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ABSTRACT

Cultivation of innovative spirit and capacity isetltore of postgraduate education, serving alschas t
requirement of its development and nature. Withhbkp of grey correlation analysis, this paper yred
the correlative degrees of influencing factors astgraduate education. Data collected indicateeswig
that innovative capacity of postgraduates are tlomadated to factors like creativity of the supisor,
discipline construction, social demand for profesal personnel, thesis writing and social pracsikis,
with correlative degrees being 0.881, 0.869, 0.829805 and 0.799 respectively. In contrast, faclides
enrolling system and examinees’ intelligence shouchnless relevance with correlative degree being
below 0.4.

Keywords: Postgraduates(P), Innovation Capacity(IC), Influemc Factor(IF), Grey Correlation
Analysis(GCA)

1. INTRODUCTION examining the degree of similarity or dissimilarity
between certain geometrical figures and correlation
Ever since 2010, full-time postgraduate educatiobetween curves representing the reference number
falls into two categories: academic master degresquence and several comparative number
and professional master degree. Similar teequendd.Grey correlation analysis is employed in
traditional training target, academic master degrehis paper in order to show correlative degrees of
aims to cultivate teaching and scientific researctarious influencing factors of postgraduate
personnel whereas education for professionatudents’ innovative ability, thus paving the way f
master degree intends not only to help students layaluation of their creativity.
a solid theoretical foundation but also to cultévat
practical and professional personnel that are high?' ﬁkli(l_)\l(?ggM OF GREY CORRELATION
demanded in the market. Judging from the

competitive job market nowadays, the key to Grey correlation analysis quantifies the dynamic

improving  the embarras_smg situation forcorrelation degree of the trend of a system and its
postgraduates who are unfit for higher posts but

unwilling to take the lower ones and to realizindar:gjlegiii?gcgiztgtz stI(te Issofs?xalljé?nefr?t;ti(;ﬁn:rrglgs
their value lies in the cultivation of their inndixee ysIS®. P P

capacity, thus making it the core of postgraduaf@!loWs:

education and embodiment of its requirement angl1 Define reference number sequence reflecting

nature. In recent years, the analysis of associatggistem behavior and comparing number sequence
influencing factors and scientific evaluationaffecting system behavior

methods has become an urgent concern for .
scholar?, for they are crucial in improving Select reference number sequence reflecting

innovative ability of postgraduate and employmerityStém behavior, i.e. to choose the optimal vafue o
rate. Grey correlation analysis proposed b@n€ among all influencing factors as the ideal
Professor Deng julong, provides a quantitativé@MpPle logo or reference number sequence, and
method as well as a comparative way to show tffgen select the optimal value of influencing fastor
trend of continuous development of a system. [f8S comparing number sequence.

basic idea is to measure correlation degree and the

numerical relations between subsystems, by

s
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2.2 Turn the reference and comparing numbe2.4 Grey correlation degree (r) calculation
sequence into dimensionless for better comparison

of various factors ri =izn:t:i(k),k =123...n
n k=1
xi(k) =)\~ 193 ni=0123..m 3. GRAY CORRELATION ANALYSIS ON
xi(m) INNOVATIVE CAPACITY OF
POSTGRADUATES

2.3 Calculate grey correlation coefficient of
r_eference and co_mparing num_b_er seq_ue&)cand 3.1. Influencing Factors Determination
find out the maximum and minimum in the grey
relational coefficient. Correlation coefficient of As research varies in content and emphasis,
x0(k) and xi(k): components of innovation also vary greatly.
Generally speaking, there are Three-component
o ] ] Claim, Four-component Claim, Five-component
e mi|nrrl1(|r1y(k)—xn(k)+pmiaxr:(a*)(k)—x(k)\‘ Claim and Multi-component claifft*  Multi-
ik)= [Y(<) — X[ + pmavmay(k) - xiK) component claim believes that innovative capacity,
ik as advanced manifestation of intelligence, is
composed of acute observation, focused attention,
good memory, rich imagination, critical judgment
and innovative thinking (including metacognition,
practical abilities, etc) which are all componeots
A, (k) + pmaxmaxa, (k) intelligence.  Assessment of  postgraduates’
Lk innovation in this paper involves examination of
their ability to construct knowledge, analyze, solv
problems and to break new ground. Based on
literature review, we decide on the following
p is named as distinguishing coefficient, theassociated influencing factors(Table 1).
range of values allowed fop is from 0 to 1.

