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Abstract

Abstract

With the rapid development of global scientific technology, contemporary science
education is increasingly inclined to integrate science, technology, engineering and
mathematics education to form a comprehensive and interdisciplinary course. The
concept of STEM education was clearly put forward in the New Science Curriculum
Standards of primary school and it emphasizes the significance of engineering and
technology learning. Students’ learning contents of science are from common life
phenomena around their lives, thus it is easier for the students to cultivate their abilities
to solve problems in the operational activities of scientific experiments and to
experience the great changes that science and technology brought to mankind. Therefore,
it is necessary that the research integrated the STEM education with the life-oriented
scientifically experimental teaching of primary school should be carried out to develop
specific experimental teaching cases and gain some implications.

Based on the educational philosophy of STEM, the research is to develop
life-oriented science experiments of primary school. Literature research method,
qualitative research method and empirical research method and so forth, will be mainly
adopted in this research. Firstly, through the analysis of a large number of existing
literatures, the understanding of the status quo of domestic and foreign STEM education
and the status quo of the life-oriented science experiments of primary school, the
research foundation was laid. Then the theoretical basis of life-oriented experiment
research was elaborated; the definitions of STEM Education, life-oriented experiment
and development were defined. In addition, combined with STEM Education, the
principles of the development of life-oriented experiment in primary school, such as
life-oriented, model-oriented and bionics-oriented, and the general development process
from the establishment of the subject, the experimental analysis, the experimental
design to the test and improvement were put forward. Then, four experimental contents,
making a paradise, moving a car like flying a rocket, self-made straw boat, building a
high tower, from the science text book of educational and scientific version in primary
school, were chosen to make a specific analysis. Combining with the development
principles and the general development process, the specific cases of primary school’s
life-oriented science experiments integrated the STEM education were designed. Finally,
the application effect of the developed experimental cases was analyzed and the further
suggestions to perfect the development of life-oriented experiment in primary schools
were put forward so as to gain the implications for follow-up development of the

1T



Abstract

experimental cases through the application of the developed cases and the interview of
the science teachers and students surrounding the present author.

Through the research, it is expected to offer some reference for most primary
science teachers who are working on integrating STEM educational concept with
scientifically life-oriented experimental teaching in primary schools. Meanwhile, it is
hoped that China’s science education will be normalized, the improvement of the
students’ scientific literacy will be promoted gradually and more innovatively scientific
and technological talents with global competitiveness will be cultivated through more

science teachers’ joint efforts.

Key words: STEM education; science of primary school; life-oriented experiment;

development
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Table 4-1 Teaching procedure 1 of making a parachute
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Table 4-2 Teaching procedure 2 of making a parachute

HEEHHZ HENE HmiEsh AR BtEE
I RFHR R 2 T 1R PRI RIS
7 GHAZ) JRREEER S B 5 2
2. xF, HEEW, et 5 RIT I,
N, TAVERME—NEM JZ )z it
iy, BEEKMMTAHWLER 2RAMT  WEMNT
mE?
(i) 3. WA TAMNAERE  HrBER WERF
5 I, RBFEERITGA2WE?
IF]
21

K 4-1 AT
Fig. 4-1 Dandelion
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Continued Table 4-2  Teaching procedure 2 of making a parachute
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Table 4-3 Teaching procedure 3 of making a parachute
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Continued Table 4-3 Teaching procedure 3 of making a parachute
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Fig.4-4 Experimental el
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Continued Table 4-3 Teaching procedure 3 of making a parachute
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Fig.4-6 Surface of the
parachute
3. BT YB35 emff)
HRE -2

K47 A4
Fig. 4-7 Line of the parachute
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Fig.4-9 Parachutes with
minions

6. DLUR S5 U
B v& e o

A & /NH KR S %
FAFISEIR AT o

i, WAETTER.

