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* Innovation oriented national policy of China

* Differentiated educational needs of individual faculties in THU

e System framework and contents of innovation education courses
* Modular combinations adapted to different teaching purposes

* Examples of students’ innovation training

* The way forward for innovation education in China
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Innovation Oriented National Policy of China
Differentiated Educational Needs of Individual Faculties in THU

IMA-Innocloud copyright © all rights reserved



2021 F L EROIFTISEHES dn 2Rz
Global Innovation Index 2021

«  202159R20H , HFFRRER (WIPO ) & (2021
FekOFREIRS) | EEBK126ME5HRF |, hFEARS
12, {32RI20 P ME—— M ERFWNZFHR. _ T

« On Sep 20, 2021, WIPO released the Global Gl 2021 rankings overallend by piler
Innovation Index 2021. China broke into the top  counykconom
20, ranking the 12th among 126 economies

around the world. China is the only middle- s
income economy among the top 20 on the Lnted S of mencs
ranking list. BepblcofKoea
- BIFTIMRIEEN. CUFTIRAIEEL. CUFTF-HIEEL. CUFTAUEEER  Finand
tb E—FFBK Spepare
— Improvements over the previous year can be seen Germany
in terms of innovation environment, innovation %ﬁe
input & output and innovation efficiency; ——
- ELX. SRIERE. HRAREALEKER GRS e
— Top 1in the world in areas such as R&D &:ﬁf
expenditures and the number of researchers, Austra
patents, and publications; “Norway

- (BEXHEES | [REIEAEIFNER R,

— Mostly improvement-based or incremental
innovations, relatively few invention-based
innovations.
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Bz Why Tsinghua University

N LEESFE - Why Tsinghua University?

- HERIFRAZ The best university in China ” R Nw
- ERE™%E The most demanding university in China B
- Z424#k5) Students most particular about teachers and ~ © e @
courses ; byt
- plERel s SR Offering best innovation and T
entrepreneurship education © B :
- vothErF Best demonstration effect : S 5

6 . Ts_irighua University %9 @
9 Beiling. China (Mainland)
7 ty of Oxford
n 0 Oxford, United Kingdom 267 8
3 T‘jc University of Melbourne 045 &
s Parioville, Austrsliz
9 @ ?.:rnel\ University 944
ithaca, United States
10 73 The University of Hong Kong 042 &

¥ Hong Konz SAR

2022$Q81ﬁﬁij§‘”‘%“ik$§}tik%%ﬁ HIHHTE &, IR A8
5% . THU ranks No.6 in the top university list of 2022.

https://www.topuniversities.com/university-rankings/employability-rankings/2022
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How about Existing Innovation Related Courses
R SEIETERRIEIES A=A | AACREIES | TUATSAFF AT SN g,

Tsinghua's courses related to innovation are divided into three categories: business and
innovation management, professional development methods and design thinking.

4~/2 Deficiencies
#ig% |, /> Too many theories, too little applications
TEZ , 72/ Too many tools, too few processes
rlizz , £/ Too much popular science, too little specialized expertise
=iz , £/ Too many teachers, too few experts

721 Recommendations
gl TE+ell45aE Innovation tools + entrepreneurial skills
wAsE+ElER Technical method + business planning
mAzg+mimFA Technological competitiveness + market development
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BIFMREAR. ERESRS
System Framework and Contents of
Innovation Education Courses

IMA-Innocloud copyright © all rights reserved



ERAREBIRERFIFIE dn 3Bzl
General Studies Literacy Program for Graduate Students

SR B A0 S A G B N A B ATTVEII N A, BN — MR AN RZ TR IR .
An introduction to basic innovation concepts and world-wide innovation theories and methods,
embedded as a module in literacy courses.

