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Building a new paradigm for Pharmacology based on constructivism,
ideological and political education in curricula, and the integration
of teaching and assessment

ZHANG Bin~ , LIU Huiqing, WANG Ziying, WANG Xiaojie
(Department of Pharmacology, School of Basic Medical Sciences, Shandong University, Jinan 250012, China)

[ Abstract]  Curriculum-based education serves as a pivotal approach to talent cultivation. In this teaching
framework , constructivism, ideological and political education in curricula, and the integration of teaching and
assessment function as the foundational cornerstone, pedagogical essence, and driving mechanism, respectively. By
restructuring the four core elements—teaching objective, content, methodologies, and assessment, this framework was
implemented in pharmacology education to promote the transition from basic knowledge acquisition to advanced tiers of
competency development. Teaching objective adopted student-centered tripartite goals involving knowledge,
competency, and literacy to highlight the guiding role of curriculum-based education. Teaching content design
embedded ideological political elements through the innovative “Pharmacology Tree” model, integrating ethical and

scientific dimensions. Methodological innovation combined Bridge-in, Objective, Pre-assessment, Participatory
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learning, Post-assessment, and Summary ( BOPPPS) with Rain Classroom, experimental training, and extracurricular

resources to diversify teaching approaches. Teaching assessment was embedded in all phases of instruction, ensuring

the alignment of teaching, learning, and evaluation. Exploring these innovative instructional practices in pharmacology

may provide a reference for course development in related areas.
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Table 1 Teaching objectives of “analgesic drug morphine”

FeAl NE
Type Content
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(D Understand the plant sources of morphine and recognize the scientific value of traditional Chinese medicine.
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Knowledge objectives

fie ) HAn

Competency objectives

EEEL

Literacy objectives

@ Master the pharmacological effects, clinical applications, and adverse reactions of morphine.

@) FAENBME 24 i 30 P T R BRI

@ Familiar with the preparation, abuse hazards and prevention measures of morphine.

O “Fof 2y sl P45, TS 26,

(D Learn to interpret drug instructions and improve rational medication capacity.

@ BB AU 38 BT RS2 P Il R, 488 6o gk Dk [ AL e

@ Apply what one has learned to practice, analyze practical problems with acquired knowledge, and strengthen
problem-solving capabilities.

@ HyumB L 2 maRAA ST B AT BA M fiE

® Enhance logical thinking, improve communication and teamwork skills.

O MALEE R 5 TIRRI A BAR

(D Foster life aspirations of revering science and daring to explore.

© REME LARR2AAEIE 1 B 2 4 10 2 W 80, AR AN B

@ Develop a scientific and dialectical mindset to view issues comprehensively and objectively, free from extremism
and blind conformity.

@ K537 mi s IO 3R 37 RSS2 n (W, 5A 45 IE RE

3 Develop noble professional ethics and values of serving society, and promote positive energy.

@ WIBHEAR B2 fiy HRHIA R G B i (A

@ Distinguish right from wrong, cherish life, resist temptation, stay away from drugs, and live a healthy life.
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Figure 2 “Pharmacological tree” of analgesic drug morphine
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Table 2  Application of BOPPPS in combination with Rain Classroom

HEEH

Instructional phase

Hern g

Instructional activity

B e

Instructional intent

TA
Bridge-in

239 H R
Objective

il

Pre-assessment

RS
Participatory

learning

e
Post-assessment

rh 2k

o=}

Summary

WU BT IR AR = Ao UG A2, 37 W) IR 1R 435 Al 5 F- R
Ko BRAE AR I HERR BT

View news clips: “surgeon self-administering morphine to
complete surgery during cardiac episode” and “physician

assaulted for refusing morphine prescription”.

B2~ BAR CRIRLREDD (R R 3 M2 .
Clarify

competency, literacy dimensions).

tripartite  learning  objectives  ( knowledge,

i 3 TR S NS T 25 B TR
Complete pre-class quizzes on morphine pharmacological

effects via Rain Classroom.

o] W ER IR, TRy R R
Study the botanical origin of morphine and learn the

history of pharmaceutical development.

