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Personalized research on junior high school physics thermodynamics based on the
transformation of students' preconceptions
Jialu Qin
Shanghai Shibei Junior High School

Abstract: Thermal phenomena are widely present in nature and are also one of the physical phenomena
that students can directly perceive. Before studying thermodynamics from a physical perspective, students
have already developed many pre thermal concepts in their minds. Some of these preconceptions are
consistent with scientific concepts and can serve as a starting point for new knowledge, but some
preconceptions often lack scientific rigor or are even incorrect, which can hinder the learning of junior
high school thermodynamics. This study uses a questionnaire survey to analyze students' preconceptions
about "heat and energy" and their causes. Based on existing research results and student characteristics,
personalized preconception transformation strategies for "heat and energy" are determined to improve

classroom teaching effectiveness; After the establishment of new concepts, they still need to be applied in

scenarios to promote the true transformation of previous concepts.

Keywords: junior high school physics; Thermal phenomenon; Conceptual shift; personalization

il

—. MIRE=

WAVEHCE S R I, 2 BV n] DU T 2 2R 115
A, AHEE — SE AR S A B AR AN AR EAF R 22 XA
DR T RN E LTRSS A G REE
S T EELK, EAME A E A k. X
PRI HRA R, Sk ER IR B S,
PIaE el ASEILRET, B 7 e SECAEA A T A < aE
FAEZE” BORESE. Rk, SRS AR AR LT 7 2
AR H L

AL S PR L L AT IR 2, (HRXT A B TR
T A, A S R MR A AT
FUF R MG &, it 22 A4 RE BRI B Y BB R 2
s B OBEBENATE IR .

il

Z. IR EMAE

AT FEMAR B AN E R R HS . B3 DURH & 2 )
HR ., A E W, DL S HE DR HE(2022 4F
)Y FMANBIR (LS HE BRI\ EH ) & (L
HE AL GO 5 ) R 2 R
TECH REFRESTE R (Bl —B g fEah -
Wik E AR, RIERE RS AE RS, W
AR RTRE AT AT, X A B AT 24T

274 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Education Research

AR
85 e S HIeRA 1.062025 4

EHEAL: W | FIS USSN) & 2630-4686 / (FFETIE) : 380GL020

TR, k. B

Loiap -
BIFECOEE, 8itmE

it
el R

RSP AR
HRERMGE TR AR

¥
¥ o]

B R T SR RS
LR R I ok e el A

Bl 1 SRR 7T SE e A

=. BIRmR

(—) “IERe” MBS T

FEMBE A P I RO R, AN H AP 2
RIS R —LERTE S, G R RRID 37 CRILEHE T,
KBS RN N IE S R Il 37°C, /N 22N
NN AR AT IR B R HEIT 37°C s WA R AUKKIR
EYRGRER 37°Cy W TR IR R, HEEE e
A L U0 AN R 25 T

HFEILR UL A PR 2 DI Al R 2 36 4 A 20t
SRR AR R . IR B0 R BT A 2 e
Hepr R AR B . 2R, MEE
B R A E RGP E R, e IR RN
WE I GO RERES . H BN S EYE BT AR
BRI, TS BIRIA RS SE PR R LR A A ZE R
SRR R T ARV PR EAERRS ? L. R R =
MK, —MBOK, —MARKELE— K, JelP T2
HEN BRI 7K A — B 1] J5 R BE [ — B K i
TR — RS2 K2 H A R TR K & I
ANHATA], SRS HE N BRI O TR K IR AR, RSt
oK AR I TR IR P s < A s LU AR Sk Al F R )
M BB AR SRRl B LA SRR VA, SRR )
BHERBLX 2 — MR R A, R AT R G 5
AL, e IBHERILE HH B A AR AN EE,
XAEDURIRAE L SRR . AELFE R SAIRERE,
WHNATK “%7 3.

