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Design and practice of a three-stage progressive teaching mode
based on OBE philosophy for Edible and Medicinal Mushroom
Production Technology

ZHU Xiaoqin®, ZHOU Qingfeng, CHEN Xiaojun, PEI Dongli, SONG Zhaoqi, DENG Dandan,
HOU Hongjian

Henan Provincial Engineering Research Center for Development and Application of Characteristic Microorganism
Resources, College of Biology and Food Engineering, Shangqiu Normal University, Shangqiu 476000,
Henan, China

Abstract: Edible and Medicinal Mushroom Production Technology is one of the important
professional courses of biology disciplines in application-oriented universities. To effectively
solve the key problems of students lacking interests and low classroom participation rate in the
teaching process, we adopt the outcome-based education (OBE) philosophy and established a
three-stage progressive teaching mode composed of pre-class preview, in-class interaction, and
after-class practice. With the objective of fostering students’ professional core competence, we
reconstructed the teaching contents of the course, incorporated ideological and political
elements into the teaching, and paid attention to process assessment. The reform measures for
the teaching of this course effectively improved students’ interests in learning, enthusiasm for
participation, professional knowledge, skills, and literacy. It is expected that this course reform
would cultivate professional talents for the development of the edible and medicinal mushroom
industry in China and provide reference for the design and practice of applied courses in higher
education.

Keywords: outcome-based education (OBE) philosophy; three-stage progression; edible and
medicinal mushroom; teaching reform
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i A A sot Sk, MABBOLE, #k
A B SR AR BE 22 [ A PR B . B R
A B BNE VRS MR 2 DRI, B2y A
PR R IR R R LT AL

2 RUHBRFNBEERETE

21 EMHEERNZRE

U TE T NS T AR B 2 R R AR e
R SR KR A TR, KR R S B
WHIR . A RIE S RAE . R HOR 5 g
PHAE | SRR IEAT A T2 A X SR A0 BR A R 22 4
NA R F LML HCE RS . SRR
Bl A PSP B, WS IR R VR AR, 3
s 2 A G LUK 9 T AN EE B AR, AR
S AR 54 7 bR ) B 45 G

BRERAE 4 S il 2R T 5 0 T BB A
TRUR, HE PPT. fleidin . MlalAiss:, HPAGL
fEREE QQ BE, AT FAS 5kl sk
EEE AR, 7 (8 200 KXo 2 A 0 2 > R E
17 R PERE i TEBE RN L HET 24 A FEig
SN 16 AN S2EE N, PRS2 S R L 54
FAZE G DLSE AT % . FAT12EF OBE &
B B, IR HE NS S
I 2k DR R A R (R 1),

#1 ETOBEEZRAAEESIZFREHFHRKIT

Table 1
on the OBE philosophy

Teaching scheme design of Edible and Medicinal Mushroom Production Technology course base

BIRN B LS Berrik S AR

Chapter and class hour Teaching method and objective

SN
Practice

F1E 4
2 BT

Chapter 1: BRI ME . KRR L T
Introduction PPT, online video, object displaying, practice, etc.,

2 class hours

to stimulate students’ interesting in learning, let

PPT. GUHRAI . SEWoR . SEis shas, Mok et AT B E i ATEF S ik, & A
IR, bR A EREAR S, TRBRAMREN MBI Bk, fifkxee

B
To investigate the species and prices of
edible mushroom, including the species,

students master the basic concepts, understanding the quantities and frequencies of edible

nutritional and medicinal value, the brief history of

mushroom consumed by people, to make

edible mushroom development and economic benefits edible mushroom cuisine and drinking water

52 5. JEREAEY)SE PPT. BB, & TN, bR OUAE FARRENAE 5RE, BERESICE.