SR FH BRAR T 27 2T N 25 FRAT
Apply
pharmacological effects.

jigsaw  method  to  learn morphine’ s

e TR Y 24 A 2 T HLf PR SO RUSUSE, 2R
SR PG R ly 7 W At N e 9 4 e L K% JBE VL T AL
Based on morphine’ s pharmacological effects, learn its
clinical applications and adverse reactions, and use case-
driven approach to clarify the dual character of morphine :
the angelic side and the devilish side.

SR JHZE G IR By 2 > W 2 v P A i e it
Adopt case-driven approach to learn rescue measures for
acute morphine overdose.

R RS20 8 A T3, T Al 1
.

Interpret the drug manual of Compound Glycyrrhiza Oral
Solution and understand clinical preparation of morphine.
WL T A - LG M | 3 1 Jo A 1A
27/

View news clip:

*morphine detected in lamb soup” and

explore other addictive drugs.

3 R R e R

Complete post-class quizzes via Rain Classroom.
RIS B R

Summarize and consolidate learning achievements; create

science popularization posters after class.

MG ) RV R ) RUTE AR T, 8 2 A 1 2 T 2%
KB,
Introduce the core issue—the dual effects of morphine, to

stimulate students’ interest in learning and moral sense.

G A B ST Uy o], TR AR R A S L T 52 s RE
ETR,

Guide students to clarify leaming direction, and enhance
their competency and literacy on the basis of knowledge.
TRRALE AR R S A O BRSO TR
JEEEHE R

Understand students ’

starting knowledge, prepare them
psychologically, and adjust subsequent teaching strategies
accordingly.

1L TV BB R 1 24 R ) 3 ) 2 U 1 3R BB
THRER AR RL R

Guide students to understand that pioneering and innovation
are the driving force behind the advancement of medicine,
scientific spirit marked by

and foster a courageous

exploration and perseverance in the face of hardships.
IR E SR 2GR HE R 25 B T 2 L
HOTE B) AL, 35 SRR A R E 4 R WL 5 B A it e 3 K AT BA
BAFERES,

Guide collaborative learning and gain a comprehensive
understanding of morphine’ s pharmacological effects; learn to
view issues objectively and foster scientific dialectical thinking

perspective ; exercise communication and teamwork skills.

B S AR I 5 AR B i L 3R 5
WG H TR AR

Develop logical thinking and reasoning abilities; foster
professional ethics of benevolence; clarify the hazards of

drug abuse and develop a healthy attitude towards life.

FiFr B DL BY I8 78 BE 1 FRBEHR A1 TR K 4

Foster emergency response capabilities and medical

professionalism.

1AL B TR NS TR I B R IR A
Guide students to view things through the surface and

understand the essence.

Gl TR AL S I IR 2 DT
Guide students to pay attention to social issues and enhance

sense of social responsibility.

B0 2 SR A o P A b

Assess learning outcomes and address learning gaps.
LA RUE ST ] 20 B RS A i DT
Urge students to conduct self-reflection, extend learning
experience, and cultivate a sense of responsibility to serve

the community.




rPE P I 2 4Rk 2026 4F 8 45 36 %5 1581 Chin J Comp Med, August 2026, Vol. 36,No. 15 105

S ISR S RN i S P2 e S A U E TR JEh]
FS IR A AL, A W s R R e % oy
B, TR B R A B | R S R 4B
i ) (LA R T, B R MR SR E S 7R
BAA PR AR AR B R SRR R e miE Tt
2.3.3 RSN

DR A7 B[R] | 2 [R] ) B 6 A7 B X LG
Jii o3a R Y VA A = A~ B O P N 0 i o 1
FIF RSN R AT Ry 2 A S 2 T ) 2 ST AR
HAT, B IR RS . QR R 2 5%
UR NSRRI e B DT R BB RS R AR,
B 2 AR T A DR AN DL, AT 2 T BRI
QM &% BER, AnFEif B LT LS00 | PR A S
SRR 6 kAT, T (22 AR R i 8 i
WOAGET . O 2= IR, NS 2% 145 2 83k
BhE E A R AT R P B R S 2R A T
ST R OLEF B AL, @A S R IR N
MR TG SUETESE, BORE S B %
2B BB, QFRMIFSEBTEUR , B0k LA
R S0 5 B 43k 2 A SR BRI S R AL 2 | 38 i
X[ 35, 2 A R IR A ) g A 23628, Ui
TR S W 2R E R TR RE T AR LR G
RIE, WM IRRAN T IR 2R OR L
IR ECEC LA T, 090 T 22 02 2] B4 R
T AR IR EE
2.4 MEEREEZ,EEEMNFEE