T3 RS B
FAIE 3 5
R 2R
TR R
4

FHEZFH IR
TERRE AR ) FH AR e
el 71

AT BRI S Ui

FEA RN e VR R 2 )5, R AR R e 3 MR U AT P v LE 3%, HLrhip

21

L BBCA IR E B AL B AR RN, o b Bt )R A R AT O A B, R
PRV AW (i EAR, KA UR 4-4 P



94T BT STEM (AN AG S50 ) HAATT K 2= 451

* 4-4

R BEVE T AT

Table 4-4 Teaching procedure 4 of making a parachute
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Table 4-5 Teaching procedure 5 of making a parachute
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Table 4-6  Teaching procedure 1 of moving a car like a rocket
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Fig. 4-10 Self-made rocket
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Table 4-7 Teaching procedure 2 of moving a car like a rocket
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Table 4-8 Teaching procedure 3 of moving a car like a rocket
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FERATH AR DT — A BRI - AU, IR RITES R
1. HARBNAERER  FL5% A 71
BHIf. TEH]
K 4-11  AERBUE
Fig. 4-11 Obit of the balloon
2. ESKRK)E, BAE o AR
HE R S AL oK He
TERBLIE
N, fR
w iE <, Bk AT
17 PLTIN R
# BREE
| B 412 AERIBE M
Fig.4-12 Balloon placement
3. L[ TR ER Mg ER K RK
W Ak 4 JEOT UBR 5 2 AR R Mz 3 1 /R Bk
FHEM 1, RN RHERIE OLIOF B W AR
BRJT A IR R AT, JE R [ SIRIfE

I 35 SR SR L

K 4-13  JREIER

Fig. 4-13 Perceive force

4. e ERPEE, ¥R
HRuERERE, BEAET, &
WK B TERTAEPLIE S Ak
K EE R =APER, RIS
AERIEF) JT 1) 1) B IE S R
I L IH S LI 10 %

Vi B30 516 56 B B0 ) /N 2H Y
TEAR B = — N ARTT/NAAE B
AR AR B SRR 45 R
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ik 4-8  “ARKHEFEIRBNE” FUFH AT =
Continued Table 4-8  Teaching procedure 3 of moving a car like a rocket
BER= HEAR BomEs) AN ’itEE
MR B 0 Ui 3 AT AT
PUREL: SRS 7= — AN
W 7 AR R BOHE ST, BATER P R
WALCL: 2L s FIIRE &
FATENE 7R AT 2 AR
FEAE R, XA E R ERIEE) Bt — b
kT, JATREABER XA L
kN B R ? AR TT
é"ﬁt%@w#? e ) ] 5 OBk
Gl NREK B3N
% @ it ax it IR AR, &
2 Rt
a% it WRE B17] ITER, fil
" AN R
23 ’ Pt f2
L Bes o AR Eé‘TE‘LE’J%ﬁbP‘E = 8 T BE
71, 2R
E— ’ l FOLAE &
: 2, g
I T FE)
@ 4 14 HIMERBRANESER Y
¥
Fig. 4-14 Experimental Jeom B4k T EIE Al
materials of making balloon cars ~ ZE3R Bk 1 A 2
HIVEEK K, WG
1. AR AT Bl R tEHHAT
BRET. BETEE; )
2. ABEMTHRILEMEL.
(f£ PPT L TR, #
ToRE R IR AR A RBEE B E i R E e
BEAT /AN 1R, Al A kA I AEmE S KAERA
NEIBFER N, IRE IR A
(UrEseefa) FISA1#EE 7 A8 FRER,
WHEH, AR INEIREF, AR it B R R
DINSELTRE Sl Ny o N
1. HEREHELHKEE, NG
SRJE BTN P B B K FE AR [R] )R
IR, BEELIN, KER
)\#E%BGIJ\E‘LEPO
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Continued Table 4-8

BF 48 “URIHBREIREN N B =

Teaching procedure 3 of moving a car like a rocket

HERT= HEAR HmEs) AR RitEE
HEHGRERAE AT 5 A LHEE FAMWE 4HFER
) 1E 28 PPT, HE— ftn] =%
B P B E R KSR P
(e I R T B, ®5%eE
S = H 2 17
K] 4-15  ZH [y 48 5 LA BEZIRTT,
Fig. 4-15 Axle TR 58 56 2 Sk B
2. BN BCK N 15 oK BT ) Ty
FROMRCE, U] B B T R
LN SR PEE AR
| |
it Kl 4-16 EEEH
# Fig. 4-16 Connect axles
L 3. BN BOMEEKE

FH IR ROVR A, A 20 T 2
4 JEORIMTT, AF AT

Bl 4-17  ERREAT
Fig. 4-17 Connect traverses
4, FF BRIy 6 HKH)
WA NWRE, AR
[t i wi B W s

Kl 4-18 /%
Fig. 4-18 Car
5. K5 R i SR M P A
BIRALAL, PR TSI TC R UK
BNERSL, BECKHE TS
TRIGE 0 SN LR BRI 52 5
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Bk 48 “IRKFRRERBNE” Ber T =
Continued Table 4-8  Teaching procedure 3 of moving a car like a rocket

R = HFEAE FOMES) AW OrERE

Kl 4-19 SBRNE
Fig. 4-19 Balloon car
6. BABRMCOK GREEE
ABEMAG AR KT, PABG Bk
20, HAEWRAAL:

W
it
72
¥ Kl 4-20 WORAERII/NE
Fig.4-20 A car with a big
balloon R SE
7. BHIELF RN ETRAER & 6 A
RAL, (T ER XHBERE AT RAFE
HENHAKRGIICK A F HIMEIIK KT #
FARNSZIG 2541 o i (S e A e TERET)
o, BAETTIR. N

AT RE/NEEAR LS 500

AN SR JE, HHAREN ST, 75NNz
FIBEES AN, 728N TERN IS LR R, R DU R (I e 5 5
B AT e SO0, R E BATED, IR SO H E SR AR AT,

HAFEIRTT IR 4-9 FrRn.
T 49 “URKEIREIREN NG BRI

Table 4-9 Teaching procedure 4 of moving a car like a rocket

HEFEHFN HFEAE BES  AEED BRtRE
NAFEATRISARHE R % JRER- =l
FORIRATARAR I — kAN O IR
NS B b X TERAN
i KIS : MmN 4% R BEAT B BV TR
ic) BAEMDER AL, FHREIPR AT AR NEHEE K, JERES
A AL WRRERDFBHEEE DTSR R AT

B LS LR REE, K Hr

B LG IL R
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Bk 49 “BKEIFEIENG” BT =

Continued Table 4-9  Teaching procedure 4 of moving a car like a rocket

HEEHHN HFEAE FOMES) AW OrERE
i, ARSI SR s HFRae
i AW ER e ? R BUER B rsdtEE ORI
il TRA AL /N AR R ? AT ITESUE SRR
A (HOEEAD BN RIANH "N E SERR BIEET)
L KRBTGS Sl . PUgE TR HER
/NIELE SR

AT T YA

PRI SE R e, AR BRI SAS 4 1 /N LREAT S s, RS 2l
HABAE M, BB AR S BE AT o, 15 /N FEEsh 7 RS ot
TR E, IR BRI TR KT (15 S g ], IR IEIR A Redh e 2114
W EREIRIUH ORI RS, SR AR R RE 7, AR 4-10 P

7N o
RA-10  “ARKETAFEIRANE” FEEA T L

Table 4-10 Teaching procedure 5 of moving a car like a rocket

HERT R HENE HImiEsh  RAEES RrEE
HEAFEFRRERAH HLwE AL EZRE
FSERC % JE 7R S BRI

I, o NLRRBERN AEIE AR U, 193
EARIIRGS, BATEMADREG R MU FHAREk Z2WAE

¥ KR — FIASIEHRANE NERIR ¥%T
fr AR ! BAHHE LI 7
% TR BRSNS HR BT R
% oy o AT T DA A 45 4 2 A SRS RRERS
LT RN 4 S H %R A
MV ? IRK A 4B R Ry
S IR 2 15 A A 0 i A fE A
L 7 BRI ? fy 27
(2) SEEtFRiTh
ERIEFE
DTSR BR
AF
aFHAESREABEE__ WER;  bAERLHTE (£ 35)
CRREHW (£ 35)
BEAH
a S ARTE b 0 7 (ERT)  bAKEHHFH (L&)
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CABKBHW T MARKEHAN A E__ o (HREAMEED
OF A AR K3 /N E

a/NEF—IRIZWNIEE H__ cm.

b/ NES ZREFHWER_ cm.

CARNERBA LA ESH?

d. AR KH WA LA # 82

e AT A& 7E o LA A L 77 F B A AR 2
43 BFIRE /R

ARSI BEMNER S TR HARMEER, BREENBIZHARRGE, T
SRR R RIS, 2= SRR ZARE 2 B MR RS A, RIS W ot Wit B
2RI AR R
431 S
(1) S5 N5

A S i 1 ORI CRF) 0k AR SR M4 — B 0 58 DU AR o — A/ B,
DR ELAE T T B AR PR N K R AR 8 MBI R FE VA I %, TR AR
OB A 2R R . MRS N AR LT B /NS, a3 TR T s e i 2
BEMBIER, RIS AHZ L K R I B, A SR Ban 4 iy 90 A S 2 7 77 1)
FAE, Xk (FEA) WM TIRE.