Assuming, (k) = |y(k) - x (k)| , then

min min

o~k
A, (k) + pm_axmkaxAi (k)

Usuallyp = 0.5.
Table 1. Influencing Factors Of Innovative CapaétyPostgraduates
First grade Second grade .
) ) Meaning
indexes indexes
. Profound reflection, acute perception, rich imatgoraand ability
Intelligence factor ;
. to gain knowledge
Creative . . . : e .
thinking of Non-intelligence High expectation, courage to conquer difficultigtsong will power
factor to persevere
students . . .
. Strong passion to create, desire to explore, tfordtnowledge,
Psychologic factor oS - .
curiosity, enterprise and confidence
Discipline construction is the prerequisite to imaltion of creative
Discipline thinking. The development of disciplines into natibor provincial
construction key disciplines provides postgraduates with advarscdjects and
research topics.
Training plan Revising the training plan, optimizing the coursecture,
Curriculum emphasizing the training of method employment dbility,
Thesi . promoting teaching reform, including influencingtiars like
Creative esis writing teaching, research practice and dissertation \gréimd so on
concept of . . Broadening students’ horizon by on-the-job-placetmswcial
. Social practice - . h o T
education practice during summer vocation, social investigatietc.

Self study, seminar, research, SSR teaching modeognaphic
Teaching mode study and case study centered on problems andizegi&ior
research subjects
Establishment of dynamic innovation evaluation eystin addition
to thesis oral defense, we should attach greafeoritance to
evaluation system, which leads to a comprehensiakiation
system of teaching quality and functioning alspa of it, gives

Quality monitoring
and Evaluation
system
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Timely feedback and control.

Regulating selection of research subjects, thesisgsal, research
The selection and  conduction, supervision and oral defense. Obseitviag
appraisal of requirements of innovation and practically imprayin
supervisors postgraduates’ scientific research ability, cregtignd innovative
Innovative capacity spirit.
of supervisors
Constructing laboratories and training base asunfaentering on

. Laboratory major scientific research projects in order toivate students’
Supervisors construction . )
innovation
Carrying out academic exchanges and a varietyademic
activities, like lectures made by renowned expatrtsome and
Academic abroad. Participation in those domestic and inteynal
atmosphere conferences not only enables students to knowrtimgiér of the
discipline, but also improves their professionallslkand broadens
their horizons.
As the core of enrolling system, it plays a guidiotg in selection
of students and implementation of enrollment. Hlg closely
Enrolling aim related to the interest of the state, society, sishdamilies and
individuals, manifesting general requirements andhality and
Postgraduate specification of students.
enrolling Recruit and the It refers to those who conform to the register d¢tord and their
system register condition  level of education, physical constitution, morakty.

Concrete measures Concrete measures for implementation serve to erteerpurpose
for implementation of enrollment. Admission conditions manifest theoept of talent.
(assessment and
enrollment)
State financial investment on postgraduate edutatgal
environment, social culture environment, politiealvironment,
economic environment, and technological environment
Social Expectation of Students’ expectation of employment, salary andgeot of their
environment employment job

Social demand for

professional

personnel

3.2. Data Analysis technical education major, applied chemistry major,

By interviewin ostaraduates  from fourPomoIogy major, Plant Genetics and Breeding

y g posly . . ..major respectively. Data analysis is indicated from
po_stgraduate programs in I_—lebel normal unlVers't?’able 2 to 5. Judging form table 5, we can telk tha
Zf(legr(i:rieft t%cnhncilr?egi?/, \t/?;vspa?:v:/arcé)sndlf[s\imaﬂostgraduates’ creativity is closely related to the
eXp . : S Yinnovative ability of their supervisors, discipline
|an_uenC|rjg factors W'th.the help .Of Likert's five consternation, social demand for professional
point rating scale, naming great influence, stron '

influence, moderate influence, slight influence angersonnel, thesis writing and social practice skill
. ’ » Sig .~ With correlation degree being 0.881, 0.869, 0.829,
no influence scored by 5, 4, 3, 2, 1 point

; . .805 and 0.799 respectively. Enrolling system and
respectively. Results are calculated from We|ghteIntelligence factors. on the other hand. show much
averages Of the scores graded by stuqents frq ss relevance with correlative degree being below
different majors. Y1 to Y4 represent vocational an 4

Table 2. Source Data On Major Influencing Factors

Macro social
environment

Influencing factors Y1 Y2 Y3 Y4
Intelligence factor 3.215 3.341 3.184 3.357
Non-Intelligence factor 3.59 3.27 3.44 3.27
Psychologic factor 4.463 4.359 4.688 4.135
Discipline construction 4.866 4.896 4.635 4.777
Training plan 3.966 3.854 3.478 3.954
Curriculum 4.126 4.555 4.323 4.398
Thesis writing 4.055 4.896 4.789 4.752
Social practice skills 4.661 4.562 4.782 4.635