IRERTEI R I B R BB, KR
F 2 S ST ROR A TRl B 3F o AR T
AR MK IR B H6 5 T 208 TR ol i 2 L 22
KOG H -V — IR R LSBT
I RE PN TR 2F S PP B AR R 7
ZICPEM IR 2R | TR, LR BR A M B AR 305 7
TN IR Sh A 0 shAS T TTHLE], ST« PR -
1 AR el el £ 0F 5 Gt SRR Z 7

ARG 24 N X — 02 BR TR 1) AR B T
2 ) A, 3 I RN R AR 2 G T g 2 BRAE FH Y
DR, 582 R A 20 R, Bl SR 99% 11
SR T AR R B A A 19% T R Z AR
FH,14% T fif H AR e IR L, 7% 1 fifk G 3500 i
YER . PEut, B0 sh A G2 E p, IE 5] 32
TS, A TA NG ME 3 T Ji 00 12 B
TN (AR BR IR B B IR E X, $2 71 T2

B TS R T BOWE B T, R
> I A R BN B B S, A o 0
R O RS2 o TR S TR A, SE ST
7, 86% Y 5 A AN R TE 3X — 1k W% 245 vh 5 A i g
T 200 i Sh 356 T PF 0 i 0 R 82, ) 338 Wl 174
25\ B AR B AT rT AR R, 5] Sk
ff e 2 A IR I 25 A PR (R R )
TR (YA ) B E SN, it AR
B ARSI F 25 B R ok, #AE R IR A C
P RYE R R, A2 2 g il B FRAEIE , S5 T 97
WrBP2E2] T N 2R S8 UG 3 A T R R %
BRI 2 S WOR . BdE WoR | 4 Rk Z80eE A
WU AR [ HAERR AR 2 k4 254 453K
TS THEEE, T LRGSR bE2:
M ZEBE, R A 2 U RS54t &
[IRE T M R IR

W AIAIN BCF R, RN A B R
SEEE R B T R B AR R IKEh
SR B, PR SRR W AR A
216 Bl SR A A, AR 24 B BRI AT R4 s
K25 B HREERR T &R I BRI 0
3l , AN B bR EZ S, AT A T A A
TARGEUESE, FTEAM R T B WUE IR « R T 24
STRTEM T B0 Y RE, SRR E A H AR
SEEL

3 IRBEHERM

BT a3 S R B R -2 - — 1Rk
(R 2 B Y B DO S B T D FE Rt 2 2 21 e
Wi G A8 A AT TR I B ATk,
TN 2 A 220 BB 32 WA 56 Fn 2
K 3 NGRS
3.1 FHEZFAREGRA

ST BUAEAN 00 T B TR B 2 2023 gtk
(n=85) HMHERT 2017 Z2E (n=102) YAV AL
gk AT % b, 45 SR R B, 2023 2R 2 A Y AR S
(78.28+9.2) & F 2017 Z4 24 (1) i 4% ( 73. 58 +
13.29) , Welch’s ¢ Kign st s , &5 5
it L (P<0.01) , [FIRS, MO 5 I B Sibr
ZEUIN , W 2E A 2 2T A 2 T R T L
GENIIEa



106 FPE P I 2 2Rk 2026 4F 8 F 45 36 %5 1581 Chin J Comp Med, August 2026, Vol. 36,No. 15

3.2 FEEFVFESHRERIGRE

R TR AR RS R SR R 0
AT PGS o5 X 2023 G2 A AT [l ik [
TERE A, BRI A Likert 5 8114y, 45
RN, 22 AETE 3 AR R A VA A B8 (A
WYERE M=4.32, BB 145 M=4.25, ZF4EE M
=4.33), H 1 90% 2= A iR B B X
R I A0 Ho2 2] AR R AR S E T (M =
4.39) . iXEE 7 A IR ol X 2 AR ) 2 )
RIS = A= T AR
3.3 BT KSIREBEIZHEEM

