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For the Study of Curriculum Content

Shinji Takemura (Graduate School, Hiroshima University)

Abstract : For the task of teacher education quality assurance ( teachers license “substantiation”), I
considered the "substantiation" about “content”, and tried to make an epistemological definition of the
contents from the view of studying the curriculum content. Through this I discovered the aspects of the
"content” of the “specialized subjects of curriculum”, and then submitted the proposal on the principle

of the "curriculum contents configuration”.

Key words : study of curriculum content, specialized subjects of curriculum , curriculum contents

configuration, principle of configuration
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ORNTITEGMER S D L WHHEZFHEE LTS LML TS (pp.27-28.), FRICEHE-SIF
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APEREL D BIKS, ZOETI L TWD] 2L oOFFENERED, IWERITIRA b b AR
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FR AR O [ZdZEORIE) Tho, Iin (1963) ZHul &3 o EdaEoM, JAM (1967) 12Xk 5
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Fe WIS T T D O WO T, LIUTRATIE LIS D3 - IO R 2 AR R
BN L TETWD, AEFEAZ, SIRERZEOFEEICB T 28R Loofrn 52
& T, ?F‘pﬁ@ﬂi%éi%ﬁ@’jﬁ’(ﬁﬂ@%mé’ﬁﬁ%ﬁ‘é &N ) T—F— DB R D,

4.1 IFFHK (FEAHD) OBEOME

AITIAEE OFEBOR - SR FOE WA TS 27200k Z2%E  (2013) 1%, bivbittaF
ZLOEMNOFETHIREAETHHN 282 2 L E2EX LT, ArfEEoFESr B 42 KiE
A (1968) DRSO Lz, ZiUT TEX0REL LHE U CREENRBET IV ITAEE
T5) EWHiEAl CLF [BEAID ©, ZORPUIKRORNTHATE 5, TEENBETIUIATIE
FEMINEROENCERET 25— (e biX) —EEROMBICHEEDN BN A NEL R0, FaENRETD
(FRBHEOFEES CPRIMITEAR AN D) — (ebld) RERORFNNPRE LY, HHFORk
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EIRIFELS, PASMOBEELZIT>o T\ 5 (FL), ZOEROBELEOBER CH D, TRKEILTD
kﬁk@m%ﬁ%ﬁ%ﬁonL WK 2 13 HREECK ) (BEH, 1995) &, [EAI] 12X

X, “RFED” PEANEZHHVIATeZ LIC K DPEEMHIER L A5 Z LN TE 5,
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B, 1987), [EAN] Z ViU, FEEsH 07 I ERFIE Oz e/ NIz 7= & YR TE 5,

Pk X9z [ERI] 2T OECRIZE A 3IUE, FEBORZ BERHH - RAMEBSR E LT
PR CE, MECKIT [ER] oFEfIE 702, WTHOESK S s RE T < 2 & 21k L TRgine
B2 EHIOWGREICE UiAD D Z & T, BN EZKAD &35 “YRO” Buk s L THEfiFCE 5,
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The Fundamental Condition for Constructing the Study
of School Subject Content Education :

A Reconsideration of J.S. Bruner’s The Process of Education

Ikuo Kajiwara (Faculty of Education, Ehime University)

Abstract : This paper proposes the fundamental condition for constructing the Study of School Subject
Content Education (SSSCE) through a reconsideration of J.S. Bruner’s The Process of Education. First,
the structure of Bruner’s subject means the relationship between a rule (general knowledge) and
examples and points reflecting the content of a discipline. Second, the structure of subjects was not
developed, particularly in previous studies on history education among social studies. Third, the
structure of history education was studied by considering rules that could be applied to government
policies in Japanese pre-modern history. To construct SSSCE through actual preparation of school
subject content as in this paper, it’s fundamental that we conquer the dualism between subject matter

and method and learn the content of the discipline ourselves.