IR e EIRAEMSER LT

2 FIE+2 S
Chapter 2: Biological
knowledge of edible
mushroom mushroom

2 theory+2 practice

PPT, online video, discussion, let students master the
diversity, the nutritional physiology, growth and
development environmental conditions of edible

g, JEREE S5 TrEE
Investigation and collection of wild
mushroom, morphological records and spore
observation, morphology and molecular
identification of wild mushroom

;_'\}_
5
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BIRN LA S0 Berrik S AR SN

Chapter and class hour Teaching method and objective Practice

3R WAMEIE  ZEHUASREHECY, BEORYE, AU SRy BERD . TR R RNEICE s RIS R B4R

4 Ip+4 SRR BHIERER, RIER SRR, A e R LA

Chapter 3: Mushroom
strains production
4 theory+4 practice

%4 WA
TZ

6 it +6 Stk
Chapter 4: Common
mushroom production
technology

6 theory+6 practice

H5E BB
AT

4 it

Chapter 5: Rare or
symbiotic edible
mushroom

4 theory

o, L) fkAr™
55

4 FIB+2 S
Chapter 6: Factory
production and
economic benefits

4 theory+2 practice

557w R HERIE
R T A

2 BIE+2 S
Chapter 7: Control of
diseases and pests,
and processing

2 theory+2 practice

SRR

Multimedia and demonstration teaching, tissue
separation and single spore separation to produce
fungi strain, and making cultivation medium and
inoculation, recording students’ operation process
LA A DR AE 5 SR U, SR P G R 10
O, W AE AR R RN S RE TS

Let students make courseware PPT and record small
videos, with flipped class teaching method to enhance
students’ comprehensive cognition and ability of

mushroom production

WA BRI, SR BRI R s, T RAMETEAR
FLPEARFA . BOAT . 20 S5 B AR R 1k
Multimedia teaching, by watching the video, to master
the cultivation method of Cordyceps militaris, to
understand the ectomycorrhizal fungi such as Boletus,
truffles, Russula

ZUPRR LRSI e R T e R
MR R OGS, T iai s . A T A
[ B

Multimedia and practice teaching method, let students
understand the factory production is the development
trend of edible mushroom planting, to know the
Flammulina velutipes, Agaricus bisporus factory
production process
ZIARSEEREC, ik e S S E A R AR
LA PR, JEXT GO0 . 4 R T
E

Multimedia and practical teaching method, let students
to participate in the cultivation and management
process of edible mushroom, and conduct statistical
assessment and evaluation of production, quality and

yield

L AR RN . AN KRG SR

First, and second culture strains; Production
process of wood rot mushroom

Production and culture strains in laboratory

AR 4 . AER s AL YR
EANIPA (U N SN ]

Bl g 52 >) BEdh SRR B . R B
A B

Students culture Flammulina vel utipes,
Lentinula edodes, Coprinus comatus,
Agaricus bisporus, Morchella in groups
Practice the management of wood-rot or
grass-rot mushroom in enterprises or practice
bases

ZMAC AR . £La% . 2R RS R
SGTAE, ZHENRIH , FERYIMES
BEIT K, WA TR A SEE 5 NI R
Students participated in the cultivation of
Cordyceps militaris, the strains separation of
Russula, and Boletus of the teacher’s
scientific research project

Strain domestication and resource
development, identification and application
of wild mushroom
FEAHE T TS WE, KRT)
A7 B RE AL A B

To visit the edible mushroom factory to learn
and experience the intelligent management of

mushroom industrial production

IR SE AL, AR £ 2 T DR e 25 b
I 75 BTk

To complete the work in groups to find the
preservation of edible mushroom and various

processing methods
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22 BMARHBAZAE

IR BURBOE M E AL RS, REM R
2FHE IR S IS A S TR, FEfE ke X
AP IR RE A2 T 1 R & HE AR,
AT AT AR 5 2 A X S B SRR M S
S G, RS AR B, HI,
TEURAR B BRI A AR P, 5 2o 2 R L SR
K F5 S0l AR B (% 2), 5142 e T
EHR A A (UL R 0L, A AR A
B LR, B ST HE 1 AT
Ae I BARMIE IR HER .

