rua—r\v YRAT 5 THELUVERCBIDTIT 4T FT—=v
FELTO [VAT A THALy Fuv=s b B HEwmHRE

AT, AFHFIE—, Randy Evans, /IR 0 /)13, BIREGEE, R, TRETE —,
AT, & EE— IARE A, IIAA

TR F BN R B T

£ B r >

Juil

BN EUE Y
357
. It
SRR 1
4.1. 2 FREFHNZIB T S SDP—A
4.2. 2 FRFKF M 1T % SDP—B
4.3. 3 RIZBIT D SDP—CID
4.4. TRRHETE
5. FEhERTL 2
51 —E R4
5.2.ICT Y U a—v 3 U Ry
53. N— RU =7 R4
6. £
EiLia

N I N R |

AR, FRK 204E 4 BIZRIE LTEARFET — 0 VAT A THA UFERICBWTT 77«
7T TV JEBRRRIE E LR - Ei L (AT LA TS Taves k(B
T ISDPJ| IZ2WT, ZORbW, BlEL, SRICAITTRER SO W THRELTZH D
T b, SDP L2 FEREFLHO A LFH O B, 3FEREFH O C LHFH D D T 2 4E[H]
bbbl LT L, D OISHA~ED DD, FARE O H BN iR, fi#
RA~OIEZR | EHABNT COMRE /T8 ZRITT 55 L Ui, 81042 T, T
BEh L0 b TREZRI Lk 2HEE L7, SDP % L CHAED RO, [
B - FEAT I OFERL, BITESTEATLRE ) DRI £ AR T 2 s A E LTR
AR BT IOMNLICKRES B LI b D EE X D,

43



1. [FC&HIC

fEnioo MPAEER) BHRICBW T, Ao el She 1)) 2270, 7—4
EWE, BREMATLrAR— b LTRIEL, dHliZ2 T 2 0@l chorz, €DF
RICIZZ < OB EZRBRINCERTE 2 L VIO RRRH L2, HERICTRT 2 /H1UTIE
ERERLS ZLOFEICL > TERIHOZHLE RV N L ThH T, £lo, ZV—7T
RO MR Do T, AVA—HEMOAIa=r—va U BREHOEELR-T
WHHERDBRNGT RO, Fxld, 7 a—/UL Y 2T AT A RIS T
TELEFFEOIEAG S L, AEMICIY M EE 2 ERRZECBNT RBRR)
R THREMRER ), 7 ey=7 MEFRER), &01I3 a2 MERk 2RcEbhs Lok
EBRFHZEK LT, Lo T, BECHENTY M7 —<@EICE 2> TE, TR
TR 5 ) BRI 2425 L7z,

2. R

SDP [Tl 2 =~ (90 /x2) DOFEEREL LT, FROIFLEALOHENSIM LIz, 24
KD SDP-A/B XY 7 hNy =T =R U7 D2 DORHELHIIZHETE DL HITHE
% L7z,

QEERICBNTIET e Y= 7 MEE) (ZFV—TT—27) IO\ TOMGE & B R 72 F0k o
#1%. PDCA ({ixfi - %G1 - BAFS - 3FM) OMBRAER I L2 & & L, FRICETH O SDP-A
TR/ — L OB G EER Lz, BARNIE, 7=2A—Y 3> (CM%) HIfE L [E#
BUERB 2T —~ & L, ZAEZ LT T, —HRT = A= a VEEE RIS, (|
HEWERE 2B EICBEET 2L, A FHIFWOIEF L T52 LT, RENT TR
WEREL L1m, 51T, BESY 4 B2V, BB W TS LT — g
DOHEf, FBEREZIT-T, KFH O SDP-B TIISHRMEDRAT - fagtaikArs 2 & T, HE
U7ZHfe ik D B 2 X - 7=, BERAICIX, ¥ 7 b o =T 08 L BRI BT, B
FH L FER, AT EANBRZ CRAENRWFE2ZHTE D LI LT,

34D SDP—C /D TlE# 7 o7 2 J@IE+ % L 5 58 L7z, F¥W D SDP-C Tldde
B ORE - EEERBR A EHE L, KFEW O SDP-D TIXTERE Z1h E &, SN REh 3 #45 T
XHZEEFEELCEREN 1 FHENT THRVMTeZ & & LTz, 72D &< O -
AR NVOFRREBEELHMT, Ih—F =7 NICT YV a—ar), —E2F7F
S L5 D9 Hh SDP-C & D TR 0B a®E L 5 IiE LT,

L, FEOBEMEZEHRTLVENL, HENREW Uo7 X M) 2 Sk
28R DT —<IZONW T C/D U CH—O7 —~<IZRVfirZ LN TXD
Ll LT, ZLOEETIIZDOL D R LRI MARRIT R0 - 7208, Fpk 28 4EE
({Z1%. SDP-C {ZEEL 7= Web o AT L& W T, T3S H 1[5 Challenge in JbifFiE 2016
(E# : RBEEIEERE®BER) T2 722 RN H ERol, L %
BIZEEL RPN, FEIBEOT AT TV v 2R TLVERNRY 7 by =T L2
DEICKBETEZ LR, FEMEEELERADa A FRFREDE Z FIZONTRUF