Key words : the Study of School Subject Content Education, the structure of a subject, the relationship

between a rule and examples, the study of history and history education
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Curriculum Reform on Teacher Training in Undergraduate Programs
Based on the School Subject Content Education:
The Role of Class on Subject Specialty and Class on Subject Education

Miyo Akita (Naruto University of Education)

Abstract: The purpose of this research is to consider the curriculum reform on teacher training in
undergraduate programs based on the school subject content education. Learning outcomes are
becoming the main part of recent trends in institutional, curricula, and pedagogical reforms in

undergraduate programs. The true tests of a curriculum on teacher training will be to improve the

quality of teachers. Yet the role of each class of subjects in the curriculum on teacher training in
present undergraduate programs is not so clear.

In this research, the educational power of mathematics teacher was analyzed from the viewpoint of
the school subject content education. A learning model which deepens the mathematical understanding
was proposed. This model, based on the school subject content education gives a key-concept for the
comprehension and improvement of the teachers' role in education. It is important to distinguish the
role of the classes on subject specialty and the classes on subject education in curriculum from the

knowledge acquired from this learning model.

Key words : school subject content education, subject specialty, subject education, learning

model, intrinsic knowledge of a subject
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Mim, EA X dERER & L Co _Rilm

I HERER!, Ok

BE  PREE IR 2 ARG OEI Lo TR EN2 b0 E LTIRX 2 Z ER3Z0,
L N a— s Ty OFE TEBRY) T, MmO ks 2 #HOPTHHRIC L
STHER SIS Z LB STV D, 22T, falm, —HOWdhmm, —EENhmE, MmO
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T, EAREIERRRE 2 e L C, —IEMhE, TIEOWEhm DS, P TIE AR RS B 1A SRR
&0, MOLGAED 2 flEEOATEA IR ERICSH D Z L 2R L, £z, &2 TOXMHEmE
HEANHRRRI L 725 2 LR LT, SDIC, SRR LN AEREZAAHEOKRMERM L L TEDLS
IZIEHT A DNTONTDOELREZ{ToT-,

F—T— 8 Mk, o, EAHEERE, S EdS

1. [FLHIC

Rk 20 FIATON I FERREEHOSGETIT Y, T —FHFD [B KIE] /28I TR
K OBENZ DWW TONEDRIY Fbivd L 012 ote, Fi-, ZEMKE 2 BRSOV m X O iEE)
Lo THlESNDbDO LA D Z LI, TPRFEREEE CURY4E, 2008) THEEL SN TE
D, HEE (HEIEDN 14 44, 2013) TIETHRPHEHZE) L TTE 2 VEBHEI S TnD, Zok)
IR R BIR OBEO BN, 4, HERCBOTHHE LTS b0 LEbhs,
R A B B S - & LR oA dhmlE, ki (ruled surface) &FEZALTVNS,
fi e fpl & Uik, HmOfmanzsy ond, £, i EOEEORIZBWT, Z08%28 0 fhim
ICEFNDEBND X 9 & 2 ARMFAET Dpikim i Bk & FrEn, it —3E0hm & Al
mOHATHHZ L, I DI ZEHIREILFmOATHDH Z ENBEZImbN TS (77 X, 2012),
PRI LB A e | SR B S 5 78, M Ao SR SR & L TR B S i & Mk
(circular surface) & FEOY, ZDO—fGmIZ DOV THUT, WA E - 7= (Izumiya, Saji, Takeuchi, 2007)
Mfkm I, Mo LoOE X )G TE 522K (base curve) &, MEEFHFHOENX, ZLTHD
PRIZE > TRIESND, FRBEHREIE LTI, HEZOmEICEE/R FAICHEA B CTE 54
WETF N, AIG, PSR CH 5 L RIRFCHEm CH 5, Fio, ERmiEd5m1ZxLTZED
RS KA EEIAFIET D720, EEO SR LT, DR EZ 85 O %2 b SMfkim Th 5,

