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BERE ke BEBE HES KEHEEE e Fol FEhw gk (LA, 1980)

D) HE Bl WL XXM BRAA 2918 ARME AAA Bk

D BB FERHET B, BRY HAEE 222 BRAE E£H3 BES
e,

() HEBge] N BB FRARLS Bt BRMHS BRI S, @K B}
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D) HEBo] HBA AAte TR} 2 F4L& AT, BERRB oluixsiel: M
EE s

HEAA B uhe) o] A HEAES BETY BN HEd HBHGE W) FR 2
BEE FI god olde #FRBES AR ANA: BBk WELARE # - PSRk
o HBEFEs oA KW BEL BY FERBBHE Fib Holok ¢ WA oA
7t e,

2u A 37 Selushy HEEEL BB KABAR BPo= Ko WEKN BEt
D8 AR HFA FET VA olHY HWHEE AEN & Aol eIk, =¥ K
AR Sl 9 BMEENEY BEo= st HERE ARFRY S84 FdAL #ES
ol HEMASY fi BB AT HEol TolEZ, AR BAFolAL o uhge] o
B ALR BIBAAE HEAFS SRRSAY Aol HEHMES RWML BEst:e &
Bekal debva gL, M40k MBESEENAAE TATR KSR WEHF EXCEIE
ERME= M} gleh

sk WRT 1980 XME WRE BIRRl ¢ A4
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YREE LB ABEHS ARK BRI ZBMELRA B ohiT B hEER
o FHEMES olie] chge) Soix BEmbo 2E 2 BEGT Slch (HEBEEE:, 1073)

A, BB FRARY ERE FOEA LA MBS BRE B4 Tl BERR
BY x¥el BRT 4 o] ool ek,

S, HEKES —i AFREASY 1Y sHEFoR RRADAC ohzk RE ¥ #
S BHOE ANFL HAN BEHS BT MEMR B kS BRALT Qe
EHS ANFE BE HFBRE S @Folsh, Tk ohz 2ERY MBL ES ool
Brh:Zo] BT/ FIKY &M KEAGA £iEE MEfbsty MBL EH 8K fEL €
4 Q& EAY Ehe AelFolok aA wFol ol Sv] 2 SEvke] BEWH 2 Ak (E, 1979)

* BRE ol HEAHE LHEEH debd, &F WHEEES B4£T0 HEd NG BR
S BT EU8 EAR EWS A4sn Y MHEN BSRR HERF RRE BE
st A HEELe BESE BREE Fikdl 2t} slrte] EET 4 JE KHE Rttt
o},

I % % 7 &

1. 8 £ F &

X PRE HMES B HSEL wEAF ARAES, HEMEL BET BEEAE
BE BEY F ¥5e= e KiEstgl

BRAEY o2t MME Fieste 248 HEBRE2A, o= Bid BMEE B3R
st HE =t FBEEEEI ERSY BRI T BR BE EAT Bfte AR 9@
B WA 11fEEE] Sl o}

BRE FAEY NeBtosy B FHERY BEBLE FRstL ABHF ER ¢l
£ BAKR IBE ARAT B4 434S BESS  RAK EESA € F fER AR
383%&% thA BABHA .

W AT B B48 6ERMES KT 10MMNE 42w fRRskgl
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#e HEs @ Yt BHE A g Ao wHA HERES ERRA Biox WE
steich Hmmao HyBErdl B Table 1. 3 et
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Table 1. The object students for investigation in the study,
Schools Liberal Commercial Agricultural Fishers Jonghob
No. of 311 27 29 5 11

graduates

2. MEANSES MME
& HRdA AEL AAL HAMNZ S5 A=se = MEE 59 423 At
(1) Bl MERLN

HEREY MUK LM ARBRY HARFIE 8—10 BrE MEAJA UL
AX AT RER Birs BEo = HoglolA 2 Sad4 EES HEEE L@y BR
ML T HEMEA T BRE & 730k

(2 AXES B&ol BEHAR IR

BE BAEE SIS 9702 Ad4e Bhol AR BEE olFdd BARK BMd #
Bt vk HEBATF oy BAS L BEsY AR BES BEL BHKE RENA ol
ol g PIREAE Gobdoh = ol Fo] M MBS A¥sSE Ry RE BHERE 238
£ AR BES AdAFY AFE FHsd BLETS] HEe] T IAEE dobEch