44



Y —REAERLLIZ0B L HTEMIHEEZZITL LWV oT, VAT AR TIZIFIEES
VBRI D Z LN TE T2,

3. Att

BT —~ . F— ARk SIXFAEO B EHITETZR, 725 5 4L R
SIRNWEFRE LIz, 2L, FAEOPIZIE, HEEORHET 7 v — 7 ToOIREI R & R
bbb b0l BENLLERLRVWEHELZGAET 1 40RO Ta vy e LEHE
D5 EEDI-GELH o7,

4. EKR 1
41. 2FREFHIHITSH SDP—A

SDP—A IZBWTIE, 3ALMOTF—LHIZoni, Y7 ho =T 58— Ky =7 58
4 5 T OITV, FOBN—FR T =T OREIZONWT, V7 b T B TRATERE
JONTEENLEETOS LT =Y a v DFEEIT>T-, Y7 b =T 58 TlL,
ARFO CM HIEORFHIE Y M E W7o, BEIZIL, #—5 Y NEPfEIZ L, RFPORM
AR ORI Z o0 U (RIEROFI) . AF07 0 2% —U — N TS, ¥—
Ty MIBMESHE D CM 77 v Offet L FRRICUFE L E LT =2 — 3 CM %l
VES 7=, 5 WO, il i E V) 2ECIREN E BN D85 E ER Lz, 72,
FRIREZIT) ZEICE > THOTF =N ED L D 7B X2 TNWDDMNE A OTF — LD
EOBZBIZSEHHED T REIT- T2,

N—RU =7 58 TCIE, ER - BEFREEOFEE 21T -7, BAIO 3T, AT 7,
NP AH Tx NEA A=K, LEDZREDOEARNLRHE T, 725NN CRIAIE, HEiE
[EIEE, L E D AUAT « RRIEE 722 EHARR 2 EIEEIZ OV T B 2170 R0 BHGRE F AT,
< B A~5 HITIE, ENE TRARERSLREFEZMAGDLESL LT, F—ATLICAR
WCEEEERGFH 21T 5 & &bz, R T Ly RAR— R~SZ3E L CEMEMRR 217 9 LD A &
L7z, FAEOHMBZRBBICL DMK E LT, B TRE LB TRIEEORER H TR
L7z biEA L, Boniz) Y =20 TLLEX THHRICEIEZITo 72 & Bbih 54
LT, BIZIEUTOL > b ond 5

- XA A4 — FiZk % AND,/OR JHEMAEIZ X 0 i FREFRE R 4 LED #ord % [l
- AJJEIER AID E#a L, S oz 2 #5k% LED TRRT SIEH

« AJJEEDKE ST U T LED O fUAT 1E 5 % HIE 4 2 [0 #

* AJEEDORKE SITE T Tk » 31 - RO LED Z @ IRAYIC AT S8 5 [

EHIICZOEEIZONWTDOT LB T—va v adirbiiz, Y7 =Tl ToT L
BrT—varofRizb LI LBy T —v g VEREER L, BREROERIGE 1T
b, &5, MOFEE LTHOF —LDORFIZOWTEA KR A R ol St
HZLICE ST, MOBRIZOWVWTHEFR L THNEDLZ L2 EM LT,

45



#4-1 SDP—B FFHINRICB T2 T—~b v ME

T—~% ke
N THEDIEAE BEDS LA 2 I E A2 B S RIREN THIL,
N TESHE D% | Btz RREN THEL

4
JErERS T T ND s SOV EIFEB AR A IO ERE 2 T S, 272 L R

ELTIZLED o EDANTHIRGFFAET 2 2 L & Lizid, fRmbEic
Nz —VFifEbRn X 5 fE L7,

RPN ERE | SEIRED, (BB (F 23R ICfn 2S8R0k I &%
fb&d2 Z &L CRIBOEIENETHZ EE2FMALEEA L~V
DEFEDIEET & SN 5 RO F B

A B —T)— EHEOFREAEM L, A—h—%28ET 5, af L ERA, 2
— EBELTHLRVWL, FEROAY =D —=2=y FEZ AFL, It
IBFOESERELCHLRWE Lz, 2OT—~42HET5%ENRSE
MoleDT, HPITIFEERN R BME B AL TH X OB LT,
SRS ORI 2 PR S, EFRICRUET 5, BRI ERES LT, N
£ 0.56 um DO YITx LT 100 m L2 5 6 mm BfEd iz 2 SADfiE T X
%) MREDEBLZ I LT,

V—F— —/ | Hx=x, fl=x] OFREXKMT 57 —~& LT, 49 [V—F—
7T h— L=y ELTWEn, BENETEDL LWL, K LT R
TEEDLLTETT D, HDWVITKRBE CEMEZ BE L TEITT 4K
BHETHRWNE L, ZTVHIBIRT 22 EN L0 o 720 C, kMg
RSB R AR ET D L O RE LT,