UEAh, BROMFIR M S0 A A AT AL i . 2B 3R
BRRKR R E, Bk VIREY 3, R DU 2 BHA

P2 B2 M7 AR R EENR, HEPERZ
W BAR:, AR TOAMBRER, TEREXD
BriX EeRniR I RE 2, G AR TR O MBS A T
R, KRB RIS . B, HEREAEXY i)
BLRHNIR, oy AR M BB B R0 “ RS
RS, FECAE YRR A AN R AR Ak
ALY BN PR AT RRERE YA T O BT AE 2K
fE—ild, THMm—NEY AR EMNBITRERE, 4
T D [ A3 O GOR A 23 IR AT

(=) BMESHARRH g

LB R AT, EanIRE

WEHUME A P AMUEALB RO, R EE AR SR
—AIER R B 4ETT 30 PrBL ZARME I g AR IR B 4E TS
XERE THAECSFAENBYET A, 0 TYEBSH
SRV B A AR IR PR AT, KRR
FAMIRATBES IR . T A2 S b A7 AR W B R
B rr A RE . FUlA] LLE 5 1A #7750 5 A AR AT
AL, TR R FCIARNE, SRR IR R AN SR BR T ok
HIEIR, AT DASSEprdads AR, HER HUNE
TR TAZIA G RGR, B E DA RIS AT BL
A FHERAT SR BORE MRk, 1 AR A 2% P 2 1 2L A
FEREDL, WRER HRATMS,: @7 DR H 5
L, RGBT R AT S B BAR S LT R A . AE
e, PBLEUMIE AT LR AT i MRl S TR B I AR S
H7ra, BERERIAOh T #F A AT B R ATE S, I8
U E B A Y AR AT S O MAZE e, AT R T
PERF AN RIM 2L -

2B B, SRR

I U R F i BOMARYE PR A A H IR A7 TRl B
FEs, R R R,  DLUABMR A SR H .
o TR B R AR S B Rk, AR A
Gy KRB, P A EL NS B B B S, 5 Skt
ITRBFINFI G GHE R AR S B4
HHRATM S i 2130 7, 2 AR R A S A b B
TCVEMRYT B SIS, B A LT JE I B ie 2 AR 1)
BSRENGRE, A0 B AR A R B HE il o

SR SA LA ST AR R & p ] DB R R %
WA 22 AR B R Y EEL AR, LA S A
RETBES AN G B2 A, B2 RILEF MBS Mar bR &
FEBEEISEEE N ARG R, RIS O
HHRATMLS, ek BN —FUMTIORL, Rl RFE L,
PEBOR A E AR 58 s 38wl DAE B NGRS 2] 1
T, i A A B 8] TR SRS S AR A R R . A

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 275



Education Research

AR
85 e S HIeRA 1.062025 4
EHEAL: W | FIS USSN) & 2630-4686 / (FFETIE) : 380GL020

SCGANFIRBEA 2, A E R RS a8, mT
DO =2 AR FR A BOUEM, /a2l
AR AT AR LA ) 27 B AN [RDU e b RGBS A s
Ko

FESRHE “URFE” HIMEI, b A B R R W
Fv AR, EP R TR KRS IR, Bset
N FAGKF R IR B i K T ARG, R S AN A K B TR I
PR AR P T, LSRR RIE T R AT S ERAT] Rt 2k
FEAT, BARWRBAIE BRI W A4 AL R
AHERRT, B2 h SN TIRE, R EMIRR Y
R AR B R . e f e e 2 5, BRI A R
BT B B K IZ AR .

