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Abstract

Against the backdrop of the national basic education curriculum reform, the Ministry of Education has
released the 2017 and 2020 revised versions of the General High School Biology Curriculum Standards.
Disciplinary core literacy is a key revision point in this new curriculum standard. The concept of life,
scientific thinking, scientific inquiry and social responsibility are the four elements of core literacy in
biology, and the concept of life literacy represents the attributes of this discipline. Then, how to effectively
cultivate students' concept of life? The methods are diverse. The new standard points out that the
cultivation of the concept of life should be based on the students' existing knowledge and experience,
linked to the students' life or production practice, and carefully create a student-oriented teaching process,
the design of different types of "Problems to explore" columns contains these elements, so through the use
of "Problems to explore" columns of the teaching of the students. Therefore, the teaching of the "Problem
Exploration" section is helpful to the cultivation and formation of students' concept of life. At present, there
is a wealth of content for the comprehensive cultivation of core literacy in various areas and the cultivation
of literacy in scientific inquiry, scientific thinking, and social responsibility, but there is little research on
the cultivation of the concept of life through the teaching of the "Problems to Explore" section. In addition,
the biology teachers in the author's internship school did not have enough classroom practice in using the
"Question and Answer" section to develop students' concepts of life in the corresponding chapters in their
teaching. Therefore, this thesis explores how to develop students' concepts of life through the "Question
and Answer" section in the internship school.

First, we summarize the theoretical basis for cultivating students' concept of life, analyze and define
the two core concepts of the concept of life and the "Problem Discussion" column, and summarize and
analyze the four main dimensions of the concept of life, i.e., "structure and function, matter and energy,
evolution and adaptation, and homeostasis and equilibrium". At the same time, he summarized and
analyzed the four main dimensions of the concept of life, namely "structure and function, matter and energy,
evolution and adaptation, and homeostasis and balance".

Subsequently, after conducting a questionnaire survey on the current situation of the development of
the concept of life among high school biology teachers in the area where the internship school is located, it
was found that: (1) most of the first-line biology teachers generally lacked the relevant theoretical
knowledge although they had touched upon the connotation of the concept of life. (2) First-line biology
teachers do not pay enough attention to the use of the "Question and Answer" section as a teaching material
to cultivate students' concept of life; (3) First-line biology teachers often feel that there is a lack of
strategies to cultivate the concept of life. Based on the above findings, three corresponding

recommendations for improvement were made.



Then, according to the order of the chapters of the two textbooks of Selective Compulsory 1 and 2 in
the new biology textbook of the 2019 Hanyu Jiaozhuang edition of high school, and the order of the
concepts of life in the concepts of "Structure and Function, Matter and Energy, Evolution and Adaptation,
and Homeostasis and Balance", the chapters in the two modules of the Selective Compulsory 1 and 2
modules were sorted out and summarized. We summarized the concepts of life in each chapter of the two
modules of Selective Compulsory Studies 1 and 2 in the order of "Problems to be explored".

Furthermore, through literature analysis, discussion with first-line biology teachers and personal
practice, three teaching strategies to cultivate students' concepts of life through the "Problem Discussion"
section were finally summarized.

Finally, taking the sections "Composition and Function of the Immune System" and "Energy Flow in
Ecosystems" as examples, the teaching strategies of creating a contextualized teaching strategy by using the
"Problem Exploration" section and the questioning teaching strategy are also adopted. The teaching case
study was practiced for three months using the "Question and Discussion" section to create a contextualized
teaching strategy and the "Question and Discussion" section to assist in teaching case design. The results of
the practice show that the practical teaching of cultivating the concept of life by using the "Problem
Exploration" section can effectively cultivate students' concept of life, and among the four dimensions,
students' mastery of the concept of homeostasis and equilibrium is the best; in terms of the final academic
performance, the average score of the experimental class is 7.11 points higher than that of the control class,
and the average score of the experimental class and the control class are significantly different from that of
the control class. The difference is significant. This shows that the good use of the "Problem Discussion"
column in teaching is conducive to the cultivation of students' concept of life and also helps to improve

students' academic performance.