B h AR 0 FEBR | FEH . BIRROY A 7 v oA REIRICINER S o BB iR A BRI AR

e
il
i

AZERR TE OB IR 2 ZBL L, R/ &L CRIT 5,

LT <AV FAR | KR —F—X—I2MAT, 70 s T A0gERay ha—7T

k—2 MR S b=, TRFEAEL LU HEE L EREZ BT 5 L o fFE L
7=,

4.2. 2 FRMEHIZET%H SDP—B

SDP—B ({ZBWTIE, V7 U= 738 T ICT 215 H L 7= R TIEORFHIELY #i
T, BREOCHDIEART A AT LA Z 2470, F— A TORY A NHEEIIT X
LHEOICL, TL—r A= 7 K, vA v Ry 7OFEZRY A, ESD
R, MBILROBRF Z21ThbE 7, S5, VAT AMERKSCT — 4 _X—2 2 FEilk L
T =2 DEZHTITOVTHEY AL L Y ICSE, BEEEORBSLAZOHMEICHE
TV TEITOD, HERICKRAZ —t v a VO TREL{TOET,

46



BHEHE A TR 4 1IORT L5 AT —<R2R L, CRLEEY b & LTHAIE
RIS HLTe 7 —~ b EASEB 2L b Lz, F—~bhizh 5 FROHHE (L,
MRBLET) £FFL. FEHSTMASER, £IEL, A2 ¥ —%y b ECHAT 552
O, T RIS B BN TR £1T) 2L bbor,

4.3. 3HERITEHI+S SDP—C/D

AL TR LD BRS 2 < ITEOFAIITERR EL > THEZHI< Ev )
RERNIE & A EELS o TS, Y7 b= THIWEIZEAL T, [7a—F v — 5T 72
WFEENRLN] ENS b H o722 &, 15 ED S B 13 3k L7z 5 [ HIC TE%E
T ATV, BENRREOED L KO8R L7z, 10 BIH CTHEEREZITV. BUED
HEPRRDL, B O A B OERLE L2 MET 22 HasEAL, 7YY= b
SETICHNT CTMIAMLENEZAMICER ST X OICEE L, 2k, #1480y b %
EHLTETETIMETRENEMAMILL, FITN—T A N—DOBEELHERT D2
LiZLoTFry=7 "OBBEZENRTLHEV) VYav el NEBOKEAREZHIZE TS &
HHBG BT,

BETLVECT—vartk, LEfEZFALT (7eY=7 b LR—b 28ESE5
Tl ULz, ThUE, FERILICKHT IFESRH T, RFFED D b L XEZED D
BRI SN2 2 L 22T TR 28 FEENDIADT-H DT, I —TRE|EFEEREZ LD
TR L, A U= HITITEH OUEREE, Rl adELH I, LA— MIEAT
REELLTHRRLIEFHEHEZR2ICE LD D,

F42 Tulxs b LR— MIEZERTRENE
7 — 7 M AU N—%H
B OERE REH. [C/D] ORI, HE, REHE4 B HETE

B PEAR—ORAY AN LTRSS B
B ov=s MK B OERRICHAT LR
- HIY (% B L7
- FHE (H AR REERR) B SERREICKRT S H ORI
- R B AR
- R

. W, BRET

B DER, R Y
44. BRE#E

T N—TTETT 57 —~ Zallitk A4 2 7202id, ZHEMCTRPIROOND, £h
FES. =T L LTORHIE A =N E LTORHEZ ED & ITHAGHE D)
EWVWHIRTHDN, ZOFHE TEZV—75Hi 60 . EAGHE 40 mE Lz, FR3kEo

47



BHEFENED 100 SO 60 M THHZ LD, FIU—TFEIA 60 AR OEEIL. HA
FHENFERATHLERT LI ERHE LIHVELIN, JAV—7TRVMDRBETHD Z &
EEZXDEHFEV TN —TRHETTHIRETRNEEBZ N2 & 7 — 73
BERDZETIEERVWE LT EROE Y E Lz, WIS, 70— 7 RHMEA S TRWGEE
XN SR FROLEEITAEHETE RNV ERWEROT, TRy &) BEilka
AT DR AW LT, BRI EE R 4-3 1RT, &I LBV T —va v EF
FICHHESEL L L LEDIE, BOD I N —TFREORETTLOTITRL, o
TN—TDORELBRESED-DTH D, 7272, %5 OFMTEEROBR AT S 72
WZ bl Lie, F7o, FAMAMT IFE5E] 270 S T2, Zhb ZEORSITED
S LD TR, HEPREBEANOKELTHIT 2BEOZEEHHRE L TOLFIA LT,

#43 AL

O 7' —75FH(60%)
v R : 30%
- REATROBERE, TR, SERUER K
- 2= e == XOFEBUTKT HEE R L BRI BLE,
v LB T—a Ui 15%
S A ROBEE S (AAGE - J555)
© AT A FORERL, BHE Y
- MRS EOMNTT ., FRTLE, K
- T ) 7o E| Sy E
HEBMDO I N—T DT VR ERATRST D,
v Znavxs b LR— FEREE) - 15%
C HERENTEAR (F2BM) BNEENTHDHD
- FREHENHEM T DX 0ICEIN TV DN
LAR— MZS IO LWHARGENMEDIL TN 5 )
@ 1 G (40%)
v ZuvxZ b LiFR— FEAESL) : 20%
v FH R : 20%
HE  FEMICFEGMET E D LMl SN TE AL O ARG & 72 D TGl
Hd D,