‘ y
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ima-innocloud

izaikisiEi20ptional Courses for Postgraduate Students

FEVRIRE "selR BRI GumaIelF el L
« Innovation and Entrepreneurship in Energy Internet, Electrical Engineering Department
BEFRFE "RReIFHRARSe LR
« System Innovation Technology and Entrepreneurial Practice, Electronics Department
BEHRRE "elfrOIESCIHBE" | 25N
« Creative Psychology and Creative Thinking, Open to the Whole Faculties
HEFEAEBEFRRZX IR F —REFHFBEMIFTTE | ESWHF T 2 Bisek R eV AR e Rk,
« These courses are designed to acquaint students with innovative thinking and innovation

methods before they select interdisciplinary R&D works. Meanwhile, by taking the courses,
students will have a deeper understanding and preliminary experience of entrepreneurship
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Teaching Style of Innovation Technology Section

1HF2E3E - The innovation section includes:
Hiti# Theory explanation
25547 Case study
550316 Problem discussion
5¢875=) Group work
1Ell%= 75 Presentation

1. Analysisofa 2.Solving a Problem 3. Analysis of
Problem Situation a Fixed Situation
PPPPPP m Solution Requirement Preliminary
mode models  toresource = solutions
\ Conflict _ Hypotheses
e P : D
situation Q R |{-'—’ ( \ e \® ‘ situation
nfli 3
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Building a framework for business excellence

ima-innocloud
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. What? A
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Who? il W% Where?
How?

fL5E )

Core Competence

TR T

Plan and Action
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© REDTARE AR

Systems analysis and its development forecast

- 2 RRRFRINEED T — Session 2: Technical Systems and Functional Analysis

- 3 RARRINEEE R HE — Session 3: Functional models and tailoring of technical systems

- B4 SHBRAAER — Session 4: Finding solutions

—  ZE5iH | BARRFHER S N N — Session 5: Evolutionary routes and applications of technical systems
© AEREIREIR RS +  From problem situations to hypothesis formulation

— 5B6it : [ARRBEREDT — Session 6: Problem situation analysis

- 7 PRFEERRRIR — Session 7: Causes of conflict and hypotheses

- SR8 IRERIRHITIA — Session 8: Methods of hypothesis formulation

o IRBIFFHRF ()RR
—  SE9iH : BB AIPSELL
—- F10#H : NMRIREaEEE
- FB1LH  FARAFERERAFE
—- B2 YIEFEELBERIE

Identifying and solving conflicting problems
— Session 9: Ideal solutions and the AIPS algorithm
— Session 10: From hypothesis to problem model
— Session 11: Technical Contradictions and the Invention Principle
. SR SIS — Session 12: Physical Contradictions and the Separation Principle
C E134t - BNVSEEE SWIH Entrepreneurial Practice and Core Competencies

L S14i - mERt SN ES — Sess!on 13: Entr.epreneurlal Practice_5W1H .
— Session 14: Business Models and Core Competencies
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Creative Psychology and Innovative Thinking Section
- IRRREIE=MEDR - m;ﬁ%f’“

e e A | g
- BRENMEBCATR. REOIFELLEN. MALUSEAREEE e ais
° The course consists Of th Fee mOdu|eS Scientific research,t'é‘ pgical innovation,

— Theoretical knowledge of creativity organizational n

— Develgplng the ability to t.hlnk creatively Reorie: SRR o s for
— Theories of personal creative development lving innovation problems

———————————— o e e = -
.y

/v REEN, B4k, 1212 Leveld
( i Perc_ihption, thinking} memaqry

Mood, emotion, Wi &-®

&t MRER

il Motivatio:r\\, values

Level3

Level2

l—3
=

; . Levell
Temperament, \cl\efcter
: >

PN EIEERS
iHTRIZ K ilsak bukhmanif A~ A Gl % & e Surrounding Environment
A talk on personal creative development with TRIZ master Isak Bukhman

Psychodynamic model of innovation
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plFpOIR S B4 FiEEse . Course Modules i ZRE2

- e : RIFTEE N SRS R « Introduction: The Innovation Capability and
- FELf: ISR Creativity Model
—  E2UH : AFHAREAST — Session 1: Innovation and the ability to innovate
. BIEFNTIERER ST — Session 2: Becoming a pioneering talent
_ 3 RIERR AT « Thinking and methods in the innovation process
_ SAH - EamRs 5 T5k — Session 3: The Science and Technology Innovation Process