Key words: high school biology; "problem discussion" column; concept of life



1.2

1.3

1.4

BHx

ZETD oottt ettt ettt ettt ettt ettt ettt 1
L = 1= OSSO 1
1.1.1 2019 S NBURE AV F B ETEER oo 1
1.1.2 SRR HERT 2 A2 AR ARG TR ATIATE oo 1
1.1.3 “Ja) @R F2 B 838 AR T B 7R AR A AR 2
FIFFT T BZIE S ettt 2
L2.1 T TEH BT oottt 2
1.2.2 BIFFTTE S oo 3

1.2.2.1 FEIB T Y oo 3

1.2.2.2 SEERTE Y oo 3
TIE T 7025 ettt 3
13,1 STRRIIAITIE oo 3
1.3.2 B I3 MTIE oo 4
133 T B BT ettt 4
1.3.4 R 0TI oo 4
13,5 B ST oottt 4
BT TE P2 oo 5
141 E R AR AT IR I ET oo 5
1.4.2 iz F «m) BRER 2 B 85 7% m AR BRI o 5
1.4.3 EH IR B R 7R m A A S I ZEE R e 5
1.4.4 32« BERGER B R 75 m b A AR & BB R T e 5
B FERLERFNFE ARBELE (oo 6
SEHRZFIER oo 7
] A AMIE TEIIIR <.t 7
211 B AMIFFEIIAR oottt 7

2111 AW FEIIIR oo 7

2.1.1.2 EWZEZAARE BT TEIIR oo 7

2003 AR I TR IR oo nn 8



212 B P T IR oo e ettt 8

2.1.2.1 “JalEERIT AL HHFFTIAR oo 8
2.1.2.2 AEATMATIE FEIIIIR <o 9

213 HIFTTLEIR oo 9
2.2 R TR oottt 10
2.2.1 “TA BRI AL oot 10
2.2.2 AEAITRA oo 10
2221 ZEFTGIIEEI oo 11
2222 FEEEGIE I oot 11
2223 W GHEET oo 11
2224 FEAZS G THBTI oot 11

2.3 TR FEARATFE H AT FTZELII oo 11
2.3 1 T AR AL I 20T e 11
2.3.2 “TAl BRI AL FEIZEII ovoeeeeeeeeeeeeeeee e, 12
2.4 “TA BRI FE H HIZET oo 12
2.5 FHIBTERE .o, 12
2.5.1 BRI TE SLFEIR oo 12
2.5.2 AZRTE SLFEIR oot 12
253 “BOL TN BRI (oo 13
35 A A TEIIR TR oo 14
31 VBT H I LIE R oot 14
T U0 T < = 1 OO 14
312 PAEERT B ettt 14
3.2 BT T E ettt 14
3.2.1 PABE NG IR ooovoeeeeeeeeeeeeeeee e 14
3211 ZEAEVIEE IR AR oo, 14
3.2.1.2 BT I ZEIIZRE oo 15

322 PAB ISR TG I oo 15

3 G R G T oo 15
330 B B AR BT T 0T oo 15
3300 AT AT TR oo, 15
3.3.1.2 AR G IHRENIT THR oo 16
3.3.1.3 XA S IE R TR oo 17

3.3.1.4 ST G BB M T T oo 17



3.3.1.5 SRR S T AT M T T oo 18

3.3.1.6 FAIE A AT FI TR HIAE DL v, 18

3.3.2 UM IR GE T 0HT coeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesensesnes 19

3.3 3 U T R T oo 24
3330 A B BT oo 24

3.3.3.2 BB A B I T oo, 24

334 BRI oo 24

B 4T s AR R H R IR A R A I BT s 26
4.1 (RSN CEEIRED) ARSI AL e, 26
B2 FEETRIE oottt 28
4.3 HUFEFMEAE LA P HTZE TR oo, 30
B4 FFVETE TN oot 30
4.4.1 (RPERGEIALRATIHAED oo 30