AW S AR & I E S, TR AR 4
B RAED, HOTRARX AR RS RahA
Hogd, BHTHGERCE, FOREE. AR REIREE R 5
N A R A R A — A T LT B A AR Y e
REARTE T ERAIRRE 1 SRR

XTI = FARE SR UL, A AL JE IR [ A X B ABE 2 1R
B, FUNEVHOHIRIN T NS PR Ses], BUAEET
WL Sk, BL RS ShUK. REEARL SRR IR
GNERRLGINEL, SIADEZN. AWK ek
K, TSI

3fEIRIHCE, KIS

PR —TTE AR, MR BEAE AT LG, 2P
WAL A R () TR X B S SR R fgRe . o
I BN 2 R S L 2 A o ) B O B PR IR,
HEAT SCBMR R B, 170 2 2R ) PR B R DA TR A
R AERHZ BN S A BAYE AR BT DU BLRL A i
SRR A MR R. RS @I R,
S0 B IS T B A £

FEMRFETH RO B b, FOMA kAR AR T . S =
FETHREAT R, A O R e Z R, BiK
REACKWA . k24 Al it (Beifil. MBI
KD s WG ARG, R T PR AR B P K i i B A AR
. BOMITE AR B R AR5 T4, BRI, #
I HE 2, B IRt A WS T R EINRE S, TR [
JEA IR, WOk a Ay, R RS RHR T AR PR R
B, R HEAE T Y BILE

FELLARRIHA T, HIAEBS IR, TR Sk
WA RORK A B 51324, e xSt &K

RN 10, SR )5 RARYE SLIR TR 4p NAI 2 A 5250, P 2F
AT TR SEIR B BEAT A T AR R S g . FEE
EHIAA SR E: M FRENARYE, ThE R
TSRS v R AN R Al B, BT S AE Fl A
PR EE— B (N HERE, DTS 2 A )20 2 S LR 1)
M.

YIS RR IR BN A I Z AR, RS YRS B
AES), BEIXMEREIA HEIHMTRAE, TR
AN s VB SCe R PRtE L LR B AT 54 3
HR T B G, BRG] DA B2 AR 22 D HR AR T TR RO A
WEMYEI R AT R, 2 MEMEES T, 5
MK 7/BEED 1Pt S-S\ 87 ST A S e I e 02 B & VR BEEER R R

ABHMEE, BARHEARES

“NE B 7B S 4 7 N (concept map), s2 20 4D 60 4E
REEHIZ Joseph D.Novak #EH, HMES. BH. B4
AR L VU F 53 21, F A e A DA L (MR 3 P 1B 45 1)
g, HERWE AT BRI, XA SMRIERRB B K.
MBI EEERREY S XNMBER, SasT—2 kK
i, FARAEBMECR. WEHRTMSEEZEHRN. K
LR, R PR P T DA B AR ST AR ) B S N B
EMES R R, e BSOS, e
AFRZH M &Z R RN, AR TR S, &
MR, AWEMS RGN . B EIHIER A ™
B, KIEESE: et OM&: e oMEr TN EYg
SRERRF: WEMS BRI BASGHZR: HBEE R B
FHRME S

TERE ., LA NG, B TSR, AT
AR ERRE. #E. AR IS ZMMEGYS
X o

N
)

NN

&

4

¥

Ftr i H

MR

PR, A
IR, SR EE— e,

(R

K2 i, RSN

276 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



KA

Education Research 558 %@ S W@ A 1.042025 4
SCERAL W3 | TS USSN) : 2630-4686 / CHETIS) : 380GL020

HWRiE (213 e A1 #h 2 0 9 5B 6 9 (D14 o I 58 K
L5 PR, AR SE H B B, HE RHHR, #,2020.D01:10.27159/d.cnki.ghzsu.2020.003718.

X oI e g S R B RS E A, =) DLl — [31E & # A0 b 4 3 % P R A By 4% & B4R (0. 508

Be kg G O IR FT 45 AN AR R e “ VSRR M B (e 47),2025,(01):76-78.

LIRS A NS, TR T IR B BUEROR . EEEN:
(5% k) FEE (1993.12-) , &, Wik, A8, WEHF,

(I E 8 £ THRABR G FFYEHAH 2K LH R W WEHEHF

S 151 5 (0.1 5 I 56 K 2,2023,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 277