L REARRERFBEHE IR ymst620@yahoo.co.jp
2 FEARZFHEFH  jitoh@kumamoto-u.ac.jp
ZATH 2014411 A 13 0 323A 201542 A 26 A
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AFSLTHE, BV R a—y s T o OF472EE TEBIRT] (TR ST 546
HDOFATHRDOFAEIZ OV T LS RS, TR & 1T O b 0, MagteFmmd
ROHTERDGEDZ L H#R LTS, EROFETIE, LEOFMEIZK LT 2 MOFATHHRN
FAEL, E610, o “Rihflcx LTh, FREDELEETH Z LN TE L LEPN TS, £2T,
G mE, —HEhE, N, FEREWIEICET D, 2 MOTATHROBEIZ OV TEEL <
72o F£72, EHOPFTHNEERLOTHD L IS, MO TR E AT 2 B W H# L,
HHCBNTEH E ViEm IV, BEERL0EEBbs, FREAE BT, Kplo s
F7ELTIHbRTWS, £2°C, EANMRREZERL T, EOL D500k, —“3EMNdhmE
PSE AR & 72 D 0Dy, F£70, ATOMBHEmE A E A WA & 72 2 &, ZORI LT
DHOLGED 2 M & B TE ARSI H D Z L an Lz, & 512, #if EoEED S
BWC, 2oRZ@BVHmCEENO AN X O & 2 ARKFET HHMmE —EMHmE ERL, 24
OWATHRNGFAET 2 “EMARmX, —Wwihm& 725 2 L0, & HROMRE S HLOIAL & 70 5 5:0F
ELTELNIERERND, 2L T, ARGONTEREFREE~LESSEDL L2 BEE L
T, ®THM L L CORREMEICONWTERETo T,

2. “EMEE
2.1 “EMEmE LTO R

ZO/ITIE, ZWREEICBT D 2 O THEROE T2~ 5, TOBRZ, R eV ANEER
BEEAR S TND Z Ebo o T2, S &1, fhER, D% 0 #is 0 5 ORKIE, oMz 23 ErR 1,k
WXL C, kg =Ky E7RDIEDTETHD, Tbb, PATIIRERZ 2 M E WD S ORFAETT,
ISR L CHimAE UL DI >ThD Z ERnbind,

FE 1 FAHEICH LT, PRS2 FmI AT Fm oy 0ixM & 700, £ oA
SRR % it SR B8 5,

AEBA FEMEOGREAZRD L H128<, (a>b>c)

2 ZZ
+C_2:1

x2

y
—+

b2

Z 2T, MW T xy FEE O G yz P OFE M ~EGRN LT D825 2 5, xy F
HOEME 2 ARSI a DALY, yz FEHOEE R DRI clZd0, a>b>c £V, BEWb &
7R DBREINFEET D, OF Y, ZOFMEIER 1(4£) DX 5D O EE AT D,

1 (B)BAEI+FED OFZETHTF B) FEHED zx FHEIZ &L HMER

_42_



HAHRINE SR F1EFE 15 (2015)

1) DE DL, zx FHOH 1 GRIZHOWTE X5, T2 EMBHAO—ENRHNND DD, Huls
DHOHEEN D L7258 PIZBWT, OP Lxdhl D3 Az 0 L3k, A P OMEET
(x,z) = (bcosB,bsin@) LHRTZENTED, T, zx Vi EOKHOFENIZy =0 2% 2 Ux

LWV T,

N

c —-b
a.b?—c?

tanf =

LD, ZHUIOPDEXAZELTWE, 20k X, NEErEmidES uwy 2T

bZ _ CZ aZ bZ
Plu,v) = b az—c? b az—c2 c2

ki‘%ﬁ"ki)‘if“%éo ZOX D7 (u,v) FEERE, EREAEEL 2> TnDH T L
iz, x@Iih> CHTBEISE L 282825 L, Fk /AT

a bz—c2 a?— b2
P(u,v) = u+k v, b P

ERTILENTE D, TNEFMHEOLREAUMNAT S L,

2
1) a |b2—c2 K +v2+1 c — b2 _1
a?| b az—czu b2 b az—czu B
2
a ’bz—c2 b? (a?(a? — c?) — (a? — b?)k?
e 2 —
{u+b azcz} tv aZ{ a? — c?

