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ARECIEETEFEENR O BHR WE) &2 HE) 77— EUTHET D, 7272 L 208
BE LOFMAGEL LTHTTIIEZE N THY (RRIICZHEEEZ R > T\ D), HEFRbERZ 2D T,
ZI LIS E GO TN T2 2 L1789, FRmUT HEFEHE ] OB TIERVwo T, Y
B e NI B NRIC IR, ho#Ft & offR Gmtt, FEE) BB ONICRD L5855
kLT 5,



AARHRINFFRTE FH28H 15 (2016)

21 BEAIVF2ASLOBERREELTO VTS5 —]
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WEEMNMED SNT-HIZBWTTHD (AAAS, 1989), T7abbL T _RTOA (7 AU B AN) HEF
ORE (JRWERTO) BEEraRE: rFQo15) T I NV 1, ARTIE I LEL) ONEE
T IRZEYTIo—) ELTCREMKL, ZOFEEE2FERHEOTH CEREBETHFHEEL LT MY Fa
Th] BEZEILLEO, BHHIZOFO—S5EFLE L TEENTND,
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BERCRBITD T8 (RWERTO [kl (knowledge)) DA DERIZOWTOIIZRIY, BFEES
IZBWTT TICRWVMERZFF> T\ D, £ LEFHENR L HWFERTHY, HeEn (BN &
FE AT - BB - [REOHREEZ D Z &0 D, B E - LEFEZOLO L LR EDLD, &
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WZBITHZUREE RS Z LIZ L L 90,

Dz BENS, T WHF ) FHKT) REOFTEIROR, HEMENHATRE
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XREREAE 52720, ZoRNOUEEZ B LZON [BEEEiiofE 7ay s b Tih 500,
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WRITERBNTHT LV, — H i REOEFIIZ TN TN D, £ 2T TR O =BL5Edf U
T 7 v— | OEFRAMRIL [T XTORABFIAHT TUE LR - $505 - B BIFR L7 2k - e -
MORG ] LR THDLN, TORDOOEEY 77— BARNNEZ TEHRY TEIZFEER L TR
Bl ZACZDTuy = MEROBHENH 5,
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IWOPEAAE L THWLNTWD S 5 —2OEEEFHE OECD-PISA TO HH#Y 77— 1220 T
L5,

OECD-PISA |ZEALFR TOECD AfEDFEBEERA |, 3 FILI1AThh, HiR) 77—,
B Y 77 o—) B ) 7T —% 15 AR L CRET 2 EERE CH 5, FHERIZHE
A7e A O A (framework) ] 23AFR S, EIUTESWOTHRAN G S D, FRTEEHMIIE
Mogens Niss ##% (7 2%/ FRT) ZHLETHREERDMBIH L THEN TR EES T
W52, fEEISHRIT L L D,

ZITE BFEV T I —) BROLDITHEL TWD:

e 7 7 o— Lk, FRa 3RO T, BreeEul, mH L, R 5l ADRET) Th
Do TAUIEFMHER T2 2 L0, BUARebE - FIE - 5 - Y — a2 o THEL AR L, @
L, FHITDZEa2ET, ZOREMNL AN Z OWEFITBW TSN R RE 2R L2 0 |
R A CREMRAY, BERWITTRITRO bivd, +or 2RI B IR B EZ L7120 58017
ERDHDTH D, | (2012 FEMERRERIZAD LFE2INZ 72)

Z® LT N5 mOEENBEMRORMEICER L&, COREY T 7 —%RoTWnaDHMNnC
DWCHHITT %] 7o, = OOMREREZE 2 Totr7% (OECD, 2010, p.117) :

« RIREDNE D TV DR (situation) & 7213 30 R(context) ;

- MREDFREROT=DIZHN D AVR T UL B 7272 W% (content), Z UL d 284G A 7

TIZL > TSNS

- MENAERH SN D BIEO R ZEAITHREON T, U K> CRIEZARRT 25 72 DITTEFIZH)

72T AURR 5 720 BE SJ (competencies),

INoi T3l ODOERTHLNG, ZoHBAEFEAHD ) ITBbLIOIF%O _>TH
50, FHEOBOIFHE 2 BT A OFGEADEEH LTINS,

EBIT TR X4 >OEFENT AT T DU A MIahizisd (bid. , p.122) 09

- 78 L (space and shape)

- 2t L E3f% (change and relationship) ;

- & (quantity) ;

- K%t (uncertainty)

Foa BT U RTERRIC 8 DI T D NARE T 5,

ST IRFEEIN O | MEZEORBIMITRES 5, MEEITRO L ) IR STV 5:

1 HE LT
2T PO AL BEEOX SR L EEMS
F3E POt B BEo ik
Ham FE IR
b L N E DR Y

1 BT LV ) FIOAE (nature) ZIRO 4 SDOMBAICERIER LI DO TH D -

- BFORBIIB LK THD

< BT EYE LT E A RR RIS K o TIRRIET S

- B G LA BT AR ERETH D

- BEARREEN G BERET V) 0% L U GERMEIZBE TN TTV .

INLLEOBRBIIARETH A I, O A MEMZATBE,
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Do ZAUTFE LN EADFEEOFRIEEL W IORRRSZRHOZ & DD (1hih),
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#2%|X OECD-PISA DU T 7 —T5F 9 [HANNE] LIR-—T, ROEKRTO, HDHWIENEKR
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WIEFF UL arveTri—thind, 1L [S55E LTOHT) GWERTO “literacy”)
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HLELESTVRYY) 720N, BifERS £7 V7)) 2x-ThAH, ko IRE] ©
et DEEICRIIST D,

55 A FIIAT 2 BOHF N HEONFRE OFERE (B EE ) #iBATISICHI LD TH S,

5 FEITR/IL D T OONEER > TWD, T772b5 (51 EFEEADREDY | 1 IEEOME Y 7223,
[T FLBIL PR TE A TFSEON? | OMWIEX 2R AL b E XD, — 5 152 L ttaoBd
b [5.38FEBREFREDRDY | TIHEME LTRSS - Uk E DBED Y, FHZETFEN
BETREZL CQWAKENZOWTEED, WLt OECD-PISA @ %2 7 72— OMEITHRT
ICEENTEY, 6] ~Oxe L CIEEARETTH D,

STHEICERZZL L, TV TFT7v— BE2RETHEAMNIL, FREED D ¥ 2T LIMEEDOIR
WAEGL L ZAICh-oT-, Ll RFHINOE 7 = M X V77 0—B) 3R LIZb D
D, BV F2T MESETIHTo TR, 7272 GERHIE <) BRI W QI3 T feig s
FHOFNIZ ZTHEL T DD E L —H L TWb, 2%V [EXEN7- (intended) | 7V
2T ADERTIZZO7 vy 27 FORETFEI L TWDLEESTLINTHAH (R (2009b)),

MIREIX s TSEBL S 7 (realized) | 7Y 2T AT/ B)E0T, T OHEEIRD DNBERK,
T bLHERHAEFZOREL VNI DT TH D,

3. ¥EBEMO¥E)TSI—

STHTETHRIT Lz ) 77— BEEEMEX T, TNEERT 5 Z LBk Hh & Rk
T2 EVHERNEF L L TORFEN D BIEL 0D, BANZR~Tz TV 7T —) EoE 2
FIHAUE, (D P ) 77— ZBRTE D) BFHMDFONE e 77— %
WEL, TNEERTIH) 2T b5#iHT5Z L1005,

BEEHEATBO T, BFEEOFONIHRRIION TS 1990 FR0BIHFEICHIIEN T T
W5, O AL Shulman OFEE L 7= 1#0% _EONEAER] (pedagogical content knowledge: PCK)
T2 (Shulman, 1986), F 72 BARITFRIIZRER CTO—BAI 257 AR (content knowledge)
ENTETR D TP, DMEAE Z 7208, TN A E 2 TS OF BRI R RZ I T\ 507,

LILENSIZOWTERTEL TE LT, ZZTHRAMNTERY, SV (BEY) T, =
NHOHRIIZ < BEEE WEHEE) ICBDI, ZHUT oW THARIEDN 2 Y OEEMERZ PR
FFoTWna, eLAb o & ZHOMEEZMIFHNTIED TUZ LW, [EITHERE Th D, £ T,
I 2 CIEEEBE A EBFIC AN SO L, TEHEEHED RV T Io—) ZMECLEY, 22T
FRIGIIC /2 5, BILEFE CORBFEE 27— AORFHILEIE Y BEA T B HE 0> &
BrVTIo— CEENBIDLEMPIZIRTHI L & LT,
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S THEFHERR T —ATHELON D& [NE] IFHENFFORE THRNES OF#TH
Lm0, RHcEid 2 % THRINERER) OFBUREE) OB NN—T 3 v (ORI &5
BT HITTTHD, SHIZINEZHIVF2TLE LU TUEETAZ LITLEEORNRICEDLS, £2
TEHHPRI(20092) TTT > 7= PRI/ E 52 L d Tl A A T2\, IR THREE) 13k X 91
IpoTUWNA:

I HFHPGREREOZEICEDS M DiniE

1. JEEERY - HORMZR A - HenE S
2. FLAER) - FERM 7T - BREDIE I X 2 BRINA =g (R OF5: - £5) OBYif
3. HBRINE=xI5 (HROFL - £5) OAXL R 2@l Vi, O¥S
II RO AN L2 M, DB
4. “Mn OT—hA 7L LTOHERNE =g (HROFS: - £5) Hig
5. “Mun OFHME — &
I HFREREOFME N L MBE, L LTo M (EIREZEHT 2 Vi ) =iEakie o
TERK
6. “Mu OFE — A&
7. FEEEAY « FERROZR R © BRE, EIME SN EEEEE M, ORI

ZofEEE RS L TSI IEFEENCTIUIB O b—2 Vi E L TOWmE Y 25T 5
ZLiTA D, ZTHICKH LT TO 3 EITEEO S EES TVD, L LEELSLH Y, 138
II & I3ERIC R 0 57 L EETO “scientia” |2, 12.& I & 13EA VS TIFT 3D “ars” IT
L&D, 2FVFEEED 5] (knowledge) DA VAN E H B> T\ D7 rEA%ZRLT
WhHEEEIND, L7eioTLIX [EBRNET] 28 0BERRORETHONANE, IHiEt
F— &, T34 Y OFsige (REBiaate) DL~ Th-Tw, JFAIIITIE T DEMEEZH
B SRD D HRINEF L LTOMREEZTLIWTHA I,

ZITEOHTIERDE, 1. [T RGBT THY, 2. 3. DEFR_EOEFH5R
(PCK) (247-%, &Bi22. 2 TREEOBE T Y= b #ihEED 2, 3 E TR EH) 75
T=ONFITFNET D, 3. TR LWVSHREED 1, 5 RONENEDL L E X L9,

INEEHICHERRD Y ¥ 2T 2AEE LTEMMELIZ03R)II1(200920)D U A FTH 5 -

a7 ELTO HEEEER] YA O 11 .5 50N content knowledge 2kt L-UL & LClE
HUORBCREEAE (ML, BRI + oo FROERECRICEEET 5, WEEEGRH 5\ 3]
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A Curriculum of Math Teacher Education
Based on Mathematics Literacy :

An Example of Basic Study of School Subject Content

Yukihiko Namikawa (School of Education, Sugiyama Jogakuen University)

Abstract : We propose a model of school subject content studies in the subject of mathematics, based on
Takemura’s framework given in Takemura (2015). In constructing a school curriculum, we might
describe “literacy” for all citizens as a principle that school curriculums embody. By applying this
method to teacher education, we develop mathematics literacy for mathematics teachers as the goal
and plan the curriculum of math teacher education so that students would acquire this “literacy”. The
curriculum of the course of math teacher education at Sugiyama Jogakuen University is given as a

concrete example.

Key words : mathematics literacy, teacher education, study of school subject content, project of literacy

of science and technology, pedagogical content knowledge
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BT 2REOHE L 72T D TH D,

T a—A DHEREICB T DR EOFEEREEZFEHT L MBI CH LI, Ta—AIFENET
Bl OBIRAEENC L C, HEMEEZ ZOOFEHERI T TS, F—H (4-85%) DOiF)N plays T
1%, HMY end (L7250 LWV X, 1TEIORNIES STV RWERBNZe b0, £ L4 EE
FEEATVD (1915, p.73, 1916, pp.202-203), % M (811 - 125%) OfEFTIEL, HWE, 178
DORNZEZE SN[ b0, 2 U TKREEL .0 &3 2 SrI T IRIR Ze 50208 U 2 8L 7
HDEL72% (1915, p.74, 1916, pp.199, 202-203), 11 - 12 2w & L THE =M (135%) OFF
HCIX TRAZHREHDHZEND) BEHEZRS (1915, pp.79, 101), AU, [ERRAY7IKEE)
ThHEFEHOR L ITHRY, THAREERM) 370bb IHEZMND L FEREITH &0 D Rk
2B THDH (1915, p.101, 1916, pp.190-191), L7243 - CTH = HIITHFRAIICH 5,

ZDEIITT 2 —A OHERRE IS ARA TR FINNALE ST DAV TRV, IR I
RO EHIZEDENTWD, [FEHNCRD L EBIL, D TEOMEL L2 5 ITidkE~ 22br
CERZE EDO L T REDERMNZE S LB D, LIER-> TEDOERRT, “FEOBAE L FPEONGE
A ET D B EROER-—TEHE OIS T 5 X 5 - LT L NCHIETH 5,
(=), ZAUTHRBLZOMTE &\ D K0 1xEe LAISHEEOE TH S ) (1915, p.76), BIZIE [
F - Jufn - AlRds JOWEORLE, AMOMORYE] e E2MEEFEEIRITN, 22006, {LFEH
Dd&LHFEOMIE (MR, T720bil - 5, BHERGeR EOMEICEN NS (p.76), 2D X
INTIARE 2R O R IR~ D B & L TRIESIT b Tnd,

T, B oHOMBREDOEZIZONTT 2—A X ED X HITBRTNDEDTHA 9, BEEOH
T - BT DT OMREREEEY, T 2 — 1% HRROFRIKERRE) LMY, [EERI%

_16_



AARHRINFFRTE FH28H 15 (2016)

HIZESTHETHD ] E LTS (1916, p.158), TIUMNRATT a—A BNEET D, Fikz [
FINZTEHT %) At (p.158), MBI EOLEAIZBNT, RO X H TSN TS (p.223), [
WA T 2) MEO “Hi&” 2Ty, ZRoNREZO L IO TNL D0 % EH > T
T, XD TEDOEMOAGREZFF > TND Z &Il b, [FERIZ, ook, Znnn “&
SO MREAEY, FNOOREEZ LT 720 DFN LD B OFRME” 3o TnhH & &I
DI, T DHEFF>TWD Z &5 |, WO Titbh 2 5206, -, 5+, (b,
IHHDEEROBEWL, [FNOAEHTEZ LI TOL, MBHZENTES, (] b O
& work Z T ZEICLoTOHR, ENOLOEKRZHETE D] (p.222),

Z ORI TEE D J71E] (Dewey, 1933) T, [ivboind—iiREEZ +53 1 CBiFE9 2 DO1% ()
“FT 72 FREORRICHT > TEDFELZHAND” IZBSTZHAICRLNS ] RIS (p.266),
ROLIZEHT SN TND (p.264), AR, BEOKGOoFELEHE T2 Z LIZHHND
N7, FEENOLOFRINKRT 2 HOZE LT “MOBMSHEREZELZSEL Z Lz Anbin
VWb E, EROOFEANE () IR AR OMINC T E RN, 2O X D ITHiT AR REIC AL
5 CHRR M L o fik A AR S5 2 L8, R0 BEBR OB L SNTW 5,

T, O LI THAIIZED L 972 LD THA 90, T 2—A (1933) ORI LU,
Za— L, VY IOETICE > T RSEONZE o8& E, A (HORER~DWET), B (3%
BOKG~OET), S OITITEOED: & O FBIc#A T2 2 & ¢, MMHAICERGR L EE
O Z L OEFLEN—HODOHR—B LIHIMARICHRA S7z) (p.264), 22187 2—A1%, #
ToIRHEREA~OBLS R OBAICHOW IR LT\ 528, Tz L Tl okt o &
O IR HER A B IR ST o0 O TE LT, TRIFE R Z OFER SN HFICRET 5 k)
(p-221) OEEMEZFEHT DI - T 50, R L] [T 2 —4 FRER] FEkC TEZ0F
E] T, BEEATE R U TR FED TR O B R BRI S Tunieny,

ZOREET L2012, BEF ESRITEZERICS W TR EZ RO & WO fEfi & E 2 T
(Dewey, 1933, p.242), SO SFEEMGERLZE L TH LD (pp.240-241), 7 =2—AIZ X 5 [AL#H
FRIZ, D USEHBAZMAAUTRO L5 128 TE 5, (1) $RIEdHH—TEoRICHE, #ilx1E Y
K] EWHROEME (B 28laL LTEST 2, TOBSEAHEALT, (2 #Fiictiss7i
Z UNSWR], ) #izlicHeo-EEd TREWVWR] LIRS, (4) ZOBRAHRITEADEELZA
S, ROBIOENE BIIX T T LBl W) EE) 2Z2088I2mc <, (1) IZBiFb KR
DELEEH L T 5, BLED L S ITHIRIL, REERBEWRIRIEO A Ch 5 ROBLE idea ZH7-72F
RE (WEE) (AT H T, BLEEEBIEL oS LIZIIF-Ek Gk 24EsdEoo, %@
TETREMIRRE DA, Th 2R concept ICROBUSRZAL LT T\, ZOFFNE, Bric eIk HL
I 5 TR A L Cho mnk e A S8 5 BB E2 BANICHZ T<hTn5,

