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Exploration and practice of Microbiology course design based on
learning-centered teaching philosophy
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School of Life Sciences, Fudan University, Shanghai 200438, China

Abstract: Course construction is the key point to solve the current teaching problems. Moreover, course
design is the most important part of course construction, which determines whether a curriculum can
achieve the educational goal. This teaching reform was based on the learning-centered teaching philosophy
and the principle of *“constructive alignment”. We redesigned learning goals, learning activities and
learning assessments according to the framework of “Integrated Course Design” named by Dee Fink.
Especially, we designed learning goals which not only cover foundational knowledge, application,
integration, but also emphasize human dimension, caring and learning how to learn. We organized teaching
by “Presentation-Assimilation-Discussion (PAD)”. One year after the end of the course, the questionnaire
survey results showed that students’ recognition of achieving learning goals ranged from 64% to 87%.
This shows that the “learning-centered” course design to a certain extent has achieved the desired results,
it is worth exploring further.
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Table1 The learning goals of Microbiology (partial)

H¥5r4Fx Goals name

2%>) H#x Learning goals

Hir 1: ZOHR
Goal 1: Foundational knowledge
Hir 2: “2RASUH
Goal 2: Application

Hr 3: fil2essid

Goal 3: Integration

R STCER T2 . Ak . AR ANERR A OG M2 AR 4417

Explain the terms related to microbial classification, biochemistry, metabolism and diseases

N E 2 FR AR SERR R, AN ARSI ST BT+ SE I PRI P 43 B A R PR (M A W o R 6
Resolve practical problem by applying the learned knowledge, such as being able to independently
design experiments to separate microbial resources with specific uses from the environment

Bk BE | MRAFEFYI X A Y ZEMER, BERELE G A ERIMEE Y R i A WL
Identify, think about, and describe the relationship between different things such as X and Y, for
example, being able to synthesize ideas about chemical and microbiological energy

FIAR 4: AMEZEREQRTAC, WHUA) B 7 A S, B A XA Y2 o R R TR RS

Goal 4: Human dimension
(understand self and others)
HAR5: EHET

Goal 5: Caring

Hir 6: 2eie]

Goal 6: Learning how to learn

Better understanding of yourself and others, such as clarifying your own views and attitudes towards
key advances in Microbiology

OO TR S IZ IR A DG I N 2T, R MR P22 O s

Be more concerned about this course or related content, such as interest in microbiology, et al

SECS U B AT A2 E AR, ANREAS T S AR ZH SURERIN A . BU IR, S8Rt A 2 RFEL ;
RIS, JUH R TEFR SR i

Learn how to be a better student, such as being able to organize teaching contents, textbook and other
materials responsibly and complete their own assignments; Pay more attention to environmental

pollution, especially the application of microorganisms in environmental protection

x2 MEVFRENEIEY
Table 2 The learning activities of Microbiology

X 1 H YRR =T AR

Corresponding to the course learning goals in Table 1

25 A

Learning activities Characteristics

Yz IS EEASLER, AT
Presentation Theory combined with practice
S TEEAS N

Independent learning Pay attention to personal construction
e HEA SN

Discussion Pay attention to social construction
B e

Reflection report Self reflection

VR ) ClE

Deep learning Cooperative learning

H¥r1. 2. 3,4,5,.6
Goals 1, 2, 3,4,5,6
H¥r1. 2. 3.6

Goals 1, 2, 3,6

H¥r1. 2. 3,4,5.6
Goals 1, 2,3,4,5,6
H#r4. 5. 6

Goals 4, 5, 6
H#r4. 5. 6

Goals 4, 5, 6
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Table 3 The learning assessments of Microbiology

WPET R PP AL E XPNiE 1 R AR 2 ) H AR

Assessment method Assessment type Weight (%) Corresponding to the course learning goals in Table 1
YAk jiZnRealliag 45 H#51,2,3,4,5,6

Homework Formative assessment Goals 1,2, 3,4,5,6

%) T R 5 H#r 4 F16

Attendance records Formative assessment Goals 4, 6

HIR SR 50 H#5 1,23

Terminal examination Summative assessment Goals 1, 2, 3

x4 EIITMEMR

Table 4 The rubrics for learning assessments

PR i () BARHIE N2
Assessment dimension  Score (grade) Specific judgment content
YAk 5 (HE55) LSS SEININT LR, ROSLEEEER: “HBEART 3R, RS A
Homework 5 (Excellent) TR 3 AR, TR A SRR A, BUA SRR
Complete note: Including 1 biggest gain, 3 questions used for challeging others, 3 questions
that need help, but with own thoughts
4 (RL41) ZEICTERE . “SEININT “EBEART “HRI, WA, sA BB
4 (Good) Complete note: Including 1 gain and some question, but no own thoughts
3 (BHK) ZEICHRTER: “SEININT “B AR “HRER, WA, SR REE L
3 (Qualified) Simple note: Less questions and with no thoughts
0(0) RAEAZ Not submitted
E2) 5 RBRH], AR, A

