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Abstract: We put forward the concept of achievement-driven method in Enzyme Engineering teaching,
aiming to solve the problems of students’ unwillingness to learn and low learning efficiency.
Achievement-driven teaching takes advantage of subjective initiative of teenagers to unlock
achievements and combines curriculum content with achievements to drive learning. By introducing the
achievement system into the Chaoxing learning APP, and considering the content of Enzyme
Engineering course, we designed the achievement composition and the corresponding reward
mechanism that improved students’ self-learning ability.
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Concept map of “achievement-driven method”
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Figure 1

Concept map of “achievement-driven method”.
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Figure 2 The idea of an achievement system.
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Table 1 Achievement setting of Enzyme Engineering course content
7 Chapter st Achievement fif 8 2% Unlock conditions
1 Z5i% ik F) 400 ED R (518 SEIMEE IR T N~
1 Introduction First impression of enzyme (ordinary) Complete the study of the introduction chapter
Tit F49 AR T (R AR ) Sy TEREARE D s R G Bk

The essence of enzymes (special)
U2 1 (BRR)
Love to learn 1 (hidden)

2 WA AR A T A

2 Development of

Tl 4 A 7 (1)

Enzyme production (ordinary)
microbial proteases

Tl A= 10 7= g CREBR)

Microbial enzyme production
(special)

T2 2 (BkR)

Love to learn 2 (hidden)

3 WEE > LA R o B Al Ak (K E)

3 Overview of enzyme Enzyme separation and purification
separation and (ordinary)
purification T oy B s (R

Novel separation methods (special)
IFafE 3 (B
Love to learn 3 (hidden)

Share the origin, history, and related anecdotes of enzyme
FEMAR T W NEF G, dh8iF ) T — RN A (i
A R

After completing the study of the introduction chapter, go on
to the next chapter (unlocking conditions are not displayed)
SE TR W) T R N A

Complete the study of the microbial protease development
chapter

LRk BT E 0 B E )

Overview of currently commonly used enzyme-producing
microorganisms

SEMCUEYE AT R NER RIS, dRE )R
— BN B A (B )

After completing the study of the microbial protease
development chapter, go on to the next chapter (unlocking
conditions are not displayed)

2 T B0 73 B A AR " R Y N AR 2

Complete the study of chapter on enzyme separation and
purification

R A2 B A0 I 23 2 vk

Envision other reasonable enzyme separation methods
ST B AL DA R NI ) S, dkgEe ) R
— RN A (R RS R

After completing the study of chapter on enzyme separation
and purification, go on to the next chapter (unlocking
conditions are not displayed)
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4 Molecular
modification of
enzyme protein

5 [E 2 L
5 Immobilized

enzymes

6 M-l K AR AL
6 Enzyme non-aqueous
catalysis

7 Tl oL A%

7 Enzyme reactor

8 MY

8 Enzyme application

TR EARR ()

EZ8)
S8 T 0 2T 21T A 2 )

Molecular level exploration (ordinary) Complete the study of chapter on enzyme protein molecular

ES CAtibiIEE27S)

Alternative modifiers (special)

I 223 4 (Ba)
Love to learn 4 (hidden)

I#i 5 A (33 )

Immobilization (ordinary)

S 2 [ 7 A B CRFIR)

Unique immobilization technologies
(special)

U 5 (BR)

Love to learn 5 (hidden)

HEAL S (5 3 )

Catalytic reaction (ordinary)

AR KR A A i B (R7 )
Principles of non-aqueous phase
catalysis (special)

L5 6 (BiR)

Love to learn 6 (hidden)

iR SN A (3 )

Learn about the reactor (ordinary)
U RO A (CREBR)

Improved reactor (special)
U T (BR)

Love to learn 7 (hidden)

gy 57 A (G )

How to apply (ordinary)

L EINAIICER79)

Extended application (special)
b2 8 (BRiR)

Love to learn 8 (hidden)

modification

R T 73T~ 45 R PR 208 AT A 1 79

Explore novel modifiers based on the molecular structure of
enzymes

SEINCTEE A B M S NI E, dkEie )R
— N (R S BR)

After completing the study of chapter on enzyme protein
molecular modification, go on to the next chapter (unlocking
conditions are not displayed)

S S 15 )

Complete the study of the immobilized enzymes chapter
RAERG, BT HTE I E A BR

Design unique immobilization technologies using your
creativity

SR E LB T NI T IS, RS E ) TN R
WA (B BR)

After completing the study of the immobilized enzyme chapter,
go on to the next chapter (unlocking conditions are not displayed)
SE T B A A AR AL 21 N A Y27 )

Complete the study of the enzyme non-aqueous catalysis chapter
F BB R AR KA AR &

Self-designed enzyme non-aqueous catalytic system

56 TR KRR E AL B N R B T s, ke ) T —
TN (BRSO

After completing the study of the non-aqueous catalysis
chapter, go on to the next chapter (unlocking conditions are
not displayed)

S B I 71 A )

Complete the study of the enzyme reactor chapter

A Bt U 4%

Self-designed new reactor

SE L LB N A IR AR ) F — TR
WA (B AR BR)

After completing the study of the enzyme reactor chapter, go
on to the next chapter (unlocking conditions are not displayed)
S L 5515 P 7092

Complete the study of the enzyme application chapter
SRR 18 107 ) 1) JEC Al 9514

Try to apply enzymes to other fields
SERCBERIN T FE TN AR, A FREE T N
I (F B A AN 7R

After completing the study of the enzyme application chapter,

=

complete the chapter content inspection independently
(unlocking conditions are not displayed)
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Figure 3 High fructose syrup production process.
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Table 2 Investigation and analysis of teaching method satisfaction (%)

Hoeronik SEPLIES PN A K Bl 3 i

Teaching method General teaching method Achievement driven teaching method
NG Az ZNUND NG o ZNUNG
Approval Neutral Disagree Approval Neutral Disagree

2 ] B[R] 4 K 19.3 64.6 16.1 51.6 48.4 0.0

Improvement of study-time

F 2 RE 4R T 12.9 64.6 225 58.1 38.7 3.2

Improvement of self-learning ability

VR I R 4 9.7 80.6 9.7 58.1 41.9 0.0

Improvement of class activity

o ) BRI 16.1 67.8 16.1 41.9 45.1 12.9

Improvement of learning result
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