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ABSTRACT

As an essential component of the core literacy of biology discipline, the cultivation of scientific
thinking has long been a key and difficult research focus in the field of pedagogy. The General High School
Biology Curriculum Standard (2017 Edition, Revised in 2020) emphasizes promoting the development of
students' scientific thinking through the teaching of the history of biological science. Against this
background, how to effectively improve students' scientific thinking by utilizing resources of the history of
biological science has become a crucial issue that all biology teachers urgently need to address. Therefore,
this study conducts practical research focusing on the teaching strategies for cultivating students' scientific
thinking ability with the history of biological science.

This study adopts research methods including literature research, questionnaire survey, interview,
educational experiment and classroom observation. It defines the connotations of the history of biological
science, scientific thinking and other relevant concepts, and analyzes the specific constituent elements of
scientific thinking. Afterwards, questionnaire surveys and interviews are carried out among senior high
school biology teachers and students in Shihezi City to investigate the current status of cultivating students'
scientific thinking via the history of biological science. Meanwhile, this thesis systematically sorts out the
materials of biological science history in the 2019 PEP edition of senior high school biology textbooks and
summarizes the core scientific thinking abilities embodied therein. It also explores the scientific thinking
competencies examined by biology history-related questions in the national college entrance examination
biology thesis over the past three years. In the final stage, two parallel Grade 10 classes of a senior high
school in Shihezi City are selected as research subjects. The experimental class is implemented with the
History of Science-Argumentation teaching model, while the control class adopts the traditional
lecture-based teaching mode. Corresponding teaching practices are conducted to further explore the
practical effects of this teaching model on the cultivation of students' scientific thinking.

The results of questionnaires and teacher interviews reveal that there still exist prominent problems in
the current cultivation of students' scientific thinking through the teaching of biological science history in
senior high schools, such as tight class hours for biology courses, inadequate professional training for
teachers, and the prevalent adoption of the traditional lecture-based teaching mode. In view of the
above-mentioned current situation of biological science history teaching and scientific thinking cultivation,
this study puts forward targeted teaching suggestions for frontline biology teachers. Meanwhile, after one
semester of teaching practice, this study conducted data analysis by adopting multi-dimensional evaluation
tools including the scientific thinking level scale, scientific thinking ability test papers and classroom
observation records, so as to compare the changes in the scientific thinking level and ability of students in
the experimental class and the control class before and after the teaching intervention. (1) The post-test
results of the scientific thinking level scale show that the average score of the experimental class was 61.26,
which was significantly higher than 58.31 of the control class, with an average difference of 2.95 (P<0.05).
(2) In terms of the five dimensions of the post-test of scientific thinking ability: in the dimension of
induction and generalization, the average score of the experimental class was 13.41, significantly higher
than 11.41 of the control class, with a mean difference of 2 (P<0.05); in the dimension of model
construction, the average score of the experimental class reached 18.07, which was obviously higher than
14.24 of the control class, with a difference of 3.83 (P<0.05); in the dimension of critical thinking, the



experimental class scored an average of 8.41, surpassing the control class’s 6.62 by 1.79 (P<0.05). (3) The
overall post-test scores of scientific thinking ability indicate that the average score of the experimental class
was 58.54, significantly higher than 49.73 of the control class, with an average difference of 8.81 (P<0.05).
(4) According to the scores of classroom observation records, students in the experimental class presented
better learning performance in biology science history classes than those in the control class.

The research conclusions are drawn as follows: With the implementation of the History of
Science-Argumentation teaching model, students in the experimental class achieved significant
improvements in both the level and ability of scientific thinking compared with those in the control class.
Compared with the traditional lecture-based teaching mode, the History of Science-Argumentation teaching
model can cultivate students' scientific thinking more effectively. In addition, the instructional design cases
and scientific thinking assessment tools adopted in this teaching practice provide concrete and operable
practical examples for frontline senior high school biology teachers to promote the cultivation of students'
scientific thinking by applying the history of biological science.

