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popularized in colleges and universities, into the teaching practice of Enzyme Engineering from the
three links of class preparation, class teaching, and class evaluation. We designed the student-oriented
teaching scheme of Enzyme Engineering through improving the teaching objectives, optimizing the
teaching content, and developing the blended teaching model characterized by “three-link integration &
four orientations (interest-, problem-, process-, and result-oriented teaching) & full interaction” as well
as the outcomes-based and diversified practical teaching model. Meanwhile, the all-around &
all-objective evaluation model was adopted. In particular, we investigated the evaluation of emotional
objective for the first time to improve the ideological and political education and better realize the
student-oriented comprehensive education. Finally, we evaluated the teaching performance and
performed teaching reflection by investigating students’ attitude and counting the students participating
in competition to further improve the teaching performance. This study provides a reference for Enzyme
Engineering related courses to implement people-oriented teaching concept and build student-oriented
classroom and practical teaching model.

Keywords: student-oriented education; three-link integration; four orientations; full interaction;
outcomes-based education; all-objective evaluation
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Figure 1 The statistics on employment information
of graduates between 2017 and 2019.
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Figure 2 Investigation and statistics on learning requirements of students about Enzyme Engineering.
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The design of teaching content of Enzyme Engineering

Teaching units ~ Teaching points Teaching methods Teaching
hours
Basic theory of  Determination of enzyme activity" Seminar and experiments 2
enzymology Current situf*tion of enzyme Data analysis, visiting and learning 2
engineering
Production of Enzyme produced by microbial Learning online, flipped classroom 2
enzyme fermentation and cell culture”
Production and purification of enzyme * Classroom teaching and experiments 6
Modification of Molecular modification of enzyme* Learning online and 2
enzyme case-based teaching 2
Immobilization of enzyme Discussion and experiments 2
Directed evolution of enzyme Literature investigation 1
Non-aqueous enzymology Classroom teaching and case-based teaching 1
Application of  Enzyme reactor Blackboard writing and drawing, visiting and learning 2
enzyme Examples of application of enzyme®* Classroom teaching and flipped classroom 4

T o* BUFHDCH AU ZMNE; o M Ng: 7 SHMRREL NS 4 FERNEBOGBRHEFE N
Note: *: Contents related to graduates entrance examination; **: Contents related to employment; *: Contents similar to other
course; A: Contents students interested in.
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Figure 3 The blended teaching model of Enzyme Engineering.
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Figure 4 Enzyme Engineering course on network-educational platform.
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Figure 5 Discussion on Enzyme Engineering on network-educational platform.
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Table 2 The reform of examination and assessment in Enzyme Engineering course
ERIH  BEAE S ENGE ) IREHRE
Types Assessment content Assessment methods Assessment
percentage (%)
FRERR  WRHEIK MEH, HEAAIE L 80%, SCRBt. B A H & 20% 40
Knowledge Final examination Closed-book examination with basic knowledge accounting for 80 percent,
objectives examination design and practical questions accounting for 20%
EULE SN TFEHL, FERFIIY 10
Midterm examination ~ Open-book examination mainly about basic knowledge
e ST Z &R 0% BEERBERESRIINGy, SRS Ry 5
Learning performance  Students get points through participating in sign-in, quick-answer, voting
and in-class practice activities as well as accomplishment of task points
BTN SRS ARV IRCE-25 2y 5
Average score of chapter test and homework
AT HbR  BRECIR ANERAR B SCHRTENAE PPT AT PR IR, LR iC RSB OLIFAr, 10
Competence Classroom report FOMVE S 2H R BIE A 50%
objectives Students work in groups to consult literature, make courseware and make
classroom reports, reports and replying performance were evaluated by
teacher and students, each accounting for 50%
SEE SLIGHRAE . T RIS AN EAEREDL 50 435 SRR 50 4y, HAL 15
Experiments ENPE RGN, FARKEEGR2
Experimental performance, optimization of experimental scheme and
cooperation in the group account for 50 points, and experimental report
account for 50 points, with written forms and academic expression
carefully checked
HREE AL FARWICRE 1R 504y, LIHREARTES S 1 W 5058, B 5
Achievement 100 43
transformation Students publish one paper get 50 points and participate in experimental
skills competition once get 50 points, limit to 100 points
WREHEE SIS ik 2 Se s 2l 1 3 50 43, EBR 100 43 5
Emotion Practical performance  Students participate in social practice once get 50 points, limit to 100 points
and moral  JEUECH B EBOR A 1 RN 5 4, BRI 1 RS 4, R4 5
objectives  Ideological and 14y, RBR 10043
political education Students read one article about ideological and political get 5 points, write
one post in response to topic discuss get 5 points, with one “like” getting
another 1 points, limit to 100 points
ARSI, A T BRI B AT B, A B AN, RO
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Figure 6 Improvements of students-oriented teaching
practice of Enzyme Engineering. a: The students’
active role position was improved; b: It can provide
service for employment and graduates entrance
examination; c¢: The interaction was improved; d:
The assessment methods are comprehensive and
objective.
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Figure 7 Improvements of students-oriented teaching
practice of Enzyme Engineering on numbers of
students attending scientific research and experimental
competition.
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MBEEE, F a2 IR EE, g
R AR 0 L Bh vk R PR AR, Rk AR £
ek R, (3) HEIREIT AR E, R
e A AVE 3 LR/ o -9 U )N G 1 1K S A
FEHE S P St T 0, 4 HARRY IR
)73, B UG B BRI AL T TR,
ZRCEFE RN, (B AR e, iR
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Table 3  Students attending scientific research related to Enzyme Engineering
T H A 5 G i H 2% PRAFHER IR 1]
Number and source of project Project title Award name Date
AR FRFE S ZR2017BC044 B B o I AN ASE AL B S L0 FRIGE DHFE 1R SR H RER TR 554 2017
Natural Science Foundation of Study on mechanism of thermal instability and  Second prize of experimental
Shandong Province ZR2017BC044 molecular modification of laccase from Trametes skills competition of