ZZIZHERE UTIR SN TV A MR O BB R OB 2 E % T, [RIBFRO BRI 24
LT, Ta—A OHEERRICBT D2RFMICNGEE 52 DIEENRZEOFELE 725, T a—A £
FOEWETHT 2 —A OFEETH RO BB EFED BRI EH DR SHLTORWER Z /IS
T5HLE, UUEDOT 22— OHE#HRICIESWTEOERI AT D Z ENMEL 2D, TOMEEN
W S eI ClE, 7 2—A ORFENTEZERE L TORNEEZRWVEE LD,

4. FRHRPORBEBEORFNEN —BRILEXOMBEEEET SBFBE—

ARETIL, @RAGEROMAE) S R RE & 72 DI iR T O RO L 2 2 & LT, MRz
BEBRAWAT D, ZOERT, HREBRIEL L TOEFTRERMIEOED 2 AR MO T\
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LlE, Ta—A 0#HFHm (HiFE) ([CE SO THEHEBEMIEL LTED bARTIER LR, Bk
BEITCOIGROFRI L2 AR IRIE T D RARIIZE T L HHIRENIEE, BEEEROUEH L D,

4-1. BREETOMB AT 28 F AR —RILETOEEEOEHELBRICEBLT—

T a2 —A EEREEE TSRO S BIA N8 & LTHRY P 6T, WEITSBESHEIT, 81
O EREHSNTIE & T 28R % -7 (Meyhew, Edwards, pp.110-111), {AlO#iA &1 & K&
SHTHEHOHEIMTONT-O0EE SHTWRWA, THIFORES] (1978) (2 XU, FEBEdih
DY TERL, RESE & B L % S 08ia O, TRIR TS 2 L 7o03 < &BITIEIT T
X, [DATZATSETIE, SOMEEL gL HbE T, REAINTIHEEZIENTRAEND Z &) TfT
bz (pp.481-482), Z D X 5 \THVARSE & RIBSREE DI A, Z DIEFHEARFETETT 5 2 L T
WEHNT, HALRBLOBEA L0 BIEBIIAES TH -7 (p.482) 0O, T 2 — 1 FERF T H RO
DOWFIMESILTND DT, LLEDFIEIITW )5 TR TN - EBETE 5@,

ZOMEFEOBIZED X D IRl N ATREL 12 o D TH A 9 by, SIREBRIC TR LE T DA S
EENTNDOT, EADHED HEA DL EH OMEICEITTE 5 X 512 (Dewey, 1915, p.76),
FFEHI IR LR TCRO R OIFE~D TARZREK] L7820 5213 T THdH, T2 TET, REBICL D
RO E 2O HEETEEE, SR 12Cu0+C—2Cu+C02] TH D, ZDORIGRITIHNT,
PSRN TR EIC L » TEICEN RFITBHN L > TLEN), REMNETCHIE 2D, 2, T
RT7VTIZL>TUILDTHEZ b, BRORZIZLHBILEITLOERD @b : IR LHEODL
ZE, BIC BMNBRELRD L) ThDH (KK, 1979, pp.22-23), ZOiEHROIL, FELRG
Nz HFh) & U CTHRPRERERE (2012 FER) THRY RFohTng (p.146), 20 X 5 T4k
PO TRRZ IR UILRT 5 ) FB L LTEMZME S 2 & T (Dewey, 1915, pp110-111), #8572 LI
ZORERER 2D 58] SITEMICR e 5075 T, BMLETTOERDOLZERTE 5,

ZDOEFRDE, ERALFHERIEOSEH D [2Fe03+3C=2Fe+3C02] (2005a, p.186) DL
L7255, BMESRO EREROSRIFRRIC B LERITIRBIZ L > TEman b (RFIFMLERIZ L -
TEMbEN D) LHiATE, BBEIRAE L2V, L LERDOE, RZERED [2H28+02—2S+2H20)

(2005b, p.97) IZHEHT 5 & &, ZORIGKBBRELEZLO TIRLIETLE W DILTTED, RO
7eE (M) I[CEET %, Z0%E HeS TlidZe < H OANBEBRL S TWAR, 37205 HeS 13X “H
SN B LS TVAR, “SIZoNTIE” ED X HIcEzIZVDH (Fl, 2006, p.64), =2
ICHTEEOMIERERIS, EROEEDH D VITENARD BND, TOFEL [FHEO] & LTI,
EFODORAL &b, KEOWRZILIMBRTOEROONLENE (BRI O#E AR
TX 5, KEIESEEZYTT ok EzmolE, HeS 1% TkFEE%ko72), 021% TKkEELZITH-
7o) ERATE, EREOTITOMIC LA CE oo FEZ R TE 5, 2218, KEEKD
Z L EWb, KFEZITID Z L EETLETHERD (2005b, p.97) ZERTE 5D, LLEDO X I ITE
FOOEFE T [2H2S+02—2S+2H20 OISR A ZEHTER L T Lk O] 2 HE+
iE, EEOOMRRA L BEESIT CTEEQOMLEM 2 AEICEZ SEDH I LENTED,

el TEFRQDBRDOFEEL, £H2% 2Cu0+C—2Cu+C02) ([THEH S5 [FEMO] I
Lo THfREL 2%, ZOXRMOTF, EEOIEL 2H2S+02—28+2H20] (IZiF#HATE TH, 2Cu0
+C—2Cu+CO2) [ZIFMEH TERNE W H- R FRICAEIIER CE 5, ZOFETIE, ArElC
BT 5 OGRUITITEFRQ%Z, BE T 2 I6RUTTEROE L) Ko, FERNCEREZ [N
T RTIUTR B 7N 272D, T a—A (1933) 1L, &< HFEOFREERST I DL ZAICE
FOHROFFE AR T 57 (p.261), EEOLERD bEAFHDHIRI TN D,
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ZDOEFOQDRR R LT- BT, BTORZIC XL 5BETCOEFROE Lk o=@ S+
% [FHE] 2, EROQDRA DR L EFOD IR NG FAVEDBfE & 2 (f 8 CTAEFICRIE T
%, 2Cu0+C—2Cu+CO2) IZFTEHROKRIZEROZ WM LA LI, (1) CuO 1%, Cuz" &
02 L DA FUHEAETH D, BEBXE CuO (BEQ : BRzEDLN) © CuhTE 2% -
TNDEDRSTNDED (BT EZITE-ST CulloTn5) 6, (2) Bbahiz C (Bx0 : ik
EREE L) X, B EZITHS TWAENE-STHNDEN (BEFE2K-TCO2ITR>TND), Ziuh
[EEE-O) 12k > TROADERERIETE D, ZOHS CO2 11X, A A UG i A
ThoH7=H, CO2D CIEETH “FRIT” Fol=dTIEARVY, CO2 DIEAETFRHE, FERIEMEED
BIRCOMNCHIZEHFELNTNDLDT, CITETE ‘N BDY KoTolRiEL 7> T D, BLED X
INCEFROZTEROEHEHRTH Y [BHO-OQ] Ick-T, METEKY ) Z 2L, [E1E2%ITE
L) ZEERBILETHER®EZ (2005b, p.98), “EXROLFHHERLT 20 7-HT” EETE D,

ZOEFRODEANCEBNT, B LFEFRE (2005b, p.97) BEFRQOHTHEIF D HaS+
I2—S2+HI #HY BT, RO LV BLECOFPINERD “LERT ERO % HR
TER, Lo TEROOEAREFDOSISAUTEE ISR SN R ITIUI R 520D Th b, £D
BLEDOTF, 2Cu0+C—2Cu+C02) D%z [2H2S+02—2S+2H20) ZHY EIF T, THOEE
KL AHENTH D [HBHO-Q@] ZHHIE, EROVEROE HWET D L) B AEEICRET
x5, ZOXIC TETETEFER LD LR 5TV ] EROZAWIUE KR, 1979, p.25),
TONEDDFELZINORIDOFEGZ~ LT E A CERIROHF E TR S 51 (Dewey, 1933, p.261),
PLED X5 IR PO BEWROEMSE (HiE) 2 PRI U, REoFEOH CHk s i
U TR 7ok e ARl S8 5 BB HE & U TR 2O ZBRINE Ak C& 2, 7 2 —A OFFFHIC
WEZE 5 2 52 OBIEEEE ARENT, A~EORHEEME & ZATORMNRE & 20 TR 2 85185
e LCHED T 7o, TS, AR T 2BRINAZICB T D HERRSEOIED FTh 5,

4-2. B ETOMNBERERET 28T REDEE—FET7 Vr— FMVABERFEAT—
PLEOHBE WD ERE, @52 RE BHEE) 282 RO EIF Fa%5542%
ZEICEoTHATL TR L D, Z3UTRD X 5 pBdFi7e > Tv%  (2005b, pp.96-98) .,

(1 EFHZOD : [2Cu+02—2Cu0) TEL, CuO+H2—Cu+H20, CEILAMAIN TS,
(2 F#Q@ : [2H2S+02—-2S+2H20] TH2S+12—S+2HI OIGREER LItk KO X 2 IZERD D HH

