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Enjoying Optical Experiments

Y asushi SAKURADA

In recent years, it is said that Japanese students are learning less and less and are losing interest
in science. On the other hand, a great many children participate in and enjoy activities involving
scientific experiments. With these factors in mind, our department has been involved in science
education activities in the Kushiro area. That is, conducting classes at junior high schools and
demonstrations at Science Festivals. Originally these activities were meant to be PR for our
technical college. However, we also found that we could learn important ways of teaching
through such educational activities in this regional area. In addition, these experiences have led
us to confirm how enjoyable it is to teach optical experiments. In this paper, we present our

attempts to apply such experiences to the lectures given at our co
demonstrate an optical phenomenon and encourage the students to ta

llege. One attempt 1s to
ke part in the class. The

other is to have intellectual interactions with the students during an experiment involving the
joint making of optical elements.

Key words: optical experiments,

lesson

ZDORE, FHETBOFME T HEHEEAL OMRED 7 o
— ATy 7E3NTWwW5, FIEFPHEHEEEILOEsIZIE,

HE Y AT LADRE, HEFORE, HQ 2
@ﬁiﬂk_& t S F é ES ﬁ%%fﬁ‘% 4 L9 I E OIS, EEESLE

%, MO OBERPEEHINTL % & FHIFFIZ,

hex

BB A DO OB T IGEATD

umdi

AN D ififEH

Z DIED

i X HIEFEIZ S - T

5, ZDXIBEFROFTESE S, PERANDABEE,
==

S DEDOT O DORFOSEH (LI, BlFEOSM) 208D

ZhZEdEL T, MR TOEBEBEEIAOW 217> TS
2. bEBbEINSIEEFERD PR ELTUTH 2 TH -
723, BOOMEBELEOREBEL LW BH» S b EEZRA

Jui):‘f:f%ﬂ(b}'% %@9 7{_, L@%}z%ﬁ r%

oo

KERDIEL S =i

Tk, 20X L CHIE COMEIE

5 D35

Wl 22 LI DO o>TWnwab, K

HT!'IFJ.

1 CH:

Fgﬂfuﬁ

B a, FEEOEEANTEHLELD LW AAIIDODWTIEITT %

JllE% LR RFEMFREFLFR (T084-0916 FllsriRFEEMN 2-32-1)

386 ( 30)

lecture, demonstration, experimental learning, interactive

1. BSHBI RS T4 7I128mMLT

B2 ZE LB E O AR S 1L 5 B EERACE O FERD
IR FARE R T 4 7 EXiENS, BIFEHEEF R
7 D% L%, /INREE

H Y, BHEHE T

JHE P E

L b

72T 4
PR ORI PRI E O =8 T
T A5 7aD b ThD, T, F
BHEN D EZELL Tw b 2 EANORR E L T,

BIFHBRZ 7T 4 7OEITET ETERICK > T»

5. % DRER,

2132 < OFHEI- b BSINL T, X3 RETE

I LUATWS, DO LS T,

‘||rrr

TR ICRIERBAE D H N,
- KBR

< Z

llllr

FH O 3 EFAEHEE

o O] £ U TERIFERBRAENDOZSINZ1T> T &

7z 5% ILE 1z ﬁ{["?‘

R YA SY

IHEIFRL o Wn, £z, FEFOBTHo>TWELH

Y-

FEERHE IS TH B L, EEiA L Tus
=X L LTEBD, FIIFHEBHEN &

NOFIHEEICBWTH, AFEOHEMBEEIT L b2 <,

E-mail: sakura @kushiro-ct.ac.jp

2
Tt




72BIEEBRICEHL TIunknzkRL TL 5,

o ORFEERAEICHAT 5D1E, ZFEAESINE D
FEER 2T TEBHZVEVI HTHhS, ZmEShniosE
BRIZIE, TEVA MV —¥ 3 I L CEEE B
ZMT 5V AT Aya—WEbDE, TEAETAR
EEAXH2 TITOMBRERA O OB H 5, Z O Izt
FHOMERAI E LT, =ML TWw a5 DFRBICITE SR
REORTHERTICA SN, IHIIERZBEL CHEME T
HEOBICHB L RZIN AN T WS,