€3) XMEXRJN U XMENEK

A HEBREY @& AFAEE XY HAAE HBEF EARGA BEPLozd
KiEFHES] MAE BRAL o BENRT 72 bt KW ANE, WHRBR fas
RWSEE] B FFES /b2 FAE sk Aok oA EAEE AE oA RE
o) pELES HRe ¢ 5 Qo A2E BEHE =2 A MEE LR ¢ sk =E
T HEBEE BHBTAA BESdA BT BEAAK T RWHAL AR HRBES
o g BMEE MR e A KBRS HFo) BESS RAETENS KR 4t WRE
Fol SeAE € ¢ ek

(4 %ol Mgt M

M KHHHAA Yol as-§qd ¥t ohieh BERE BLRUNIEAA BST XBR
+ WEST sl EEEL HFE BREESCAE AFold HAYNA MEdn=4, G
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Bio] &85 v BREKEL WML o= - Kifol Asgich

() #Mave! HNE S mAIS! BRI B4ol KR2WN

—R Bl A Hste BRM BEHiES, HEE BT 2EE] Bty BEHESY
B AE dopirt

I &R d %%
el BET AFST HOOE HHT KRS HEHZ Bkl 129 A7 MES
< ¥3 H#std ohesh ek
1. BB EFK

7 B HEAH g BEMB BR-S Table 2.9 ek, ANHR BiiF BBEFe 25
10847 S 2R BIsA71 0, KBiFE 6—SWMLE KAy 24 BFEID A3 EMe kiEse

Table 2. The number of units for Physics completing at high schools in Jeju-do,

Schools Liberal Vocational
Units 0 6 8 10 0 4 6 8
No. of schools 1 | 2 5 4 2 4 1

B = 2@ dedl 2 T MR B B éﬁ#&i—% AXFFHe 2 WS
et WEFR BEFO) BRBLEE HE A HES T2 g3 dow AR B AXFE

B BESAE HEE BEA/A 2oz HEE HRAF B4 XWMEC2 Mg 2
LB BEA dE WMol <k

2. A3URT B2 EKEMHED BK

NERET AXKY MSE: 106822 2649 28%4 "Arh. ol 5o BMFEAA RBE|Y
PR EL 4ol 89%22 84%F AAAst {bBo]| 114, HWIRHMe] 6Roln HEE &
HE ggleh

o] &0l AFK BEL A ARK &ﬂoﬂ #Bl T 8E Bk

‘@ AXFF] Aol WoFA 176%.

@ AR fHe 47 =l : S
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@ BAR% BRE MR FA Gobd 1 7%

@ H#fe] AH2 7%

49 O AFRY-L Firnch Aol 41& BRE MY BETol, o] EL Xl Soig
A GL RBAA KB ARF BEL Bl st MEAS ¢ At Qs OF KR
vl stx X Bselw ol T BRE ksl AL HESKA %l ke KB
Mol Ao HWL xob WHM LWENA BFS, APl —F Bl ol
sl WA Qe AR5 Bl EEstE BESAN FALE BRERAA HEL AME
A FE MEA shdAscn 44k ok PR HEBLEe £41 ﬁiﬂk&f% o)
HEE KA gk .