442 CEBRGIMBERETLTND oo 39
55T ISR TR H R IR AR AR R I ZUE S s 49
5.1 SEERIEEK oottt 49
5.2 TZBEIT TR oot 49
5.3 TZBERT B oottt 50
5.4 B TR A R G 3T oo 50

R T 2 1 = OO OO OO 50
52 B B I T oo 51
5.42.1 SHAEEMEINBEI I EIRITE DL oo 51

5422 FAEMRNEIE AT EIRTTIL oo, 51

5.42.3 AT GEEEMAIEIRTI oo, 52

5424 FAEFRE G PHEMATEIRTEIL oo, 52

5.4.2.5 AR A FIVR BT oo 53

54.2.6 ZEMVIRZE ..ot 54

543 SEEREE I INGG s 54

5.5 BUEESEER T IIEL oo 54

B 6 BE T TT LA oo 56
0.1 T TTAETR, <ot 56
0.2 AJEGHEEE oo 57
BEHE IR oottt 58
B SR A oottt 61



B 31 ettt ettt ettt e e e et et e et enee e 66
BT oot ettt e et e et e a et e et e s et e s e et e et e s e e eseae et es e e et eerateaeneann 67



B1E it AAFARFMEFMILL

F 18 %L

1.1 fiRES=

1.1.1 2019 FA# SR EIFHMEIEK

52019 5, FRENREE R ORI RAT T 8O BT 1 b AV A 206 1k
R R—FERERG T (5« GRESHL) KW ARZ LR ESUR, [FR
PR (RE5ET) . (EMERED) Bk (EYERSE L) SaFEnBnsE,
N A EE TR T A AR M BB AUREL T BUR R S R A
I RER AR ER . BRI DL S R O R TR IR R AL, R T REEH
BRI e B AR R . L, XX B AT IR AW U S B, W AR 2
SR et o A i A e LS SR R v R AR HOR R R A TR N S R B
PR ST CEVSIAET) E AR S RV R R A S sz A7 R 5
HAE L BT AL Aan i s B BRI, AR SCRFE LUK MR EA N A B, AT
B TR (A A L S5 T R S RHZ D R TR

1.1.2 FrRiEfnEN FEE W RIEFIRE

(R ARSI RRUE (2017 B 2020 4EM5TT) ) CRIFR“BIRRRFR™) TR H:
A URRE A BB T RN S R SR AR OO, B A S Bk, RE AT, 1R AEA R
% (T [B) BE 65 DR ZIER AR BB B AR M) A, EUREEAE b, AR BB TE R AE 5 ThRE WL
B SEN. BRSSP, YR SeENSE a0, fEvw AW S INREMK
RV it BRRRVERNSE P, TR RCREEAI BRI SO0, IF DLt tE SR T A
TSN, AROSEPR I, ARV BRI RE E LS IR, AR RS S EA AN
RER RSN IIA TR (1 B2 2R AN s B8R, RN DRI ). B YR 1n) AR A5 1) A
G NAEE, ARAE RS 2 o pr RO R 0 R, 76 2B 3% P H RS B8 n 2238 & 2 (1)
FHERTTIR, X AR TR LRI = TR AR 2 O AT SRR IR AR % 2T RSB, b4k, AW
FERMZ ORIV EZR N AW S B, RHPRA ST SRR
BIE RS L Ay R AN R B S IS ARV R R R IR RN IO R AR B AR O,
XH BT FER Y, BRTIRNOWEE. B R MR T R Y+
BRAE, Homit S TR E A AT ZMER .