éfaﬂ%%@ﬁ%ﬁﬁbﬂfW%%@§iﬂ@%ﬁ&
LERTADL E, BRSINOIABRLETDOKRETE 72 H
é%@@,I%@%ﬁﬁ(ﬁﬁémhﬁi6ﬁm%@ﬁ%
o7z, FRICERELZODE, IhE TEFIIFEIITLT—H
HWRFEREZLTWIEETHS, ThiCiTFEERE2 T A2H0OE
(EDBREW, T4hbb, bitbNIZF/METEHEEEN %
FHEOMBE LR Z DB T, BENICFEEZ L WEL
L TEELS Z %W, LaL, ZOERICITFELKE
HINZZF 2 DOTIE R, @E2TTI> bbb BFELEIIZE
DEATHEBELZZIT IV TERLEVIFRENH LY, 20
REDS LT, FERZHBICEORWE D BH#EERE2 T
5 EDNFEFHICESTEERHEERS>TWS, D EOE
=6, FEHIPIFEERBEDORER Y B 0OT-o T 55%
EICHD AND Z ERERT:. '

E:

il

2. FEBMBOER%
FHEON—FEHELEZ -DI1F, FERSHITX 2H#E
ERETH A, ZOHTHRICHIELI:WZ &iX, #dENLF4E
LR L THINZEE 21T 2 Th b, £ 2T, F4ED
ZMzRT LI RETOFEZELTLHIEXHBNELT, 7
EYAMr—yaryEBELTFEEDHEESNZETHA
P, FAELEFETONFZRFAFRZE L TFLE L HETDME
TR x T HiAx{T-o 72,
2.1 TAXNZABTITHOTE R ML= 3>
HRZE T, 10 8E» 0 0 ZRBEOEEEZTRICL
12T EVAM Y=Y arE{TI LS DL, TDLD
REEROHAIRL b D E LT, RIOEFIROERE & 50
THUA ) —HELERDN D 5, Ft7-HIciE, #HELC
THELBDYBETOELETZEOGLHIRE L DREEN T, =
DEERNIE D 2 HFHROPTHIEF KD F3 2 EEROD
DEDTHA>Y, HBFICBWTIL, BREZ2EHT L&
FEETHLD, TOLIIBTEVAMNV—Y 3 v EiERE
TITHOSEICE, [T Tholz] [EhLniZolz] EnHEE
)72 ER3 7120 T EFEE TIT O ERB R WIZA 5, 8
WHRZ B, BEEO—EELTITOWIE, FDY—7 v b

L

| Rinndl]

3274 65 (2003)

4 1 4’ D, F%{EL@* I S5, '*ID?z')u DHELYEIXZE DT
eI L, FEaG i?(ﬁ?ﬁ@ frHELTWws, HEB LED #
@E’. L_.&V(EEHEED i'?% D &{T‘Ewufﬁg %.

'Y

A EEE ML, HEITE TRV IAATHNRICT
HILNENDH L, TD0, EHESIT IO L D ZHAIF)ZLE
EicxtLTh, MEBOTRZZIS5L TS,
11, XHEIWC LD YVBETREEORRTF 2 AT L729
DTEVADMNV—Y 3 2, RAGDEFERRE S OEEE
HAAND -0, BEEE 2=y MELT2EH 2 H iz
CEROBRFTCH S, ZOFEBEREFNND & L TERGELIC &
LRBNFHROBEAET o712, 2D L O BREBROKERER
LT 7 u YNV E R EBENICRT I EE DI, K
REERERT HHEEREEEZEZI®ETWS, £/, 2D
EERICHFE T 7 u Y VDYV BRETANDEELZEZT7 0T <
7 =TT 52k, FEEFEE.Z X D B4
RELTIZ DI ENTE S,

CDEIRERTODERZTAIET THNIE, BT A
SRE L oG A HEES L3 2 L THRIRTE S b Lk
W, LdL, BRICE>TIEFEEKCTECA MY —Y 3~
rFmb¥bleick D, AEEROSNEmzmO 5
FOORETH B, Fl, TEVAMNLV—Y g iZBWTE
lzbBaxXxy b EEOHLTANDS E, ZIIFEEDLHE
FIWCEOTEALTH 5. 128 2ZZNDTUERORLEE
>Th, NECEZRED L Z e Th, TnrEkOEL
TAHRZEDIZD, &Y BT, BEELEERS2 L TH
ﬁ%ik%ﬂ%?%%.