IN—TTETTHRATHL b, HFEBEMEICERT L L E L, DD,
PlARRFDFFH & 10 s & U, BRI KRS 1 ST O80T 2, 3 iR SN HaIdHE)
B TC) RHiliE L. 4 KU EBURSNIZEE I ARG D) FHliE 22 LM LT, 7272
L, RIEROFH R EIC L 2EFHIC L 25013, Q@B BITT 5 NEEREN ) 212
252 LT MEERE] 220N LT, ZRUADFHERLEG1 72 813 TR i

48



H9 22 & MEBIRE) ORI L, £ HEX IS L T, 2 [B0OEZT 1 AOH
RETHZLE LT, ABEMBYY. Z&FVRNODOLZENR Y ¥ MR ADHITRE S
D EVIRRFEEEZBE L, 45 mETITEAB L2 L LTAZ— R LR, —
HOFAEDFEHAIN 45 S UANOBZ THER T 5 Z L AR S22, BAUREEIC I3RS
RICHE W COEE LR T L L L,

5. SRR 2
51. ¥Y—ERHH
51.1. H—ERSHOTOT 1Y FrOLBHLEERERS

Ta— NV AT AT A UFERNE, N~ R =7 LV T Ny 2T DA GO ES -
RO AT S (Te—1)v] 7oy A7 MR ITES G TR, ~"—FU =
TEVT N T EMASEAMEED AL LTI EWIEERET D AT
L ([7a—rv) v 27 AR) G CE DHEBOILNAMOEFERE B L T,
— AR TR PR CIL, HIAERCHRE DB GE HAR L T 25800 2, K7
B LY RAT AT AL CERHIZBWTONA—= R =27V 7 b U =7 &SI ARFE
RVAT LD —W—ZBT 2 ML IRAS EHET 2, vy MRAICBITD
=R GHOIW VML, PR TRALHMARCKE LS TOY — 20 m EOHT
LUMIE O BHUZIED T BAEICSI L TW b, #ET 54, —exgH07T ey s K
T, FAEPHERLB L CTPRALEEBEN 2N — Ry =270V 7 =T S HICAMEY
7% & ORRER R ERATE R - BREE U, AR ITlE &2 1R D 72O O FER Y — B XA DG
RITOBEZIRMET 2 2 L2 EORb W E LTz,

BT vy =7 FORBEOEE T, BICKRIZLEZ ) W EELOTIERLS, #
Wtte, BEBRGREOFHDZIBVWTEMRTEZHHOZAILZ L #BET IO ICHEEL
7oo BlZIE, ALMREITEER EOE —REESENRBRE IR L LI —EREDFK
DADBINTWD, Fo, RETRGLFIOM EFROLIL, HEOEDM LE2X 57200
BEY—ECADORERLIEL SNTND, SHIZ, HiTRElLriins8a801 v\ Y
VREDNFELHINL, BT EEoixet — EAOEHEEIMES LML ERH D, &5
2, &R X ENL AR % S L TR TN O ~OBIEE OF RSB — B A D F IR A
RIPIRDUZ DD, Z O K 5 Ie g2 a % 2%t L, BE TR OFEAEN T — A % ffk
U TR ER O A A T2 R BRI T TR NI & R & I LT,

5.1.2. H¥—EZRDHOHEEKF

Iavzl M4 NOHMEENREICHI--7-, DI, hOoTTav= FERR
L7 A EARKERAD TA Lo THREICH - o7, Y—EANHFOT a7 1L, HiT
KSR IR TR, MRS/ IR e EOBE B, IO SRR 72 £ D54
TIEBT 256005, 2T, L7 N—7236T 5 5 THOTRZFED 2D DAL EE
ELTHEZD L OIC LT,

49



TnYx FOEWIY, BRFEPLRHENSER LR - ML TEE L, 7272
L, FAEOEEIRME ECED LT r Y=y MHORHZT TR, F—ATH

KL ETERARAZERMORER RG> T r =7 FOMFEZEEAT > TV,
o T, HEIZBWTHRERMI TORENBEIZ R D580V khoT,

513. T—IOMHWE

BHEX, 2 A\ O 5 NRBBREOFAENL R T =) NF—LERRK2 7 V—TfFE 1L
Too BIBEHBICL > TT —~ONFIFENR S D120, FAERY—EAGHOTr Y =
7 FEERLIZAIZE, by TTr—~0Oh 73 ZRIIETTF —L 2R LTz, &H
W E LT 5T —~ ORI DEY Thb,

B R ZdZ A VR E AW — B X O SR e £

L NE— #d%  BEBGICBW TR ICT #M 0L L

IR KR WA BT 2SO Y — E R W LD D OUERE R L

Randy Evans ki /NEEAEZE RIS E LT BEEEIC L A BB RIS o 7 oV ilER &

5.1.4. FAY Y FORHMESZE

H7Yxy h RIS LTS OfEEZREE TS DMz Al D, HHVIE, MiE
ERETEEZIENRELRD, o T, ZOLIBREEEAELZ LAFHRIC IO Y 22
MIEERTEH LI ITHEE LT,