— Session 4: Thinking and methods for defining problems
— Session 5: Thinking and methods for generating ideas
— Session 6: Dialectical Thinking and Imagination

— FE5i  FAEIENRYES S
— ZB6if  gRERgSES

— SR  RREIFEGEEL — Session 7: Exploring innovative thinking patterns
«  BFTEREFRIOIEERE - Mental processes in the innovation process
— B9 : IFTERERBREEE — Session 9: Emotion and will in the creative process
— ZF10iH : S EM — Session 10: Motivation and values
— E511/123 : SIS A A I ARRIS R — Session 11/12: Personality Traits of Creative People
. BRI ARRR « The path to becoming a creative person
_ $13/14i - BRI ALGIER — Session 13/14: The path to becoming a creative person
. I [ o
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Course Effects

BIFEINLREERITHMTANRE | BERIEERANR |, BianEN BEWAHRAYANA,
 Different from other professional courses, the innovation and entrepreneurship

courses we offer teaches “transversal knowledge” , i.e. the knowledge of how to
apply professional knowledge from all domains.

EIIEERYES) By taking these courses:
BETEFFFENE , 7 BER , ASENEZReNSE T T LA,

« Students will have a broad vision and an open mind, thus getting mentally and
methodologically prepared for future innovation.

FERBERzANRNGESHD , XIEEWABNVAIESLER |, FFEif AN SC AR E R IR
« Students will master the methods and techniques of applying the knowledge they
have learned, which is essential to entrepreneurship.
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Tsin g hua %- l d b Enabling students to imagine innovate and implement

SIS AR E RS

IMA-Innocloud copyright © all rights reserved



SZEANHEAS =5 Wi
| Bz ARIEHE iy uEne
Innovation Life-cycle Management (ILM )
— FRRIER
K‘Aﬁiﬁl’(ﬁf{% iaht R&D system -
Market insig FRE M ERR R 4% KEEFHR
RN o Open and collaborative R&D Key customer development
Demand exploitation network iG-Sk
JRaTeY AN £z 2410 St i i
SRR AT Marketing planning
Prg\digt concept Professional multidisciplinary PR Rk
)| technical suppo Product development strategy
Concept verification NHEITIE
""" \ Public labgtratory

AT

Technology forecast

USE SN[

Project docking

BIFERIES

Guidance from innovation experts

IMA-Innocloud copyright @ all rights reserved

A

Prototype development
STl

Product improvement
BHEIRFA

Early customer development

RAR/ARAEE
Technology / Intellectual Property
Operations

ARSI ENS

Technology market value assessment




. s . e A NSVY iyl
BT SEREEEE (ILM ) JI4E ¢y 3nz g

Innovation Life-cycle Management Training Camp

i[548 5775 Trainees and ways of training:
- mEeRE4A All students;
- H=%E7 Independent topic selection;
scithEEe | 2iEEk Field trips to explore demands;
ErhiipiaEiE Collective discussions to determine tasks;
SAEIREEIENZIZ No formal classroom teaching;
Z|H5|5 , FERTHAR. 5155545 Teacher guidance - explaining, guiding and
summarizing.
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Lotus Pond. Raining Classroom
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BlErEEIZI=24 TRIZTrainer i
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AEIFFATRIZIES RIFWRERFRE
How to use TRIZ to improve the quality of

teaching in innovation courses ?
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n)#iEs = Background of the Problem dn-ZRE

- FTEIREMNEREATHENEIMEZ, 28R ES  PRANIREDREZ. FERSHIR
FrsRIFFEAZR. (ERERIESRAY , AT BRI TR ?

« Challenge : The diagram below shows the innovative algorithm we taught at
Tsinghua University. There are many algorithm steps and many tools involved. It takes

a lot of class time to explain and train. But course time is limited, so how can we
ensure effective teaching?