$15 e BAF ALK
113 “ElERi = EMEREN TEAFENES U

AV A R T S S R 4R T AR A A R D AR TR R AR 2 — o I iR
SRR ARCERAE N L I S B, 0T AT DU AT A AR U B A B 8
2019 N HURBMAXF B ER 73 T 5 REAT 1 R 4 A U AT PN 2 ) ST, DA B AR5
HAEMT R EEFVELBE Y, WREA AT THEZRIEN BN, AR A
FHZ O 2R IR I BE 1 RSB

FERX IR BB o, SRR 2 ARSI, T TR AR
EOR B Ry URS (R 25tk BB 1 BT X iRUE I 5| G 2 RS BB RIR R A
A, et 1A v B AEAT GR B ST RE IR, v ST A A R A A AR D R
FRRAE T EEAER . Biln, SEFAPRAOLE R BT, A AR S NG SR R B A
HORRCEA B« R R IRBOIZ DR R A F R T E R RN, vEd g S
KRR AN ORI S AL P AR 1 B, 91 o AR RATIRAN R L BRI RS ka1 . 7
R, HAEAMUAET B @R, ERe SRR BAERTRL A R TR S, T
BRI EY) A FRZ O R TR £ AR ORI SEERACE T ST, 2
B RGEER T RBIT R H, IR A E A s 7 A SCGEE IR AW I 2019 4F
NP HR LB 1 (RS HRAT) M0z 2 (VSR g«
VT ARy, R H P SRS L, AT G A i A A

1.2 fimBERNERENX

1.2.1 #zBr

IR A H B AN e A R |t A R L R TR, XN O AR
W IR T B SE B T ST E BE R Lo AHIF FEIE I o BRI 4 F O AR B D R
TR A AU ARG TR T BB 3 A 06 o <l AR B R ARSE TR AR AR
A AL T IR EE, GRS I SA g, KRGS 1R A H B it
BEATIRE SCB, TR BE 7863 71 AN R A A R B AR, ke A 2 2 i A B )
B EFAIMBRRNES S 51, 55 R e i STl aA AR SR 2R~ R R R B 2 JlAr
WA ar e, —REUT Al AEBIURE AR “ R 7 387, ARdE RN Ea RS,
RIAEE TR R AR A, nO BT m e 3.



B1E it AAFARFMEFMILL

1.22 fiIRENX

1.2.2.1 IBigENX

2o SCRRBRER AR BIL, 0, BN OG- N0 2019 B R v sp AR 22 RS ) (e
B (5 Bt AR B B SSIER S SRS, M T
PR A BT SRR A B S B e s iz 1. 2 #ie (e SR M
(EV ) WSS R R AR A ar W &S 3T ST U BURL AN 325 . <) LR
R H AR DR & R Al _E S i F DG S AR AR ey, TR Ry AR
FUTREF IR A 2B T« R BHRST 7 A2 HROR, R AR AR ZAE B S S
Thae ez, FUma] UL INRS a0 92 HAE e rh R Sems, A BOT A 3,
B R E S, T RO R R X B A 3 SR 4R T, RS A
HERE LI — 0 e S s R AT 2 7

1222 EEENX

(1) koA A AW & B TE

ML AR DR IR R ZER . IR A s S R SRR
BRAFEDNAED 2GR BV AR, 52H RIEMA S BN S 512 %
A, b E A R AR Z 2 G R A s R E S AR O E R, AEESRRS S
W, BEMEM K RIS I E et . B, SRR HCERCR, kA Ay
WML, SRAFFFINENEAROR, BN A .

(2) HBh— LAY BT EA BTN

X Al AR H A AR BLR T8 2045 FH AT DA B UM AR AR HOR o )il
WA AR ATk, BOTEMMEN, AR BUSE]— BAA ) &
oy, ERIAN . FAERGERE . 5 EERE VRN B AR . WEUNR ZH AR R
IHBE S, EHEEEET, RSB NE . ARSI R4 B 24T B 3K
TN, AFLBcih#es, AROERCAES, ARRAHENRE XSS 51, #7271
WARRRCR B AR, SCRESE SR BUM R TAEZ A7, et BUMA R H H S BI85 75

1.3 iz A%

1.3.1 a7k

BB RHBRTRE H T DR IR R AT <A a5 I E N AR
WRBERE, JFREATIAZN. BB, PUBLSCHR, SRIUE AN S A TR SR I BTt T Eh A, 1



1% @i BT ASTLFLT
AT AW FCH RGBSR B A0HT AL e i@, RN E CRITH TR
1.3.2 ¥ DA

FEHTURREARHE RO IR, 255 STk B Xt 2019 S N#ie (RS 575 A (A
SIRED) P R H R 028 AR RSEREAT R, BEERIZAE H P g
PSR B 7 2220 1 26 i UL O 50 DA K B 2 124 BT 19 U TP BE PR R 2 AR I AR
AR R ARG Fdt— 2D ot HL R T AR A & DU AN E R T MR 4E L, BEJR 3R
ARV A SR, A A A BT R

