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Abstract

With the continuous improvement of the requirements for the comprehensive quality of talents in the
21st century and the thorough implementation of the new curriculum standards, the core objective of high
school biology teaching has shifted to cultivating students' core competence in biology. With the continuous
improvement of the requirements for the comprehensive quality of talents in the 21st century and the
thorough implementation of the new curriculum standards, the core objective of high school biology
teaching has shifted to cultivating students' core competence in biology. With the continuous improvement
of the requirements for the comprehensive quality of talents in the 21st century and the thorough
implementation of the new curriculum standards, the core objective of high school biology teaching has
shifted to cultivating students' core competence in biology. Reverse pedagogical design focuses on
outcomes, prioritizes assessment, and aims to help students achieve "enduring understanding," i.e., to be
able to successfully transfer and apply the knowledge and skills they have learned to solve new problems.
This concept is in line with the educational context of our country. Therefore, the reverse instructional
design model is used to explore instructional design in high school biology classrooms to promote students'
pursuit of comprehensible learning and thus improve students' core biological literacy.

First, using the research integration method, the research status of domestic and international research
on reverse instructional design mode is systematically sorted out and analyzed, to gain a comprehensive
and in-depth understanding of the existing research results and their limitations, and to define the three
concepts of instructional design, understanding and reverse instructional design, and systematically
expound the core viewpoints of relevant theories, so as to provide a solid theoretical foundation for the
subsequent research. A questionnaire survey was used to understand the instructional design of high school
biology teachers and the current status of learning of sophomore biology students, and statistical data and
analysis of the results were used to support the study. The results of the questionnaire survey showed that:
(1) most of the teachers began to interpret the new curriculum and pay attention to students' subject position
when they carried out instructional design; (2) the types of ways were relatively simple when teachers
evaluated the teaching activities; and (3) students' use of knowledge remained on the surface and it was
difficult to realize the connection between knowledge and life.

Second, based on the core viewpoint of the reverse instructional design model, this study elaborates in
detail the characteristics of the reverse instructional design model and the steps of applying it to high school
biology instructional design. A comparison with conventional biology instructional design is made, and the
relationship between high school biology teaching based on the reverse instructional design model and the

core literacy of biology is illustrated. At the same time, taking "Structure and Function of Ecosystems" as



an example of selective compulsory study in high school, we take into account the new curriculum and
textbooks to think about the expected understanding of students, the basic issues to be considered for the
realization of understanding, etc., and formulate the teaching and learning objectives based on the learning
situation, demonstrating the specific design ideas of high school biology teaching cases under the reverse
instructional design mode.

Finally, the experimental research method was used to incorporate the case study "Structure and
Function of Ecosystems" into classroom practice. Two classes with similar academic conditions and
teaching styles were selected for the study, with the experimental class using a reverse instructional design
model and the control class using a conventional instructional design. The effectiveness of the reverse
instructional design model in teaching high school biology was evaluated through teacher interviews,
student questionnaires in the experimental class, and comparisons of differences in academic achievement
and core skills. The following conclusions were drawn from the organization and analysis of the data:

(1)As far as achievement is concerned, the overall achievement of the experimental class is higher
than that of the control class, and the mean score of the posttest of the experimental class is 4.76 points
higher than that of the control class, and there is a significant difference (P=0.016). In terms of the score
rates of the four dimensions of core literacy, the score rates of the experimental class were higher than those
of the control class.

(2)The reverse instructional design model helps to stimulate students' interest in learning, change their
learning styles, promote their understanding, and realize the transfer and application of knowledge, thus
improving the teaching effectiveness.

(3) Instructional design using the reverse instructional design model in high school biology teaching is
highly actionable.

Key words: biology core literacy; UbD concept; understanding



BT e I
ADSITACE ... eessess e s es s s e 1
BB LEE ZEIL e 1
L B BB R et 1
L1l A RO ETRAIEE .o 1
112 BT R T B I T B EE R oot 2
1.1.3 FBRE-F-AE =BV oot 3

12 BBREE N ottt 3
121 BBIBEE N oottt 3
1.2.2 SEERTEE N ettt 4

1.3 EIPIINIIZEIIIR cooooeeeeceeeeeee e 5
131 EIMIZTIAR coovvoeeee sttt 5
1.3.2 EPIFFZTIIAR oottt s 6
1.3.3 FIEBTIRTT oottt s 9
L4 BB I S BT TT5E oo 9
1AL FIEBEIIZS oot 9
142 FIEBTTT3 oottt 10