Attendance records No late, no early leave, no absence

AR, ESEA IR R AR R 2

No absence, but late or leave early accumulatively twice

ol 1, BURFIHIR Rt 2

One time of absence without reason, or two times of being late and leaving early
accumulatively

WRIEAES BB S M

According to the reference answer of the test paper

OO ww o,

LUFS 3l

Terminal examination Percent
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Figure 2 Cyanobacteria and cells visualized by light
microscopy

Note: A: Cyanobacteria after rain; B: Cyanobacteria food; C:
Cells of Cyanobacteria.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1106 (DGR ESTE(

Microbiol. China

i, DA ZZ W R B A0 i R T B . R
SIMMIEE, HAATE T a0 b e sk o, A
[ EAEH

XA D PR S (1) BEEHENT: BRI
T2 PP B T 6L 118 AR A A PR A b A ) BT
L, R eE A 2 S B I (R A TE TN . (2) MR AR
HeARAZ BN 25 H I S O SRR

EARRE e, —BIR LU, A2
PAFHUL: BN, XA M SR i
WA EEE BT, SE A AT DL AR 40 1R 5
KIZEFRE S, 2F S R A P b A BE (AR, 8
R TN B AR I ST AL, SR
TR AR D4R
43 “HIRRIA”, FRE, RHERXREE

Z = A G R 22 R )
M, BERAE . TWIEMRE S, AR R A
FINAGES, REBIEmIEM A PR A,

S HARRE: (1) REWENAE B A RR N
A, I HAE ) SRR HTIR, Sl ) (PR 2
223])o (2) WEMER B ORI, 5N TH
LT VAU (3) R A 5 [l BUAH S Ay %E
R, SREEARCEE, W LA A P R
B(FEEH, NEYERE).

OGNS (1) EREISERA R BR
B2 A RO A CAE M R i 1) R (R AL 2
3N, — 10 WRAEAE), HEREH 2-3 MK
RAEBIBRARRWAE, (2) MHiTE: 4 A—
M, . B A, AR, Bl
EEEWRA, 3) &¥IscH: BAANM 1 4]
M, FHR A O ILE DGR E S, AR
VERWT” ARSI AL, BRSBTS 57 min,

XPEEAE AR I ME: (1) [F2EEE: B
TEM 2 Rk, 2R SHEEELFR 3 5
J R EHCAE PR 3 AT ) s AR
FERFE S EN . (2) ZBUBTEH . XHELSR LT
g7. VHNRIE 5 4r(EF5). 4 A (RIF), 3 (&

&), 07 (M)

JriEA e R AR B, BRIFA R AN BRA R
2 Nt oy, (R SR, KA
O PN A (R XA R BB
— IR, R B— 5T

5 BEBMASMH
REREOR—4F )5, BATsot TS, sy
A BB Bt ORI BCR o MBS 10 )
AL, AR O AR, 1T, ARTEDR R
FARI 6 DIy EAR 7 9 A aldl, 32 A R E S br
THOLEFRN A C B 25 A T~ IR
PR 1-6 ki, 6 AR AR H R, 1 AR R
SINFRE . RIFERFET M2 ERZ, X 9 4
[R5 50 S FAZ D AR L = RIBUH | 553 |
NPEHERE (TR A C) . ATELERE (PRAFAR ) &R
BV 2R g (R DT0K) . eard ) (R HIR)
Moy 2] (ke ). . g s, &
2 T LR 77 0 M —Jr el A
WL AN H T A P R SR R, 55— 5 T
TR B T L 55 T [ A S0
I A5 s FRABE /e~ ik B A WHEIE A C 1Y
ARG AE, FIA oy B C &G T A ARy
T T8 X222 o 5 10 LR E S TEAR 22 2%
AR 2 s E RO
51 ZFIJBMREBMREMRIFR
ARWHEFGETR AL 35 N, [llifa) 45 31 £, (1]
Wex 88.6%. K 3G 1A~ HARH =24 H
PRI, AT AR AU 4 fisfte
AR R AR, A A CBA R
TERZC AR 2 LABUH . APEYERE (T A 2) M~
2 (A INR)X 4 DNTTIRA RN o R
ZHCFEINN H O AE 6 MERERY 9 AN IR TR
IR A 24>, UL R A e
2R XA BREE A e 1A
], RRRSCEW WAL