ZUE, WiE P T ARHIZR S TWD Z L AR LTWD, £72, HodbXE—ER ECH D,

b2 — 2
z=- a/az zx (y=0)

LREIND, FRRICEZDE, ZOXI O NRE ) —ARIFET DI ENDND, zx FEIZ X D Wi
I 2(8) DXL H 2720, G, C 1 TFSEFLETIH, 1, L ITTNTNC,C, ZETe FE%E AT
BEISE/-LXICTES, UI0p & LTCOMOFLOEE LTELNDEMRTHD, LT, zHl

b RIAFIIN 20hH) OX9HIZkes,

WCHEET D, O

FEEIE,

e //// 4Va" \\\\\

j A ._.‘ }“: \ ““c‘ \ “‘s" "‘,v‘/ / \ ."‘,‘ \‘\:‘L
fl ; [ ‘ / [ |
evivivivivl “‘J

|

2 (K)WEME®zx FHEIC K HHER (B) Eff 1 KIZX HEMAEORF
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2T, FEHEORSOEREZRD S &,

a2_b2 bZ—CZ
ta |5 —7.0.2c |73

£72% (EARRED, 42 &, MO & D ERIIFE RSP RZHE ST £ 72D 2 E3bhrbd, &

Bz, Hﬁ,;.w(ia 5 0, % /b—> (SR COBPEIZFE s, t 2T
i L Ll
blaz—c* by (d—c®

ERSINDDOT, FHEOEIY N3 &7 5L, FHEORAICRIT 28 m & HATIE L WD &
ENDND, GEFR)

R L LRERDB Z I &Y, — SR, Wi, PSR L TRO KD 2R iR e A
2o REBIZILT (2015) 22,

EH 2 R LT, xy FEOFEH 21 TRO S M 2 S T AT 2 E o)y 0
EH LR, ZOFNIFURZ B HERE 72D,

ZZTE, —ERhEOGTEXE RO X HICBWCEFAETTo72, (a>b)

x2 2 Z2
Y I

a?  b% 2

ZoLx, HOPLNIFE—ERLIZHY, ROXIITRIND,

c a2—|—c2
b — b2

z= y (x=0)

F7, yz FlEICEAWHERIEX 3 () DX 5120, ¢, IFFEREZRLET LM, Iy, L 1ITENER
C, C, ZE e P2 ATREI SH- L X2 TED, UV 0 & LCOMOHFLOIEINE L TELNDE
WMTHD, 2 LT, xliFmn»s RIFEHIK ) OXHITkD,

M3 (X)—ENHEDyz FEHICKDHER G ER2EICKD—ERHEORTF

EE 3 TIEAURIEICE LT, PAICR T 2HAEEIS AT E TOY ) AiEH &Ry, 2ol
KIS DR 2RSS B2 5,
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ZITE, CHEENEOFERERO L S ICBWCEHEIT o7, (a>b)

x2 y2 ZZ

a?  b%z 2

Zoblx, HOPLEFR-ERECZHY, kO HIFESIND,

¢ |a?+ b?
2=p Jaz—p2” (x=0)

F72, yz TS X DWHEBIIR 4 () DX 12720, 1, L FFZ S A2 FATBE S E/- L ZI1TT
&5, AL L TOMHOTLOMBIE LTHRLONDERTH D, £ LT, x @M G LIk TT