3 S M et R AR R

HT OBE H&, ZerkHIIRETHA] . Rep
TR G SEER R, DR m A E
SIS 5IE, 3 B EEESET, #
2R FLR St i an il 1 TR o

DRATI B B #OMEERTE2= > 8 5k
A5 > A TSR, k2= A W B 30 A
(10-15 min) . 58 /NI GERE A WA, 10 min
KA SE )BT R, WL IS A K it B4 e
RS AN, WABIFEEEZ (R 3). PRAT
555 AT B TR 22 by 22 A IR R I 4
Qs 055 AR IR P25 AE OG5 A SRR Y 451
¥, bR TR AR RIS AT R
ANBBE2AIUER, Wk iz R 22 K 5K
HH, W iR, R A TR S
SRF AR

W E BB AR BT NE, HOm
HYRBHENERIER, O St
2 HE, 2R 20, THNEH
SRR TR, BT R S T SR S AT
YHPFAR . EOR(HBTERAY 30 min A£4), WE
L) RIS | S THE AT BN (S AR
PRAY 20 min Z247), 7657 20 3 & i 4 2 A= [l
[ R AR S 5 TN Sid 5%k, fEAat
RN (R 3). SiiFAES 5 ),
PR AR TR R fR U RE T, RS

P HITR AR, i O 22 A 48 Ll MR AR
e,

PRE B B o T IR s EE UR
SN A e S S T LSy, AL S AR B
SENE, FENFOREEARRE .. W
BEESR . WSS B AHOWES . WA ZE SR
FF o ML S B N 20 2 2 AT 43 A B8 g6 (]
SNSRI, b T IERAEA I A F R, NS
WAL, 7 Rt LIS 545 RS T,
B AR, SE . SRR B RS L, AR A
A B8 52 1R S AR R AR 8 U 00 i 4T 1
R AC B

L OBE M#LE, SR« =B ik A e i
A, B ORE AR AR PR R A S B BE (] 2).
WA FPRIAE XA T 205, BOMPRETTEL b & A
BT, 51 SR T I BGE A 2 0 Bihl
TERFN I T2 BREEEN, Bmgs
AR BEMVIE, TR, RS B ER R
1o A SRR R ORI E T 2w . SE by
B, #OWArCEARAT S, fe AR Rt iRy
%, W/ TN GUAS 2 (W] 2 o £ LA 57
B, WMAEIFREE AR, S A SC %= g T
AN B NG SR, 0 A R L R VR U
Wi EAR B AR, IR T =TT
AP, 5 Ja XoF 35 35 2 00 T8 Al it 47 904k
T, TR FE SR B 1 B A 4 2k AR IR 2 4 A
Yk k. BHETCRAEZ RO R, BLAE 8 1k
9% 14E 41 4% (Flammulina filiformis) . 9 BRX9 B 4%
(Copyinds comatus) . 24 #k “F Ji: & (Morchella
Sp.)o TEZL2F S R vh g il 2 A i ik B A= T 94k
OB A o IR, R B 2 T & A TR
Tk, B kR S AR

T T S B SR A R BT RE D -
TESCERHE ST, A — AL R/ N DL BF A T 1Y
Yo 5N HIRE R F TR 5, EET
48 T 0 B AR R B B R AT A R4 1
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A A ik R R AT ARG BN VR, X BRAR

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



RBeE 55 | 2T OBE B M =it A0 Bl E R A R A ™ T2 ET Bt 5. 3319

*2 REBBHBESNES S

Table 2 Ideological politic education and value guidance

PR FERH A BB F bR A {ELS | 450

Chapter Key knowledge Ideological politic education Objective and value guidance

B1E 4 BAMERERME. 1L SIATPEEIREEE PRSI, B R B AR R R, R
Chapter 1: GHIME ., KRR, H SEah . R R i B PR, AR R R R IR I
Introduction  Z VR e FAR S PR S B R g << ] IR L BT A S

R
EXYES I
Chapter 2:
Biological
knowledge of
edible
mushroom

The nutritional and
medicinal value of edible
mushroom, the brief
history, economic
benefits and cultivation
status

REVEBE 22, HIR
AR ARKEERESE
Biological knowledge of
mushroom; classification
of edible mushroom; the
nutritional physiology,
growth and development
environmental conditions
of edible mushroom

2. ARG R RBR S EEES RG] A
ARIEHET, 2 B LRI AT AR
B2 R BT B 1)

1. Chinese contribution to the domestication
and cultivation of edible mushroom was told.
Lentinula edodes, Auricularia auricula,
Flammulina velutipes and Volvariella volvacea
were all first domesticated and cultivated in
China, among which Volvariella volvacea was
also known as ‘Chinese mushroom’

2. The stories of scientists in the promotion of
edible mushroom cultivation were added.
Academician LI Yu and his scientific research
team led the people to culture edible
mushroom targeting poverty alleviation[®]