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



XUBIRKEE: JET LA L R YA IR B T IR R 5 52, 1107

L

Frequencies

-
i
N

o

| N
L

1 2

2Ll

3 EFEMNAENEINES

Figure 3 Student ratings of significant learning

= RLOARR
Foundational knowledge
w2 LB
Application
= fuhe 5
Integration
w )\ PEHERE TiRAC
Human dimension—Understand self
w A2 E—— i A
Human dimension—Understand others
Caring
S]] Ik
Learing how to learn—How one learns
& 2 Ot 3] —— QA AR
Learing how to learn—Creating knowledge
2 0 5] —— U 5]
Learing how to learn—Continue learning

TE: BAPREUE: 1. SBZUARIES 2. ARG 3: AKFE; 4. ARFEE; 5. FE; 6: IEWREE. JUkiidon 31 APikiEst

— PRI

Note: Abscissa value: 1: Strongly disagree; 2: Disagree; 3: Not so much; 4: A little agree; 5: Agree; 6: Strongly agree. Ordinate: The

frequency of an option in 31 students.

52 FHEZFES BIRERIER

FEARR B OE 9 A2 s, DA #I
“QER TR RGEIRE, 24X A CE S 6 1>
Yrpg2r o) HERIIA R EETE 64%—-87%2 0] (& 4), H:
e NPEGERE” i TR A 2 ) BRI LR] B B
F, A% 87%; XHEMIAE B OHIR X —2%>] H
b, FAEINIRIEE S 81%, 43 MUk i 55 1m
N i —— PR At 2 22 5] —— B
W, XULIES S BRI B XA, X 58
TG S NP e xR AR, S
PEL . BRAE P2 A2 O R R fh 2 555 11
) BAnE R B Nt FEE T RAC
ML AR, (e F B A A 2> HbR . O3
AR HARME R, SR h R 2 AR A S8
% SUEE BRI R A O
5.3 ZFHFULIK

) 45 PR 2 A AT TR 2 S R

AR R, 31 ANFHA 19 N4 T Jedbtc M
FRTLAR ), EAR R AU o A AR T
BOOHR, b TEsA A R T T, DGR E]
“WAEY A Y R R EE RN BT
X2 ] A E SR B, BAIR B 7 S8 LA
LEFhEd EEtE. e ddik L, iR
2 S PRI RIS I 1) D vk ds T B ok 1 2 2] OF R
k).

ST (B S)RT LA, S ifid i 2
ROHEFN P, DN o AR A il 2R P RE 2 P R i
Mg N, HARSER BHMER, %505k
1FB) T A AE] . B R OC ] R
AR RS, CPA O D TR
AR TH A, AR T4 @I T
fra)e “sra R T AR A R —AF e 75 R
ERONA, 1 H A5 b2 k2 5 A A

1574
AR

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1108 AR R Microbiol. China
100
90t -
80F [
70} - ] ]
S 60} ]
ﬁ [
REsoF
=g
5 40t
o
30F
20
10
- ) > [ > »
RV ; , 2 ) v %7
’ﬁﬁdj‘&eﬁ%"’ SV 8 PPN e S e s e
\{S\O\ﬂ\ Q\Gﬁ .@%}% P @(\6 oo o L Vi ‘\6\6 /E’ o‘ﬂ\ 7 \e.""‘(o
W) A\ o v 5 [ £ R
& > e o SF g V%’fﬁ ¥ P-%’//A R ,,%’ff% R
o W™ R 7 T W O
o - &
%0 &6«}‘ _&305‘0 Qluo\ & o
o o o 0 © o) 3
N M 2
6 0‘6\ \)e‘b e’%{.\j\% \p‘a“\i\
4 INEIERPERERIEFRESIT
Figue 4 Percentage of agreement and strong agreement on 9 learning goals
7 P9 25 Course content: 1 Eﬁ]f’ﬁ?@uvely and interesting: 1

H:¥2FBiology: 2
T8 Train of thought: 2

2] Habit: 2

£ H Useful: 2

| i,‘ﬁ‘.?ﬁThinking 7

4 Reorganize: 2 —

A2 Communication: 2

PG After class: 3

P B I . SR S Knowledge: 3
A P2~ Microbiology: 3 P Course: 3

B 5 FHEEIWRIRIADMAEIT
Figure 5 Word frequency statistics of students’ subjective feedback
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