RS WS 2. 3BF AZAT BT HES BRHEH BENE MEC GRS
Table 3.3} vt AHFE Bt (@t A4 By HE)} ARNEL NE =X B

Table 3. The num ber of classes for optional subjects of students in cultural science
classes at high schools, ( ) :no. of schools
Sujects
Physics Chemistry Biology Earth science
Crade
2nd ] - 28(9) 25(9) K

3rd - 20(6) 25(9) 2(2)

Hx &€ ¢ 4 k. olHT AR HEAF KFEFEA uHT KW - WKL AL R
RERS BT HF ol ARBES MBS HEAL AT HHH HFoE —RA Ld4
47 BES E AGE 1976) HEHHS HEHH HRe AL ME2 Y35

3. WX RE I NBEBE

B MBEFS BRY &Y EXd 4= R MR HBdE U9 HEe HL
riEg Lo 2] Migkel RTEst £ BRE old BAT SRR W Y2 71T
of & Zlol ek

X WS HEBpId4 K e HRY 7ER®RS ¢ + A KRELX KA
e BEE 6EEelx BAER RAY BHS AR VA BiE Krtzd XKWERE
FRAESL t Wil RRBA FARE 29 BEE BAtRE T3 kst ERER
ol KMMEE BAsZE AT,

THE B BMERSCGUEE?, 1980)dE 91 Bieict 119 XWHME XNEL &
HAES RES AT HARK ERSQ7E APt EBE) HAE RANES Ko
2 RESY ot 7 tae KMd I3 KRS, WEF BEE ASGR B 70%7HA
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Table 4.

The experimental experiences of students for high school Physics course,

N:277 percentage : %
Sel:cted experimental subjects Teaching materials E)?;::i?iixg::t exp(z;?;gnt
Unit [,
1. Measurement of short time interval stroboscope 6.1 2.8
2, Measurement of long distance parallax distance meter 2.8 4.7
3. Velocity and acceleration recording timer 22.4 1.6
4. Newton's 2nd law mechanical truck 12.6 2.8
5. Centripetal force exp. set 1.2 4.3
6. Free fall motion recording timer 11.9 4.9
7. Compasition of two forces spring balances 24.5 1.6
8. Conservation of linear momentym 8.3 1.4
Unit J.
1. Measurement of kinetic energy 5.8 1.4
2, Conservation of mechanical energy simple pendulum 4.0 -
3. Boyle’s or Charle’s law 2.8 2.2
4. Measurement of specific heat by 1.8 1.1
mixing method
Unit X.
1. Measurement of gravitational simple pendulum 7.9 2.5
acceleration
2. Reflection of waves and light string, plane mirror 8.7 1.8
3. Refraction of light optical pail 6.9 3.6
4. Deflection and interference of water wave generator 3.2 —
water waves and its projector
5. Young's experiment slide glass, light source 4.3 3.6
6. Deflection of light single slit 6.1 4.7
7. Images in a concave mirror 2.2 -
8. Stationary waves electric tuning fork 3.6 1.8
Un‘t N. ‘
1. Frictioaal electricity electrified stick 23.5 21.3
2. Induction of static electricity electroscope 8.3 4.3
3. Coulomb’s law exp, set 6.1 -
4. Ohm’s law ammeter, veltmeter 5.8 -
5. Measurement of Joule heat calorimeter 3.2 -
6. Electric current and magnetic field 1.2 2.5
7. Induced electromotance induction coil 9.7 4.7
8. Characteristics of vacuum tube and ammeter, voltmeter 2.8 2.2
transistor B
Unit v,
1. Photoelectric effect photo tube, power supply — 1.8
2. Radiation detection radio meter - -
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237 Hel sledE E7tn B2 28T KiFlth KET BN RUBEIT AvR
Well s #REe] Azael 2ol BRI REE RAEKR £Ed 1ie & RBsieie
Rolt}. '

RWBA HRIT NEEWS RO oo BHEAEMe S et WHANY BmE
B HEKEC EFEEA FESE £719 BHE FRSde AT Riel=t.  F=ky
WEENES BEREEES olT AL kS0 B#ste BB LB #HEL FE
5 B Jdoke HRee Bhsicr ¢ Aol £ BB RRBA RABR-S Appendix
o] 44}

