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ABSTRACT

Nowadays, our country has entered a new era of development. The rapid
development and transformation of society and technology have put forward newer
and higher requirements for personnel training. The development and progress of
human society cannot be separated from the development and progress of physics.
The cultivation of talents is inseparable from the enlightenment education of junior
high school physics for students, which brings new challenges to traditional education
methods and traditional physics classrooms. Project-based learning can improve
students' comprehensive ability and promote the development of students' core
literacy, which is of great value in junior high school physics teaching.

Based on constructivism theory, pragmatism theory, discovery learning theory
and multiple intelligences theory, this research defines the related concepts of
project-based learning on the basis of combing domestic and foreign literature, and
proposes  production-based project-based learning practice. The specific
implementation process provides certain theoretical guidance for the design of
subsequent project-based learning cases.

Through questionnaires and personal interviews, this research understands the
current teaching situation of junior high school physics teachers' physics courses and
students' physical learning status, as well as junior high school physics teachers and
students' acceptance of project-based learning, and analyzes the implementation of
project-based learning in junior high school physics classrooms. The possibility and
necessity of learning provide a practical basis for the implementation of subsequent
cases.

A total of three project-based learning cases have been developed in this research,
namely: sundial, Qiqi , and Dengzi. The two cases of "sundial" and "Qiqi" are

implemented in detail, and the case of Dengzi is presented as a teaching design .



The innovation of this research lies in the combination of the project-based
learning model and the document "The Standard for the Configuration of Physics
Teaching Equipment in Junior High Schools", and the theme of the project is the
Chinese traditional cultural equipment in the standard document of teaching
equipment. Focusing on project-based learning, supplemented by teaching equipment
standard documents, we have developed a project-based learning case suitable for
junior high school physics classrooms, which not only cultivates students'
comprehensive ability, establishes confidence in traditional Chinese culture, but also
spreads teaching equipment standards to more teachers. the value of the file.

The effect of the case implementation in this study is finally presented in the
form of a questionnaire. The results show that project-based learning promotes the
improvement of students' scientific literacy, cultivates students' abilities in hands-on,
cooperative communication, language expression and other aspects, and opens up
Chinese traditions for students. Cultural vision, cultivate students' -cultural

self-confidence.

Key Words:Project-based learning; Junior high school physics; Teaching equipment;

Traditional Culture



BIHBERFM T F IR

B B e |
ABSTRACT ..ottt et e e e e s raaraee s I
BB ZEID e 1
L BT RT B ettt 1
111 T H 32 SRR ER AT DA IRE oot 1

1.1.2 ZOEE R FRUE LA ELIITT I oo 2

12 BIFFEIIIR v 3
12,1 FEIAMIEFEIIIR oottt 3

1.2.2 B PIIIEFUIIIR oottt 4

1.3 T TTIE G FENZR oot 7

L3 T TE TTV2% ottt 7

1.3.2 TFFTEPIZR vttt 7

14 FIFTEIE S ottt 8
14T BRI TR N oottt 8

142 SEBRITFTUIE S oottt 9
F2E PRIBICEM SRR o, 10
2.1 TUH T FRIRIERE oo 10
201 BERYTE SLHIIL oottt 10

2.1.2 SEF T XUFRIR oottt 10

213 JRIEZ ST BRVR oottt e 11

2.1.4 ZITCEFEFEIE coorveeceecee st 11

2.2 AHFRMEATTEIE oottt 12
22,1 T oo 12
2.2.2 T H TREE DT sttt 12

223 B ettt ettt ettt ettt et aneae e 13



B3EF HMBRYBEEMBFEREITHEITEL oo 15

3.1 B IHRRZEFZE A SCAETETIT oo 15
3.2 HIHRREEAZE G SCAEITEL o 15
32,1 AEZELERA oottt 15

3.2.2 PAZEIFLL oottt 16
F4E GEHRXFEIMAVHIEREZNIEILAR oo, 19
A1 FRIBIFTT oottt sttt 19
4.1.1 TUH 2 2 5P R B I TATIE s 19

412 (HIh BRI ERIED SUFNE s 19

4.2 FHERTE 3 STTFR oo, 20
421 THH ZERIHIE oottt ettt 20

4.2.2 BRENTAIREVETE coovvecveveeeeeseeeseee et 21

4.2.3 ZEETIH BETT oot 22

424 ZEEETIH BIE oot 22

4.2.5 FIRITTIETI covoeveeeesecseeie sttt sttt 22

4.2.6 T H FLIETTIT oottt 23
BSE PRMIBHZIRIE oo 24
5.1 PHEE H I oottt 24
5.2 BUTTVTER ovvevereveeee ettt 24
5.3 TR T ET oottt 28
5.4 PG ILLE oo 32
£ o6E MEXNFIEVPYEBAFFAINAERG ..., 33
6.1 W1 H oo 33
6. 1.1 T H TR .ooooveeee ettt 33

