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Abstract

[HEEEN ] DHABEOKRE 2D 1 212> TEWEAI RS, 2hETicd, EI2
INPER T ORETORY AL KFHE O MIRRE R L4 B A TbIRTE
A5 HEOSEEMFIIIEE > T, JEETIE, PISA X TIMSS 7 &0 EBRILEGR A &
0. BAOREAEEORBE LT, FIFEBRWIC L2, FEN L 18, BE
BN R B AEAE 2 B &) 25 ) BIREENL ORROEEMEDN L ) B R 5
720 FRRHENOXIHED 1 DIZ, EROFTEND S, L L. FIK 20 £ EEOEEN 2 /NFAR
BT 2B BT, BIRERHE 0K LS EHRBIS O HEEM AR Az Tw»
5T L BEETHMEREATH I, [N THRA] 2l otkc 2BERSH 5 2 Lasbiro
720 22T WHEAEDBRA~OBIRE.O % 5D, BEOERO AP om L2 Hiy e L,
R OMEZERYM & LT, HESHREH - 2HER Y 7%, MiFICEMTERTE 2 &
I Ly KFATOEMIERGEE L BUE B~ OB I W,

Many Japanese students are drifting away from science for a long time. This is one of the most serious
problems of “Science Education”. Various educational activities have been carried out by teachers of
primary and secondary school, university teachers and so on, but these are not sufficient. Moreover the
investigation results of PISA and TIMSS show that the upper grade students are moving away from
science. It is considered that solving the problem of student’s drifting away from science is more
important. Science experiments are effective in raising the interest of students, but many primary
school teachers are not confident in the knowledge and skills of the experiments. In this paper, we

study vacuum pump as the simple experiment teaching materials at low cost to raise the student’s
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interests in science and improve the knowledge and skills of the experiments for teachers. We use this

teaching material for the education at the university.
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THRV, L2 LERICE. Bwillvnbw s [HEHEL] 2SEEE S5 b, Ok
WIEE-> TV, 512, 2000 FERICA - TH S IE. 2003 4:0D OECD Ak D57 3] 3% K
& (PISA) R EBSEF - BIAMSE BT (TIMSS) O FARE R % 54T L 72 SCEEHEE O
HE ] ReEd s, OARORHEALOHMBRF KT OMEL o720 SOFIETO
MEX, Whwd [WEVHF] /BT o, ELHEOMLEHEDTVDA, EBIC
FRZ RN, FHETTEDRRONZ 00, ke LT, #MENC R EMICME LT
Wk, S5 ARiL, IhSsoEoMARER GHE) HMOEW BT 2 TR
ERN HEHEZURTVWHEICHTIHETOH 2720, [F) (HE) MET L5,
ZORE (BELEFA)] L) bR RTVERICE->TLE-TWDEIEBE W, L2l
LEHTAREGHEHTT 2 BHRAEOWRETH S L E 2 5 BNV EEBORIIZEIIC X 5,
TIMSS2011 @ [2] I X AuUd, [EROMERAF 2] L) BRI L, £ 1 OffE
BNz,

CORBAERIC I L, DR 4 FETIIARHTE (2 MY 29 ) Ll
LTV BEDH 83% WAHIZH hhb 53, R 2 fFA O EFEIX BRI X 25 53% 12K
MEIZIRA LT b, ANER 4 EEDBBE TR, BRI X084, EETY 85.7% & T
b#FE VDS, R 2 FADERR T, FRT & OFIE ORI 755% L5 & H
ROPFERE 2IEEDELIARDIEFIZRENVI L Bbh b, TRHEDOIEHNS, HARDWRHE
BRI FEECRD b, AN SRR T, BRI & 2 R EAEGEDS KR I
g B W) BN ERDY DS E Db b, ZOMOREDS b FENESIZON, [
BOEENICR 5] IR S, SRR OMEIHT 5 EED 1 DD M
LB THA9.

HIRHE ORI OWWT, ISR TE 22 20X ) RMENR S NS -0, BHEEE.

F 1. TIMSS2011 [FRRI DR & 2] 12003 5 ISR [2]

<) D ZIH 9 ZolBbhwv | £L{FH)EbRw
N4 AR (HA) 52.0% 31.2% 12.0% 4.9%
N4 AR () 63.7% 22.0% 8.0% 6.4%
H2 4 (HAE) 18.2% 34.3% 31.8% 15.7%
T2 4R (CF) 42.5% 33.0% 15.2% 9.3%
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2. BFEUEERHM