7u Y= MEE ORI R ST L SR TH DY, —EAREO
TaY el M AREORKENCE T 2 REHRESITOT LE LT — 3 ORI
DR ZRD 5 HEIZIBW TR L7z,

(1) FIHZE O =—XFEHUTHY FTRZD TR D

Q) 7uv=7 bRFHEEDICETEX DL IIIEH L

() B2 7 A T T RLRNEES SN TV DD

4) AT7A4 ROXA ST (XA bIVITEGE & BARGE CTRedl)
(5) FEFAERL & WEIEC 31X ) 7

6) AT A4 RORBL - THA VICTRBALND D

(7) Vs FROREFRICHE Y MIREE X £ L)

o, BRRERTIE, BRSEDOLVR—F (1~2 BiRE) &7 S g2,
2L, EHFET LTV HAEDERE ) 2 QEICHER TA PMRE L ETIRAIL, 2AICE
ESE ETHEHSETYRT —~ORY AP TH L, ZHLHREEO—Fl2 K
T 5, ek, ZOFNIAHIE—BRIEEDO L L TCEBINTZ T BV =7 FOREZED
—HTH D,

50



H 284 : v ATALTH¥ A Fud=s bD
T4 EREEECRIT DTV ZIVEM ORUE

K4 : OO OO

T~ OE L A TR LSy

ST DHICH o CTHE LI Z &

FEEEDOEL TIT LN DB EITB VT IS 51 ES< W OFIT & 2 o3

ATV LCT VAN EMERET S e T—v b LTz,

A, TN ENEMIERZ1T O #ic, HTML Of5R a2 3572010 8x 7294 S 2'E
L7 BEBEELHATLY T25 2 L THREZROIER L 3G L, FAdsHEE LTHTML
DGR EFOPE 2V R — T 2RENH 72720, MOFEELLEIC HTML 2B L Tl
A Lz, iz, OBERHZICT AFOFRICHOVWTEH, SIEE2BTHA LT,
FAT LI

B ORUE & B2 HTML Ofh58, HTML IS L TO ¥R — b
HET L 72

B EICEI LIZNED AR AT WX D I ERHE T E Y ICBET S Z &
NEELDN o7, Flo, BIELEbO0UHFERZHLTHE W, £O@YIZT 17T LE4T
HLETIENETHLE o7z, 72, XY ar ETRIDITITROAERICE B
A7 Y= ULHT 2B LN LBYET 22 b Lo 5T,
FEREIZ X 5 B CaT

ERICHLTH o mE R EZ L LI Lo M ERET A b TET2, F7,
HTMLIZOWTHEEZMIT 5 2 L b TEL DWHRRZGDL Z &N TE 2D TEN o7,
L, AREZHEW) RTEERLDIZR > T LESTEES TmONE AT,

A A
it_®i9ﬁ”A#%hﬁ¥$%Kﬂ%%Lo#D&%OCETE@ibﬁﬁH%@
ET200%F4x, 70T L[ ORMZHERT L7 ERTELHEE D, Loy
EHANCHRE T D, 7o, BMOTEHSLRRROERFH /L EZT D EVIZR>TLESTZDT
Ho ERTEMICIATENIT A L THo L RVWLORTE LB YO T 2L KA AT,

Tz, EROBELVAR— b EEHLETe Y27 P TF—ARMERESTEELE
PowerPoint D 2 7 A FDO—H &R,

ATA RIZHREINTND LI, RHRESTEFERLIZ7 2L =7 FOHSHIESR
%7&917b@ﬁ%%%h@wén~#—@:—f,é%ﬁfuvl&h%~A@%f
UR—DEEFN L IR 2 ST, BT T AT A RO®BITIE, EERITVER L7 Zb o
R L DTN DN T ORED N TV D BRIBE O AT L D EIZ LT,

51




EREEICHS TS

T I EMOENE
Making of digital teaching materials
in high school mathematics

BERE (F8) ToESORER
> SEANEHTBETHTAL
=SEEC [HREN EVSEREELHTS

» REOHTE, S ITPEEOBHEEEA TS
=EEEFIC [BaaBFsEs] LIRS

SSENEFREEC E - TEBICRLTLED

monEBY—IL

b ICT (Information and Communication Technology)
SEHI =1 27— 3 Sl

b e-S—=24

b TGN

b FEETEROLT LY

» BT R

B2

» EEOBEREBICBNT,
HEDTRN - SRR EE
TABEDR, FTIHIBHEEIET S,

BRBCECLEMEO =BT

A e SEHEAE - Sl = RS
Ul AR - HTMLOBESIREC DT
B - BER - CTRAOS R DL T

IrEiE

)|
1
1
1

EbN

» BEIEORS

» Bt

» ik FiE

» A7 T2 —) - 50

» IS L =B D IER

b B - i - MRR

» BHARBEHOBES - T

_,

HERE (FR) TOREEOUER

b IEEBCHED, DLD. ERBERUSNSTEHEERD

> ATLNVEEY—LEEL. EEOEE RS,
A IFEROF OB LD S
» BRI SEH LYY — LT — XL

EEFERIODTY
b S+ SR OO N T S
» BABBHE . - R L

HIRBITAADFRRAE EHT LR T 50800
BRI S FEDENI AL ST

» A=y SR

b BRRENFEOEL T |
> PITELTEREE L) i

» ERE L T N

TEIFE

» EHROSE B LIS,
B - REEYR— b T B E R
=R OHHREET

> BHORUET, EROEENSOA S —%
HICERIE
SEROFELAILTEDERDETOR

» SEIFHTMLERIWTEH OB ZIT o 12

R R Wy —

RFELIZEM
il ETD LR (95D)
BeEa BEOBE ()
»E M- pEA AROEE  (SER
HFI ZBES (U5D)
PE M WFD ROME (S5 FHNOEE)