X 4(F5) DL HITiDH,

=

L \/ I

4B EUMED vz FEICEAEED () ER 2Kk - ENHEDRT

22T, —ENNEO BRI ALY -1 E T T EN RO FRRAB LD, 2o

EEHOPLOEHI L LTHRLNDERS BT D, 2F 0, 5w & "SR AL OfF 5
DHDFIRD LS EBRBAEHET 256, HOPLO#B L L THELNDEREZILA L TN D,

EE 4 FEMEmECE LT, PARICR T 28I AT I T ol 0iEM ey, 2ol
it .18 O BT R ERR & 7R D

Z T, MmO FREXERO X ICBWCGERE1To7, (a>b)
x2 y2
Z=;+ﬁ

ZorE, MOPLER—ER LS Y, ZIUdm(0,Na? —b2,0)&EY, z B TATRERTH

5, F17, yz FEIZ X DWmEEIIX 5(E) DX 512720, 1, L ZMH 2 & a T TE S &

X|IZTESL, v LTOMHOPLOEE L TELNAERTHD, F LT, xiFmnd /-

BEIE5CH) 0L Hicks,

X5 (Z)HEMBHED yz FHEIZKDHEER (B) B 2 RIZ &k HIEABYE OWF
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2.2 “EMWm@EICET HEHE

2.1 TIE, WY RF7elhima A TR Z O Z L aR Lc, £7220H T, Zykihim i = ik
Lo TEY, EHIZENLTND base curve [FEMTH D Z E3DinoTz, THL, RO LD IRk
ISRV LD & TR S, FEERITIELWZ EDSEE STV 5 (B - 11T, 2014)

TFE S ZIEND base curve NEAR T, YATHENG /25 “EHHEIE, —KRIETH D,

3. EATEhREE
3.1 E&E
Mk, RO L 70B54H L L TERSND,
viIxR/, o - RS
v,a,a,:1 - R3
r:1-R
V(t,0) = Viya,a,m (& 0) =y(t) +r(t){ cosd a,(t) + sinf a,(t) }
ZIT, a (), a,(OE, EEOLteTITHLT, ai(t) a,(t) = ay(t)-ay(t) =1,a,(t)-a,(t) =0 %
BI=THDET D, ZOX D RMmEDE 2 )7 %3, MR 25 2. 5, FHIABNE, Tk
EAZT 5 E AR X 0 ED D E A BRI IC DWW T OB LR EITH, £ 2T, EAN R
BIRO X D72 GHE L TEET D,
V(t,0) =Viy,a,a,m)(t0) =y(t) + r(t){ coshb a,(t) + sinh a,(t) }

SHI, HTHRISHET 260 & LT, HATEMPIBREZE 2 5, VATEMA PR LT,
a,(8), a,(O)ER, OF D EAPMRESTFRP TN TOHTERDGBED I L 2R LTV D,

3.2 EAMNAEREEIEE LTo_Xim

ZOHITIE, ZIRIEIZIS T D AT E A PSR O 2%, OB, FATHROSGE 13
REWV) BN EERGEZES TODDOICK LT, TR AR R OGE TR 0 & 725 JA
HERHEZAR > TV D Z L isbinote, MR LTI 1,100 (T LT, H =10k +1,) EED
LNTEY, H=0 7251E, EHROHIHMEN—B L b, F7o, T RMEK = Kk, -k, ITBW
T, K#0&7220, ZHUT 2 DOFEMRFIIELZL TNLHZ 2R LTS, DFED, H=0 D
T, WTRAEA LTINS Z Enbnd,

EHE 6 —BEAHEIC LT, RN 0 &7 D S OB EEI AT T O Y H VKA AR
L0, FORNTIZFD S LR S A ESER R D, £, FOEBITERIIFET D,

BEER — RO XA RO L H1CEL, (a>b>0,c>0)

x2 2 Z2
oy 2

a?  b% 2

— W O R H 1%
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(x? +y2+2%) — (a? + b%? —¢?)
= 3

2 y2 42\2
2a2b?c? <%+ Y +Z )