15 B B B G Bl ES ettt 11
151 BFEBTRREE ot 11
152 BB oot 12
BT BRI RBRERIBILERE oo 14
I 3= OO 14
21T BRI o 14
212 BRI oottt 14
2.1.3 FEEIBLFIRTT oottt 15
2.2 FEEIBIB IR oottt 16
221 BBHATEMIRIL oo 16
222 AZRZENTEIL .ottt 17



2.2 3 BRI R B BRI T oot e e e e et et et et e a et e et et e s e e e et et ere e et et ereaererereneas 17

22.4 FEMERRITIZIETREIL oot 17
EI3E SHEVHITHFRITES ZZEEYEINIRIEE oo 19
3.0 B R A B B R S I T oo 19
301 BB BISTTR oot 19
3.1.2 [BIBBYIREI S R T covvoovveeeeeeeie st 19
3,13 B BB A BT ST vt 20
314 PABE IO BI B U T oo 20
3.2 B IR D R S T oo 25
321 BB BISTTER oottt 25
3.2.2 [BIBBYIREI S R T covvoovveereeeseesie s 26
3.2.3 B BB B BT ST oo 26
3.2.4 YT BE AT BHERE DT oo 27
FAE FEHEF IR IE ST EMAIBEFEIREE oo 31
4.1 FEEZF IR AETUEVEHE ..o 31
B11 BUIBTIZE oo 31
4.1.2 JTEBFRTITEL oot s e 31
4.1.3 FHEFFPIBBIMETTIRIR oo 32
4.1.4 BRELBIZIZTTAN oottt 32
42 ETFHEBFRITERAEREIIRITETR e 34
421 BER—: FAETTHAZEIR oot 34
422 ER: R A IEAIIEIEIEIR o oot 35
423 BB BRI SIRLE ..ot 35
4.3 HEBFER GEIEFEIELER ..o 36
4.3.1 R IRATELER oo 36
4.3.2 FFERRBIELER oot 37
433 ZUFPIZHTIELER oot 38
4.3.4 FEFRIFN TEBIELEL oo 38
4.4 BB RET G AR TR oo 39
441 EMERZOERFRAEEHFEXNNSPEPBE R THEBBZERE .o 39



442 FEHFRANSPEDHF R BN T EZFEEIROERET 39

E5E HEEF R RS IR IIRTT oo 41
5.1 BT PIZRBUIZETE oottt 41
KT = < o0 U] L1 2 OO OO 41

521 FRTETTEAZEIR oottt 41
52.2 HHE A IEBIIEAEIETE oottt sttt 48
523 BT SITERN oottt 51
53 (CEBRGRIZERD) ZUFIEUT oo 53
SRR T2 €=l o OO 53
IR T =L = 5 OO OO OO OO ROTU OO 53
533 B EEHE R .ottt 53
534 BT oottt 53
5.3.5 BUIRITIR oottt ettt 57
54 (CEBSBRBHIBERIRTND BUFIRTT oo 57
5L B R I T oottt 57
R =L OO 57
543 BB TR oottt 58
544 BUFUETT oottt et sanes 58
SASBUTIIIR oottt et 65
55 (CEBBRBHIPIRIEIRD BUFIETT oo 65
SRR 2 €27 g OO 65
58 B AT oottt renes 65
TIPS 66
554 BT oottt neeees 66
555 BRI oo bbb 69
5.6 (CEBSBRBHIEEEIE) BUFIRTT oo 70
SRR €=a T g 5 OO 70
I ==d 1= PPN 70
5.6.3 BB TR oot a bbbttt 70
5.6.4 BUEETRTT oo bbbt 70

Vi



IR 0= 1m0 = SO R U STRURUSTRRPRTN 74

R U CIES e A A bW = La b L= B e = NSO 75
0.1 BT BT ST oo e e e e e eeee e e eaeaeeeteeeee e e eeeeeaeeeeeaeeeneeeeeaeeeaeeeeeeeeeeeaeeeeeeseeeennanas 75
0.1 1 BT TR E Y oo e e ettt et ettt et et et et et et et et et et et et et et et et et et erarerareranas 75
0.1, BTE TR B oo e et ettt ettt et et e et et et et et et et et et et et et et et et et et et et et arerer et anas 75
0.1.3 B BT AT B T S oot e e e s e et e s s s e seses e e s eseses s s e s eses s s e seser s s eesesesesseeaeneraes 75
0.1 T L oo e e e ettt et et ettt ettt ettt et et et et et et et erar et e 75