HEID Em#meniEl RO

X 5.1-1 FREHES THFE L= PowerPoint D 25 A F(—¥f)

5.15. AT Y FOSEEMH

B L@y, Y—e2pHorny=7 FTIE, FAEPRYVML T e =7 FOT—

52



< I CHREHE OEMSE O ARSI, MR ETIREHEOHH 70 Y =7 Moy
HEZITINFEEOREBIIKMEND, 2T, UFCH—EANHOT—< EZTONE%
AT 5, 2720, BIrONEIL, HUYHEHEOHEIZLLILDOTH D,

A) FHL: ERAVEREAWEY—E X (BHY . 3RBE iR

P —E RGOV AT AT Ty T, P—ERIIEDLI TR =22 FD
BRYHFEL WD, B, BRESICBW T —E 29422, HTaxDELNSEY
Bt Z L DOTER, EAA MR Z AWV — B A ORBERR 2 (KB L T AT AT
I EHAELLTCND, 2L, —STH—E RV THHBIIRIE, ET
—VIIFAEBFIRFSETWDER, ZRETICERY EFonTELLDIE, Fr—2IC
X 7RG 2 G O - BB T 7Y (AT AT A T a7k C, 2015 4E) R
TUNAX—HIE LT VAN A=a—T 7Y (VAT LTS 7ry=2 b D, 2015
), RFET ¥ MAANZETEHRFENTFIANEZNS AT L (VAT LTS Ty
7 hC,2016 4E), A LERNT S =2 a LV AT A (AT LATHA T2 kD,
2016 4F) 7 ENnH D, WL, FELBNAEKRC CXMEAMRILT S Z L E2EXL
T —=~ThDHH, HEFICHERNT —~< I Thotz, BULHIIENT 77V Tk GPS #
REZVED L CHAHLE CORBIIRICR R 2 LRONERLICHIR T 272 L, AT 47
PFAr Tl =l FORND—DThdDH, FELLW [Fyr L oY) BNbhoTo LFHii L
TWb, TORTHRIZES TWDDON, FAEMTONRRGLUART 7)) (VAT LATHA
»7mYx7 b C, 2016) THH(X 5.1-2), [RFFIIHEE LT NRETV AT LOT — X %
SR L CTHEIRTRT D HDOIEN, KFOZERMIZAE DRI ANARLORRTE D 1N FE
ELLWTAT T ThHhDEFEI LTz, ZOBIOL DI, KIFREOS AT LT WA 7'
Vx/ FNTIXFARBRR O TIROTA T T EEMRD Z N TED, 2O LETAT T &
R FE I PICBIT TV 2 E L ARETH D,

\ Lo ansenn o m ¥ o
SAEHOER  meeaxs
\ s
P W, N Fan W CETTY TS
45 o4s
b
~ y 1220 1223
N
1200 303 12
1305 R 1317
104 ]
O‘E 0 50 353 1402
g
¥ 50 453 =]
iy
11 50
Tog
ot | 1500 09
i
02 X ™
o5
21 g
:,A
1031 . 1837 Eodll
4
2 700 %
— |

VY [ IR
® 512 Y hAAREHART 7Y () LETEEVAT A (F) OF

53



Tz MNEEWOFIE LT, 2016 4EDY AT AT WA o Fad =7 kD ORI ZRT,
UL, R LT EVATATHD, BFROXSNTIE, Wb a o+ E TCogmae
E, B ST VAMBEIZR D Z ERH DO TIER VD, EWIHIZEDORETH-
oo £, AV E=Z VA RNTIZTANAL N LTERBROH H7ENBIE, 2 E=I1Ch
AV EEVITKRD NIFFEERE M) E L TN, EWIHIREERHoT, £ T, arbE=
Fxz—r e Z A7 v 7 UTHIME OB (BERBAMALECER, FifEkhy) 2ar b=
F == RIS 2RO DI, JERESSEERL, b LofEREOFRE FL— R
AT FTDEVRAARAIANERBINCEZDZ LT LTz, 29 Lz b LIEHRZRMT D
T—E R IEHEE S ¥V TEEDBBYHATHDOERN, fREar B =F = — Il
D, P L7ZETRARFANOHFTH—EREHMT 2 &9 B0 AT F 72w )3
<, ZOENFTMTED, EBEOAZ Y —r v ay MERN, FA72R5HE S 2R,