Key words: Senior high school biology; History of science teaching; Scientific thinking ability



T e I
ABSTRACT .....ooooooeeeeee oot es e ee e 1
B L FE ZHTL oottt st 1
Lol TTEFETE 37 ettt 1
LT SHTERBR IR (oot 1

L2 S BR TR EL ottt 1

113 AR LB AL oo 2

1.2 TFFTE I BETE Y oot 3
L2.1 BIFTTE T ettt 3

122 IFFEIE N oot 3

13 B P AMIE FEIETIL oo 4
13,1 ZEWREE S Y AMIETEIRE I covvooveee e 4

1.3.2 BHZTYE ] P AMIFTUIE DL oottt 6
L33 B TEIRTE oo 8

L TIETEPIZR oo 8

1.5 IEFEIEEE S 775 oot 9
LS T BIFTEIBIE oo 9

LS. 2 I TETTVE: oottt 10

H 28 MRS TEEAIEEIRIERE oottt 12
2.1 B TEIE oot 12
211 EIIBEEE L o s 12

202 BEFIBYE oottt 12

2.2 FHIBFET ..ot 14
221 BRI T SLZESTHEIR oottt 14

222 I RFEIXFREIL oottt 15

223 FILEEZTIEIL oottt 15

%3 % AR R BUERE IR AR BT IURIIE o 16
301 TR T oottt 16
311 TIFE T oo 16

302 TIBATE BLIEBERIR o vvoveeeeee ettt 16



303 T I B T 0 B oot 17

304 BT TETZE R oottt 27

3.2 FHITUTTR covvoeeeeeeeee et 33
320 TTIRIBAITETE coooeee sttt 33

322 TTERITZR oo 34

323 TTIREEIL <o 34

45 EPAEMIRNE BN AR FEEBIRBETT 40
4.1 2019 F NHBUR B AP FHE S 2 SR BYERE TITTEL oo 40
4.2 2023-2025 4F- 4 [H 55 w5 2 A ARV RE S S SR RAERE T e, 40
4.3 BHE S AR UEFA BT IETT oottt 43
4.3.1 BB IEHCFB BT IR oo 43

432 BHE BB IEHCFA T BT ER R oo 45

95 T B HRFE R IE R R TR AR RE T I B LB I e, 47
5.1 ZUETTEETETT oottt 47
5.2 BLTEERITTR oo 48
521 HTHIHERS oo 48

5.2.2 FZURBITEL oot 48

5.3 B T I A T 20T oot 69
531 TP TTEN e 69

53.2 BFEBYE KT ERITGE RS T oo 70

5.3.3 Bl AR RE MR RS- BE T HI 0 FUBBTIT oo 71

5.3.4 B - RIFFCE R MR E BT HT (oo 74

6T ZEIRITIRBEE oo 76
0.1 BIFTTLETR <o 76
6.2 TIFTEATE G FEE (oot 77
0.2 1 TIETUAN IR oottt 77

6.2.2 BIHTZ AL oo e 77

6. 2.3 TFTUREEE oottt 77
ZEFETUMIR vttt 79
BEsk A P AERL S s A IR AR R A DUR A (BUTFIEE) e 83
Bk B b A AL s BOE R IR AR AR IUR A CEAETE) e 85
BESTE C FUTUTIRATE oot 86
Bt 5% D 2019 N ZRZM AEYEL S LB S FHEBLERE JIMEL oo 87
Btk B 2EAEHIVE ) DNA XU HET T SE FIE LRI (oo 92



i FREBAEZKT PPN TR GHTIID et 95

B G BREABLEACT I BT R oo 97
Bb s H O RFA LR FTHTIITRIT ...ooooeeeeeeeeeeeeeeee oo 99
B T B BLERE T TR ....ooooeeeeee e 104
BB oot 109
BB AT et 110

Vi



F1E & BAFRFHREFMIL

F1E 4L

1.1 fAIRE=

1.1.1 FNRFREX

RAE R s A =R ARME) (2017 4RAR 2020 EAE1T) , R A R
ORFHVURERM R, TEAFEaUS. e B4, BEAR A U250 o,
BB R T NAbRZ —, RIFAAEE R TGRS SRR, AR A At
FIVEBAEE RN, SRAFIRN RN IR AL 5 S e N AE A ) R e fE T 31X —
BRI BR8] T RGUMUIAIL S SCESCRF, B AR S 2 AR A A SR A 2 ]
BEAT B R EORUERIRE M. HriRbsIX — BOR B AL BN AR G Ao, ikl
et Be IR AE /1R 9%, 51 322 Al AR 5 ST R R85 ST B (RIS SR BRAR RS 0l 95 H
FUMRA FHRFE BT, ARl ), SR R R 2 ke 7. iR
PR MR R TP RN LR TS R, A2 AR PR R AR A ShaS R A . xS
W ARBOE S, S AR 2 BT URAR B, Btk SR B AR T A AR R
FRYE. SR, RV BUIX AR R RE ) B RIS A 2, BT BRZ RETT
PAERE, SEerARE B YRR IR R G . Bk, AW BRI R R AR YR S R
NAEDERZ DR IR IIRRAT, AR RE AR B2 4R e 7 3 7R a7 5K