H

b*  c*

ThHDHIEaBELT, c DEICET 25600 21T ),

ET, c>a>bDHEHEITONTEZD, ZOEE, H=0 3T,
(2 +y2+2z2)—(a®?+b*—-c?) =0
ThVY, TAUTTONFE TEEINGE + b2 — 2 DHEAFE L TWD, T2 EELY, F4EITb &
D/INSWOT, —BERHNHE & DR R A T2, DFE D, H=0 & 725 53— hE ECHEET,
ZOEEITEI 0 OB MR & 72 B 2 bRl Z R b,

WIZ, a>c>bDHFHEIZHOWVWTEZD, ZDEX, —ENME EOH=0 7255855825,
WD X9 12 A5,

AU, zx FmCB LR 2 DOAIER AR T, B ED 1 D5
0 b a? + b2 a? — c?
Q| 0 b2+c2'c b2 + ¢2
BT DHNIERY Freld, ROLHIITRDHND,
B O_C a2+ b?% b |a%—c?
€= " albz+c?a b+ c?

ZIT, RQIZB IS AT P(u, v) 2R D, P(u,v) = (1,0,0),P,(u,v) = (0,a,,a3)

P, x B, = (0, —as,az)
EEDNHOT, ZANENESY MvE—Edd iy, 925 &, FmPiE, Ek 20Tk
EOIIRTILENTE D,

P(u,v) = b |a?—c? c a2+b2k c |a?+ b? +b az—czk
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e — I o SRRSO LB U,
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OB W TR D5 DHRNRRIR D & &, RO K9 IR AT,

T T TEENHEICHT LT, T —EEN A ORI 0 & 72 D S OBEE I A TR T
O NIEANEERE 720, ZOFINIZF DR L AR e fESER LD, $£7-, TOHE
BT AFET D,
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DL X, ¢ DMEICET 25522179,
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DO HFERUTN LEEEE9 U,
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OFRERUTN LEEERT U,
k 2k
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sEBA Wi O Gz RO & H1286<, (a>0,b>0)
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THHILEBELT, a,b DEICET DHEDTEIT D,

FF, a=b DA, xy FHEITETRFHE TOEUIY O, FEk #HNT,

x?—y?=k
ETE D, 2L, FHETOUY ONEANMERRIZ 2> TNDZ EERL TS, BRI, z=0 @
LT, BERTD2EMTHY, U Ol L COBEANMBROBTRE 2D,

LT, a*bDf, H=0 91U,
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£V, ZOFRREHIoT X R EodH s 1 REkdD e, x=0~LLcEE,
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EEDONLOT, THNEGENY PLE—Eddlvy, 95 &, FmPIE, E8k 2V TRO
FOICRTZENTE D,

P(u,v) =

( b va? — b2 va? — b2 b)

u,—v+ k,— v+—k
a a a

ZE R O HFFEICARAT B &,

Va2 — b2 b u? l{b a? — b2 }
- - k

BT,
w? — { b — - (ab — 2k)aZ = b? }2 = L {2k = ab)(@® - b?) + 2b2k }
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ZE, FETOUY ANEANRIC RS TS Z AR LTWS, £, WRERROA SIX[E—E
LD, 2hda(0,5vVa?—b7,0 )&il0, 2 BICTATRER Th D, GERK)
ML OREFIEX 6 DXL D172 5,

M6 EANERICK SMEBIEDERF

4. HHEOABEH’IEBEDAA L BEDDEEY

MR V(t,0) 128V T, y(t) % base curve &\, JEHEL 72 B 0 — y(t) + r(t){cosO a, (t) +
sinf a,(t)} % generating circle £V 5, ZZTlX, y'(t) Hial & az(t) Han—E LW Hfkmic>
WCEZD, az(t) HlF&lE, generating circle NTFET 5 EH O & 725 a,(t), a,(t) EIEE & 725
TWAHHRTHY, a(t)Xa,(t) = az(t) 2 &T 5D, ZDas(t) =, y'(t) Zfiie LTRERSES Z
LEEZ, ZOBITTE DMk S DIAI & I D -]~ D, r(t) 1TEEET D,

