_



do] WA= A 24S F i@ W X(concept memos)<t
A3 7hed Rd25E dd Ha SEE= JiE Akelel AN 23
< & °]& v E(theory memos)E ol&3t] AFAY A7 Fx9 o]
e ool ¢ Y=EE Yok

Al et o 2 EAMethod @A & ZEEAY} FFdEH Ve ©
Az, A ZGGAANA JiE mEe; o8 WEE &8st g4 A&
o g sige AU MEL ZEo] AAWEA Flsts dAol.
SAE ZA EoPollA ¥ F4| &S DC Fx&=9
A4 AAEE At x4 AAE A Adds AdPdT 28R
(2020) 5= A A E&sIAE 7125 Farste] 24 skei

g, EoP= ofopr] @4le] ERS 7FAa gler = EoPe| AZA os)
£ 98l olelrlE A gte AAS FUtE IPsAT

A wSWEY 74 Rl oA o]okr|(Story)7t zh= A E ol A
Z5 3 JdHMetz et al, 2007; Klassen, 2009; Klassen, 2010).
Klassen(2014)= “338}2] o]ok7|(Science story)’ ¢ T84S 7FF3h+=
7hedl EXplohe Attt olE &8st olopr] FA SAS
71zl EoP &< 43kt

E5(plot) > =ZA E=<d(introduction), A A(climax), 3l 4&(resolution)e] 3¢+
AZ A= Jvklx M -3] ).
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[¥ I -3] Klassen(2014)e] =& +x

=4 A afl4ax
(Introduction) (Climax) (Resolution)
5o Husl %
=0 Az =0 . 59 12
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2.1 [The Evolution of Physics] DC %%

A HA G AES Fote] EoPollA =did W 4 W& A2
efstnal stk & Ao FxE wetstr] HsA = Tseitlin
& Galili2005)¢] &3 W& A2 ol&s Ed=E AA3g DC 7255
g&st] AFRE Utk DC x5+ A 27438 vkep o] 3
(Nucleus), &A(Body), ¥ F-(Periphery) oz FAI = o] Qth

AA = HEEE dhe AHer] st ==9 EoPolA 713t
e BE AHY W&e DC Fx=o AAdsdon, bgozs Y

THEE oflsrErdl ] BH AN FasHA AAAE A4 W& A

BN
il

o] FRI(202008] AFE Fraste= kUl ME Y dAEAAS ERE
o] &3t st

e Aisis 2 A9 W8 DC Fx2E+ v 2o 1 -
1] #Fa1). Tseitlin & Galili(2005)o A1 DC F+x =0 A, M (Nucleus)& 8H&-

woto] FAME Hstnl, B FGIA g AU 0T, Y

degu ety == #F o= A3ttt ofQlqrErQle] A3 EoP
A3 51 AR AZAA HE gE Ad 4SS ANE HAHWE
Ae Fd AATE AGA FAE gheTFelth ol wekA EoPe] DC
TZ25% 7hd #(Nucleus)> oFQIERIS] nigtE B o=w MRS
o, dgste W& 9 AF@TAH) F Ao AHETHA)
o 98z BH(FAE) AR UE 5 Jdu DC FEREE F
ol dAA BH ] Fefrt F sttt
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Abstract

Exploring the role of ‘light’ in the
physics curriculum content

knowledge system

- Focusing on [The Evolution of Physics] (1938) -

Damin Lee
Physics, Department of Science Education
The Graduate School

Seoul National University

Since light is the energy that circulates air and water, many scientists
have explored light to be the most important source of life. In the
beginning, light existed, and research and research on what the
essence of light is has been continuously carried out in various fields

such as physics, philosophy, and medicine. Due to the advancement of
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science and technology, mankind has come to have various technologies
using invisible light, including light visible to the human eye, infrared
rays, and ultraviolet rays. And it can be said to be a major means of
better understanding natural phenomena on a huge scale, from atoms
to the universe. In other words, we are observing and getting to know
the much richer nature and appearance of the universe through light.
Therefore, the purpose of this study was to know what is the
important role of light in the physics knowledge system and how it is
contained in the current curriculum physics content.

In addition, we discussed how science content should be structured for
the cultivation of scientific literacy, which is being emphasized in
current science education. Light has always been a source of deep
inspiration for scientists. The great scientist Einstein also considered
light when he was young, imagining flying at the same speed as light.
Therefore, we examined the content knowledge system related to light
in Einstein and Infeld’s book [The Evolution of Physics] (henceforth
referred to as EoP), which reflects Einstein’s thoughts and viewpoints,
who gave birth to today’s great scientific theories from the
consideration of light. Since the goal of school education is specified
by the curriculum and realized through the curriculum, the development
and composition of the curriculum is centered on the selection process
of educational content. This study tried to analyze the content
knowledge system related to the light of the <2015 Revision Science
and Curriculum> Physics I subject.

Accordingly, the first study result was to analyze the role of light in
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the DC structure diagram(Tseitlin & Galili, 2005; Galili, 2012) through
EoP analysis. As a result, it was confirmed that light was a concept
that played an important role in opening a new perspective in physics.
In other words, light was closely related to the main view of physics,
which went through the mechanics view (classical) and the field view
(classical), leading to the mechanics view (quantum).

In addition, it was confirmed that each point of view plays an
important role in forming and connecting the core ideas of the physics
field. In addition, it was possible to check how the role of light
penetrates the three perspectives of mechanics (classical), field
(classical), and mechanics (quantum) and connects major elements
through the physics knowledge system diagram. The second study was
to analyze the content knowledge system of <2015 Revised Science and
Curriculum> Physics 1.

As a result of, it was confirmed that the content of light in the
curriculum emphasized the meaning of light as a tool used in
information and communication technology rather than the content
dealing with the nature of light. In textbooks, the concepts of duality
of light were simply listed and mentioned to the extent that they were
related to advanced technologies such as charge-coupled devices (CCD)
and transmission electron microscopy (TEM).

In other words, it was judged to be a fragmentary and superficial level
of content knowledge system. In other words, the textbook describes
the role of light in physics as a means of creating advanced

technology.
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