MBBR BEAA BhEel BT E5m RXNABL ENES £1977)9 WE=
Nl 0HEBS Bt BT BEEWES BEYL &R Table 4.9 Ao}, 24849 33
Al plke] R =& SHMRKE BB HEL ML 19 3, 75 MLV 1o ofn] h
BBl A BB REol TEsth B3 BETE WK WY @M AY geon KEm
BoAAE ZFoln BAZA MEHHK A EASA gz A48 ¢ 4 At

RXRER CRERE FE AES £F KB5S BT 4Bt Mt o @E
¥+ W44 3¢ ATRAES BET Bas ARFH BLo) ERE] 2 2R g Aow
Mol BN NEE HEEEE BHA o) Foja FAoznt WrE ofal g Aslolch

EWHo| Ky E(10% Pk B o3 AEMRE Table 5.6] 4aigleh. A =g

Table 5. The ratio of students having experiences to use the experimental apparatuses
" listed in Appendix. A percentage . §
Classes complete Classes completed
at high schools| Cultural Natural at high schools Cultural Natural
science science science science
No. of exp, app. (N=106) (N=277) No. of exp. app. (N=106) (N=277)
in Appendix in Apoendix
1 52.8 55.6 42,43 38.7 53.8
2 14.2 26.0 44 14.2 34.3
3 15.1 23.2 49 2.8 13. 4
4 18.7 3.8 53 7.6 18.8
5 49.1 58.1 55,56 36.8 53.1
7 32.1 43.7 60 2.8 15.2
8 14.2 25.3 61 3.8 9.8
11 4.7 1.6 62 3.8 1.6
16 1.3 19.5 65 8.5 15.2
26 . 19.8 16.6 73 ) 10.4 20.9
M4 7.6 15.9 76 7.6 32,1
37 H.3 18, 2 77 15:1 26. 4
39,40 34.0 40.3 80 47.2 55.2
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REL AWERS PR EARE BRI RBdet

MERDE X WA B E) AAsA LA BRAS XuiRt HEAE4 1N
o} BE MESE dFolh A3 KAEL VAL KWL HAA Mkl BB £05
£ Fiel KB Mol =izt 308el A 3A7AA pBEschn WA sk HAEE o 4
ol £ BESEES —i BHRET BT KEEkos FHid RN - WKL AL SR HiR
371 olel & Wiffolch o g HATES WML EMsld $-eludA=E EHERAA WiTsH
2 St BHEME =t MR HEGES, 1970)F KM Aol virAdctn 444
ot HEELMEE BT 1242 KRHEHR LEsda stz gl

RRE EZ] o =2 BBRAS KM Afte]l ML MMl ek ol MM IHAE
WEF PR ASGR FGadA ol & TRE 7T fEvl, ot N¥ER BErdlA HEM
e 3 BEsY HEsME 25 ACKD U fEoE HBEE WEdoed XN
B¢ A FAsA g7 dFoz YAdct. HEEM 1585 1050 BES MELSE A
2 AEL 2 $AAZA, AAE BHERNA = MET RHRAC Ragte Aol
MBRELE T2 hBE HERHY Rt YA HEB/AE FE N MAHE 3
o Foll #EiEol Bt BAY ERY MAL TTHEN MALT BAS HEdd w9
K®S ohrlv 29 Xiolch E4& BRA LS MEE A4k . HEXn XER =
w7t AL 44 1 F —NE HEALE HA £edvle BB & 452 BR
Aol Aaestebn whala ek old @ Ak RIES Mike] £7A due HEEFS
BugH M2 RATggsteha A 7kt

4. HEml W FHE

8 BHold HEE EEAE HEE WEHES FEMME Table 6.5 Aok 8 1A
% EEBHE 17604 27ARAAL 59 B ol WENEANZE HES AR HE

Table 6. The teaching subjects and hours assigned to physics teachers per weak
in each school, ( ): major subjec t
Liberal Vocational