PR O A B TR A M 5 22 S
Wit BT WIS R E B 2] 51 S5 1
OGS TR, BT 38 IR AR i
S SCE TS T — RV, (258 22) 9t
BT — AR X RN R R, A
T ZOMBA R A E A KT (32 5, J2 25
BACE I AN R 2 i A AR,

4 EMEN REBHSH-F-F
— U E(AEBEEYEEDRARME
B

AR A O B A R 2 50 R IS 2 i R
B, B4l A IR 52 C JC 1R W B R B S T X
BB AR SR B, R, (AR 9% SO R0 LR
(EERE 2 ) ST AERT N CRRRR L) M 22 e
SEelE (-2 - PE— R B B B bR, R 4T
(PR ) B N R TR Y MR IR+

AR 32 SO URRE R R TR AR, I
SR RGN 5 B SO, S BBUOTER 1 REA
PRAE T SR AR, i PR AR B R M r &
TR Hega Rt R R R
BHOTRE A ZSBAR 2= T R R %
PR A2 A AE 32 B R R R [T R VB A% SR Ak 7
FBARG| G0, LB anEk A K TP IC R Y S B
BARCER,

-0 — R A A 2 R R 25 ) it
FRER ARG 1 A 5 R 22 S i, I PR AR LB B
PR S 145026 Ak Ry ml I G 8 AR e
SEARIERTIN B2 Wr AN, S A E A e M EE A
ISR E X722 > AR T Al &
SR O —3E T2 A R A SRR A1 R UG 5%, 5

oA B A R LB LU . AR,
e B BOTR A BRI S b PP SO B
SIS, feder , a0, AR B2 A
PEPRTEOL, ] FRIBGR IR L Y S5, LR 5
{18 S AP AT 55 (o FE B F AR DLt — 2 v S AR
M SE I =7 =P B AR IRTE - T

DR RO 4 S - P — A T
AME RS, A SR T A 24 2 T
DRAR RO [T R 1 A g 2 B B (A 8], RGO A9
HeA B S AR YR B2 B ) 5T A28 fa e
Rk, 32 S R R P A Bl e B R s A
TN 19 B2 224000 K 55 R ARBO™ 2R i
o RIS GRS B A - — R AL A 5 1)
MHERFGEHE [ Z8 G PR, T B (B | 40—
Eha ] - - B R T B RAEE I, i
TRCEGHL ) Boe A AL 5 ARG [R) I 3 75 R
il

5 ZhiE

DR AR S AA B IR TAE MR D AR
ABFFE R G A T SCHe R R B S -
E-VE IR R A 2 B ) R AR
ERE N HAR R A LS E R L AR, B
Ak BRI R FH 245 [R)RE B0 S RE ), B2 B R Y T
FARIK MRS R SR B R TR B
AT REARE B, A8 ST IE B A TSRO0 AR
EM, BB — AbR, UM R B R HE
MMER . itz i Al Bl i R, 2
Uit IR A B 00 R 5T S AU A, I dr S
Rt Fpek A AT AR ST IS AN IRA SR T,
e IR 5 4 B 2, D2 AR S AR R EARAT, 58
IR B AR, B )2 R A

SE .

[1] Wink D J. Connections between pedagogical and
epistemological constructivism: questions for teaching and
research in chemistry [J]. Found Chem, 2006, 8(2). 111
-151.

(2] frsidu. @3 UM BF R J s S8 it
[J]. JUmtm R (RE B3, 1997, 25(5) -
74-81.

He K K. Constructivism teaching mode, teaching method

and teaching design [ J]. J Beijing Norm Univ Soc Sci,



rPE P A I 2 4Rk 2026 4F 8 F 45 36 %5 1581 Chin J Comp Med, August 2026, Vol. 36,No. 15 107

[5]

[7]

[8]

1997, 25 (5): 74-81.

A, (o OIS RIS ik F R R R IR ) i 4
[J]. SNBSS 515, 2007, 39(4) : 314-316.

Niu RY. J. Review of Sociocultural Theory and the Genesis
of Second Language Development[ ] ].
Res, 2007, 39(4): 314-316.

g, fLRAR, 227 45 HET R RN T A S R A il
SLEURAR B BCE BRI R (V] TR
(HBHR) , 2023, 25(1) : 106-112.