1.12 HFELKEE

AR 2023 & 2025 Fi =F e EEmHEYWENT TR R TN -1 )
AR LAR G eI 2 =i B 16 8. Fh 2808 H UAEMER: LT &,
BRI RN R B A g 2 A R 2 R R 2. R BRI SRR AR YR A L R I
BATEALVL, 1B (s P AEY SRR E) (2017 ERi 2020 BT R b
L2 T (Y AR 5



F1E %t BAFREMETFEMIET
F* 1-12023-2025 ELEELEF AP 2R S

AR PR AR 2 s A
2023 4F (b)) 2 16 BE2E K I 53 B H A i AE
2003 4 (FH) 5 E%%ﬁ@ﬁ%ﬂ%%?%%%ﬁi%ﬁ%ﬁ
2023 4 (L T4B) 26 1 8 Y 2 U0 T ST R R L IR NE SR 5 T 1
2023 £ (VL#4) 26 3 B A AL DG R MR 2 UE B
2023 4E (L) 518 i PR B RN LA K
2023 4 (J R S5 Y2 UB I TA RSB SR s
2024 4 (b)) 26 M JEE 7K AR SR e 35 A P
2024 4 CREAS) 58 3o B D il % B BR TR A0 SR
2024 4 (J7RE) 4 VIR FW TR OBAR
2024 (J7PEE) 5 8 JE ) I
2024 4 (ERE) 558 RF2E G 9% R G 4R RE R B 5
2024 4 CHNE) 2558 BV R IR R & s
2025 4 (JbE) 55 HEFE R AR AT EE K AE W] DNA 215 87 52 1 ) s 56
2025 4 (R 7 @ IR SCHEAER 1R
2025 4 (iFEE) 3 2 @ R} 2E 5K 25 L SE 6
2025 F (J"HREB) H 38 21 it 5 455 R PR 2R B

Rl IE I 2019 = N B AV A H IR B, 2R 3 A KRR R
SR, XYL AR DA T A SR TR RS SRR I RERIRL AR
M, RERTIRAAERABYERE I R BB SR ENE, A S EIE AR
SUHEAT UL AT UM R B o

L13 £YMFERNEANME

R AR Y AR R IR, SRR S TR AR A T IR R I RE
Bl IS YR S, FTUALESA2E TR RIRL A S AR, R YR RE 711
PP RE, Bk E B B BRI N IR EAN AT AR, R
FUE DA R S A B R TR MG RE 7. B N A SR BORBOCE YR S
BAOME, DFRA RO FOCIRECE SURIE K. AR e ] DL B A 2R WAL I
BRI FORANTT VR, TR R™ 1 R 2 S B DL IR R G 1, N5 TR R T
T RAFHEERC, APkl LR 2R R I 2 R FNE, R R IR R R
BAER IR LB



F1E & BAFRFHREFMIL

1.2 fImBERNRENX

1.2.1 #izRBr

AT TE B AE AT ST S Ul v AR SRR AR UE) (2017 SRR 2020 SE21T)
IR, DAEMIREF SONBUE, TREGFAE A SR P I SO 2 A R A BE T 8 7R,

Rk, ASCRIRTFEHE A LR LA

(1) AT R A B T EY R LR, 2R B S R 1 R
BILER, MARARFUEVIREE DA e gy S S . e SR, R S
HEA I R 5 Q36 1 R 4 55 BARRL 2 AL RE ) b (R T AE AN B I AE SRR

(2) N BEEGHE P B L AL, R RO R IR AR e B
AT R B e AR 2 1 & AR RL 7 SR B AN, VR SEAED 2 R
ARSI VI R

(3) I T R IR AR 2 BN b AR L BRI FUE s e sk
BRI, PR R, RO dm P AR UM SR O Al B A A BT
AHIE FORG 45 e PR R R R, it — R B AR SOy 1 DUOREEE S8 4k fE
BTN OB B R, 5 GRS SRR B, I IR RN B
At A, I AESCPRIRE T HEE T s HURE 2 RN PP R 224 1R 2 M4l K -7
AR BAERE R AT BAL AT S RVEVPY, BRIE “RRSE SE-RE” AR e R T
FAERFE BT SRR . I B T2 RN B R Y A S AT, F 2R
ERETCH — OIS, IEREH BB AR LS, IRTHZ I B IR LA S SR 5
FUEMREST, AMfedt2Um Lk e, ALl “H7 5“7 TR, e
A W) S R R TR B SAIE SRR S #E T