IRIE A T B RF i DA SR A S bRt O, AR SIEE6 1) 3505 B A il s v 2 A2l
XTSRRI EEFNEE 5], FITEMR A K ARG, HEF KL, M)
WEBEMEOR, BEE R RIRTT R, BRI B2 NKREIE KW
R SRS, OREFAT R BRI i 240

ARSI 1) B R BRI AR BRI RE ) ST ROK B I C R MERAE T X
W /NI T R
(2) ) FH0H

fEHH AT, RE2EHRRMNAK, ARt ugRmnsnt, 4
7 M EEL A B 5 HP AT L A5 A SRR O, KR o AR IR B R 2 RS, AR
AT, BN, F IO IE PR IR 7T
432 &it
(1) #FEERFT BT
WA —: QIR AR B

FEIX — I3 R R FH DY )1 5 T B2 A IR T — 3 IR, 5 2 AE B3 07
R AT AN E RS, RS BIREER R AR, Barklgses
Mol HEFIATINE 4-11 Fiow.
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RA-1L “EBIRE/DN AT

Table 4-11 Teaching procedure 1 of self-made straw boat

R — HFEAE FOMES) AW OrERE
5 FAT, SEREG? 3 U WA BLE PR
& AT >R & — BUHT I Bk 4k e ! Az 3% i)
& CVY 1T 2 R 2802 N\ A PR T £ IR
% D

SR e BRI B
PR — BB S T AR UL, WOR A R AR “WhE”, TRV
TR GHRIRR, R, A% 412 .

F4-12  “HERENET e
Table 4-12 Teaching procedure 2 of self-made straw boat

HERTZ HENE HmEs) AR BtRE
FEAS, BOKMER TIE BRI BEIFRE RS
& B, AW R T, A4 T & A2 I
% A PAE R B AR AIE % 2 15 LR i AR
1] PR b R PR 5 RN 7 AR A1 BORAR
& S PR LE T HL e ? TEB
o, ARG R B
ZNALY: WRE M

WA= B AR /R A

FERX AR, TR B AR S ] H R 22 RO AR A H AR AR T RN,
BB F A G, e M ERR T . R MRS I
SN TAAVEA ARG Hh 58 OB YA, Ll G o i S R O 2 H B [
IR, XN EARA RN R I JRE 8, HEREENEIEEIR. &5,
H A NG M B R R A [R) 2 A AN N LR R RN AN TR I 9 Je 82
IR FEHT R 2kt AT IR 4-13 Piow.

R 413 “EHBIAE/ME” BEEH =

Table 4-13 Teaching procedure 3 of self-made straw boat

BEHH= HFEAE BmES) AR ®iEEE
SRIWAERFUERKIEM 45 H L N R L HAEFEME
ML ATESIRAE . MRk, BYJ). #H Y HATIR T,
—JCRE . BUE L FEA N N
® IMM”;;E] THE S
it B, $E
=3 @ HFREST,
¥

AEWE 877] SR B
’ fE5IL, 1k

O B2 O
) [ l u
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i3k 413 “EHBIRE /MY HUEIR T =
Continued Table 4-13 Teaching procedure 3 of self-made straw boat
HERT= BENE HmEs) AR RitEE
—JuhEm R &R
Jeom Btk T REEIAE el — g
R TR f i) A 22
W R K, e
Kl 4-21  HIVEIRAE /IMITSLg0 b4 A HHAT
il #h
Fig. 4-21 Experimental
materials of making straw boat
HARER
1. HE BIRE AN 3%
M. AERESREK;
w 2. WE/DRHIAEIRIG 20 70 $RESFAE RSB W Kk ¥E R A
it B Hil1E W E R,
# 3. ABEMTRHARASRL . NI IFRE IR A
L (f£ PPT LHHTRER), #% TR AL FRER,
R R FAR A AR B 2R A it B R s
BEAT/INHDTR A0 fe] R R R R e N
HE— /M ENER-w1
(D FAAI#EE =R
WL, BB INEIREF, PR
FHESEE — TR TR BHEE FAWE HEER
1o K RCE RN & AE L PPT, dt— ftar &5
O RCE R AT E AR IR (Rl P R Bk ML b
N, IRMARAERIFR iRl Brs B, e
15 HAWER AT EELAF M & EE & H b 3 A7
J&E: f i 5 LA BEART,
P AIE S 56 N
FED R T

K 4-22 K

Fig. 4-22 Hull of a boat

2. ¥ 20 ARWE LT Ay
A 12 EORAREEIFETR,
MR 12 JHKA AR A (I i 4
AR 22 JEKAK IR TR A i
B RAE N — W, RIS
AR FE A R BT 5
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Continued Table 4-13 Teaching procedure 3 of self-made straw boat