hirsute Shandong province
TF T BRAERE JYFC2018KJ021 PABRIIE B R SEIN A ORE . A RN kRIS 1R 2018
Jining Medical University e Published paper!”!
JYFC2018KJ021 Molecular cloning and functional study of

ubiquitin gene in the Urechis unicinctus
T BE2EBE JY2017K1037 BET i WS A AL B S BT R R R MAE 2y IR SEIR R REORFE —AE% 2019
Jining Medical University PR 8 32k B 43 T BIL I 5 Second prize of experimental
JY2017KJ037 Study on selection and function of skills competition of

anti-hyperuricemic medicine targeting Shandong province

xanthine oxidase
ZH T 201810443001 AR WA R B G R 5 IR A8 QBT AL R E =554 2019
Ministry of Education Features study of tea polyphenols and ginger Third prize of innovation and
201810443001 protease entrepreneurship competition

of Shandong province

INARA PEZEILR 2019-0451 75353 Z Wil SREBP-1c B IR WRE MRS 5F 77 BE 4 Be QBT Gl L% = 2019
Shandong Administration of FF5r FHLHTF 5T S
Traditional Chinese Medicine Study on mechanism of bitter buckwheat in Third prize of innovation and
2019-0451 improving nonalcoholic fatty liver disease entrepreneurship competition

through SREBP-1c¢ of Jining medical university
UF T RSB JYFC2019KJ037 TG PR T RE AT K BE AR B 70 B S M E IR LB B RERTE 484 2019
Jining Medical University Flora analysis in treatment plants and separation Second prize of experimental
JYFC2019KJ037 and identification of enzyme producing strains skills competition of

Shandong province

IR A RHET ZR2019BB062 JEF CRISPR/Cas9 RAHMEUGE RIAFFH KR 2 HHO 2021
Department of Science & W3110 & L-% LR % 2 BacD =404 72 4% Published papers!'*'!
Technology of Shandong Province - fKAIF5Y
ZR2019BB062 Study on effective production of

L-alanyl-L-glutamine and rational modification

of Escherichia coli W3110 and L-amino acid

ligase BacD based on CRISPR/Cas9
HE T 201910443009 MK R LR E A& PUR AR kR 1 R 2021

Ministry of Education
201910443009

RN
Study on preparation of antioxidative peptide by
enzymatic hydrolysis of whey soy proteins

Published paper!!?

B BB S0 30— 25 JF R R, 4
R ROTA A% AT IR I 4 T 25
R S5 AR 20 0 B 0
PrA S R ARG % B T R B i

ALl N A
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