CDEERRITO &, FHELbENOIF, VA1) —BELICEE
T 5 HERHY I ICE T 2 BRI B[R ARICET 5
SERE . KGRI 2 B P s 2 S EMB D B,

T

T

FHIT, NOOBEMICHLTEEDORWEERX L TL X

ZELHBD, FOLESIWCRFEIIBHETS IS 1L
TWw3, ZL T, HICFHATBICHEE L THGZTVER—
FEEHLTLSS b DD, £z, FE»SHEHRIR

387 (31)



.....................................

—— L DR — B R b DTBD. fOL S EEEE

S . o cosEREsToR, 7

e e DCIET, LHTNRET Ty 7Ry 7 AELTLESFRT
o0 i i DR DNORET 25 %  ENTE B,

\JuT

------------

i

§ T o LZTH
RS b ST b RIE L WA R AKIFS T, SEBKAC & A L7
' vy, LaL, FECELT, BoTk%E2L, BoH
. 4 ; Wik L CIEL < EBREITO b Tz, KMz #Ein 2
. e e W LEEZTHT, FLWEZ RMX, Bz 40 L otE
X2 ¥V —TE8L 7> 3 @B pkrh 2t L — 5 — . BREESTWE, HERIOEE EL T, 2 F < Whi
VP RRE 2 BT TERA TR EL TED, WDRHIZDHITHS Z EXHD, DF Wkt E
ITNIEL VO EREBETZIEPEETHS, DL
P BT 2B v & X2, BERTIC B8 W THEEE D (2, HifA) & KRB R T A L lEOH L Z L7255,
iR EER DO 2 & 21TV, mWEFHE 2/ 4 % 0 2.3 HFILBITHAERCTECAMNL—Y 3 OESR
END 5, HFHROFHAE, TOHENLIRICH D, HRICE
b AA, LANEAKTTEA N VY —Y 3 V52T WTCTEVAMr—yYary2RELILOERIBLICF
ZriFrwnwzEEmnh) iy, TEVAMLY—Ya ZWhD, FTER, TuYz sy —BEMckoll LR
2L ClE, AEIREFBEITDOR W EBEREDFVWTLE D ZT, HEECBOWTHEEBECPHREEHEICER 5 2 &
WA, FEHDEETY, ALV OFFIZ T2 MWAJREE I > TW»d, BiEE2HAWTRE2YHERO A >
DLTEHEWTLEDI ZEDZ W, ZOLIBGETHT T N PIEIREL, FEDODEHE W, LrL, ZDLXD
VAPV =y a VIFFEROEA R T S50, fmasic ) A L BB TYH, WMo TBHEFEERZHCZ->TLES., 3%
HH 2558 FEMTH L, %< OHEIX 1 RHEELL I BICBWTI, FEPZH I RWI ERERLT, T
iz biEk%x, BERIEOHMBHEZITO V7 7 v — 72T T XTI OGERAI AN T E DT RBLEIZS S,
T 2%, Lo, WELIAY F 27 ATOFELE HHEOD, HEPIC IO LD BERETTI B,
LR OMERR, HFEDEWEROH S TN L - O FHENSINT 553K, BT FEDNEFEL THOL 3
, =EFEV 7 F v —BRX A2 ED2DIITHEHND 5. e
2.2 JI—TEEAH ) KER O WEUDEREID ANTGERE, B FEIEE
KERRIDEER L LT, IN—FELXTOI b & X1 O HER L I =B OREER, WERIEEEZ, BD W
FEETH D, Fro, FEME, FELAEBEDII =7 ZEIHSFRHER
—avREDRMNE, ZNV—7T L HEOFEE 4 O KMLT, £TILoFIER, P71&T 7 —2FHEEK
TIENTEL, TOLO5RINV=TEELELT, €£7F ERaY =2
v EWTOEFERTEERE T 2 EBR AT 72, BB oot FHIEL T 2o ThHb, Fi, FAESHIBOHEEZ T
FRT TIEEO M Z2 BB RIC L o THIlE S 5 23, 52T, FEOFEERZHD L7120 TH L, EBRIZF
CITEEIFURHWA Z LT, BRRONFERT A SHBOFREEZLENT I ERHFTE S, RIFIITWwz
BRICENTEX2, 2O L TERL - 27PN KE X, WBRICBWTHMNEBIEZ{T) 2N TEAE1EA9, CZ
BT, ¥7F 1 X BEEREEGELIC X - OBz n] i DEILATAINVDFEERTIE, EXWITHRTEERZDT
b2, £/, ¥IFichLrvay 7OWEE2EY 5 ZEbH BN, TNEFHEEFEEEDH LW ARBERD L
ZEWESTC, TORITFEZHAESTLHIENTESLHI LD NDICHAIHTE D, G0z 5, &l (BZ5AN) &£
BHIRZE S, 4 (BbbHAN) v AEBEREZILEE, @EBRICB VT
21X, €7Fr2HTER Lz 3 EOCE RS T BINEM 2 22 BEAR 2 DL 5 2 E W TE B,
DV —HP—WDEMOEFTH 5., ZOEPEKIX, 51 KFETOeHTICIE 100 AL EOFEEDRSINT A5 EHE
=]

o g i Ty A L e e e ST e e

)