INTWD, [ZNHDORIEHEMbD—FRIZN, FfbAKFEIVKFERIEERD 2L HTE D, 22T, K
Fh RO UG EBL, WIKE RO RIEERITE B D I,

(3) EFR® : 2Cu+02—-2Cu0]) ZHERY LIS, EROIIRO LS IZHAEN TN D, ZORISKD [HHlDRR
LZFELSRD &, B B 25 X HE 5N OMOBEHEIFT 0 1%, $FF CuhbEF e” 2BV
feA A4 02 1270, Fi, SR FITETFEZRVEE (D) 44 Cuzt &80, 02 & Cu2' 131 A UG
LTCuO &5 TW5, 2FY, SO, Cub O2ZE BB TIIEE VXD,

HRUERE (2006) 1% (2) T, BELZELMGATHD [CuO+CH30H—Cu+HCHO+H20, % H
D LT, CuO iR E K-> TEILIN TN D L ERO T L7t%, ROl % LT % (p.101),
MRl & @ TIEFRCEE 2 5D T, A4 7 —/L CH30H |3k SN TAL L7 7 e K HCHO 1272
SlmtEZLND, ZOETIE, AX/—/ CH30H 1 HAKERFBILDONTHRLLT LT E R
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HCHO (272> TWA DT, it &1d, KFEEKIBIEERTE D], ZD XD ITEMAER E 72D,
EFEOICL 2% (2) 1ITEDTWER, EZODRFUICHOWTIIIR SN TR,

Z O HIREICE D TEFROQODFHOES N Z HHfiiXk o L 5 1M T3, ExO@0H MM
(f#hx) LIRA “ICERT ERODOLWGRAMEEZRS 2N TE D, F 2 (2) TIHERODOML
RN, T2H2S+02—28+2H20] 1IZx9 5 “ERODRRZ DN T, SIS W5, [
WCEFEOZEATIUE, BRoXHic [BEO] 2EBZ08cTcEx 5, Zo%kEzEEE, Rz
EREOIT " B L TSN EROIT “25 SIHL TN E VI n=b T, ERODRRA
AHECE S, FUT 3) TIE, £ (1) @ 12Cu0+C—2Cu+C02) &Iz (2) @ 2H2S+02
—28+2H20| #EXROTHHISES [HHO] #HHE, EROQLEXRDEDUEFHRIZER L
T “ERQOOEHFHAOKRE X7 #HYETE 5, U EDO X5 ITEROQOH MM - BRI L EFROD
JRWE OB R A B & U 22, e S Q0 5 EROD b EROIC < EEEHEH (7,
1995, miG, 1998, BFEJE, 2005, 49, 2011) & 13520 EEOQB % BFEHICH Y FiF 5T,
FRAIE T O FIRRER AR 2 (RS 2 R MR Z A O L 5 ITHEE L TE2bil Th 5,

Z DX ITEFROD@D 72N BASFCIH S TO AW ERIEOFTRIR A RIS T D L&, &
FOQ@THRNY ZRNZEFABICFE SN TWD ZENMEEESND, ZOHEEWRRET 57201
Y, A RFSCRR ASEEL 34 344 (AR 2015455 1 18 A), BZHE 344 184 (i
H:20164-9 A 14 H), BESRHH 34F 444 GHAHR 201645 A 19 H) X842, ROT 7
— MREZEM L7z, 2B 96 A& TEK LEERE L2 ETH D,

(6] BACETOERICOVT, [ ] ICHESRHFEZ AN TT S,

O [ Bk ] opzickszErx O 1oBExcL?ER O ] oRZICLIER

2 ZOZDDERIIONT, FRTEDEIITE-TEE LA

(a) ZORIERDEAEITODER, ZOMLROLETODEFR LK DT, Zd2OEREFEINE 7=,
(b) BHESITTE -7,

(3) R (2 T () ZBRLIEA~OERN : EOX I TR TH o700y, S LTFIW,

INHOEROEFHFERIIKROEY THDH NAIFFEL TWRNEEELTND),

SCRLRTA 3 -4 52 44 BERRT 34F 44 4
(1) QO IEEH : 34 (6%) Q@OWHFIEEHE : 204 (45%)
(2) (a) 294 :56% (b) 104 :19% NA134 : 25% (a) 244 :55% (b) 154 : 34% NAG4 : 11%

(3) RS OMBANRTE QWi s34 (N (1) £ | [BEST) ofARTECWEoix 24 (N (D) 1E
EH14) T, TOEZNFE WITRLOEODOK | BF 24) T, TORZHNFL WL OESORIR

ISR TCEDDOEHRZMATLE VI HLOTH T, K TCEDDERZUAT L E NI LD THoT,

B (2) (3) IEKHEHRICED X D ICH =0 E SR b 0RO T, TEOWNS LEL WD
A EOHESITH HH, FNEEEE X THERM (8) ORZENFITIFTER S Thvy, El (2 @ (b)
104 CIRIREED) & 164 (FERRFR) 2BV T, 200 L EXEO L DA GERETR LS
DIFOE D H R (ZORRIE, EROQOZ VU ESOGRTIHT 5 Z & TITETE 220,
LG ZEBIR L COFBTE TII W07 < Th, ZOBMREEEILFEOFHRHIIT> TWOIUE, %
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DR Z RET HFLRREITR SN THTH LW Th D, Z OFERERIZIE, @B b FERED
BB DFERIRILIS L OLIUTEEAD WV TARZENEN IR SN TND LR D Z LN TE D,

LLbD &5 12z n o E OO T 2 HBEFORRRI, S HIZERDOO@D A FEIZH
57— M EZEE 2L, EROQDREATEN S5 Z L TEROQDA IME « FRAWEIZ
KOPET, “20 LT BEODIRWE M (A E &) ORLZRET 5 2 & NERINEFO
A E LTERESND, UK 2O SDORIZEDFIEIOIEETH D,

5. FHABTEOHENER—MRMP2ICET 53T —1ORE—

ARETIE, WRREICET 5T 2 —A ORMRICE B L CHEBNALOENER T RT D,

FEEDOBLIEN) HEEN TEIRR DM LA D 2 MR P O SH BRI E ZIZAH L 5 5D Th
A, WREOZ ORI BEINZOWTT 2 —4  (1916) 133 L=, RS otk
(Zi D TIRD L D IR T D (pp.190-191, 226), FHEIE [ D RBRIMLOERONE & i@
IZH>TWDHDT, b, HETHIND ILIRTHHATIZDICEA TR ZENTEDL L
b D U 725, FARLOTHNEEL QNI 9 505, LR TEIUTAEEERD AR ]
RIBERZ2OTHD ], ZOXITH LN OEREIET 2 HIRER &, g Sz b a2k
THEREOMH LD, EARRRERO IEROAEZ NS KA BRI TE 5 X 51275, 7273,
ENNRZDHRNDED X I ITENTHNDD, FELFFIICTR TE RV (p.226), Z D K 5 ITHlif:
BREATRTEOR 2, BIOHFEROMBICICBSLSFREME S, ARSI O AREME B 0 B 720,

Z DO ATREMEIC W TE, B0 Z OB OBERNGEH L TV D, flzii=a— 2
(1642-1727) HARA A (1629-1695) DOEFELRAFOERIEZ “ED L HIZ” FIEH)E, “©ZT
EDO LT WhrEfEoT, #HEHEX (F=ma) ([ZRFEL-0ON, ZOEZiEREEZE LK (1985)
ITREICAERL LT DA (pp.120-135), —=— i, ANTHRREITHENLTH=HIZ, BHHDN
PR L0 TSR, ATHEEZRITS, EAEZ#TS, SHEOMRKEEZH Lo Hific==
— NIFEPENEDO T L (p.198), TORMIEH SNTZDIX, TR OEEFSZ TH D, T DR
KT, =a— MRV MR AISHBI AR ToDTH D,

[FEROFFIHLFELIC S Bl 5, 7Y RaEEZAZEODEDIZEL X — IV aRITS L, NUE
VB (CeHe) o —lzBERTHE LI TWEF 7% (Cl10H8) ZHfH>Z & #MER L T,
WOFEH|EFRATHRE D, Xoxr~r (1979) 1ZLiuf, HEEMORFimpofEIc B4 205
A TR SIS B W CEE RS L2721 T, T LWEREESEZ e T2 USH) b5
ICBWCHEBERA CH -T2, TOHTH 727 L— [1829-1896) DIE'E L=~ B OfErEIC
BT 552 H]) 1%, #—aBoilal: v ) EICER U CRbErED AR 2 RO T Mk ks
Fre, TR AT DET, FORE, 7V =3 FTE Y b [1869 EICHRDT V (0%
O, FIUCE S TH—IVAFETELNIFH L, EERSHLZEEL Z LIRS LIz, ZOHEHIC
BOWTH, MRS TREMEN R OBELIZ L - GEF ST 5,

PLED &9 a2, MRl Es TSRO R RRER] ThoH Z L2 LT\ 5, fliFeR
L, [Z0%OBERITENCRWT, K AWEFAIC LY BRISGHT 272012, “—Rs” 58k
SNTWBHETTHD | (Dewey, 1916, p.228), L7=id> THERMES A RN T H21E, BISEOHIN
D OB TIRIE SN D HIFEV 2, ISRRFEE &I “HafnEHIHE LT @3, O ERE
EHIENEE (PR IREE U THRELRTUER S22, ZOAEZBE 2, HERESERAT
T 5 & 9 ICREONE Z BB NFICTR L CO L HRNEFZOMLEY, U ERE & LT
AERINRTUTR B2, Z ZICHABFEROBRNEFOHEHEREZIRT CTE D,
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6. BHABTEL L TOHEZFEAR —OAEOBERENRD ekt ZhHilc—