Wi 413 RIS AN BRI =

BER= HEAR HmEs) AR RitEE
, S EE FAEUNE AFEER
¥y 4l 1F & PPT, #— ftw =%
B Bk WSt b
e S T VI T R, #hE
Kl 4-23 WEH TR H i 17
Fig. 4-23  Straw groups () 21 75 LA BHFIRIL,
3. KBTI 20 IR > AR R Sk 3R e Sk
NPH, T R IRAT S5 D ) Ty
P&, XA AT I 2 i
VR i 9 7900 T
17 K 4-24 s
=i Fig. 4-24 Body of a boat
L A FHOUUTH B4 M B AN TR
HERLEK
Bl 4-25  FiE A IR EERR IR /)N
Fig. 4-25 A boat connected its
body and hull
5. Bk 2 REME A
IRARL, PR 9 A 0 T P2
il fUBEAT R, A g AE
E S
K 4-26  WE /M
Fig. 4-26 Straw boat oy RSk
6. AJKAE e REEL &% B A I
£ xRS §e I+ R
HENHHAKKRMR R E T AT Kz F#
FAFISRIR BT o Hi1E E HE R ERED
i, BAETHI TG /N 2N
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AT IR /MR 58 5 U4

RN R G, HGUE A S /DB . AEIX AT, 303

NI AR T PR e KRR AR A 2 1), (EL R T s AR e RO s T (0 /R K
HIB AL — 2 BN, PRI Bk AR e JFUR bR ie, SRS fEKAL BTG
FEAThR G, BEHAKA TR, JCIEHIT KRR 2 DAL yid sk BTt
I, SR T2 b AT SEbniedE, BT IR 4-14 Pos.

®A-14  “CHBIRENGT FEEATIY
Table 4-14 Teaching procedure 4 of self-made straw boat
A BENE HmEs) AR RitEE
IF, FEPRPAPRER—T AN e wAE AT
WA NIRRT AR BEE B AT R E O WRE Y BT Ik
2 [ AR BB UK ZN 0 S S XF “HRAE /N
(e WU R RN O VN fin 7 HEATAR
HK T T E W R KA T RN B, JREE
i HHIA KRS AR R K &0, K RdEAT 73
it — TG T3 A b E] 46 1 P ) r, BrFRe
A RN, BUKRIIR A SG 5 Gl g SR
L I P9 A5 T 5 — A 9 A A/ & 5 Wk
R R ORR AR A, IRl sk I A BE
KGR BT R, HE S VARSD=S12
Bids, (EE 200 A 52 5
s, ARARBE/ME FE 77 &I it
A WRLL SR fINE? BT LLER IR H S T RSeE
YA /A ASE TR g 2 FAERT FAEBRR
BN RBUGEATRI IR L B NI BE AT R
IEE SR . (HE 20 b3 /IR

BT IFNACIR

PRI e R s AEMRE /MR RLA AT 47 1) N REAT A s, AES 23l

% 4-15

e BN, BN SRR RBHE 1T i, K2
R, JFCERRRAIAE LR L, ERARE 5 S AT RS Rk,

HHEEIANT IR 4-15 FiR .
“CEIE NI BRI T

I =

SOMRIIR /N S B B

Table 4-15 Teaching procedure 5 of self-made straw boat

HERTH HEAR FniEs) AR RFRE

HR AR AR R AN AL PR AR RS

wF AR SERC RS Al 2 R B

#r e Ik, o INLIRAE /I B A M, 152

' PSR R ZE [ R R SOR, JRATT VAR Z i A0 T

i AR S KX Ul — T AR =i
AV R/ i R R AR GARE)
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ik 4-15 “CHBIRE /M FEEMTT T
Continued Table 4-15 Teaching procedure 5 of self-made straw boat

BERY A BENE BOMHES)  FAEES BtEE
TE NI A 48 TR 8 70N S g 512 R REEEE
e 56 P RATTRT LA BT L /NI BH R m R R
#r EHESHTARNEG XRR? fifr 35 % & AUV
3 A PR LR R R X R I [ R & 2
W e 2 iy 72 K
He JF 1 K
&

(2) SEISiesR Bt
TRITTE

OF B R E MBI ITAE:
Q% —RKNMERE /NEABRNETAEL A H__ A AL AN, FHEAN A
@)% ZRINERE NMEAB LT N0 7N A~ A~ AN, EHEA A
OFRNNEFHBE TR E EAFTE R cmo
ORAIAZHRE MERENERE
44 BESIE

ARSI AR AR A BRI RIS oS I A LR G W K = B, &
% TR WA, EMERRIRN, e KERRE I S500ERE T, H
HIREIM B EG il TS, e A AR HoR. TR,
RS SRR A O ) ) e
441
(1) S5 5HT