D
T

1

7V —rDX) =%, TOLIKKH2R/ELTHT AT Y LSZw, £D7®, 74 —F YT 7Y ARSI MR EDE
TaREETFRLEEY) —2D<D, SHIEI/ELT AL LTI 2 REROERIZE L v, UL, WIE=E

388 (32) S 2



TO N[EEE
FER D FEBr
Hhiltd A FIVE
ZNAIDHE L WEER S 21TV, 3
DO Nk = B L.
%5, £ LT, AFINVZE

SHIKHEDL, IBEFLOD

3.

\)"i(

BAE, TOHRRE W LEF
SNTwa, HAE,
D EBMIEBE PRI LT W 5D,
NEZH»D T L

32 % 6 = (2003)

3T LD

D < NP EEIRE
X3 CICTHAR[EETH A

S /-EER L E

ZDES

?&E@t@@@ﬁﬂ

TOEM T H L EERRY 722

PN E==
SR L 705

=Kl

ZER AT WD LS

7. bH DA,

BThb, 3K

BEERIE OO B,

FERZHH D

SHEOEV) A EXDILHI)IZDWNT

T

=t
-
gy

9

ﬁ;

L
&
Py
F
T
=

AN

B

:j:

i
=

&

EDiLhE B SIZA
ILHETT &
KThHbH,

r"-—-a J:.li[ﬁajf} ‘9 ifﬁf;zj‘ Oﬂ._ ct ), (C{fﬁ ] é‘ ﬂf?

Bt

2

FKERZE Tl

EERHEIC BTG
TR R D [
E%L‘F”ﬁ?ﬁ?ﬂ:?é
SAH T 2R3 < T v, 5

i

e o

F ol

%L,
B

A
L TWhwEnWEEZ TS,
FEERAE T ORI NETZ2A5 D,

BRAUE CIlL £
Y 2 AME G, FDizd, S b REFEEEEE IHEMRIYIC

%ML,ﬁ#ﬁﬁmﬁﬁ%ﬂﬁ%%ﬁ%ma%fo
EHEABITED Dy

=

e

Z=

el

TR B L T/

1R DL

L.....

R TH L5728

RICFHAL LB TE S, %E%ﬁ%bi

TITWIE O 123 A T d 5 13,
TZ ADHIPTEH L 5

LNE%T%%Q@

J0n 9

an
~—

mtw

MR

35-41.
P. Doherty, D. Rathjen and the

W RTFOREEZZDSI6FE (K

A

-

BETE WD,

W F 7P

ZHEL O B EBMBEDLTE S LD

DL D

% @—ﬁfba
LT 5FERENE

1327012, 25I12% L DHEMZE

LB X

E%Jun i&'%

RSN

ZDEITFHZ

VLD D)

A 12 B DS FRRIZ
ZERICIE > TE 5T, HELZTHHE
L2 L,

(Z 7

OL_?ZE‘ D?L"'bl

==X

1=,

1994)

pPp.

Exploratorium Teacher

Institute: The Magic Wand and Other Bright Experiments

on Light and Color (Wiley, New York, 1¢

91). ILFF 14,

E AR L e R TR

AlEEE, Z2ARMEF, FH—E, [
o Jtets (A, 1997) pp. 1-5.
D.S. Goodman: “Scattering,”

the

Overhead Projector

Washington, DC, 2000) pp. 6-9.
<. White: Fundamentals of Optics, 4th

F. A. Jenkins and H. E

ed. (McGraw-Hill

s

¥, 549
p. 471.

ETSE TJ.R.JE

-

JJ ‘U

"’tr, Rt [ “BIERYFEE D 72 DO EAA B
IR EEEESHE TRE (2002)
(20031 H 14 HZHE)
389 (33)

Smgdpore 1981) pp. 514-518.

Optics Demonstrations with
(Optical Society of America,