M LFEYRTL (BE) (fms13.10011) ~ \

\ %iﬁé'é 0 B3] T
A FlY—E2I=7
- C
L] LEMFBHTEE4-2
0:00 2400 '
+ J

X 5.1-3 1675 &k O

B 5.1-31%, A LVEARET 20 ESHORES Th 5, PrEHIIEER 52 AT 252
T, BEEOEFERNOANIEN TEL LT TLRENTWD, £, TS —
= 1% Google ® APl Z#FIHT DRI, MEREFRAMLETH D Z Lns, FETIEHRMEE
RIS L T D, b L IR CREERE/RRAZBIRA N TE 5 TR
DIREINTND,

M LFEYRFL () (fms13.10011) ~ \

nraEn
sa faizno :
TRTREO |, TauTmART - {
- v I T ) \‘-l,u“b’ \
x O
& me- ®/BL0 »
"

X 5.1-4 b UERORRLETFTES =g REZ L DOH

54



M5.1-41%, A LERL TN —F—IZ A LOMEE LY TERLTODHTHD,
EiRko b LA EHRIEAEHR O FileMaker OF —# X— 2|27 7 & A L CRHEEREERE
GoogleAPl %ffi> THELL TS, F72, ErEBREE [ZZ~0h— Mag] &)
R PFREND LI >T 0D, Zhb GoogleAPl Z i~ THRHL L1z, fIOHHE
FileMaker 07— % ~— 2 14 - Web View e %Ml a b TEIELTEHY, FileMaker
L GoogleAP| DR Jj % B3 % = L CHIETX IMRETH D,

4375 (38km)

K 5.1-5 FE5—v a0l

[ 5.1-5 1%, BAEHAD M LETOHERE R L TND, KIFRBO VAT AT A T
Yl MNPMBESTUPNE, 29 L GPS @A Il i ~DF v — = 3
TR TE I IS < ERREERE TR D T2, ABITIL, GoogleAPl % Z & ¢ Google ™
FTEeF—=va AT AERAL, BREENEZFEHRL WD, BHEICEDTES—va v
t, Google DY —E A &FH L CTHEH L=,

BAKBNCAT 0 Y 27 P TIIRETE Do TMEERNH o720, Y L=RAET LTS
VH—T 2 — ADFERENE2 DY, Tl FERDFLOIEHLINBENTLE
STz, LML, = DA77 Ty Ly ey NOEBEEZHEET VAT AT A
Y7 hDOHLWVWERYMATH7= EFHEL TV 5,

N, AL NERE RO — RS K DR ZT 5 VAT LOREEE L FLHERN
TEDLEIERDZEEFHBENDIRO—2OTIEIH LR, 9 LERBROLWEEIZE ST
T2 22 IR BRWVIEEEND S, L, o= haEn 5 BT, fEOHH L
R IFIEDOBRGH e =— X DR, AU Y —ADVEESHCTRRG, WG, 7 A b
ERMIAAT O 2 EARD BN, IO EFABGNEFE LI L2 b RnEn 9
ZETHhHDL 2HFERBTHLVAT AT YA Ty NA-RBR a7 N
AR EITODICKL, PATLATFFA Ty h C- A D Tk, BEARMIZHEETS
WA KE S B2 D, A<, #Hd25Y—/ (FIC FileMaker Pro Advanced <° iBooks
Author, HTML, CSS, JavaScript 72 &) (2B 2 FRiAA D 72 WV FEADEAE, 15
MOFTHNDHK 2 DY — L ORHe, DY — /L TNEBARETH D0 EEET 5%

55



BRHDH, Inb7rny=r MABOEKGELEREL, FHIEATLIONFEEL > TKRE
BB THD, 2FV, BEEEWEOO, FAERITBIT 5V AT ABRFEHMANEET S
Mz 7 V—7L LTRVBRA D NER: ) ZLRTE 00, RFEEOTnY =7 Fd
HRKOBENRTHLHLEZTND,

X 5.1-6 VAT LTHA Py MIERYHIFEEDRETF

F7, BREETHIOHD L EETH D, ZHOOMERFNIOBMRE IR ST L%
Wy BICHEN LT T UAXR ST CHA N A =a—OFI T, 7as=y hOFERT L
NA MAT > TV DEEIETA »F B a—Z2 TV R AR 2 DR 245 TV iz,
KFONAEATER S AT L TlE, EBRICRFTRRADEITEZHY LTV D P AESIRIRIC
ALY, BEAZRZRH L TWLFEIZFERRETT V7 — Nl bh e EORAE BT
STW5, 29 LIEMEOHT 4 FROAFFEMER BICHIENSN TN D EE XD,