1. Analysis ofa 2. Solving a Problem 3. Analysis of
Problem Situation a Fixed Situation
Problem Solution Requirement Preliminary
models models to resource solutions
\ C;:fll:: e Hypotheses /
& 2 e 3 o~
Probl w\ — { ' C_) \Priblem /a & \)@ e
situation — w —_— o o, A ‘/,{?) - situation
=X /N 0—0—0—® .
B, y {1 —&
~

IMA-Innocloud copyright © all rights reserved



B rane A R =2ERYHEE ¢y E e
Existing measures and the conflicts arising
Hal , inERNEERESRE R INEFEXICIFELSF I TERVIEME, FIEAIFERTRIZTrainerge B3t 1ZxE1Z

IRYBIFLRE.
- (EXMEERTHDER , PEREZL. BIARNT
~- BAFEL: %E%UH%L%FETIEWMZ@U ZINER EHTERERS | XHEBTERENE |, BB UFEST XIS

- ffzfrszZ N THRRFERIEERCFHLE  FERMHNMBURFNGIER | EHEERAE | BXFEEFERINREH
FHE,
© X HFERE <> RERE
« Technical conflict pairs: quality of teaching <-> classroom time

BE > IEEE > 225
W)k 511234567811

EHE

e AR e
e ~E il % mmn -

A04 0] e AQ6 B0MEIRA | F S5
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Final ideal result with physical contradictions

REIPEER] . TERRENERN , FMRNERARRHFREFRE,
« Final ideal result 1: Ensuring quality teaching and learning within limited classroom
time and using available system resources.

YIIEFE
- FELARENEHSFERNIGER | LMERFAHEFRE | BRIEELE
- FEELARENEHSFERNIIGER | LIRREERE B EHFRE.
« Physical conflicts :

« The need to take class time to tutor students in order to enhance the quality of
teaching and learning, but to compromise the progress.

« Cannot take class time to tutor students in order to ensure course progression,but
would reduce the quality.
RAEIBBER2 | FEIHX-TTER | BaERAERSINATUZERENME RS | AN A SARERE ,
HESEFH .

« Final ideal result 2: The need to find the X-element, which ensures that the teacher

provides personalized tutoring for each student without taking time away from the
class and delaying progress.
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Shras : n Xanel
#iFE51T Resource Analysis aERE

HEZEE - 2N, 4 | BEHES , TRIZTrainen)||4:3%44%

1F#E - BEL

FHEIEE - R ERTE) , FRERTE]

SR : W=E , FENEINREENNTE
« Physical resources: teachers, students, course materials, TRIZTrainer software
« Field resources: Internet
« Time resources: time in class, time after class

« Spatial resources: classroom, space for students and teacher after class activities
- ISR E :
B - FRZES BEANELAYE. IEFENEIMEEEINTENHEH TEIIERS,
BF , MIAE—"ZEA , WIREHR ? eI AIERER TEFRAXNER, EXIENTHRS  FEEE,

Initial solution: Use spatial separation to resolve temporal contradictions. That is, targeted tutoring in the
space where students and teachers are active after school.

But how do they communicate when they are not in the same space? This could be solved by using
existing communication tools. But this adds a new system that is not ideal.

RIBRREDITER |, IR BAITRIZTrainerf 4L NS ERI3S M.

Based on the results of the resource analysis, teacher-student communication can be implemented using
the existing TRIZTrainer software.
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a3 i
%477 752% Final Solution it

- ETRIZTrainersriBIIFDSZFEMIEE. BIRE !
1. BinE—LERaTNII8E |
2. BB IhSEZ=4R93ERIATHIRS RIDEE.
« Add instructor-student communication features to TRIZTrainer. Specifically:
1. Adding an evaluation function for each step of the answer.
2. Adding a non-realtime teacher-student communication function.

s—3 RS SRIFISRAEE
AOT BEEESISR O WIS

mi EREIEN S
HEEE: XTFRaIEEESFRURNT . FERE RANSE T, B a0+ ﬁf NERNERENF R —E—ERET FEESHEKER, BRIR
EHEF 5. IESSHEERRNESTRAASRLERN—SUE, XSS MSERER o BZE, ESFEXNEHNE, SEFASR, BHBENERANE,
FIRRES, FSRPRmES. p—

TRIISAEEHFENHSE L2FTEERHAXNITR. B2, IHTEENAFRE, B
FELEER. @EALEEN, BEHFEEMNTRERE, ZNEET FETIARE.