ASZIG BRI (R B NS B RN (s B,
AVRIT AR HEZR S5 R 1) 57 2] 2 Ja gk — B X 8 — R AR AT 3R 7T, IVIRIE—2R 1)
Vi Fa e eI IR, AR HROR 5] 5 AR P AR T P B LA W R FE i — R AE AR 4
MY, Z—A 5w NRFEER AR, IR BT AEZE R, NS )
XTI B GE AR FEAT T Al

IRIE AW FE BRR s DL SR AE S B, R A SIS I B0 H bRl g v aniE « BAg
TE” L RANTR” MIEREML: B ST ZHA TSI ERE LR S 1
By TREAR SIS BRI BT 2R, STEM AR S R v ot 2P,

ARSI (1) SR B s B A AR e R R R HME SR TR T SR T R A EAE
ZRGE R ) i B BRI H S AR
(2) ZE2E 50

2R E T AR BT ET LR A 2 S AHEZL 45 0 TS R GR,  FE IR
ANFE RIS I RE I A —1E, HERSEMEGREADZR MR S. fEHE
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AT, A BRSSO MR A A R R TR, (H AR R Z X B R S5
HUBEPE S, R AT SR “ BN R BIAREE “ ERTRNT HIWAAEE
ISV ERERSE ALY e
442 &t
(1) Bt
A QBB

X — IR B ARG I I A B LR PR b, IR AT RIS —ANE B,
A I R TR AT MU SR B A 0 AL TR ST BT, R SR T T A
fitf, HAEMATUIR 4-16 Pios.

T 416 “HEE” BEERN—
Table 4-16 Teaching procedure 1 of building a high tower

HEFEHRT— HEAR HImiEsh  RAEES REEE

RFEYF, HSR|ERFAR B W IF b SEER ARG

5 TR (CBh TR 1 N DIE K

& PEY . BUETEIRATEE H— S 5782 IEV/K

& GFIERZE  MERESE 10 AP NAELR Fa e 1k A

5 (T 2B A Fa ST 7R PR 5 B 2 B, 3 ER PR
4, BAEITAS . U

AT e SRV R
LI — RS SIALR:, AN RERRZ B R LA AR,
BETT S X AR E 7 A R, BRI TR B LR AR R R 1, A
AIRGEHVET R, HECAAAT R 4-17 PR
®ALT  CHEET BOEHAT
Table 4-17 Teaching procedure 2 of building a high tower

HEHRTZ HENE HmiEsh AR R
N AR E R LS $21 BEREE wEREN,
BB R E R ? WA XA E LI ESa
I 2R e ? i
) FATREBIAE — FRAGX AL W BR
% T2 — R R ? B
IF]
21

K 4-27  SCIRRHTE
Fig. 4-27 \ertical pencil
AT = Wk e RO

LR T IRIRIE, AR KD E BB B — i B AL T, B
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— Ui 5 b FEAE G IR R A AR AR I, T S R B S % B X R R
RefarE, BRI R IR A vE MR T S BB I B S HE, ERIER S R
FAT RS RN R T AR E 4 E, (HREFMEFEA R &
By, B 2 DA 2 Ul an ] A BRISARL R HE BRI AL,
Ko e TR QAT BB i, AR TREROR BT B R, HBCHIS
U 4-18 Fiors.

#4118 “HEEET HEERT =
Table 4-18 Teaching procedure 3 of building a high tower

FEHT= HEAR BomEs) AN ’RiEEE
E HI T B 57 >0 b R AT i F A0 4 K}
HEZR S5k R FRsEME, A RIRAT] HATR T,
MR — AT, )T RENFIAR
— ARG E ) e HE N TR
A RUES AR : 50 M7 o
g E R, s INH SR B, ’aEsh
it bt Fae s, &
"2 i LR
G o e O 53, i
ARV ) AR R
FhE BER BT
Kl 4-28 it “ms” SRk
# Fig. 4-28 Materials of making
+ high tower Box Bk T EAIE SH—EW
=i HARER . FR R HEZE K,
L 1. HEHERRZE R . s X WA E
ROER “mig” HAT3h
2. 1£ 15 7P Bh Y SE I s
R RIEFEAER
3. ARG ILEMEL MR, I
(£ PPT LT , #2 53 AN A Y
TR RSS2 R B E om0, 5FE
AT /NS, el R A= 95 filfEms, SR
R — P = I AT HARE
(=R RSATEEE WA IR,
W, R INERE, WAE 4 R E
BEgiwE - TERRTE. ity i 1E 2 o5 A Al
1. EHFE— RN, IR (FEthid A 222 ) 5K
REgER o m B3R, PR B R AW E RPR, B
RO A= W P P AH Bk i) 7% = PPT, #F—  fE H i
WA AT e, AN ‘& M gn T Ll P 5 L AT R IR
%5 Rk S5 TR F, Pk
B ESAiN i RRIES
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Bk 418 T BeAHM =
Continued Table 4-18 Teaching procedure 3 of building a high tower