BRI AR DB RN BB B LTSI 65 2 L 2 FHEICHER LT, A
FalEZT = — A OBEBGRIE SN TRBE OB B WRONEHAREIT ) Z L2k o> T, BRNEF
BT DEBE M EDOTED FEor LT, S LICHRREROARNAFZOMENEREZWRLT
&7, HEBEIIEOIIEE A L D HBNEOIE - e RHE L 75 2 LA E AT, 1D
WOFEFICER LTRBE 2V, OARETIE [#Hh5< 0 -CRBEEBOBE L W7, RE “HE L
LTOTHR (EDOLITHZFESOD) ITHENRE SN TT (20152, p.34), [MlzHx 5
D] EVD LU N EEREETH CHES N2 L b H Y, BIRESHINC L D #HEitmE s LT
D) HVF 2T AOIERCEREN 43 TV, £ LT, 1980 4 [HEHMOERNER)) <°
1990 FERD T LWEIBL < [0 BB Z BT 5 2 & ¢, Hilidsm - DER R %
WO DHIET, BV F T MMFFEOZEREAEA TS (2015b), Z ORIEIL, —xA9%mE: (L)
DB 7 )V — T — OFFEERE LUE D 23 [E O S FREE M EIEER D #A 2 TOZRWELRIZ (HLEF,
2012), HRIF)Z L5, BEINEOBER « 58 “Ofns” Mz #z 500y 20 L Tn<
LB T ) 2T DRFED ke ZRNS, WNREME - 9% HE R ont L LT
EE I BRNFFOEREEEL, —EERSN TN TIN,

ZOBRELBTESHOa L ET VDD T CRZICB S 2 TRBE 2V, avreTryr—id
ZH %1, OECD @ DeSeCo (Definition and Selection of Competencies : 1997-2003) 7w =7
MZEoST [F—arverri—] LLTIRIN, RO=D2DH7 IV —THkIns (74 F=
LA, 2006) . Rk« HATEEOE B A EAEHENS WS HE S, BB AENI TR HEES, BRI
IEE A6/, 1997 221X U F % DeSeCo D=L BT o L —#ilc o C, BB Ei#ES (2007)
I, FEEEEME (1998) AMRANCIBT - THEEXZ ) X TFEEESD (areTry—) Lnosx
FEFGID LTWe) L LTWD, Z0fmdkl S EEUGT 2 ANINE LS B ARIICZEY BT b
TETHY, HRBEFHRS~OHBMCE WEREHE BT HHERROEEEDIED FIZo0
TJ (2014) 1%, THTLWEHRICMEE L 72 5 &E i IO B (ZBIT 280 & LT TOECD 234&E+
HX— a7 U U—OBRICET HEHL HE2FT T, ThOOEROMERME LT, L7
Hk-HREEEGT D L &b, FEHEXEAEOT TENLZIEH LR s, HoifEEREL, £
OFEPAZ AT CTEERI - HEIICERIE L) T REHER L T0D, £ L TZEORBEO-OIZIE [
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The Curriculum Study as Subject Contents Study :

Development of Subject Contents Based on J. Dewey’s Educational Theory
Ikuo Kajiwara (Faculty of Education, Ehime University)

Abstract : The purpose of this paper is to propose the method of curriculum study in subject contents
study and its social meaning through development of subject contents based on J. Dewey’s educational
theory. First, it is pointed out that curriculum studies have not been researched focusing on
educational process. Studies on Dewey’s curriculum are also similar, particularly the educational
process that teachers and learners systematize knowledge of pure science is not clarified. Second, this
paper exemplifies the process through development of subject contents of oxidation-reduction based on
Dewey’s educational theory. Third, the social necessity of pure science is discussed and a social
meaning of subject contents study is showed. Pure science has a potential as an applied science. This

fact gives a social significance and responsibility to subject contents study that develops the contents of

pure science focusing on educational process.

Key words : subject contents study, the curriculum study focusing on educational process, Dewey’s

educational theory, a social significance of subject contents study
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A4 MEDILTV D, ISCD2 TIERERIEH LR HBDEE D 50%RETH D, FHBIDA T
biology, chemistry, physics ﬁ>*ﬁxﬁ"3‘f§b D, WL O DIETIL geography <° earth science & L“C%I
2 TCW5%, ISCD3 TiXlZ e A EDEDF EIICH T4 %2 T\5, LavL, BHEBNCEEREKOH
HEIZOWTENZENOFRE OBLENLHEZ THNDNE I MITHONTEIEL SN T\ T, £,
BH ORI THEET &4 (Core Ideas) IZOWTORRITAR S TRV,

2 i Context based science teaching (%, B Fa2# x5 L COFROEEMEZFFH L 15, [
EDBHATOWTHIRDS W O —21, 16 B ORI OO0 T, ML L TWT, HRO2R
WEEZR FHEAELDO TREOND Z L] THDH EIERHL T 5 (Sjeberg, 2002, Osborne, Simon
and Collins, 2003, Aikenhead, 2005), F7-, FAOFR BIZxtT 58-S & BEEZ 5 5 A[EEZ:
FEE, TR e eI s a e LT, e & BAMRE Loty s & EEMZRS A2 Hv
HZETHD, )& LTS (Bennett, et al, 2007), = D& z % F&IZ L7 ZF % (context-based science
teaching # 5V I science-technology-society (STS) approach)id, “#AED H & OATE & BERT 2F
FHUEME L & BT, B HANOE TR, R, #arlE A i L s, ZofiuI AR X
KT A ﬁ@@ﬂ?&ﬁ OFEMEE b —ET 5,

3.4 Y- {LFE - &Y - MEHSD T&Edi] ~DER
MBS T 22 D3 <X 1791 40 L. Galvani ([Z L5 W = /V DR OfFRIIC K 55
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SEER ZMFZE LTSz L st Tng (Lazcano 2008, Mk, 2015), F7=, Schrédinger

(1944) 12 & 2"What is life?”: [Ady &3m0 2 1 13, Azt 2WE 2 WELF OS50 b
TW5, M%ﬁ%iﬁﬂ%ﬂﬁﬁ&%kwﬁEAﬂﬁ<ﬁ6TTIXWV@?ﬁ%%ii E%itié

MERRT A2WEEBER L QW e, AT o132 ORIRE A & IFEMOKRE LD X 9 IZER
DM E 72> TE 72 (W, 2015), HFENOITHERZEm iR A D& 2 7L & big, HiEkE
MR 52 D2RETH Y, EMPHEROEREEICET 2 &0 5 A ERAS J. Hutton 12 L V2%
STz (Fritjof, 1996, fafH, 2015),

LD X 51, W5 - b5 - By - HERE SO0 T ICkT 282 HF1df - TR,
E%%ﬁ%®%®f$ﬁj®ﬁzﬁi,%TL%E%ﬂ%iﬁ_iéﬁémﬁﬁﬁkﬁéitwoL
ﬂb,ﬁﬁ®%%$ﬁ?ﬁféﬁjﬂﬁ¢5@ﬂﬁﬁ FFTNTED L VOB RIZE > TThILT
W5, T IZOWTOREIZR AT 2HBET HI21E, e &L EEEROWEL - b - 44 - Hh
FOHEBRNEOHFIZESE OO RTGH, E L réEunJ WZOWT D RMEE NN DUGER DN & D,

ZlEL, ZITHAT AR, TROABEAROK V) KT, RIERSNIZT A Y IR
HEDNE %77 Core Ideas (National Research Council, 2012) (ZHMS4 25 LE2 65, &
I LHEFED concept L[AFETH DA, concept ODINEITFRELNIE N NT=BE X F TH5H, HAD 4
DL TmxX—], TR WE)] IX concept IZHUTIXE DN, My & THIER] 2oV TCIER

FRPEDIANIC ANV Z E N TE DB bn L &5 2 L1 T& 5, Idea ITinHMER L UGHEE
DRNCEiE CE D Z LDl EEATND. LEEn-T, BAD4#EIE, four concepts LV e
LA fourideas EFRHLTEHHLDOTHD. Ld, Lo TWbHidea THY, TAV IDOHD L X
BLTHARDLD LW BEMEIAD T, Japanese Core Ideas Z 1AM L C, Jpn. Core Ideas & '
ST EERELIZ,