BEOERT
BRAEFTBENARENRE, RAnBELRANNBESNSNANRE. E2E

U —— &, BESNENE, BT REREREESRTALE0. e
D] e N , [BIET [~ | = 3 I [\ ‘EE H — o
BlE = EHE SR U= e emn ERRRNFARR R, WRE LSRR AESNEE, FAREET
COXRBELATIANE, HTI e RN AT,
p PLAY PN

ERE (EE) BT, BIWATEANAT RS
AEETHENE, EAERME, MESESEETERETR.
2R

FIERREERAR

e BIRNMREERERNRE, WRIF LA EESNRE, HEERRETRIXE
BENTET: B)——B=NE: SNANE——FERNS: W), SR8 SHEVRGE, HMEHTETEENESE,
EENEREJNRHE R ERE SESRENFR NN,

EMFE

SIHEE

TS - HAELE - BES
G ;
STEEEESARRSE? XEHTIRER A7
N

VIEERE Ipj20_mailstsinghuaeducn NERETEs SEnasn
L]
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A

sriezisElmplementation Results

- XEETNRETF 20205 E4esChE. LIS FHINGER |, B1AE T NERIER , K2 TR R, ATLARSTEIEMR T
FHESHFREZERNTE.

«  THERFRFEHNEFBARIXTINEESFEZIER ( AHEIE—F8 ) NFEITS o1,

« After five semesters of use since 2020, It can be said that the conflict between teaching time
and teaching quality has been completely eliminated.

- o %Y e ES; &Y — K7
i faash | R wms Eggﬁ ol Baash | R wms Ei%ﬁ%ﬂ s Bish | R wm gg%ﬂ
® S ® O P AR
EEEE o Y 1 [ 1 [ 1 [ o EEEEN : [ o [ o [ o [ o} EEEE : | 1 [ o [ o [ o}
EEE « [ 1 [ 1 ] 1 [ 1) EEEN [ 1 [ 1 ] 1 [ 1) EEE : [+ [ o | 1 [ 1)
e [ 1+ [ 1 [ 1 [ 1) BEEs o [ 1 [ o [ o [ 1 BEES o [ 1 [ o [ o [ 1
EEEs . [« [ 1 [ 1 [ 1) EEEs . [ . [ 1 [ 1 [ o ) EEEs o [ o [ o [ o [ 1
e : [ 1 [ 1 [ 1 [ o ) MEEsE . [ 1 [ 1 [ 1 [ 1) e : [ 1 [ o [ 1 [ o
MEEEs : [ 1+ [ o [ 1 [ o ) MEEsy : [ 1+ [ 1 [ 1 [ 1 ] BEEEs : [ . [ 1 [ o [ 1 )
BoEE : [ 1 [ o [ 1 [ o ] BoEE [ o [ 1 [ 1 [ 1 ] BBEE o [ o [ o [ o [ 1 ]
By : [ 1 [ 1 [ 1 ] 1) By : [ 1 [ o [ 1 [ 1 ) B : [ 1 [ o [ 1 [ 1 )
A4S H15% Bx%4 |, 550% CEE4E |, H35%
BIEIHE. BRELS |, AFEESHEE BEHEF. RELHISHS , geiBRIRIEN Z3HF. RELHI SRS  BELE—T
AR IEFRAY B4R . ARV BLERL, T, BEEEEZRS.
Class A students, 15% Class B students, 50% Class C students, 35%
After instruction and classroom practice, The ability to adapt quickly to new Some change in thinking after teaching,
correct thinking patterns can be quickly modes of thinking through teaching, classroom practice and coaching, but
established without tutoring. classroom practice and some tutorials. more training is needed afterwards.
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Thank you for your attention!
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