1.2.2 fimENX

(D) #IgE X

AW FAE TIRA T AR LA R IR b AR YR D7 T B iR . 5 %%,
AR BRI R S 2 T S . B A R M S R, A TR
R “RbBgE” B AT B E R Py e s 1, F8 7@ E R W, ik
RIEIX S BRG . RIS S B TE | R A R RN . ok, IRH e R
(IR A BT o AR T R SRR SRR, BT e AEM R F R O R R EIRE R, A
FEAE WL s U A R ik 2 AR R ) “RIR IR IRE R “RBYEERY” iRt



F1E & BAFRFHREFMIL

T AR AR o

(2) SEERE X

A FAET A —Zm AT IR 7 HA SRR B S 8 1 S0 5
KLUk, SRR LBEER TR, &5 R e “#EEm i siolsiid
12, ShZ BYERE . AR FUEE BRI EE Sl KRR HEE TR 7 s 77 5 A A )
REHE VG R % O3 1 R SR Ak e A U AR, B B T D) S B S i v«
i, BT MEEEIUR. FR, BeERRET S A CEET BEEFNIRT IR, (#
HAE D7 s B R R 75, R TR G bR A2 B BE 1, M ELIER; 772
AR L. AN, AEFRIT R — RANBEE RO ot SR B4 TR, A
IMTF A A AP URAE B2 U DL SO 2 PN SR it — e 1 2 5% .

1.3 ERSMARIE

L3.1 £ MR F L ERIMAFIRESR
L3. 1.1 £ HR 2 R ESMA R

P PSR U N QS RN TI W, vz 5 N R 1) i 9 k20X NS E 0 /AN =1 R
TR AR, A sl i B BB =, ROy )E I SGiEfe 3e 5 SRS et .

(1) FI: Bl #8Em M E RS 5 2R E A

20 AW, B MBE MMEIT G2 BIESNEFHNRE. 1917 5, SER A feit
WP P SO AT OCER B 42, R AR SO <) Bl X IR R I TR
MEEHBHZ . Bl LA RBUE AT « 590 (Sarton G) X R S X 22 B} g PEEAT
THE, feHHBEE I A AR T REE AR, R AR SRR IR R R AN s
ZKANE] B B HAERS . X R I ERASE TR AR m AR R AL

(2) Fi: #er Hbri ot 535 5 B

20 THhed 70 & 80 FFAR, [EAhE AR FE B Rl 5% FORE S 52 AT B0 DL “ T i 7
FiRFCHT (Lakatos 1) M2 FL 1 W 1 R SR R 2 UARIE G R T, ko St
AR SEAE TN RIE . F1ZE/R (Russell TL) BIRAHE H 7R s Bl N 205 1) 2 AR 1]
AL RS Y T RS PR B AR B TR E bR (R AR R RS D
S BEbr GEB2 BB ER 2 AR 5075 Bl X — IR E S 74 1 (8 A
S, B 0 B AR RS AR HENT , A0 (T2 B IR BB 5 S R A T O 7,
R T “URICERMR” .

(3) il BEAHIE 2 ool 5 SHIERE



F1E & BAFRFHREFMIL

21 2B RSK, AR SLAEFE ST SO R A R S A 6 5 RS T A, 2 B H e
RISEERHK A . ARG A B AR R BRI EEE . B, #R (Lin HD
P TR FHUESE, B B A G W22 A I A N R R, ST A
RAEICL, K C Leite L) @I HRH 2, fRERAEM RO LA, EA
A LR S A R B AR A AR 25K, TR 2 5 4 45 1 56 20 AL, 0ot I S PR 35 11
Thg: Z RS (McComas W F) IR EAVIZE, JRBKBAED A S5 DL &,
SR VA FEE (1 17 S S RE S 2 SR A I T 5 R

1.3.1.2 £ ZF R E AR

E Py o TR SR ZOR 7T B [ A, (R F G . HLi ik 4 5 B A
A RIS REANE, B R el 1 WEWE S BIROI SRS . MOSERIRBIRER
TRIEEAL .