35 «a-TFI5—HEEEMLETHHEEDEEDRER

HEER 2 AR AE OV RIC BT 2 B EORLIR T, 1M TEM) OfEHEShTnd (E2), 20
YER % RIET OITFEBICIIERZ TH Y, HREIIZO 0 SHEEE TOMHLE DROFIC, FEFTTH
WENDERDOLHREZDBENTLINTND Z ENEV, ZORIRIET T, MEOIERZT 58
BFIXWMEE ORI TERT 2 X ICHIBM T o TWD, L, WEEREZHW=T 7 Ohiksy
fig5Zh%  (Schaeffer, 1927) NE<ATONTEY, ZIUTLVEEETICEENLIWE (#E: o-7 2
7—8) BHEVWITHEEOIMIHEINTZHE TS, MEER CERZRIETZ Enbnd, HERICE
FAVHLAE T DB AEMOMEE R TER L, BN TUIERT2WE L LTHIZ ST b

Do ZOMERE VO BRIT THLE WS Eqmox ) & [RISE WO WEOBE ) Ol 2 FFo,

WER &\ 9 Bk 2 VS8BTl F28E 1 Em) Tho E b OERZ BT, H4 Tt
EEELTCWAOT, ) & Thir WHE) ) OREZYPNERTE 5, RIS, MEHED [RIGEW)H

WEOEE | % S DIZHRTTT DHEMBIFE O FAIEE, EMmBWE LIRS S72R 0, ) 266
% TR (WE) | BNEADEFICRES B LW BLEELIED,

7o Z20E, MHRICE ENDIHRETHD a7 2 7 —B LRI UIERZ T DEEED, MERLISM G i S
A, MR &R CSUSICEDNIZ 6 E 9 THA Dby, 1 D3 KR EO» bt Sz a7 27—
YEETMIE FH, 2014) THD, b 1 DIMEMNEE LT o-7 2 7—B 2 ETe Ry
BHATEAICTH D, ZNEHOMBHIE ENDEERIL, MEROD o -7 2 7 —B LEFEOKIGEEZT 2 (X13),

a7 IT7—BIETY v FEGEIKGRT DR (RS EC3.2.1) (283, ZoHE
R o Q=D RESEZ KGR L TT XA MY V&R T, BAEANCEFRE (a-~/V h—2R) EThN
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KT By a-T 2T —POEEEFESITEC 3.2.1.1 ThHhD, o7 I T7—PITi% 4 HEE I8
SNTEY, X X7EROT 2 BESITRR S ATEEMEEH 228, R ULUS 2 flllt UR AR &
B2 %, FONVERMITETHEDOHDPETHY, <37 147 MddE (Benedict, 1909) (ZAF(ET S 81
Fr (Cut) Z#ETLLT, B (Cu0) OIRBEILEEANKT 5, a-7 I 7 —BIEF UlEE TlE
72, TR UG 2 il UClRl CAERM & 52 % 2 & 28l 2 BN H 5,

< h A ARk > <=Lk >
a-PI5—¥ . a-PI5—
FoTY - 2@ LA _EDa-JILI—R » 2{E®Da-TJILI—R
hHa(1—4)FEES ARa(1—a)isS
LT+ ANV DEREY L= %E
EFEITTEHD EITTEHD

3 TUIUIIHTBa-TI5—EDRIEEERT DEDHEE

W, FWBEEEFEM &, BT R_REFEHAE L O#EA2 £ 3ICE L DD, BEEEOEWE A,
WE, AlEL OBEAFEEIZEO LTI ONDTHA I D,

x3 RALIEBREMOERLER-INESFEERLOBE

[ZE=3 0]
AN DER A DS DR JHAEEE REIR DR
LEERIE R
SHIE & DBSE © © © A
K& DREE © © @) A
BEsh & DEE © © © ©
ME & DREEE O O © ©
Rt & DREE O © © ©
ELDEE A A © A
EFEDOREE © © © ©
HBMIZESE | OOPTEROD ¢ | O LHEEIERD | EYOBZENER | MEMOBERHIE
DFHBAENAR | -7 EI5—ELT | a-TI53—EHR | Da-TI53—F |&EDa-TI5—
NDEBER DIVENMELT | TUTUEMMEL | LRILBEEL, | EERULEEE
HHADHLIEFE | CTEFBEESTE | TUoTUE0HET | L, BRICOL:
1295 TTHEIZT B HENTHEILLEL | TUTUERET
LTHRIASTL | 2EMTHFIZF
) HahTuLb
EEROAE | - KOZE(E AEERE (TV | EERE (TY | - EERE (TY
KB EROEH | TUNSEINE | TURDRBENE | TUNSEIE
KBHEWSIRE | THEICGLIILEE | THEICGLILEE | THICGLHI L
DEBREIIETE | ARTA4UMEE | RRXTA UV MAE | RRT40 MEE
D TOHEER THRT 54 E) | THRIDHLE) | THRRTHELE)
KERMHEAER | - BRMMENRE | - BEMNSESEFE
- BRETERERE | - BETRERE | TRICEHEDRTE
ERICKDRIGE
Ltk TcES

(O : 3EL\EEE ; O : FHULVERE ; A :

BhEAELY)
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A O OMERIZIE L, A, BEE, A0 & OBEIIIROD, ROGSCWE LD 2 & & oRhE I
ThA A9, DOIMIH LIZMERIEX, DOFOMER L D WE L L TIRAST L, 7 7 AR EZ I Z
t%&f@@@ﬁMi MG A ER S5, RIS LTAWSET, WE L U Z 5 < BR
SELN, AMLLEBVHLIEE ZAFZRTHARNWDT, Af b OB ESEASE S Z LN TE
720N, %@t@ WORHANRVETH D, 6, Baed WAV Mk, 2010) TiX, Amse
Hib L OBRHE B ST 2 Z L BNEETH L —T7, WELEINIOWTITHA LN TH D, HER L i
Ve WERBER & ORI & D8k & L COSUR EORRT= 0 2386 25 28U T 20X, A WE O
EURA S5 Z L NAREE £ 2D,

4. ¥R

(L —), Thir (WHE) ), TEdn), THIERD LW OBEEE, S WE - (st - W) - o
HREHNCETE SN DTS, 4B BEICEHEL TS, ZiHUuET AU DA Framework for K-12
Science Education” (b LoD, AARD ABEERITT AU 1D Core Ideas £ 525 HDTHY,
Japanese Core Ideas & T X& ThH5, I—1 v/ \TIHEFETRENLRNEZ, @STFHFETLHED
P72 NB 2B 2 AN R H307=28, Core Ideas (ZAHYS T2 & DITFELE I TRV, 4 D04
TGS V] ITOWTRRD RN RO, ] ZRERICET 512 4 BEED
BRNEIZ M TN TOESBENLORMED, T ~OI@RMEE AN DUERRD D, 4
B HXIZAARDAMED 5 b, (k%L EYOBEBEBIMEZ D80 & L TEEROFZ5F T, 220
BHH O TN TE 28 O T2 R LTc, SRITZ DO X O B 2 ERORETER L, WHE
& M) O 2BEEOBFNRNGE LN T EEL, BHEHEIRC NMATE~DRLD & E 579 7&
EBLETHIEPHETH D,

x

(1) DR WE) ] &V Fb B, WEOK RS, T7hbb, WENR - CTHRTWD Z & 2 Ek
T 5N TH D,

(2) ZoXIIFEED 1 ANTTICHE L= (Munegumi, 2013, LR, 2015) (208 L7=X % B AGE

REIFHBE L, BEREZHTMA 7D TH S,

lL
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Overlap of Physics, Chemistry, Biology, and Geology :

Considering Life and Multidisciplinary Teaching Aids for Chemistry and Biology

Toratane Munegumi (Naruto University of Education)
Yukitaka Hayafuji (Naruto University of Education)

Abstract : The present course guidelines for science education that have been set by the Japanese
government have systematic and consecutive content, with each core idea of physics, chemistry, biology,
and geology being defined as energy, particle (matter), life, and earth, respectively. One of the purposes
of this partitioning is to establish the four core ideas that are central to science education in Japan.
However, although the boundaries between these four core ideas are flexible, the systematic features of
the approach impose a clear delineation between the subject areas. This contradiction can lead to
overly rigid ways of thinking and can prevent students from learning in a creative, flexible, and
multidisciplinary manner. This research compares the four-core approach that is followed in Japan
with approaches to science education taken by institutions in the U.S. and Europe. The different fields
of science are considered and the interrelationship between the subject areas is discussed in a
historical context. It is proposed that a more flexible interdisciplinary way of thinking in students
should be fostered by using the concept of enzymes as a teaching aid, which can be viewed in the

context of both chemistry (or particle (matter)) and biology (or life).

Key words : four concepts, core ideas, life, enzyme, teaching aid
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BROAERDHRRIC L 5 FERBRATDOIR X
— A F Y AFEEEBLHRE A1l Kinds of Musicl Otz @ L T—

X Fn B!