6.1.2 TH EBTIEIUH I ovveereeeeeeeeeseeeee s 33

6.1.3 T H T I I ZEBHEII oo 34

6.1.4 THH SEREILTE oottt 34

6.2 FEW it ARBR oo 38
6.2.1 TFERIIRYE ..vvoeeeeeeeee ettt 38

Vv



BIHBERFM T F IR

6.2.2 FERIH I covoereeveeveeseeeeeee ettt 38

6.2.3 T H E BT B HIZEBIITR oot 39

6.2.4 T H THEITTEL ¢.ovvoveoeeeeeeee et 39

6.3 B =t R T e 44
6.3.1 THH IR oottt et 44

6.3.2 FZEVETE oot 45
IS gy S OO 46
6.4.1 ZEE TR VT oottt 47

6.4.2 TATTZE T L oot s 49

B T B B B et 51
T BFTEEER oot 51
EB R R S N OO 51
T3 T TTREEE oot 52
BEZETTER coocveveeeeveeeeeeeee ettt 53
B S s 55
B B oo 64



FT1E 4 B

F1E &b
1.1 HARER
111 300 H 22 S Sz B ) s SR

BRI, #AENAE, BEFWRAREGNALRE, SSHWAD—HER}H
PRl R AR A BOF AU K R AR S 2 G KA e 2t
PRI RO B AR, BB AL DK, ORI (15435 6 H O
PIHHESE, NERAEF WA KRR E . REFRARZHE BT
AR P A% G A B, F23E R a0 B A S R A A AR A
T P AR TR AR IR N A IR b, (R AR R e, FER R RE
g3 N2 AR A2y, TH 2 ST R e i — Al

W H A A AR I N A R IR I 76 2 AERT TR B R bR (2011 SRRSO
SCAEH, SRR T AR B R AR R AR TR, EE MR ESR, KR
FAENITEERE: SRV A B HO8 EL AR AT SEER, SRR IR S B B
RN, FEARY)E A RN 5 R ARRE, WBLE A & AT T4k, e
BB AR B 7 B B AL, BRSO BRI N SE B e 77 S5 PR AR S A 7
o, XEEEGRN TR RS ER G R, AR R SO BT S SR g
RRIG ML AL 22 KRB AA . G A B IR K 2 DU B BOM I R ., 224
Wehisz FniR, REE N —, AREE 8 el A R R IN 7K I H 2052 >
PR — R IR, B TSI LA . B BREDN LI SR,
AR T H AU R BB S ENR, B R R R B IRER G R ), FARTE 7
s BRSNS, R R IR PLES .

I H 3 A B B AT AR A e . EN A R R ES, B
BV REFERRE, BETA BE ARSI AT 7 E N, B, 2IH
A LE, B BCE Sl A A7 A i B AR LA L R S 2R i 2 o IR R
B, BEAh, BEEASBUAAT . AP, BHES MR R, ARG 1R R
VEBCRBOR, ENA R IR T, g B i th—2e b, Joidii 2 PRI A e

1



BIHBERFM T F IR

it X3 NA TR BEXRHXRIEILR, BRI 7 — R B e i, 75K
PR TR AR IR L SR, 1k RE AT AR, RN AR 4,
NSEPL A E BRI EAR A AT EERANA . 2019 4, [E 5B kAT (R TIRILEE #
VR E N FHERERENL) , sRiHHHEE “RRETARHRE
A, JRRIIEBAMAIERSE]” ™, B E NG ER  R S
SiFEMSEE, CRA LR BRI S RN SR i AR SS &, ABEE e
AR ST RIR A A 1300 H 35 ST o ik 2 AR DN S AR R 28 3 i H
FAREEGEGERET], SEFN LSHEH BN EEAT - ENREE, &2
SCHL I S AR S H AR I B 2R AR

2 i 3 E A T PR B O T AFAE B A AL o W) B SR R ) B 2 A o ) B A
JHR 73 AR R UR B p ) B 0 RT DI I B SR (Y B R SR A A ) B 4
ABHEERTCRE ST o AL SEPRIVYEIREL T, b a], i SM IR, #8)
WE AT 2R M AR A0S, AR S, X
R PEEAER Y BEAR TSRS, EAE A NRE AR S ER/A
PIVISERISE T, JAh, YIE AR, YIBHUT R 2 DR T iRk, K
PEUME, AR GBS RN R Z vk, PB4 B GO S 36t AN
REE R IL, B IRREAE 2 QP IZHT R £ T OME, AR T A B E R
PRI . I, WIh B R S R BB B A2 SR, oRAME e B R
B APAEERIAN AR, ks AR RENS S IR AR TG B B Ak 7T

1.1.2 e b e SO ME T &

2019 5 H, WEBEERA T (WIh B AR Einde) ek, Xt
[ SSRGS B AR N A A A T EAR T RE R 513 RSP, T
BE 7 ER oy B EAR G T I RHEUSCR , H IR L4 [ 2 i FomAn 2 A il
BN 5 1 R E AL S s A, aldafe Goacq, ks LA
5 RikAESEZNES. LR, A A s H TR 905 528,
A2 ERBORIGEBANE IS, EBIMECART, %50 WE AT 208
BERHC, FUTEZ e, mThdEd ik A DN H SRR, R S A
Yt B AT e S, BRAEAT 2R ARG DL M A AOAR A5 BB % T STEAML