base curve %, JNE/XT7 A—F t ZHNTy() = (x@),y(),z(1t)) £ T 5, £7=, e (t) ZHAHE
R NIV, e,(t) ZHAL LY ML, e5(t) ZHAEERRY ML ET 5, 2D L X, e, (t) Fes(t) )7
MZ Y ZHHIT 720 D% as(t) E L TEZ, ZDas(t) %, e (t) e LClRiis®E5, 75&,
as () RO L D e TERI Z LN TE D,
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ZD L X, RO XD kR AT, FEIIGHEE - 1T (2014) 22/, X 713 1 >OFIT, base curve
EERE L LT- L X OO Th 5.,
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FHE 9 as(t) =cospe,(t) +sinatsinye,(t) + cosatsinype;(t)DE &, LLTFORGEXET=T 72
BIE, HOARX L7V, Eopedim (oiAR) &7 b,
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TWDNE~OWHANFIRETS & b, Atk FFEORFEZ RO 2 A ERRFEX &S| 2587
DS K & 725> TO D VEEE 2 BEICHEA LT 54 A—V % 785 2 & CEfRZ X5, 2,
Mk 2T 20 EZ T LRETH 5, T T, FETRADICHEA LT TTE AERL F—
T RIDSNRORFEE RO DB G AR E L, T IICHBEOEZ T EENTH 2 LT, NI
THHMREIRD D Z LNTRES L & 25, AfE~DXRE LT, EHECHER - ZEMREE & L
THWA. ZOEMOTINTNEZRRT, MA@ 2 & Thasecurve Z Eik S5, BEHOKE CTE X
A A=V S, MEET L CEREISHEA TSR B ROICHER FIF T SHA~ S T D kR
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Quadratic Surfaces as the Surfaces Generated by Circles
or Rectangular Hyperbolas

Yutaro Yamashita (Graduate School of Education, Kumamoto University)

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

Abstract : In school mathematics special figures in space are constructed by moving lines or moving
planar figures. D. Hilbert and S. Cohn-Vossen wrote in their book “Anschauliche Geometrie” that
ellipsoids and other quadratic surfaces are generated by parallel circles. Here we show how ellipsoids,
one-sheeted hyperboloids, two-sheeted hyperboloids, and elliptic paraboloids are explicitly represented
by two families of parallel circles (as circular surfaces) using coordinates. As circles are important
objects in ellipsoids, rectangular hyperbolas (whose two asymptotes are orthogonal) are important
objects in general hyperbolas. In school mathematics they are called graphs of inverse proportion. We
found that many one-sheeted hyperbolas and two sheeted hyperbolas are represented by parallel
circles (how they are constructed by rectangular hyperbola), and there are infinitely many families of
parallel rectangular hyperbola instead of only two as in circular cases. Also all hyperbolic paraboloids
are generated by rectangular hyperbolas. Finally we discuss how to use the above results as geometric

teaching materials in school.

Key words : circular surface, quadratic surface, rectangular hyperbola, geometric teaching material
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Teaching Materials of Graph Theory Related to
the Properties of Numbers

Mitsuo Kanemitsu (Professor Emeritus, Aichi University of Education)

Abstract: We emphasize the importance that lessons should not only be about complete Mathematics

but also the act and creation of Mathematics in a school of education. For examples, we give materials

of discrete Mathematics, and in particular some graph theory with respect to the numbers. More

precisely, the following two materials (1) and (2).

(1) The graph G = (V, E) where the vertices set V is a residue class ring Zn of the integers ring Z, and E
is the set of edges [x, y] such that x y is a nilpotent element for two distinct vertices x and y.

(2) The Redmond’ graph G =(V, E) where V=1{a € Zss — I | ab € Iforsomeb € Zsz—1}and E=1{][a,

bl | ab € I, where a and b are distinct elements in V }.