(1) B EE 5 ERR

20 tH28 90 FEARH], EPRHE SLEE W U IRIED . 1991 FHIFHRAR S UCR AR
SRS AR 7 A AR, B 15 DR Re . )0 R 5808 2 A
JUEEN, X I AT R AL TR RS IR AR R B BEE, FEe R
WRTHRA THEF, SR B R AR OAE T4 “ AR 1 “ AT, JF
e SO BNEENE B YE . R m AR R UK, X W Bk 1 Rl AR T v
W, JFanfl SRk SR B 4RI 2Rt E -

(2) i iR s FRMEE

BEN 21 20, BEE B IRRE SR HERE, B LA UMK . U HE M R
T EEREREE S AR R AL e B, B DRI URORE (0 S 1 45 LA 04,
KRR AT T CEAENT, MR O AEE”, JFE GRS
5 BRI MRIR R A R RE IR B HEE R, R
BRI OAET I EE BB UER” , E ORP T BRI R, B AR
BRI A0S, X R FEAI A O BR U e r) 2 2] 75 (AR 2

(3) T HARm AR AL S R E

LK, BEE “RORFRT MOVE NS H, SRS SR TN T AL S8
RS SRS R B Bl o A% SR TR IOV B A 80 & RO IE 7 LA SR () SR B ], b DU
ARG AR, AURET. BRI BR =ANLERETRAR 1R LN RNE 77, R RO
RIEH GO ATHRAE B IA T BRI S B4R R X R R s SR AR IR
HEME G, RPN “AIBARIER a7 07, X—W s BANE, B
EiN TR AR RS, B EYELREN “RBAT T, FUTAT BT I AR TS
B, RS EAESEE R R TR IR, MYERLIRE AR TR BTt 1k



F1E & BAFRFHREFMIL

B, RRp AR e AR R YRR “ B FMRIR” , I BRI B4R R
RS, IXhR B E R L O WA AT B BT v s YRS H AR o B
ZYMERITR T2 : TEENEHII, WM 7 R AE RN BHA 5,
SR AEA LA RE R A1, EEGUE IR TiEATRE R U9 I S FE A T
FOIEAE MR —FART A A5, 2E FARBUNE IR SR BRI 2 4E B AR5 .

132 MERBEERNIMARIBEIR
1.3.2.1 B B4 E MR

E AT R BRI e AR, H RS IS 2RI . 256 KE, HR
FERA T T MBS T8 BIRG IR I8, FERISOIE VL 5 B R e, st 0
EIN

(1) B RHe BYER AR P E 5 0 E B

Bl BT 242 FER (Kuhn D) RIA BA SRR o AR H AR 2
B NASLR B A AT Th A, SEE B E, fhdE T A SRR R
¥R NAESHEAEHREKR, Hn— MR e RS e AN B4R R 5
TR EAE NS = By b H AR, s IENER0, BEfS, whi/R (Klahr D) 5%
Bl BT T ARG A E, WHlfsRelas “BERENE” , e TEr
AU EHEREI AR Canagh. e, SEER T BRIRHERESE) U, X8 ORI R AT
FRIE 1 TE M HEm; .

(2) . B B R IR AT

WA S IR R e e, R EAMEEATIOE RO BOE, AT 2L 2 ook,
EEATUR AL o A B AR AA: ZHE T (Morris B 1) HIRF 7SR H &, MRS 7 H7F
SRR AR R = FLH] GEURHLE . INFISCEE . Jol RSB, TR IR AT Lok A
MENF RGN RBR IR X — WA R ARG URE LT, 55 TR 8k e 240
R T HE . SRR E T S (Gottesman A J) W MIRFEANT, FeHASHE
PRI, SBUAEREDOE. MOTRR R R4ERR) miBik, §
FELE S AEAE R S B s 7 B S A 2 B e 01230, X — ks 1ok R E RS IR I Rk
AP . BRNFCEHERG AR @ SOERFTIESE, T AEER M E (e
HEPCAR A . ShE TR AR B R E I AR EERY, & (Jansen ED
TR E & T E “E TR IR, IR R B R A S5 R A4 IR
bRl E N 4G, RN R AN AN 2 FIZ 5 RS, X B FLIEE M “RBH
R G UM AR RSB B

(3) i Rl BERHE S R E