BE . AEOBAIL, XV 2OPEERBIEFEE TALL Kinds of Musicl] @ [Sound Patterns] @
Wﬁ%i%®$m®ﬁ5 KOBET 22 & T, TROEROUSEND 75 FHFHFRNEOHE 2 5 % B
ML, SHOEMRDOHETIE~DOREESL Z L ThDH, £9, [Sound Patterns] OWNEE72>T
WHH %@%ﬁ%f@%%ﬁ%%%ﬁ ZL, TOBHRICH DB AT e EROERDERNCELE L, £
L CEABIZ, TROARDEBEITEHOWTELR L, fmée LT, [Sound Patterns] MDEENEARK
1L, AMDREZ BT HBRICAEAN SN TELEROTFEL WV IBANLEZ LN TS EWNZ D,
ZIUTERDERRDOERN O D &, FEOIMNTEZE LS VT LW S KoBR RS, EEON
HI72 B DDA LN R RIFTND LR D, BEEDEMDIIY TOEEHIER BT, WNRbDDFER
BLEWOTLEAEAND Z ERMETHA D,

T—— R HEOER, A XU Z2OEEREFRE, [All Kinds of Musicl

1. IROBERE

1.1 MEREDFE

W20 O FETEE EAHIGT TIdvh - PR EE, SRS (R0 I hEdE] Luvo)
H- S ENRT O, [FEEFEE] 0FEIOW T, [FERED XL HITESL 6 Tnd
INCONT, BEESCEHEFTOBEEZMT T2 L, T LOME BN EANTHRECR IR 2 % ?“
52k, BEERS > TWHERLZNL DM E 2R T HFECIL SR EICOWTERIEE 218 L
o528, TR -HOLOLE L TThiud ZENRUITHD, ) CEREE, 2008, p. 19)
LR INTND, ZLT, EREF I - T0NDHEHRLE LT 6, VXA, EE, il 772X
Fa7, @, A, MR BT o TS CUHRFA, 2008, pp. 13-14) , ABFSECIE 835
RERFLORE] LW ) RUER Lz, [FEESEE] F,  [EROHEREFLORE] (22
W, [FLH L ORFFRNRBEROF T XARCHEENET S, ) [FORE, Wy, A5 LEEhy
AR SN DR L ENT- 0T 5 2 212k, —EORE— MR EnEENS, | (X
HEFYA, 2008, p.13) 72&, EREILNED I HICBHL, EEPEO DNLDNENI ZEiT
LM SN TS, L, ZORBIZARAESDOEFEE ED X ) ICBRE# ST TER~LES
KO TEONEVIPLEL BT SN TR, AN ED X 9 IICEF A BESIT CERE-

b KIREBERFHE T N GEFEREET)  akira0831y@gmail.com
ZATH (2015649 A 30 H  XPEH : 2016422 /] 18 H
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FROAEROBRIC £ D ERBERNE O 2 7

KO TEEDOD, THROLEROEROMEEL, FRIGENZE L TMmb Z LN T, AR, IF
WNRED LTS BTN DEDN] LWV Z e a2 X DIESEIFET D 2 EITORMNR DD TR,

ZITWY [HEREOAR) L1E, ERORICILY, ABORNBRE0RERE L THOMINCESL B
N5z L, ZTLTEREESL DB TEDANONANCEHT-72aBRN-> b2 &, DEVIEN
Wb OB EEND Z L% [EHEOAR] &3 % (P9, 2015, pp. 185-186), AMIEZitE
T, W72 D EERA 72 B OMRER A fAGhE D 2 & TOMINTERETE S D, MK L Tx
EEZOND, FLT, TDOEFEEEDL ST ANBEONANZHTZ RN ER S Tnbs Z kbbb
b, ERNERR LIEZET 2 N OIS ST/ 2R ER SN TE B2 bND, 2O L5 [
BWOAERR] EVIHEE S ST, FAGERORENCHAIN T RITEN 2R ETH 2 kv, AT
[EHEREDL IS BRTNDHADN ENS T2 L D L<EMREL, FRFCPIS AR SN D,
DFEDRENEDRDBDLDOTII VN EE XD,

FREOBBEERMN D, ] U H—DRE LA X 2AOPEHEOEERERETHD [ALL
Kinds of Music (& b 2D EH) ]  (John Paynter, 1979) IZiEH Lo, Z OB, ZE72
BFAED D FHORFC N & F2 & ORI RBH 0 280, AEAOPEET 22 2@ L CTER
RBR 5 Z LICHBIRN B D & STV (BERE, 1982, pp. 53-54), F L CZDOHBIDE &12, [Voicel
(7) , [Moods&Messagel] (LH— K& A vE—) , [SoundMachinesl] (F&H43E®E) , [Sound
Patterns] (FD/ /% —1) OEAEBNOHERIILTWD, REFFETIL, D)5 [Sound Patterns,]
Y EF5, ZZITFERANY —UITEOL HAIVERIZZR > TO BRI 5 TWD & ST
W5 (BERE, 1982, p.55) . ZOFEBIEMND, AN ED L ICHEROBKRER 2 BEE ST CF%s
3K 2 TWNSToDD & S FEEDOEN BT DRI T D DO TIX ARV & B 2 T,

[A11l kinds of Musicl (ZDWTOIATAFIEIZIZIE L (1986) 23D, LnL, ZIUIAWERED
FHEEREZLTEHOTHY, BRNFICOWTHLMNILEbLD TRV, Lo TR, #
BICHAZAHRCAEROBLEN DBERNF X, SROMEREROBUREAZHA LML LS LT5 L
ZAITMBEMERS D VR D,

1.2 BIROBM

AWFZED BRNE, A ¥V 2OHEEEEREREE [ALL Kinds of Music] @ [Sound Patternsl] dW
BEEROEROESICZ VG2 2 LT, FROEROEEN SR EERBRNEONRZ %
LML, BHEOEROBEIE~DRBEGE 2 & Thb,

FSound Patterns] 1%, BAVSZ —NTIE-3< BAEEIT /8o T < WEISRR LTS & X
TW5, ZOFEREOHHEZBLT, HEOMKRESENRLEOLIICERL, ST TNL Dhd
WH ZEEWLINTT D, £ LTENE ANROHN ERNITHTZ 2 bOREEND [EROAR OBUR
MOIAD LT, BROERDEE TIE~DRBREGTZ,

1.3 HARDOFE

%9, [Sound Patterns] THHOIL TN DHERNE & 5 KON EZE OB/ ORI 5, £ LT,
FHH U772 B RO RERIL, I ED X ICTHH SN TV D O0EHR~%, £ LT, ERFELRE
DEITERL, FRIZRS> TN DONEND Z EZIEBT 5, RIZ, b T D RO TSR
Z AR OBLEOIRZ, HRENHHL TWAD Z L OWRICHIEZ HT 2 BET 5, &KkIS, &
BOERDEE FIEZONWTELET D,
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2. R&
2.1 (EBNTERER) & (ZHREEXR)

[Sound Patterns] (ZIXEKIZ/2V, IHBIOFROEGE NI DR~ L SN TEBY, 2120
FFRAIZR X0 /R LIgA by, £ 2 Tﬂﬂi@Wﬁ%mﬁ%@uﬁTW<k,%§Wﬁ
REL 2ODENOHER I TVD EFHATINTL, THUT, BEROERMITH DD (R R
F) &, TNOLOERMMARDINTTEE (ST Ths (K1)

ZO X DIHW L7z A2 RISE D, BRFORPETIEL G 8 (e Lvwo kol
WL ONDEFERORERREZNET b, THENOEZNED L 572t 00 i g < &9 fithic
2o TND, TINHOHERIL, FEEFRIHER L T & &I BERSTIEICEFRT D B o LT
SND, BREOHR IR D L, AT X L VOERNRET BN, %®ﬁ%:owTF’®<ﬁ¢>
2N K v EnD L DI, BPETHEIT DBEE O ERED DI SN D L) s
STW5D, ZOWEE, AP COBEIEOREIZ )#bé?ﬁ%iﬁﬂ,%%®%%fi&®i9pﬁ
DIVTWD DD, LN T OLZERRREIZEIRT 2 b D LS5, £ 2 THERAMKT 2 EHRL
FIELFRTOEEOFEDLN T LV Snb 28Iy bhbd BT,

2EDENENONEE LTI, (EERARERESR) X, & < WKE) , HFf) ° (F
&) 72 EOFEEORRERPDIFENR L LTHRY EFoh, ZRZUl oW CGrlIn ST, (¢
BRIREEN 1L, A FOT—H (12 ROWMBEEOFEE) CHMT ST OH LT (4 FRUT
DRIEEE) 728, HratElx - BROTEPRY EFonTnd, T L TEEEO (KE) 7o
FEYD O L LT, ZNHOEENPFH SN TN, 2F 0, GEEeERER) L EER LM
HOJSHE LT, SEIERT v VARHERDEROZRMELFE L TV KD IThoTn D EEX
HiLd,

EHRGEER

ERMETERESR

X1 [Sound Patterns] MIEERNADIER (EEHEX)

TlE, LM BssEEaz) & (B ER) Ik, BRI, ok oo ESEn, LY
DE IO TNDEDNE BTN Z EIZT 5,

2.2 (BB EHER)

CEERRERY 70 %Ef» BT DEAMONEZ A TN &, RE (EROMKIZET % 5 HER)
& (FRLERICETIERER) ITbITL I LENTED,

%®i9u%ﬁbtﬁmi APETEY EFonTngd iR X (RIE) FZHOWVTE, AR
ANRDATR 2RI L L THIANR SN TSR, BFETO (FE) &R F o0 I ob
ORI ZR BRI L TR RSN TV LML TH D, Lo T, (EEEOMICEET 2 B
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HEROAERDOYLIUNT &2 FRBAFNE DR TT