Xia H, Kong X L, Li P, et al. New-type constructivism

Foreign Lang Teach

exploration on the reform of ideological and political teaching
in financial experiment courses in university [ J]. J Univ
Electron Sci Technol China Soc Sci Ed, 2023, 25(1):
106-112.

FAE, A0, A, 45 BERTE e LR
PSS IR R BT RIZH S5 (1], matiiRes
W HARAR) , 2023, 46(S1) @ 33-39.

Yuan Y J, Li M K, Yu M ], et al. Mining and practice of
curriculum-based ideological and politics education elements
of “sedimentary processes and environments” based on
constructivism [ J]. J Nanjing Norm Univ Nat Sci Ed,
2023, 46(S1) : 33-39.

Hay K E, Barab S A. Constructivism in practice; a
comparison and contrast of apprenticeship and constructionist
learning environments [ J]. J Learn Sci, 2001, 10(3):
281-322.
Day R. Instructional skills workshop: From grassroots
initiative to international perspectives [ C]//Proceedings of
the STLHE Annual Meeting. Ottawa: STLHE, 2004.

Ma X, Zeng D, Wang J, et al. Effectiveness of bridge-in,
objective, pre-assessment, participatory learning, post-
assessment, and summary teaching strategy in Chinese
medical education; a systematic review and meta-analysis
[J]. Front Med, 2022, 9. 975229.

Brest. 2 0E R 4 E R A B AR EUA TAESUUR Rk
EEPHE [EB/OL]. (2016-12-08) [2026-07-07].
https://article. xuexi. cn/articles/index. html? art _id =
16861669131730076633&study_style _id = feeds_ default&ref
_read_id =a53¢7d60-3{th-4cd2-86¢3-662623{66507 &pid =
29075310218067660&ptype = 100&reco _ id =
17548762577573141529 _ 1626742780&study _ comment _
disable = O&study _ video _ continue = undefined&source =
share&share_to =wx_single.

Xinhua News Agency. Xi Jinping attends the National
Conference on Ideological and Political Work in Higher
Education Institutions and delivers an important speech
[EB/OL]. (2016-12-08) [2026-07-07]. https://
cn/articles/index. html? art _ id =

article.  xuexi.

16861669131730076633 &study_style _id = feeds_ default&ref

[10]

[11]

[14]

[15]

[16]

_read_id =a53¢7d60~-3{fh-4cd2-86¢3-662623f66507&pid =
29075310218067660&ptype = 100&reco id =
17548762577573141529 _ 1626742780&study _ comment _
disable = O&study _ video _ continue = undefined&source =
share&share_to =wx_single.

e N REFIE B, i s st R B 2 55
g [ EB/OL]. (2017-07-06)[2026-01-11]. http://
www. moe. gov. cn/jyb_xwib/xw_zt/moe _357/jyzt _2018n/
2018_zt01/2t1801_gddx/201801/t20180109_324144. html.
Ministry of Education of the People’s Republic of China. A
compilation of experiences on promoting “ Ideological and
Political Education in All Courses” in universities of
Shanghai [ EB/OL]. (2017-07-06) [ 2026—-01-11].
http : //www. moe. gov. en/jyb _xwib/xw_zt/moe _357/jyzt _
2018n/2018 _ zt01/2zt1801 _ gddx/201801/120180109 _
324144. himl.

PRz, TEpmh A E R e A REE TAESW B
YHE [J]. TEESSFHF, 2018, 54(15) : 4-10.

Chen B S. Speech at the national conference on
undergraduate education in institutions of higher education in
the new era [ J]. China High Educ, 2018, 54(15) ; 4-10.
e N REEFIEBE M. BFMC T B & (R S iR
B S L) (3@ A0 [ EB/OL]. (2020-05-28)
[ 2026 - 01 - 11 ]. cn/zhengce/
zhengeeku/2020-06/06/ content_5517606. htm.

https ://www. gov.