HME R 26 AR FITEMEEEZ N O VAT AT A 7=/ hCEBLIOD %
Y5 Z LR oz, EMEERIIMEEDOHFHNAES MR L TV L ZAHARFDa LV
o — X =T FileMaker ¥ v > "2 77 Z AE L THEI N Tz FileMaker Pro
Advanced ZH\\5 Z L TENANAIIGT TV r—a VEERT D ENRAETHD 2
L Nbho Tz, FileMaker 13ART —H XR—27 7 r—3 9 0 ThHhHH, ITEEILI0S RO
FileMaker Go 7 7'V ECa v 7Y #B#i &% 2 L 3 TX, GPS X iBeacon 72 k72
ENANEEEZFIH LN LB ERA VX —T = — A=Y &\, RS A S
LT TN BRI D ENRETH D, SMIREN, NEBERGE, A v X —T7 = — ARG E
%< DT LEFEERBOIZ LA ERVFAT LR, B T Z 7209 L Tl FileMaker OfF/E
EHBRFFHV N2V DR DL, TNETESF R TAICEEN, X2 bNTEERn, 5%
L 2D LABMICZ ) LIfE¥rs AR L2 ey ey hagE bbb L HIic T
FKLIEWEEZ TS,

56



B) EH 2/ PREL MG L LRI X SEBERBE 2 7 Y OfilfE (Y :Randy
Evans i#A)

For several years, the Department Of Global System Design at the Chitose Institute of
Science And Technology has offered an English-language project under the auspices of
System Design Project. In this project, students create a short documentary-style video
about a science experiment. This gives students much-needed exposure to English,
particularly in areas of science, as well as experience using various kinds of media
equipment.

Generally, students in the Japanese system of higher education lack adequate English
exposure. Required English classes in high school and middle school focus on the
memarization and application of rules, treating language as an abstract concept similar
to mathematics. There is little to no exposure to real, living English. In contrast, during
this project students receive direction and guidance completely in English. Rather than
"studying English" directly, they instead perform a complex task using English as a
means of communication. For many students, this is their first opportunity to use real
English as a means of real communication.

Students are encouraged to make their video about a science-related topic, specifically,
how to perform an experiment. | particularly like this facet of the project, because in
modern times it is increasingly important to be able to publish scientific findings in
English. As mentioned above, most students have only encountered English in the form
of textbook drills at this time in their lives. This project offers them not only their first
experience to use English as communication, but also to apply English to their area of
study: science. Most students will hardly be able to publish articles in English after
completing this project, but hopefully the experience will spark an interest in them,
encouraging them to improve their skills in the future.

Fig. 5.1-7 The different groups perform a wide range of experiments.
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However, it must be said that the English level of students at CIST is generally very low.
Consequently, it is nearly impossible to expect them to study the level of science that
they are used to studying in their native language. In this project, we generally perform
experiments that are at the middle school level, or perhaps high school (if the
experiment is simple). This way, students should already know the scientific concepts,
and they study and present these concepts in a foreign language (English). Again, this
is the first such experience for most students performing this project.

Furthermore, students also learn to use a variety of media equipment. Every group is
required to do video recording and audio recording, create a simple animation using
Adobe Flash, and then assemble the video using video editing software such as Final
Cut or Premiere Elements. While it is true these are rather esoteric skills, ones they are
unlikely to apply in their future, it is generally good for young people to have a wide
range of experiences while in university.

Groups in this project go through several steps. Each of these steps have their own
peculiar challenges due to the way the project mixes scientific experimentation with
language study. The first step, of course, is to choose a project. Most student ideas can
be executed, but sometimes | must turn certain projects away. One group wanted to
make thermite which, when ignited, burns at approximately 2500°C. This is extremely
dangerous under any circumstances, and is simply out of the question to be supervised
by a language teacher. As it is, it is required for many projects chosen by students to be
done under the supervision of a science teacher. The group mentioned above, having
been denied authorization to make thermite, chose to make nitrocellulose instead. This
experiment utilizes concentrated nitric acid and sulfuric acid, and was required to be
done in the presence of a chemist.

sulfuric acid

Fig. 5.1-8 Actually, lemon juice was used to represent sulfuric acid in the video.
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After students have familiarized with their experiment, we begin filming. Again, safety is
of utmost importance. For example, with the group who made nitrocellulose (see
above), | informed them that they would not be allowed to use the concentrated acids
while we were filming. They had made some nitrocellulose under the direction of a
science teacher, and we would use that to depict the finished product in their video. But
| felt it unnecessary to perform the actual experiment while filming, both for reasons of
safety, and so that their science teachers could have that time free. | told the students to
create an "effect": to choose liquids that have the same appearance as the acids in the
experiment, and that would react in the same manner with sodium bicarbonate. In the
end, the students re-created the experiment using sugared water and lemon juice.

Students are also required to create a simple animation, usually using Adobe Flash. In
this animation, students should explain the scientific concepts behind their experiment.
For example, if the experiment involves a chemical reaction they should explain the
reaction. One of the students needs to narrate this sequence. For this, we record the
student's voice in the audio studio.

Finally, the audio sequence, animated sequence, and video sequences need to be
assembled into the finished video. For this, we use a software package such as Final
Cut or Premiere Elements. By this time, students are no longer dealing with scientific
concepts. They learn and use the media equipment to complete their product

In this way, students are able to familiarize with English, as well as apply it in a limited
way to their field of study (science). They study lower-level scientific concepts, ones that
they should already know, and present them in a foreign language. They must explain
the scientific concepts behind their experiment, also in the foreign language.
Furthermore, they familiarize themselves with a variety of media equipment as they
compile their work into a finished video.

Fig. 5.1-9 The Flash animation used for Balloon Slime.
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