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ABSTRACT

This paper takes the “Innovation and Innovative Method” course as
example, by defining the obj ectives and contents of innovation curriculum
and analyzing the teaching approaches, our understanding to innovation
ability is described; by setting the principle of implementing innovation
curriculum and the selection and evaluation mode for practice projects,
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the paper describes the implementation of innovation ability training. At
last, the curriculum implementation result shows the effectiveness of

this research.

INTRODUCTION

To implement the “Outline of the National Me-
dium and Long Term Program for Education Reform
and Development (2010-2020)” and the “State Coun-
cil Decision onAccelerating the Development of the
M odern Vocational Education”, speeding up thede-
velopment of modern vocational education, hence
establishing the modern vocational education sys-
tem, the ministry of education and other six state
ministries joint published the “Modern Vocational
Education System Construction Plan (2014-2020).
Theplan clearly states: ... Establish key industrial
technology accumulation innovation union. Make
multi-party participation and support policy, driv-
ing government, college and industry to take joint
action to promote technology and skill accumula-
tion and innovation. For those significant industry
sectors which are of vital importance to national
competitiveness, plan and establish abunch of tech-
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nol ogy and technique accumulative innovation plat-
formswhich arejoint force with enterprises and vo-
cational colleges, encouraging the application of new
technology, new material, new craftwork and new
equipment, accelerating the pace of converting ad-
vanced technol ogy to productivity and industry trans-
formation and upgrading. To promote enterprises and
vocational collegesto participate in technology in-
novation system, improving the synergy innovation
capability, encouraging workers skills enhancement
aong with technol ogy innovation, technology import
and technology upgrading, achieving the new tech-
nology industrialization as well as accumulation of
talentswho can use the new technol ogy. Driving vo-
cational colleges and professional technical educa-
tion groups to take initiative to participate in tech-
nology innovation and actively spread the achieve-
ments of new technology, providing small and mi-
cro enterprises workforces and technology ser-
vice”lM, Thus, innovation isthe undividabl e signifi-
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cant content of modern vocational education.

There are various approaches and methods of
innovation ability training in modern vocational edu-
cation, adopting and implementing innovation cur-
riculum is one of the important means. This paper
discusses some problem occurred in application and
implementation of innovation curriculum.

INNOVATIONABILITY

Innovation ability!? istheability to use theoreti-
cal knowledgeto continuoudy provide new thoughts,
new theories, new methods and new inventionsin
thefield of science, art and technol ogy that have eco-
nomic value, social value and ecological value. We
can understand themeaning of innovation ability from
three ways:

Firstly, innovation ability is the ability that one
individual utilizesall known information, including
known knowledge and experience to make some
productsthat are unique, fresh and with socia value
or personal value. It include sense of innovation,
innovative thoughts and innovative skills, among
whichinnovativethought isthe key component.

Secondly, innovation ability is known as two
inter-related parts, one is to obtain, reorganize and
utilize known knowledge; another isto research and
invent new thoughts, new technol ogy and new prod-
ucts.

Lastly, the knowledge structure aspect of inno-
vation ability. Innovation ability should show knowl-
edge structure including fundamental knowledge,
specialized knowledge, tool knowledge or method-
ology knowledge and comprehensive knowledge.

Thecarriersof theinnovation ability include state
innovation ability, regional innovation ability and
individual innovation ability. Theinnovationisalso
the fundamental element of vocational educationt®.
By offering innovation ability curriculum, students
can gain individua innovation ability, accomplish
the goal of elementary innovation education.

THE PLAN OF INNOVATION CURRICULUM

In the paragraph below, we will take “Innova-
tion and Innovative Method” courseasexample, dis-
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cuss the course definition and objectives, course
contents and course teaching approaches.