Schools |\ ™ B¢ D E F G H|A B D E F G H

Physics (14) 3 6 (18) (4) 27 (5) (4) 14 27 2 ? 14 9 12
Chemistry 8 (6 (1) — — — — — — — (16 8 4 (N —
Biology - - - - P9 - - - - - 1 ® - 6 -
Earth science - 3 —_ - 4 — 5 4 - - - - - - -
Others - - = = = (=)- 12 B - - = -2
Total 22 22 22 18 17 27 10 21 20 27 19 20 18 24 24
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) W] RAolAok Sk RMBAL £ FEM o4 Mol ZAel Aok dn
A& HNA B EHBAE BRHEAA MESH AUsk Brel ojok ¢ Lt ohueh
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Appendix. List of experimental apparatuses stocked at high schools in Jeju Do.

Schools

Experimental apparatuses

Vocational

ABCDETFGH

BCDETFG

V0N

) DO b=t R bt bt et b bbb et e
cmnguﬁocoooummhwm._.p

24.
25,

27,
28.
29.
30.

31.

32.

33.
34.
35.
. Electric tuning fork

Plaiform spring balance
Electric tool set
Vernier caliper
Micrometer

Stop watch

Parallax distance meter
Spring balance

Water level

Chimney tube

U-tube

. Specific gravity bottle

. Hare’s balancing column
. Surface tension appiratus
. Capillary tube

. Torricelliun exp, set

. Recording timer

. Pitot tube

. Centripetal exp, set

. Mechanical truck

. 2-dim. collision exp. set
. Kinematics exp, set

Inertia balance

. Conduction of heat comparision

apparatus
Radiation meter
Linear expansion exp. set

. Bimetal

Specific heat specimens set
Radiometer

Gas thermometer

Adiabatic expansion apparatus
Joule calorimeter

Brownian motion

Simple pendulum exp, set
Spring wave generator
Water wave generator

Basis/16) Liberal
classes
i 1= 11
1 i - 11
1 2—=—— 1~
1 22— 11—
8 16 3 ———
16 32—-—— 2-
30 30 29 30 32 30
1 12— 1 -
1 i 11— 81
8 8 2 8 88—
8 8 6— 6—
1 P 1l—- = -
1 I 11— 8 —
8 8 3— 8 —
1 ]
8 20 3 8 6 8
8 8 4— — —
8 8 8— 8—
8 8 8— 2 8
16 1611 — 1 —
1 | - — — -
8 g§ —— 8 —
1 11— 1 -
i 1 —— 1 —
8 8 2— 8 —
1 -
8 8 8 8 4-
1 1—= 1=
1
1 |- = 1 -
1 L I B
1 |
8 8 2— 8 —
8 8 2 4 2—
1 1— 11—
1 I 11— =

i
1
i
1
1

1 1 —

1 1
1 3— 1
- 1=11—
| 1
1
1
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School Basis/16 Liberal Vocational