3. FESTRFNR AT B 4 1 B A b
iR it DA R AT XA 41 3 L I 1Y o
B, AR AR HEA T T A AR

4. R AR, o EERR
RIBUEY), REREMEARBURMLT4ER, HAE
B IR Ve ik ey Y E

5. HIME, IRZA TP, MRAZ | kK
kat . AMEFEIEYE . MR IRST R
F L 25 A EAE S vh 25 v 1 2 )i
LR e

3. The introduction of poisonous mushrooms
and poisoning rescue measures. The common
poisonous mushrooms in China are
presentation in the form of pictures, advocating
students to carry out publicity work of
macrofungi

4. As an important microorganism, mushroom
can degrade lignin and cellulose, which has
important ecological and social benefits

5. The medicinal value of edible mushroom,
there are many valuable Chinese herbal
medicines in mushroom, such as Ganoderma
lucidum, Hericium erinaceus, Cordyceps
sinensis, and so on. The medicinal value of
mushroom and as an important raw material in
Chinese herbal medicines are introduced

ot e, FiREmit e
. WOk AR S AL
R A 52k

To stimulate students’ interest
in learning, improving students’
understanding of edible
mushroom and love this course.
It shows the importance and
social value of edible
mushroom industry, cultivating
students’ sense of social
responsibility and courage. To
stimulate students’ cultural
self-confidence and national
pride

KRB FHLE AR SR RS &
BRI, DURARED 1R
BB A, MAESHEE
EETTHA

I E LM N, MR
FHIF R GBI, KinTh
GHE S E. S EE L
MBI, AR E A
TAE

Macrofungi play an important
role in the ecological cycle. The
cultivation of edible mushroom
with agricultural and forestry
by-products as media, it has
important ecologic benefits.
The important medicinal value
of medicinal macrofungi
stimulates students to develop
the efficacy of medicinal fungi,
broadening the theory and value
of traditional Chinese medicine.
Encouraging students to
promote the knowledge and
bear the responsibility of
macrofungi
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BRE FEHH A NI BRI IR
Chapter Key knowledge Ideological politic education Objective and value guidance
3 BERPRIVED o . BIER 60 N HATE R TAEEOL, RIEZEAME & R F AR ORREE T b L
Bl i 4R AL WD AR, R REI RS, B LR R mi s, 5T
Chapter 3: %L BN WA B RO S IEEAE
Mushroom RHE I FHEY S 6. The current situation of edible mushroom It is hoped that students will
strains pNGOITYE| breeding in China was introduced, Chinese make achievements in the
production The production methods  yield ranks the first in the world, breeding is  breeding of edible mushroom in

of mushroom breeding a key work in edible mushroom cultivation the future and take the

strains and cultivated responsibility bravely

strains, the preservation

methods of strains, the

breeding methods, the

hybrid breeding of strains,

and the application of

molecular biology

techniques
Bam: WL OWIORE L BRME 7. RRE IR, AR R i R R R A R,
ETE LI fE A 41 VEH ERTTHR, S 412 IR ME QR A AR B A B IR o AR )7l K i oy A 1
Chapter 4: Introduction of cultivation 745 A 12 A7) 53R, fEeARky

Common technology, nutritional 8. & E A G, N B GIEHIET 2 R IEE L 5Tk
mushroom value and medicinal value A TFPAE XU FL 25 RS 80, LA R % Through the stories of

production of common edible T E 2 A I L A g L8] innovation and poverty

technology mushroom 7. PENG Zhaowang, the father of ‘bagged alleviation, culturing the
mushroom’, made great contributions to the students’ enthusiasm and
cultivation of wood rot mushroom. It was responsibility for the
introduced PENG Zhaowang’s story of development of edible
innovating mushroom cultivation and leading mushroom industry, it is hoped
people to get rich!”] that students will do
8. LIN Zhanxi touched China 2023, Professor contributions to the cultivation
LIN Zhanxi led people to plant Agaricus of edible mushroom in the
bisporus to make a fortune, introducing future

Professor LIN Zhanxi’s promotion mushroom
and Pennisetum giganteum in Africal®!