Coursedefinition and objectives

The “Innovation and Innovative Method” is a
course that teaches students how to obtain innova-
tion and creativity and the skills and method of
achieving innovation. The principle goal of this
course is to inspire students’ innovation and cre-
ative thoughts, train students’ innovation and cre-
ative spiritsand ability. Its mission isto enable stu-
dents gradually develop their own innovation abil-
ity and creative ability by enriching them with inno-
vation related fundamental knowledge, to encour-
age studentsto comprehend someinspiring innova
tivethoughts, individual innovative spirit and meth-
ods of improvingindividual innovation ability, con-
stantly increase their job competence and viability
in the job market, becoming high-skill innovative
talents who are needed by the industry.

1)Basictheoretical requirement: Thebasiclearn-
ing objective of theory isto have a preliminary un-
derstanding of TRIZ innovation theory, including
looking up technol ogy innovation break point, tech-
nical problem definition, the forty invention prin-
cipleof understanding and sol ution of technical prob-
lems and the solution theory of physical contradic-
tiong“. Thus, help students to learn some innova-
tion methods, extend and upgrade students’ innova-
tivethinking ability.

2)Basic skillsrequirement: The basic skill teach-
ing objective of the courseisto utilize TRIZ, make
abreakthrough of everyday mind-set, reved thetrue
nature of the problem, confirm the exploring direc-
tion, and use TRIZ to solve some small red life
problems or study problems. With help of this, en-
courage students to devel op some innovative prod-
uctswith competitiveness progressively. During the
course of learning TRIZ, help students to improve
their innovation ability, and teach them procedures
of applying patents.

At the same time, establish their correct mind-
set and design concept, grasp the method of spark-
ing creativity, rules and technique of innovation. By
training their innovative thinking, help students to
comprehend mediainnovation method.

Hn Tndéan
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TABLE 1 : Course contents

No. Contents Hour
1 I ntroduction to technology innovation 2
2 I ntroductionto origindity 2
3 TRIZ technology innovation theory 2
4 Credtivity 2
5 Looking up technology innovation breakpoint 2
6 Technicd problem define and analysis 2
7 Theunderstanding of technical problem 2
8 Technicd problem solution principles— 40 invention principles 4
9 Physical contradiction solution theory — Four separation principle 4

10 Fashion innovation 2
11 Sport innovation 2
12 Game software innovion 2
13 I nnovation and originality protection 2
14 Extracurricular practice 30

Totd 60

3)Professionalism requirement: On the basis of
above requirements, instruct studentsto develop in-
novative and creative spirits, improve innovative
and creative ability, job competence, entrepreneur-
ia ability, innovation and invention application abil-
ity. At the same time, strengthen their awareness of
intellectual property protection.

Theplan of cour se contents

Thiscourse hasatota classhour of 60hr, among
which 15 are teaching sessions and 15 are in-class
practical sessions and 30 are individual practical
sessions, shownin TABLE 1.

Theteaching approaches

Break through students’ fixed mindset. After long
term thinking practice, everyone forms his/her own
ingrained thinking habit, formalized thinking mode.
When facing events and real problems, onetend to
put them in aspecific thinking frame, and think and
solvethem according to specific thinking route, this
istheingrained fixed mindset. It hastwo basic char-
acteristics, oneis its formalized structure and sec-
ond is ingrained thinking habit. We need to guide
studentsto break through their own thinking frame,
thus create extraordinary thoughts. At the sametime,
teachers must handle the relation between fixed
mindset and experience accumul ation.

Look up for students’ innovation interest. The
interests of studentsmay vary dueto change of time,
environment and even mood. The more one student
gets interested in innovation, the wider and deeper
theinnovation goes. Thetraining of innovation abil-
ity must combine with students’ interests. For ex-
ample, student’s goals of innovation can be set to
hot topics or appliance they interested in.

Encourage students’ sense of innovation. The
futurelifeplan of one student influences his/her sense
of innovation and desire of innovation. Therefore,
we need to strengthen innovation ability, continu-
ously encourage sense of innovation, and constantly
excitedesireof innovation. Success storiesand cases
can be shown to studentsto give them guidance and
encouragement with positive energy.