Ministry of Education of the People’ s Republic of China.
Circular on issuing the guidelines for the construction of
ideological and political education in all courses of
institutions of higher education [ EB/OL]. (2020-05-28)
[2026 - 01 - 11 ].

zhengceku/2020-06/06/ content_5517606. htm.

https://www. gov. cn/zhengce/

Mizukoshi T, Kajita E. Journal of Teaching and Evaluation
Volume 6 Integration of instruction and assessment [ M ].
Tokyo: Meiji Tosho Shuppan, 1985; 1-163.

Hbr e, [ BE. b e [ 55 B BN A (TR AR AR
HE SR %) [EB/OL]. (2020-10-13)
[2026-01-11]. https://www. gov. cn/zhengce/2020-10/
13/content_5551032. htm.

Central Committee of the Communist Party of China, State
Council. Issuance of the overall plan for deepening the
reform of educational evaluation in the new era [ EB/OL].
(2020-10-13) [ 2026 -01—-11]. https://www. gov. cn/
zhengce/2020-10/13/ content_5551032. htm.

FE AREFASTNSREFAFEHR [(M].
AEst: Tl Rk, 2021 1-15.

Wang H. Research on higher education teaching
management under modern educational concepts [ M ].
Beijing: Chemical industry press, 2021: 1-15.

Xu Z, Che X, Yang X, et al. Application of the hybrid



108

FPE P A I 2 2Rk 2026 4F 8 H 45 36 %5 1581 Chin J Comp Med, August 2026, Vol. 36,No. 15

[17]

[19]

[21]

BOPPPS teaching model in clinical internships in gynecology
[J]. BMC Med Educ, 2023, 23(1) . 465.

X4, XFE. TR T AW SRABE AR
WRERLVE (1], EP7EeE, 2018, 43(10) : 39-40.
Liu J X, Liu D. Deep integration of biology teaching and
modern educational technology under * Rain Classroom”
[J]. Biol Teach, 2018, 43(10) : 39-40.

AR, EEHEW, IV BT ML R R BT 55 IR 3
EERAE B B PR ()], e Rk,
2016, 32(11) . 1689-1690, 1698.

Niu Z G, Huang Q S, Sun S M. Application of network-
based case and task-driven teaching method in medical
immunology teaching [ J]. Chin J Immunol, 2016, 32(11) .
1689-1690, 1698.

Jeppu A K, Kumar K A, Sethi A. ‘We work together as a
group’ ; implications of jigsaw cooperative learning [ J].
BMC Med Educ, 2023, 23(1) : 734.

S T EBE R R E IR AR B AR 5 IR AR T 4 A R BT
FE——HT "985 TR MR KA T e A [T].
rp [ s ST, 2017, 33(10) ; 98-102.

Wu F. Study on curriculum objectives and curriculum

evaluation of research universities in China—based on
undergraduates learning experience survey of “985 project”
universities [ J]. China High Educ Res, 2017, 33(10).
98-102.

MRAEER, TRLE. BT by d2 SO N4 I R R i s
BRIRER [1]. )79k, 2023, 39(9) : 207-213.

[22]

(23]

[24]

Lin L Z, Zhang L T. Exploration on ideological and political
salary based on
constructivism [ J]. Soc Sci Guangxi, 2023, 39(9): 207-
213.

A, B ORI BRI
Al FRAE SE0HT [J]. REINE R 2= 4R (SR F
), 2023, 24(4): 12-18.

Li L, Wang Q. Integrating teaching-learning-assessment in

practice  of management  course

key competences context: theories and exemplars [ J]. J
Tianjin Norm Univ Elem Educ Ed, 2023, 24(4) . 12-18.
Wik, AR, £5, % 35T BOPPPS SB[ H; —4)
BRI BT — AT R R A (1], ST,
2024, 10(35) ;. 9-16.

Chen Y P, Bai Y L, Wang X, et al. Construction of
integrated evaluation system for ideological and political
teaching evaluation of second foreign language curriculum
based on BOPPPS model [J]. J High Educ, 2024, 10
(35): 9-1e.

. BB A— R B S m A E A
[J]. BAEWIE, 2023, 44(5) : 92-102.

Zhang B. Cultivating whole persons—values-based talent
cultivation oriented to the integration of ideological and
political education into academic disciplines [ J]. Educ

Res, 2023, 44(5) ; 92-102.

( Yz#5 H #9)2026-01-11