57 . R RHCE DLER O E, WA 9. BRI TSI R (BUEIERD, FUl Bk TIM, TR

FEW LT F B MM ERIFRANE, IR A REG . A 200 iR mmE

FIH PREES DT, FRRBE M D To stimulate students to explore
Chapter 7: Sikdkdth, HER A A% 9. The utilization and development of edible  and develop more ways and
Control of Pests and diseases mushroom residue is introduced as microbial  values for the use of edible
diseases prevention for edible fertilizer, and the development of other mushroom

and pests, mushroom, pest control application value of edible mushroom, such as

processing measures; refining cellulase, biocontrol agent, etc.[’]

and Edible mushroom

development  preservation, processing,

of edible development of new food

mushroom and cosmetics, the use of
mushroom residue, etc.
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Figure 1
three-stage progression based on OBE philosophy.
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The teaching mode design of ‘Edible and Medicinal Mushroom Production Technology’
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Table 3 Course test system of Edible and Medicinal Mushroom Production Technology

WA PR IE (i 53 100 53) PEH A PN AR IE

Test type Test items (Full score 100) Evaluation basis Evaluation criterion
BRI K I (15 1) AT 2T I L 22 2 B AT E 58 L . 2 5B
H(50%) Video learning (15) 2 Fitie Completeness of video study,

Process test and
proportion (50%)

LA ok
H(50%)
Termination test
and proportion
(50%)

RS 510 7)
Class participation (10)

2 B2 T T AEL(30 1)
All homeworks (30)

Z: 55 KA R(20 41)
Practice and performance
(20)

AT (10 43)
Chapter test (10)

P (15 50)

Investigation report (15)

WA 1K(100 73)
Final test (100)

online learning times and
frequency, online discussion
), REHEZ) ., FHITS .
[ 25 i) 1 5

Attendance, teaching
interaction, discussion, answer
questions, etc.

Pl 58 BT 0

Homework completeness

P25 52 B 0

Activeness in practice

B~ BT I 3R

The test questions of each
chapter

15 1 B

Report writing

S

Final test paper

participation frequency

HERE, BURZ 51HE . B R A
TR E 2

Attendance times, actively participate in
the discussion, the accuracy of answering
questions, etc.

PRV AR SE I, o B BRI o i
Whether the homework is completed on
time, the number of completions and the
quality

SRR S G, SRRBOR
Whether to actively participate in
practice, practice effect
3R (] 24 Y TE A %

The test questions answered correctly or
not

EREENE ., WE ., ALRBRE
Report writing content, depth,
seriousness

P2 58 D Af

Test accuracy rate

ZilNEZ QI IOE =R Sl N e SRR e G R R Rl R
F 14 3, SRR A iR a3 SR e
O Wi, ER%K 5, KFHICLIEIL S o
HUoA A LR B B 5 T, EHRFE0L
TiH 8 I, FHEEH 14 91, SAb-S1FESH 5 5,
PSR —AE 3 R KA ARIE3C 20 %, Hik
BMEMKELH 3 I, BT 5T ATET A
900 PRI P 32 A << £ 24 T R e 5 T A v
20 ARG, WA K ST I TR 0 F5 <55 AU E
PRI, W AR B A T — 55 23 AR 5%
55 S H AT EARGE , BA M ST H
“IEESETEA N “OLT5 B B F 0™ <X
RERL 2™

52 RIEBFRER S

URAE AR s O R IR b AR ™
H S 1) B T S AP AL A B R,
HAETEBARZ Ll kg, RO 22 42 JHRUR
FTeRE ARG OLUY . URAR F bR I8 I DUAR I 27 A
NEORE I & TG T, REA %
W AAREFRITRHE , L 0.7 BRI bR,
AR BER ] T0%MURER H AR5 R A REAL
HEHE o X —BUE R R AL L VA UEFIBE /1 = #)
A PO ILEE, Rl APl o S
HRAEN S EEAR B TR H RIS BB TR, 3K A
JER e e e E BB E(EL(ET 3), BRI AL
JE (DR 5 B B ST 5345 21 ) R [A] 4% 1 i B
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Figure 2 Teaching implementation of Edible and Medicinal Mushroom Production Technology course
based on OBE philosophy and three-stage progression mode.
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Figure 3 The achievement degree of curriculum objectives. A: Direct achievement degree; B: Indirect
achievement degree.
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