Minimize distance between one student’s theo-
retical knowledge and his/her practical experience.
When students have some awarenessto innovation,
they may hope to produce new thoughts and new
theory during the course of studying and practicing.
However, their understanding of scientific theory and
ability of utilizing them in practical activitiesisin-
adequate. Help from teachers to minimize the dis-
tance between theory and practiceisrequired. This
is also the most important but most difficult part to
implement(®.,

e
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Curriculum commencecondition

“Innovation and Innovative method” isapracti-
cal course, students’ understand to meaning of inno-
vation is accumulated through practice work. As a
result, this course is suggested to combine with
student’s major field which can help them to solve
professional problems.

Thein-classwork of the course need large vol-
umeof information retrieval, so thiscourserequires
computer lab facilitating each student with internet
access ability and related software.

Take game software discipline for instance, be-
fore students major in thistake the “Innovation and
Innovative method” course, they need to have some
knowledge of thefield such as programming, game
designing, etc.; At the sametime, they also need to
study other innovation courses like “Software De-
sign”, “Fundamental Art” and “Digital Media”.

THEIMPLEMENTATION OF THE INNOVA-
TION CURRICULUM

This part takes the “Innovation and Innovative
Method” course as example, discusses the imple-
menting principle, practical project selection and
evaluation methods.

Courseimplementing principle

In the process of implementing “Innovation and
Innovative Methods” course, four basic principles
need to be followed®:

Personality and criticism principle. Each per-
son is a special being different from others. From
some aspect, personalize isthe synonym of innova-
tion, no personality, no creation. Therefore, training
students’ innovation ability must keep up with per-
sonality principle, teach studentsin accordance with
their aptitude, focus on exciting students’ initiative
and originality, develop their independent thoughts,
independent personality and criticism spirits.

Systematic and open principle. The so-called
system is constructed by inter-related and interac-
tive elements, it’s an organism with genera func-
tions. According to general system theory, devel op-
ing students’ innovation ability includes devel oping
sense of innovation, spirits of innovation, innova-
tive thinking and innovative methods which are
undividabl e elements; Open principle means devel -
oping students’ innovation isahuge social system-
atical project, it requires fellowship participation
of government, colleges, familiesand societies. The
traditional close-up education has no future.

Collaboration and teamwork principle. The so-
called collaboration is more than one people or a

TABLE 2 : Extracurricular practical projects

No. Practical exer cise Hour Basic criterion
1 Exercise one : The solutionto one real life The problem solved must bedifferent from those
little problem encountered in-class
Exercise two : The solution to one professiond .
2 15hr  The problem solved must befromin-class
problem
TABLE 3: Evaluation methods
Exam Pct. Assessment Pct. Additional exer cises Points
Theoretica ) ) ]
20% Attendance 10% The Solution to red life problem 30 points
Knowledge
) ) The solution to professiona ]
In-class practice 20% Seminas 10% 30 points
problem
Extracurricular . i . .
) 20% Levd of innovaion  20% Patent or copyright 80 points
practice
Assessment total o ) No morethan 100
Exam totd score 60% 40% Additiond exercise total )
score points
%jogecﬁnoby C—
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number of work units collaborate to achieve one
mission. Theinnovation ability isnot only theintel-
lectual ability of one student, non-intellectual ele-
ments also influences one’s potentia of innovation.
Collaboration and teamwork ability issuch element.

Practice and evaluation principle. Practiceisthe
unique objective activity of human beings, it’s the
way of human beings’ existence. To follow practice
principle is to persist in correct education vision,
insist on evaluating innovation ability according to
practice result.

Theplan of practical projects

According to above principles. In addition to
in-class practical training hours, we arranged 2 im-
portant extracurricular practical projects. Students
select and try out these two practical projects ac-
cording to their own ability, shownin TABLE 2.

Cour seevaluation methods

1)Evaluation method and criteria

Evauation method: assessment

Criteria. attendance, seminars, in-class practi-
cal work, extracurricular practical work

2)The components of overall appraisal and crite-
ria

Theory teaching:

According to the nature of this course, students
arerequired to comprehend fundamental knowledge,
teachersfocus on training students’ innovation abil-
ity. In addition to traditional theory test, this course
emphasizeson procedural exam, evaluating students
from multiple aspects, including attendance, semi-

————, FurL PAPER

nars, in-class practical work and extracurricular
practical work. Extracurricular practical work give
the chance for students to earn bonus points. It is
shown asTABLE 3.