Key words: discrete Mathematics, graph theory, the numbers of 2-matchings and 4-cycles, Redmond’s

graph, acting and creating Mathematics
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Lesson Content of Piano Performance Class in Teachers College:

Analysis of “Super Piano Lesson”

Ai Nakamura (Kio University)

Abstract : The purpose of this paper was to consider the lesson content of piano performance class in
teachers college through the analysis of the documents of “Super Piano Lesson” in the specialized
music education which was broadcast on NHK. The analytic view consists of four aspects of subject
content of school music education. As a result, the lesson content for piano lessons in specialized
education was constituted as the core of the content aspect from which other aspects were interrelated.
The theoretical framework of the four aspects seemed to indicate a role for connecting the content of

specialized music education and school music education.

Key words : teachers college, lesson content, piano performance class
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Development of Teaching Materials in Contents Studies of Mathematics:
Teaching Materials on Perfect-Shuffles of Playing Card for Linear Algebra

Ryo Hanaki (Nara University of Education)
Takatoshi Yoshii (Nara University of Education)

Abstract : Recently it is important to enrich the mathematics teaching-materials used in exploration
activities. Therefore, teachers and students in teacher-training courses have to have experience with
such activities, too. The purpose of this study is to develop teaching-materials. In this paper, we made a
proposal of the teaching-material of the shuffle of cards (Perfect-Shuffle) in linear algebra lessons. The
students considered the movement of cards using permutations, cyclic permutations, and modular

arithmetic. Moreover, they researched this shuffle and wrote a paper.

Key words : teacher-training curriculums, perfect-shuffle, mathematical activities, exploration

activities, Super Science High-School (SSH)
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Learning Content in ‘Shigoto’

at Nara Women’s University Elementary School :
From the Practice of the 2nd Grade

Yuka Hirotsu (Nara University of Education)

Abstract : The purpose of this study was to analyze ‘Shigoto' classes to find out what content was
learned and to what subject the content was connected. The ‘Shigoto' class content was analyzed using
an analytical method from previous research which looked at:
How “Scientific” and “Artistic” regions are observed in ‘Shigoto’ classes.
The conclusion are as follows.
1) The children recognized the material using both “Scientific” and “Artistic” regions.
2) Subject contents from science, arithmetic, Japanese, arts and crafts, music, and physical education
were found in ‘Shigoto’ classes. The children recognized material linking these subjects with each

another.

Key words : subject content, comprehensive study, Nara Women’s University Elementary School,
Shigoto
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FHo [FELOIG] T, To&X) M@ 28 IER L EOXHICBEE L WD 0ERT 2D
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B E BHHSLDY

BEANR BITH U A4

BEOBEL | v/ FORE (To—b () - fo—b (50)) BASTHHK, HEDH
BN OF (Tw, 1) LRALENLMESFE HARE) 5, BEORITH s, Tl

BHUAFAET D, RHILTIE, fmERNCE > THRITHLO U ANEERIEL AL, £
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Viewpoint of Deriving Content from Local Folk Music:

Case Studies Using Okinawan Children’s Songs and Folk Songs
as Teaching Materials

Yumi Ogawa (University of the Ryukyus)

Abstract : The purpose of this study was to clarify the derivation of teaching content from the local folk
music (children's and folk songs). For clarification, three cases were analyzed for the following two
points.

1. What are the characteristics of local folk music that were recognized by children?

2. How should we deal local folk music?

In these case studies, I was using Okinawan folk music. Children's songs and folk songs in Okinawa
have a peculiar rhythm (such as an off-beat rhythm). So I think it’s easy to analyze how to recognize
Okinawan folk music by children.

Results of the case analysis, from the perspective of deriving teaching content from local folk music,
found the following two viewpoints:

(1) A focus on the "form" of local folk music that sympathizes with a sense of "words" and "movement".

(2) Dealing with music which is involved with the sense of "words" and "movement" that is nurtured in
daily life.

Key words : local folk music, teaching contents, children’s songs, folk songs, Okinawa
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