FT1E 4 B

% T H % ) S0 B N RS

Rl H 225 (b Ee e g i E A iE) U S &, BLITH 3052
Oy, DU SO s B i 1 b EAR Geds b1 D, R 240 th s S
ITRHRE — E LIOREONE SN “ A0 IREE A, iAok — R g
VRS, kST I S SR A R A N RNTRE ST, D9 KRG IR LTS W]
SEMNA o XEF A A G AT Ba BT A, ks 1 g R E AR G50
HA AL B RIS S 1) 58 22 B BUMAN 280 F AR 2 S AL A (¥ (9 h Py 3 2
FAREGMCEARE) SRS, S MATTRERS B JT A s st RSt
A N BB SRR, E BRI N

ARWFFEN (BT P2 A B AR UE) SO ik 1 ik b AR e as b 1R
NIH A ) B, AT E 205 AR O AR N BB SRR > . 13
P LGRS W DB A R A AR A RN 5] 2, SO 20 T SR B A
I RIS R C 5 25K, . SO rpont H 2 RO RERS 22RO “ R [ € JRiE 2, BAR 300
mm; HEIHMH S 6 LRI Z AR AEENH, nRuEN 36°~87°, A A
N, RE SE2° ) BESHBHEE” o AHRE, BT B RS IRE IR A
PR A8 TFRORULIT, ABAESEPRIUH S22 vy, 25 18 B = A A AN AR 1) Jo BR
e, BEREEAE DO SO A AN 225, RO R] DIRG9 L 4k o

1.2 HFRIR
1.2.1 EAMHFEHUR

1918 4¢, EEHEX WA (WHKilpatrick) 1 FEH “THHE” [
W BEX CTIEHBE , ME T RO ECAE AP R, B CYUERT,
EZHEEY, THMH R AT H SR, SEENRFE RN T
BB SEROZIH , FL, JemfiE B H i, oo H S R R A 51 SER .
Ho “HlEi-Rl” , —TpTh 58 SO TAE B A T3 A i 2 dr i T hRI, 10 H #
& LA G 1, B ARTE SE OB FATE S i R b, & H e R 2R S i R kG
71, HEEFREFHIE FRM, HE— 0 AT RIVER], AT E BeE iR A RN
YER . Bm 2 “ Sttt RIFN PRI A5 57, T H o R4 Ht ol v e g 0 R St s
TN LA RAAT VR, (R H 2 5#H N RB 5D . 25, sAEESE 0

3



BIHBERFM T F IR

B AU R S HOBEAL ERISE T T H SR 7, e s AT H i R R
SR IR, 252 DL B o B 1O KRR 206 o, 3 25 b iR,
255t SR TR AR e SR . 20 12D 60 AR LS, T90 H 22 S B W 7 I
SLHE . HE . RAHE. BAHE . ESE YUk, 70 4R, 5H
A ST NBIEE A B 0 ST 2 o, A RIS E e R O UL T
20 HH4E 80 4F AR, FETEAIELE 2 TS T AHBLIREE .

S i B2 3 R F T 00 A2 S O 5 e R G FIRURR, & — BLSOh T
A I AL 2 ST 304 B SORIX, 313 2 N 7 R0 I50 H A2 51 RS2 FH 5 B
(R3], HERABRE I B AL 13 SR T A A AR . B3 BT BTIE BA
PR I H R0 N “— B RGREETTE, CR X A,
SRR AR, IR AR L B b 00 A MR SIS 50 A2 55 O A2
PERRAN R b2 R B AR BT A8 (AR AL RS ” ™, AL, BB BT 2013
A TR E BRI B A bR LA DO AT TR R IR B )
T i St A

1.2.2 E W FHUR

I H 35 ST AE 20 28 90 SEAUE ANIRIE, SRRk eaduad, 283 £ Hh [ R
PO PE b, DL “TH 2052 207 9 RN 10 4F B 3T A L SR AT A
2K, PR B SCOOCHR 1107 R, M R Ah SCA AR A5 4 2R 36 A 1 463
SCHR 927 T, AIAT Excel Geit BIRE RN _EAS 2R 2R SCEREEAT B 5 047, 155
Mg Rk 1 pros:



FT1E 4 B

20122021 F KT F I H 7 2 L E

IIIIIIII.L'(

2012%1:201341°201441:2015 17201612017 4-2018 4 201943202041 2021 °F

600

500

4

[=]
=]

3

=]
=]

2

o
=]

i}

o
=]

0

B 1. o G P 2012-2021 431156 T35 H 502 51 0S8k

Figure 1. Number of papers on project-based learning included in CNKI during 2012-2021.
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Table 1. Domestic scholars' theoretical research on project-based learning.
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Table 5. The dimensions and content of the questionnaire survey on the learning status of junior

high school physics students.
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