EXperimental apparatuses clases | ABCDETFGH BCDEFG
37. Tuning fork 8 8 3 41822182 22— 2—1
38. Resonance apparatus 1 l— = 11— 1 1= —_——— = =
39. Concave mirror 16 16 6161614 51416 0l6— 51 6
40. Convex mirror 16 16 2161612 51616 0Ws6— 51 6
4], Optical water pail 8 8 29— 4— 1 8— —_——— 5 — —
42, Convex lens 16 16 2—1620 51616 016— 516
43. Concave lens 16 16 6— 1618 51616 1016— 51 6
44. Prizm 16 16141616 14 516 2 561 3—12
45. Tllumination meter | 1 1= 1 == 11 —_—— - =
46. Newton ring 1 - — 1 —= 12  — ===
47. Direct vision spectroscope 1 11 1= 11~ - = = =1
48. Optical banch ] ]l —= 1 1—=1—= —_ = = = —
49, Polarizer 8 8—— 1| — 2 6 7 —_ 2 ] = - —
50. Electrified stick 30 3025 — 1630 130 1 23— 5 — —
51. Silver foil electroscope 30 3029 4 —28 530 1 —30 — § | —
52. Electric pendulum 8 8 7— 88 5 I — B— —-— 5
53, Tester 8 81 41— 1 1 -
54, Variable polarization detector ] U
55. Bar magnet 16 1617 161612 516 2 516 1 5 1 —
56. Horseshoe magnet 16 1612161614 516 4 5161 7 1 —
57. Slide resistor 1 P 1= 1—-1—-—= Il - — 1 — —
58. Tangent galvanometer 8 8§ —— 11— 11— — 31 1 ——
59. Solenoid coil 2 21— 11222 TPl —= 11
60. Galvanometer 1 1 —— 11 2 1 1 o me e
61. Double coil 1 | —— 1= 2 21 —— 11—
62, Induction coil 1 Pl = 112 1- _— ] — - -
63. Slide transformer 1 ] — = ) — = - — - ] = = -
64. A-C generation demonstrator 1 ] - — — — — 1 ] — — — — =
65. Electric meter 1 | B B —_ ] - — = =
66. Spectrum tube 1 11— == 1-=1 — - — ) — —
67. Vacuum discharge tube 1 1 1 — — = 1 — 1 —_— ] e - —
68. Crook’s tube I 1 T—=—=1—-1 S
69. Photo tube 1 T 1 - 1—-—=1- _— ] — = =
70. Characteristics of diode demonstrator | 12— 1—-= 11— 1 |l - — — — 1
71. Characteristics of triode demonstrator | 12— 01— 1= | — = — =
72. Rechargeable battery 1 ] — — — — — — —
73. Volta cell 8 8 4— 4 8— 8 4 5 4— 1 — 1
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Schools g a5is/14 Liberal Vocational
Experimental apparatuses classes ABCDETFGH BCDETFG
74. Wheatstone bridge 1 = = —— ] — —_—— - -
75. Radio demonstration kit I ] — = J— — — — et = —
76. AC/DC ammeter 8 8§ 3-—- 4 2 | — 1 2 — — — 1}
77. AC/DC voltmeter 8 8 —— 4 2 | — 1 11— —— 1
78. Monochromatic light sorce B — — = e — e
79. Resistance box 1 1 - = = = ] — — = ——
80. Compass needle 16 161416 41515 16 12 516—— 11

# 2 mol EHA] g2 GnE BAE o)4AsA gAY 4o
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— Summary —

A Study' on the Normalizaion of Physics Education
at High Schools in Jeju-do

Sang-bub Lee + Ji-hong Yoon

In this stuay we investigated the status of physics education at high schools in
Jeju-do and measured the experimental experiences of students graduated from high
schools, We collected the data from 20 science or physics teachers and 383 freshmen
in natural science classes in Jeju national college,

The results of the investigations are as follows,

(1) Most students and school administrators thought physics as an unimportant
subject, and none of the students selected physics as an optional subject among those
offered as natural sciences,

(2) Experimental apparatus was not sufficiently availabie in each school and
the students hardly made any physical experiments in the high schools,

(3) The mean teaching hours assigned to physics teachers were nearly 2] hours
per week. Many teachers were charged two or more subjectsin addition to physics,

(4) Most teachers thought that an effective physics education was possible only
through experimental study, but the lack of experimental apparatus made it
impossible,

Given these data we suggested that:

(1) The necessity of physics education should be explained to the students and
school administrators,

(2) The teaching methods should be changed from those traditional ones to
methods based on experiments and observations,

(3) The physics teachers and school administrators should make an effort to
improve all of the experimental equipment,

(4) The physics teachers must be rid of their overload, and henceforth teach
only their own major subjects,
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