R = HEAR BOMES) AW BOrERE

2. HEREMERRME

w FRY 1R L R

it BUE, SER T SRE TS8R Sk B

# BORRBUAT SRR miE” A% M AL

H et ! X IR S RIFAAN
HADNAARKRGRGE R AT FEHN T BTERER

PRSI Z S o AT “wm HIME @

4, BAEIFARTEI B OHifE B

AT mEs A e g S oA

FERS R SE I S, A S A e A R R AT v JBE U B AT XU RE A0 M, I
XF S A RAEAT M, IR R OLER SR A B R AT RO ot S 04,
HHATE), WA EAN O H AR S AR, AT IR 4-19 P

410 CHEH HCEHN
Table 4-19 Teaching procedure 4 of building a high tower

IR HEAR BOTES)  RAEES  RUEE
7, WA, RS WA e Sk AT OB
dF TAMM RS, WERM— #4T ‘B ElT R B %oy
FR - FER BEW -4 B Rk % KRR
s s, XaxE? 1A 3 47
W R . FHEREH < o, FERT
1 P RO TR B g Wt AT
it % CEE” B, BE “mis” SHT, R
54 HIBTRGE F7 S Lt oAk S2 B 2% A i 4
L% ik kath, AL “EEEE” 4R IR SRRy
ARG S B 2 B LLVER Bk 4l TSGR
AR AL T S R 2 AT YAEFBK BAS5E

(BCHEZE TR B FoRIAITE  “mts” 4 4T <@ iR

YCHEAT K T8 O S I RS 923 3 57 R

SRR

WA PSR

PRI e R e, kR AR AR N AT S e, R R BE AR R A
R, $EE X S AN LR AR AT 08T, 49 B SR A VR R B v B S R AR E IR R
RS A e BRI R, AR 4-20 FroR .
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F 420 “EEEBT BEATH
Table 4-20 Teaching procedure 5 of building a high tower

e NE HEAR BOMES) AW BOrERE
HRARERIERAN HH A AR ARG
SIS J& 7R 2 K TR BLR
s Zexd Wk, xx ANHRF TR 10 3 B OJF M, 55
#r R BRDGRIRE, AT MW AR RN U R ZIATE
6’4 WHATR S KK 02— MRAT PR G “ BN Z Ty
i IR R IR TR ! TR, E® O, REFE
FENIA S5 P 0 ks TE” 1Y ERRER
S P IRATTET DA DL S $R ] (L SISVl
REMTHEZE R AN By (3] ? Fa €

(2) KW F R
ERITKE
Ok k%
SR A E T B T Bl R A A A R

@ 4% “WH”
RIS “BE” R E:
EkNA CBET MBEA_EX
BORNA CEET MBEA__EX
I 4 A
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BLE RBIMNABRDH

“SLEGR A IS FCE AGME—bRE”, DN T DN 1R R S I AR R 2K
Ry AWEFOS TR A — DT« BKETIFEINE /N I /I
T USRI SR EEAT S PR K N S, IR SR AR AT O B A T
VTR, RS B2 UM AN 2 A U IR G RS B R M A IERI SR, e SRSE 5
BIRIT RS EEVF S5
51 ZREIMHAFHRERE
511 “M—MEEER” HFEYRERE

ATRILH 2 PRI SERACH BT T, 26— PRI 15 S Xl 2 S b 1B AT TR
RIS AR s, Bl EAT S D RO UREE, R EAT /N SR N AN <A 7R 1)
MR, R LA NN e RE, B EEAT R R S T
NTENARTE, R AU B 5 e A 2R (R A B0 P S« S URUIAE 26 RIS HEAT o FEAER
AR IR FU OB = T, R BRFT AT, ORI AT A IX A 2 1R
WRAKIET KERN G2, WK 7 A AT AR IO B . AR T T
FEMBTRAAFE, A2 E AR 5SS/ HIE, Rtk nr
ey BN AR, S TARZ IR, IR BRI Rk, 5 — Tl
/N R A I R 2ERARAR W, AR By AR IR, A A T B #0E B R
PR SRS, GRIE TSR MR .
512 “GAEPHFRNNE" BFHREKRE

ATRILH 2 PRI SERBCE R IR, 26— PRI SE Bk N R R 1 1l A
S RN SE N EAR A A e S 2Ot . AR AEARTR A B A TER K TR S 3
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Appendix A The interview of teachers
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Appendix B The interview of students’ thought

PREMIFSE, ARUCH AR H BT TR SRR AHIE FE 0T A i SE 36 S0 AR, IR
WAVEBS AW AR EERVEN, WELROUEEARTT, ARG RAEAEN, B2k
(B A e AL, !