1.3.3 pIHEREZE

SEEHT BT IR ARREON . 2 AR A 2 . B0 ) Gl 2y #r &5 2 AR A
B SCIfFEEE, SRR, oIS g i 1) SO 1) 26 e 1 R, FH T 17 Uz A1)
R A A A e S R TR BOA T Do 22 AR G A SR T IS N 4 1) 5 B it
i) CErrP AR SR R IR A, T A S BB TRV .

A Je R R P [ SR PR A 38 S0, DRI S0 BIE AR 2 A 0 A i W 8 Y 2
REIE

1.3.4 Zit 73k

SR ORI S MEBHAT, s S Excel B 7R 4% M1 IBM SPSS Statistics 26
X SR KGR, WK OB B 28O AT 27 A 8 28 ) 35 DA K2 2B 2 R o I S 1Y)
BIEIAT TIRAG SHET . X — IR AR T B RS R B M E M, NJE
BRI T it U5 S P B S

1.3.5 H B XWX

A KL M LR IR NTR T, BAERNRIUHE W RN T T
WEFCN GURSE T AT 7T H A, AL T AN S PR S T 900 RGeS A A
¥&, DHBREERNRIRE SRR, FFHRIIR AR R A . ik am i e
UEASAAIRL 21 1, OV BCE Bl s st gt 1 R sepg 3l 5 s e kA

R fal LR R H AT A R B BT R, DU el 7r 2 AR A A UL
SR EE, BEEEEREHR R, XS PEREAT A A A A L N E AR G AL I, AR sk
Wik, BURfEHER.



E1E %t AAFREMETEMNIL
1.4 IRAR

HF A AR A W BUIR LA BOMAE SR EE 3z F ) AR A H i L
SRR A A AL A BUIR, R O R R R H T 038 B, KSR
AW IR A H BT A, A O B R SR AT SR . B
A3 R P R A B R AR AT TR SR T . AEREAT S S R S 23
XA AR A L A S R GTEEAT 1 BRI . A B AE VPRI © R AR A H
HUEAX TR AR A A LS PP AR R S PR ROCR . I BT, RO e R
JiikHE, HEBSNEE TR LA S BT

141 SRENEGFUSIRBEE

gt e A LS R TR BRI ) W7 A0, XA H AT B A arll
RIETGOUEAT BRI S, s 2 A A I i SE BRI s ) SR 1R 1 5 %

1.42 iz A e = BEF e ENIRNEE

G il Y CHBOTZ R A H R R AR AR DL IR & R 45 ) 1BI0e T fig
A T R4 B A B0 A LR R m b AR AR SRR A, i s o, & xS
(ERILEE S 7§ ANE

1.43 BR“ERFIT =TSP EE SRS HFIRIT

MRAE 2019 FENFFRHF A RRSSIET) A CEV SR AR B2 B
A& WK RAATRERAN 226, AEIVIR I & B8R S T, IR IR R HE S 1555,
FEFUR 73 BT L, GO B 0 SRS, BN Il R A H AT 2 IR 2 1

1.4.4 ER“EIBERIT = BIgSF e R EE o WS F R Gt

BT AV A RTINS T AR, FE OBk TSP AL BT, 73
BOE XTI IR HE, DT IR IR SL BT T X B4R Rr L (1 [RI
XFSRIRHE SNt 1R R A S B . B SR R, e SR IR B SR AR I A A L KTt
177 BIDE, FFRE P ASBEZ A S ST 3570 34T 1 b X e E U R S
B, BRATARCLE PPN “inl EER T £ 7R 7% AR AR A W 5 TR SERR AR, A
BB A IR S