21 HEOEHICHT ZER

RIFFEDORAN 72 HIIE, THRHT & R RBAEZHMCT] 2L THY. ZOLDITERH
MICHEHE Lz, B, BRHFTORE LMD 1-5TH )., B OEFIIB W TERI K
LUFE R RFEAEEEL V., HBFE R WEEALEZ R, L ITHAMF & 2 WEAE L A
BHEEDIZ L 2 Wn720I12id, ERPEELBERNEL D 52 LIIHATH L, 20—, HE
A DHEMOMERLEERII T B EikE. ) TH A ) Do THITH L. K 20 14T
N7zy FHEHARIREBERE, E S HE BORMIZEANIC & 5, BN EREBE 205 L L7z, Bf
W2 B AR OWFIEIR A [4] 2IEWISRBICE L. 22Tk RO 3 HHOEMANE &5
IZDOWTE R b,

HMNE

Ql : Rl OB NEIZ OV T OHIGE - PR

Q2 : BRI PIZ O W T DA - Hifg

Q3 : B OBIER - EERIZOWT oM - Bk
COMAERER (F2, K3 IHEBENTH S, RIS ZE DNFEREEOK 40% 3 HF %
ZBHIEDVHEFTHY. WEOWBHEE L O MBS, FEERBIZHTN 3 2 MBI OS5,
PR ZHR D EDWTERIOLNToTVDLIEEZRLTWS, S5, HTHAIFE, 2
OBEAMPEETH L Z Wb h b, ZOMEOMRILCIE, B OFEBRBIZINS 2 Mo
M) EDETH B RIS, ARHAETIE. BEOBREREZITIICHo> TORELLTEY,
[H#efii e D ORI ORI ), [ OA L] [THREMOARR ] % &5, LBl 2%
HIZAT) ECTORBEE 2o TWB T EAVRENTZ, D720, HE DTSR 5 Hliki
MO EZT TR, 2D XD AT ZHEIC NS HZENEETH LI DR,

F 2. NEREBAEROIFNIN§ % ki AT [4]

1A RRE R R R
Ql 7.6% 53.0% 36.5% 2.3%
Q2 2.5% 39.4% 51.9% 5.9%
Q3 3.2% 43.2% 47.4% 5.9%
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3. NERERNEE 5 AEROBANI S A kAT [4]

(=1 RREW R R v
Ql 0.0% 28.9% 64.9% 6.8%
Q2 0.0% 9.5% 74.3% 16.2%
Q3 0.0% 13.5% 67.6% 18.9%
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UToMEIZ d—2tr%—, 100HY 3y 7, WENGERETRMICHHEICATTE 5,
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VHBOLONT A7 IVTATTE L, $72. 100MHYay 7, A—2kry =TIk, V%
LR AMEEMNE LTIGEL T 5)

cBHE Z— L F 22— T HFEdmm (F— Aty ¥ —ORZEARAT LR T W)

C AT B2 (EAEHAY — 7, OHM H#A R — 4k v ¥ — Rl ER5E TR A
FLR TV B2 BKIINE 4mm TH D, UWTEEE LT S)
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DOBAETE WU EZER Y TOEBEM %, A REL TR NI T &b F Y
B EA % 5 G0l L7 B ERGHE . AR AT T OB H B 2 xR L # B s %
ETH L. REM D, BBEOEBENOM EICEHTH LI Ehbholze E5I10, HEF
FEREED, REMERA L2, o, SHORREEE T 2, SHOREE LT, BETH.
DIV TE S, HEDPOMELEREM OMEREL LD, ThEh ) F2 T2/, K
FHERPH AN ETEORREZREAL L TV & 720,

SRR

(1] SCEBRFEAE. /NERCEIR - rpap i BRL - WSR2 IRl JREE B — PISA2003 (BH#MYY
T 9 ¥ —) KO TIMSS2003 (FRRL) #&HEO45H & i8S ED S — 2005, HEEAE HIET
# (2005)

[2] 7 ZEBORPFZERT. TIMSS2011 FURHECE o FIRS ik - FRSE: - PR E B HRAEO
2011 SEFRAE RS -, HAF)E (2013)

(3] WHIHE, [HaE~o MRS - Fai Bl 288 & LT - | WHEE 59-4 pp. 269-270
(2011)

(4] BREHAIRBBERE R EOE S > & — . ELHE BORT e B8 sk gt & » & — [ °F
% 20 4 BE/NEAC BRSO EREIR A (D J. http://www.jst.go.jp/cpse/risushien/elementary/
cpse_report 004.pdf. 2015 4F 12 H 6 H5IH

[5] IWABHAL, [YPC fii 5 BAEEREDOIMED ) L fiv)y |, YPC =2 —Z 185 pp.12-15 (2003)



74 Journal of the Faculty of Human Sciences, Kobe Shoin Women's University  No. 5 (March 2016)

6] ‘Aluk, [EF G CHILIENSMAHEZE (IE) K 7] $27 MR LVAMNBEFEEZHE
fE—%i. http://www.toray.co.jp/tsf/rika/pdf/h07 01.pdf. 2015 4F 12 H 6 H51H

[7] WEEMEED, [% %, ©< 0, RTIHEE], WIS 541 pp14 (2006)

(ZAFH :2015. 12. 10)