(1) ARINAA RIS AR TG B A WA ] T4 H 3t 5 ?

(2) PRINIRFE R SLIAR TG B AL VR A QK SEREAT R S0 (R MR 2

(3) MRIANNS GRXFERI IR TG S A B T3 s R 3h T-RE g 2

(4) EIRXFEIIRLA SRR TR AT AUk IE ?

(5) RIF B THIXAE R S I8 S 147t S I AL ?

49



2w

B

GBI, & MR, BEE, RO SRR RS S, BlE %k
K s e R, LR ARIEE T, ALTei T AESHTZE. £
AN T NEN T BAGR TR ZE SRR A EINR TR Z 1 BRI
mi R AARIFE S E RIS 2B, G BRI B, X —Bese S AR R
PRV B oti, RENCFBRIE, B DA F2 EARRE. 2 F
185 R BEAEHT R AR AT o FEERR SCRIIG SE B B, FREER — % F45 TIROK
ORI BN, MR, AT B EIRAE X /S B AR K

B, E R IR SISO BRI R . 181045 2011 4F 9 H WIEER
R — RBUE AR AR IR T REAEE XA Tk, BRI — BT
R, RO G IR W A 2 SOV 24, U — B BURAE
VAR EXS RO B, RSO . SEMESad T, K
U Lo FE T A IR T 25 4R B O L, S80™ . SRR I ARSI
R RE B, LR A T2 AL RER, ToR UM FHEEINR, 7
A, FEUE A B P INER R S R AN SO R FRE A SO, A

Hok, A T BRI B g . IR Tb iR, — 22 AR AR
SEEEFBARA O, BRI A B 10 AR R AT AR . /SR 262 506 %= 1
I fi Pt A A2 RE AR M SRR Y, ZE A SR8 AAS TR KR I, S 2K
SERMEEMAEIN B CRZR ™R, RS TR B E¥>, R
RENRIEIXFER A R0, (SRR & — B A .

SRJE TR AR T SR N 2 AL 5 IR IR S SR AR E W, AR A L #7
SEALIIR M HEF, BRI AL e s > A T 4R 2 5 H 0

PR, B 514 SEI0 S AR PEATTAN 416, 411 1= K ATTS BRSEIMAH . M 254
KRBT 5KEFITAE S F A H B, U RIS A3 — e e i N A e SR 10
6, FELLE B H 7 IR ACHZ M H T

ARSI T, DLEON ARSI 585 SR B ) 2 5411

i Jr IE BRI RAIACRE, FRE R, BN, BRI IR A R 1 )5
J&, ERKRKHTH, BRE557,



R AR S BIVE /A AL A B

KT HAR R ORI A

FABEE: & AF LM e, RESTES TRIEITIR
FIELBRIRR . 60030k A3 A DS RRRARBARB . BHE. WA
% HOHBENNL. RXhOeERENRES FREEMETA
SRV B2 R RIRT (8 SR TR 0 A SCRITT TR TR i R TR
B AR, BIRALE ST LU B AT

B AR T AT Ak A RIS

wxnang. AR E

RS EITES: é,%v

B . 2]l% b A 'fa

RTFIL X ERE NI ER
A NIE TGS TSR MATI LS4, MiRFAR ARITEEITTER ¥
LA

FNFELT RAEMERFAREE. RE. ERAFEMEXHME, R&¥
ELORTF B A E A KA TSR 2R UM AR IR FRR, AAVF WSO &
=1L

RN BRUT ETHE K AT L A RS 4 BRI 40 1 28\ S i P
HiTRE, TURRIERTHFRREMCRELERT.

FEANBREERAZMRITPHIRRE, F—F L 00 R Ao is,
1R LAERRE J5 NLE T L RLE .

wxhezs. A ¥ R

1S HTLEA: ¢;%é.

B om P& (g f &

ii



FE A IR ORI

AEFHERRER

1. G ES ik SCE K. IR EREE UM B I S 3 —3EF 2011—2014
FECE BRI T R[], BRFEZCE W 5T,2016,13:161-162.