Independent Practice: Accomplishment of the
practical project contributes 70% to the final result,
whereas practical report (electronic version) gives
another 20%.

INNOVATION CURRICULUM
IMPLEMENTAION EFFECT

This part describestheimplementation effect of
“Innovation and Innovative Methods” course.

Thetest beforethe cour se wasimplemented
Before this course was taught to the students,

———

Figure 2 : Three typical student drawings as their an-
swers to the question

TABLE 4 : The outcome of students’ innovative work

No. Wo-rk Quantity Wor k evaluation Product name
submitted

Green Factory
Better looking withme

1 Ves 5 Winner Prize from Provincid leve Portable intelligent Massage

competition Bracd &

Lifesaving wrist strap
Seeping Snal Lamp

2 Yes 13 Good -

Yes 15 Moderate -
4 No 5 None N/A
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we gave each student an independent innovation test,
thetest question wasto color acircle”.

Figure1 and Figure 2 showssometypica answers
of students.

Among 76 students from two classes, only one
student answered the question like Pic 1, shows no
restraint from borders and frames. All the rest stu-
dents’ works are like those three typical drawings
shown in Pic 2. This shows before devel oping stu-
dents sense of innovation, they tend to have borders
and frames ontheir mind, no sense of break through
fixed mindset, lack of innovative thoughts breaking
the borders and frames, mostly they make changes
within theframe.

Theeffect after takingthecourse

After onesemester, all the students selected this
course were asked to provide an innovation work,
the outcomeisshownin TABLE 4.

From above table we could see that in general
studentsachieved certain level of innovativethoughts
improvement. 13.2% of students achieved excellence
ininnovation ability and won Provincial level com-
petition prizes

CONCLUSION

In modern vocational education system, planning
and implementing innovation curriculum isan im-
portant method of training innovation ability of stu-
dent. It’s a feasible and effective way of training
innovative ability.

Further research are needed to find out how the
planning and implementing experience of “Innova-
tion and Innovative Method” curriculum can be pro-
moted to other related courses and inspiretherefor-
mation of those courses. At the sametime, more sys-
tematical research are need to be carried out on in-
novation, creativity, employment increase, art cre-
ation and venture capital to identify the inter-rela-
tion and possiblecollaboration of these activities.

ACKNOWLEDGEMENTS

Thisstudy wasfounded by the Research on M od-
ernVocationa Education System Construction Strat-
egy and Talent Demand in Industrial Restructuring
and Upgrading (2012WY XM _0069), a General
Project of Humanitiesand Socia Sciences Research
of the 2012 Specia Fund for Discipline Construc-
tion of Guangdong Province; and the Project of Game
Software Major of the second batch of 2014
Guangdong Provincial Key Maor Construction
Projects of Higher Vocational Education ([2014]
Document No. 85).

REFERENCES

[1] Ministry of education and 6 other ministries, Mod-
ernVocational Education System Devel oping Plan,
(Year 2014-2020).

[2] Stateinnovation ability evaluation research team,
Center of research devel opment, China science com-
munity, National Innovation Ability Evaluation Re-
port, Science Press, September, (2009).

[3] Siyuan Ma; How to establish modern vocational
education system, “Chinese Education”, 12" Feb-
ruary, 3 (2012).

[4] Mingqing Zhang; Introductory to TRIZ 100 ques-
tions — TRIZ Innovation Tool Guide, China Ma-
chine Press, May 2012, 1% Edition.

[5] Xiaodong Yue; Thoughtsand research on youthin-
novation ability trainning, Hong K ong City Univer-
sity Press, 1% Edition, (2011).

[6] http://baike.bai du.com/view/301641.htm?r=aladdin

[7] Interpreted by Yan Zhao; How to Make Your Chil-
dren Innovative, New World Press, June, 1% Edi-
tion, (2012).

%jogecﬁnoby

Hn Tndéan

e