0. 1.5 BT TaT R oo et e ettt et ettt et et et et et et et et et et et et et et et et et et et et et et et et eneraens 77
0.2 BT BT I B A T oo e e e e e e e e e e e s e seanaen 77
L %53 1 SRS 77
(RS M g a1 X 1R 80
0.2.3 B T T 1R I T e oo e e e et et et et et et et et et et et et et et e s et e s et et et et et et et et et et et et erererareranns 84

BB T B B R B e 87
Tl BT B T oottt et et e e e e e e e e e e ee e e e e e e aeae e eeeeaserenenanas 87
72 B B N T oottt e et et e e e e e e e e e e e e e e e et e e e e e e s enesananaes 88
7.3 B BREE I oot eeee e e e e ae e ae e ee e e eeeeeaeeeeeaeee e e eeee e e eeeeeeeeesaeeeeeaseneeneanaes 88
B TR oot 2 et 2 e e e e e e e et e e e e e e e s s e et e s s e et r e eereens 90
iz A EPEFEUNE B I I R B TS oot 93
MR B B A B S I R T I0)2E oo 95
T G B T IR IT)EE v e e e e e e e e e e s e s st e e s e e e e s e e e 97
3R D Sl I o A )2 oottt e oot e ettt ettt ettt ettt ettt e ettt e e r e 98
T B B BRI R oo e et e e e e e et e 99
R F B e oot e et e e e et r e 100
BT ettt ettt ettt et ettt ettt ettt ettt et ettt ettt ettt ettt 108
B BT 0 oottt e et e e e e e e e e et s e e e e s e s r s saeeenen 110

Vil



E1E &R BAFRFHREFMIL

F1E 4L

1.1 fAIRE=

LL1 FREMFEFRORFNER

21 tHad, NFRHa ) ik R S BEOR IS5 hn gl 1t 756 B A N D 526 3 4+
FERXPEOL T, B BRT AA B 75 R E I R A 2= A G LB ge /1, A2 B KA X
FHARSE A% O R FFIIHELE, %03 IR OO S N 28 WU 12 VAR AR S £ S
e 2014 4, FEMIERENK T2 TR URFR DT 3 5L LA AR AT 55 1= L),
e REZODEFIE R, HE ANFIZEBRAEGI, 2016 4F, WA &AM T (PE%EKR
JEAZD R FRIRLEARRESE), B TP AR BEE TG, WEEEPEZD
RAEATOWAE®RR, BIE 7 RIZ BRI RRER ., Jit, &R 50
NI RNEE T L O RIS TR ITEE, X—BEMMUE T HE N AA B FRE =2
HAL, HARIL T RAZ O R IR RN BN N

2018 4, A LEAMUG (s H A F R (2017 OY M, DUNTRRR Chr
WRERY AR S A R S5 N 31T 7 RE RIS A%, P71 T
AR N A B T YA R, 3 3R A LS AR ) S B R R S RE 7 1)
AR R Y RS BRI A . PR PR A B 20 BRI A8 A R TR AR B S [ PAR £
MAS R BN 558 T #0455, B RIA R 7RI H PR 5 2003 4 KA K (518 5
H A RS HE (SEERRRO) AHEL, 2018 FESEHI CHriRbr) SR mAE T 85I A Ik
W IO RFWEENM . AV O RFOREEmUE., B RYE, BRI 2 5T
o, FhHZ O RFME TN, HIFARR T, ERLE TR J7TH N A
BARZR A N T LI AL O R IR TR, BRIV R IR 78 T AR R B 4
H, RORFAEEN PR A E IR P E R A (. X EWE 2 H AR IEEA
b+t SR AN 2, B B0 H bR R R AR B S SEBR N TR ek, R E A AR A LR
HIFRES . B, SIS RO R IR HEBN BUF BT AN BT i BRI 4 Jg 31— A~
BRI E T,

2% E B 2 AR 7TAUEL Grant Wiggins Al Jay McTighe $2 H) 1 —Ffs it #2415
THRE A —— 3 e it o X — st BRI 7P OO0 se 1 DL R B AR A% Lot A7« 7
PRARSE h,  ZT S 52 A B R AT DR A B R I S R B 0 S, 0 ) B
PABRAEARHE AR T A% 0 2R 770, 2B U i & H b k7 AL RE 8 I R AR RN R T