) & (FRLERICBETOEHRER) D200 5 LT D LM L7, LI, BAIca
IS AN

(1) (EXROERICEET IEERER)
DEHITLDERE

BEEOMBIZRET 2 FERIT G (R (NF—0) ERH D5, T HDEFRITONT,
FNDFTZHEDOAETED E NS X TmONLULTO X S I ST b,

HEET TR E KEITR- DD Y ODFEDH L ZAHIZH D, | (John Paynter, 1979, p.1) &\
IXENOIEED, VI TOEN S5O THDLIE, ADOWMHXRIT, WOWMHEI&, MITHEA 2k
EIZROLND LT, BARIZIL RXF—2) b5, AL, ZHoDRE—2 bR EERDHD
e, MNENFEERFECKEMEL DVIELTHS72Y, RUWREEZMESL S DK LGEATY
THZ xR L OIT, AHIFREICRH L T LAZ B> TS, 2oL 57 G & (KB »»
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Understanding the Subject Content of Musical Courses
from a Viewpoint of Generating Music :

Analyzing “All Kinds of Music”, a Textbook for Music Courses
in British Junior High Schools

Akira Yamato (Hirano Elementary School attached to Osaka Kyoiku University)

Abstract : The purpose of this study is to consider the contents of “Sound Patterns” in “All Kinds of
Music” , a textbook for music courses in British junior high schools, from a viewpoint of generating
music, in order to clarify the way of viewing the subject content of musical courses, and to gain insight
on how to improve the instruction methods for generating music . First, we dealt with how the

components of music are associated with each other in “Sound Patterns” and examined the basic ideas
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behind these relationships from the viewpoint of generating music. And finally, we examined the
methods used to teach music from a viewpoint of generating music. We concluded that the structure of
the subject content in “Sound Patterns” are constructed from the viewpoint of elements and methods
developed in the process where people make music from sounds. From the viewpoint of generating
music, it is just aiming for the goal of generating music outside of students, and lacks the point of
generating it within them. If we begin the music learning process with the viewpoint of generating

music, it will be necessary to draw on fresh perspectives such as inner expression.

Key words : generating music, a textbook for music courses in British junior high schools, “All Kinds of

Music”
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School Subject Content in Foreign Music Curriculums from a Viewpoint
of Connectivity Between Kindergarten and Elementary School

Sachiko Kobayashi (Graduate School of Osaka University of Education)

Abstract : This study aims to examine school subject content of music curriculums from foreign
countries from a viewpoint of connectivity between kindergarten and elementary school. It
subsequently aims to consider the possibility of connecting the area of “expression” teaching to the
elementary school “music class” in Japan. Toward that end, the study analyzes examples of
kindergarten and elementary school music curriculums, and where they are incorporated into the
official school system. It thereafter analyzes the scopes of those curriculums and the connectivity
between kindergarten and elementary school.

Analysis viewpoints are (1) people, regions and music, (2) structure and skills in music, and (3) music
and other media. Those three pillars are the school subject content framework of Japan’s “21st century
music curriculum”, which is based on the understanding that humans generate music. The results of
the analysis leads us to the conclusion that a consideration of school subject content or activity with the
awareness of the three pillars would work effectively from the viewpoint of connection between the
area of “expression” and the elementary school “music class”. This means thinking about the
connection between kindergarten and elementary school from the viewpoint of generating of music or

the human expression as experience.

Key words : school subject content of music, connectivity between kindergarten and elementary school,

foreign music curriculums, expression, generating music
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How Leonard Bernstein’s “Young People’s Concerts” Were Organized

for Music Appreciation

Ai Nakamura (Kio University)

Abstract : The purpose of this paper is to clarify how “Young People’s Concerts” (1958-1970), lecture
concerts held for young people, were organized by Leonard Bernstein, from the perspective of a
conceptual system of elements that make up music. For the purpose of this analysis, the concerts were
video-recorded and transcribed. In addition, they were analyzed from the following four viewpoints; 1)
themes, 2) main components that supported the themes, 3) subordinate components, and 4) how to
convey messages of the themes to audiences. In conclusion, the lecture concerts were organized in
order for young people to appreciate music, based on the following two aspects: whether or not
elements of music were theoretically understood and how they were practically used in music.
Furthermore, as a means of enhancing their theoretical understanding of elements of music, concepts
of the concerts were formed, imagining phenomena and feelings that the audience might have
experienced.

Key words : music appreciation, elements of music, lecture concert, Bernstein
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Learning of Specialized Subject Content in Trial Lessons :

Focused on the Clothing Area in Elementary School Home Economics

Takako Hayami (Naruto University of Education)
Michiyo Fukui  (Naruto University of Education)

Abstract : Home economics is a subject that aims to develop skills and a practical attitude for leading a
better life through practical and experiential learning activities. The subject matter covers every
aspect of daily life, including clothing, food, housing, family, consumption, and the environment.
Teaching of home economics that covers the topic of daily life itself requires instruction based on
sufficient understanding of the characteristics of the subject. In this research, we focused attention on
elementary home economics education theory, a method of teaching the subjects in the course related
to teacher training necessary for obtaining an elementary school teacher's license. The objective was to
concretely consider the learning content that students were able to learn from lesson plans prepared
and trial lessons conducted for groups in class. The results revealed that performing trial lessons
enables students to understand the characteristics of the subject of home economics and form a
concrete image of teaching methods and also deepens their understanding of specialized subject

content about clothing related to the lesson content.

Key words : elementary school home economics, experiment and practice, clothing area, trial lesson,

lesson plan
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Subject Content in Koto Learning Process
Based on the Concept of Generating Music :

A Case Study of a Music Class Playing the Children’s Song “Darumasangakoronda”
on the Koto

Hitomi Okadera (Graduate School of Osaka University of Education)

Abstract : This study aimed to examine what kind of subject content can affect children’s learning
process when playing Children’s songs on the Koto, based on the concept of generating music.
Children’s utterances and behaviors during the learning process were analyzed using the three pillars
of the “Music Curriculum for the 21st Century Based on the Concept of Generating Music” framework
in order to clarify the relationships among the three pillars. As a result, the subject contents of the
three pillars were related to each other as well as with the core of pillar 2. This relationship was based

on the experience of the Children’s songs in which the three pillars were completely integrated.

Key words : subject content, Koto, Children’s Songs, music education, the concept of generating music
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The Relationship between Comprehensive Study and Subject Study
from the Point of Subject Content :

From the Case Analysis of the “Subject Approach” Type and the “Life Approach” Type

Yuka Hirotsu (Nara University of Education)

Abstract : The purpose of this study is to re-examine the relationship between comprehensive study and
subject study from the point of subject content, and derive the point of view of how to plan a new
comprehensive study. To do that I have analyzed and considered a case to see how the activities in
comprehensive study relate to subject content. The result is that I could observe several kinds of subject
contents in the students' activities, but the teachers did not pay attention to those subject contents. It is
important that teachers find a variety of subject contents from the students' activities in the comprehensive
study and make good use of it for future subject study. Thus, I have shown these four points: 1
prediction of subject content, 2 find the subject content, 3 set up the situation to connect to subject study, 4

confirm the subject content and the subject study as the points when we plan a new lesson.

Key words : subject content, comprehensive study, subject study
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Some Cases of Heuristic Learning of Plane Geometry
with ICT

Jin-ichi Itoh (Kumamoto University, Faculty of Education)
Atsushi Nakao (Kumamoto University, Faculty of Education)

Abstract : This paper shows several examples of heuristic learning through active learning using
Information and Communications Technology (ICT), as studied by an undergraduate student
(second author). We show rediscovery and new proof of Hervey’s point, and found new theorems
about circumcenters of triangles made by tangent lines of a parabola. Finally, we discuss

the meaning and problems of heuristic learning for undergraduate students.
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New Role of Mathematics Content Studies:

Mathematics Communication in a Science Museum

Ryo Hanaki (Nara University of Education)
Naoharu Ito (Nara University of Education)

Takatoshi Yoshii (Nara University of Education)

Abstract : School education subject contents should continue to change as society evolves. Parents,
society, as well as students need to understand the subject contents in accordance with the changes so
that the subject contents may take root in the school education. Society expects that teacher training
universities and faculties will propose how to explain the contents of progressive mathematics and how
to communicate messages. With this hope, we aimed at creating a method to study content studies and
focus our attention on science museums, which collect many visitors with a wide range of ages and
aims. In this paper, we made mathematics exhibitions and had three principles. Our three guiding
principles proposed: mathematical communication in exhibitions corresponds to visitors of a wide
range of ages; suggests some application to familiar or well-known things in everyday life; and conveys
a relationship between exhibitions and school mathematics. Finally, we suggest that if similar actions
in science, national languages, social studies, art, etc. occur, then the function of museums is
strengthened, sciences become closer to society, and this serves as a collaboration of curriculum and

community understanding.

Key words : mathematics content studies, museum, disentanglement puzzle, curriculum
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