421



Journal of Theoretical and Applied Information Technology

10™ March 2013. Vol. 49 No.1 B
© 2005 - 2013 JATIT & LLS. All rights reserved- T
ISSN:1992-8645 www.jatit.org E-ISS1$17-3195
Teaching mode 4,788 3.654 3.87 4.125
Quality monitoring and evaluation system 4.120 69.5 3.666 3.451
The selection and appraisal of supervisors 3.589 4573 3.265 3.412
Innovative capacity of supervisors 4.879 4.564 88.9 4.789
Laboratory construction 2.689 4.855 4,978 4.865
Academic atmosphere 4.336 4.654 4.447 4.569
Enrolling aim 2.335 2.654 3.125 2.894
Recruit and register condition 2.455 2.365 2.478 A72
Concrete measures for implementation 2987 3.012 3.145 3.120
(assessment and enroliment)
Macro social environment 3.142 3.215 3.225 3.897
Expectation of employment 4.665 4.689 4.665 4.564
Social demand for professional personnel 4.789 881.8 4.612 4.567
Standard Value 5 5 5 5
Table 3. Dimensionless Table
Influencing factors Y1 Y2 Y3 Y4
Intelligence factor 0.643 0.668 0.637 0.671
Non-Intelligence factor 0.718 0.654 0.688 0.654
Psychologic factor 0.893 0.872 0.938 0.827
Discipline construction 0.973 0.979 0.927 0.955
Training plan 0.793 0.771 0.696 0.791
Curriculum 0.825 0.911 0.865 0.880
Thesis writing 0.811 0.979 0.958 0.950
Social practice skills 0.932 0.912 0.956 0.927
Teaching mode 0.958 0.731 0.774 0.825
Quality monitoring and evaluation system 0.824 la.7 0.733 0.690
The selection and appraisal of supervisors 0.718 .6910 0.653 0.682
Innovative capacity of supervisors 0.976 0.913 98.9 0.958
Laboratory construction 0.538 0.971 0.996 0.973
Academic atmosphere 0.867 0.931 0.889 0.914
Enrolling aim 0.467 0.531 0.625 0.579
Recruit and register condition 0.491 0.473 0.496 498.
Concrete measures for implementation 0.597 0.602 0.629 0.624
(assessment and enrollment)
Macro social environment 0.628 0.643 0.645 0.779
Expectation of employment 0.933 0.938 0.933 0.913
Social demand for professional personnel 0.958 780.9 0.922 0.913
Standard Value 1.000 1.000 1.000 1.000
Table 4. Grey Correlation Coefficient
Influencing factors Y1 Y2 Y3 Y4

Intelligence factor 0.427 0.445 0.423 0.448
Non-Intelligence factor 0.486 0.435 0.461 0.435
Psychologic factor 0.713 0.675 0.810 0.606
Discipline construction 0.909 0.928 0.785 0.857
Training plan 0.563 0.538 0.467 0.560
Curriculum 0.604 0.750 0.663 0.689
Thesis writing 0.585 0.928 0.863 0.843
Social practice skills 0.797 0.753 0.859 0.785
Teaching mode 0.863 0.497 0.541 0.604
Quality monitoring and evaluation system 0.602 8.4 0.500 0.462
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The selection and appraisal of supervisors 0.486 4630 0.434 0.456

Innovative capacity of supervisors 0.917 0.753 90.9 0.863

Laboratory construction 0.366 0.902 0.984 0.908

Academic atmosphere 0.667 0.794 0.707 0.756

Enrolling aim 0.333 0.362 0.415 0.388

Recruit and register condition 0.344 0.336 0.346 .34

Concrete measures for implementation 0398 0.401 0418 0415

(assessment and enrollment)

Macro social environment 0.418 0.427 0.429 0.547

Expectation of employment 0.799 0.811 0.799 0.753

Social demand for professional personnel 0.863 20.9 0.774 0.755

Table 5. Correlation Degree Of Influencing Factéisd Their Ranking Order
Influencing factors Correlation degree Ranking

Intelligence factor 0.436 17

Non-Intelligence factor 0.454 16

Psychologic factor 0.701 9

Discipline construction 0.869 2

Training plan 0.532 11

Curriculum 0.676 10

Thesis writing 0.805 4

Social practice skills 0.799 5

Teaching mode 0.626 12

Quality monitoring and evaluation system 0.512 13

The selection and appraisal of supervisors 0.460 4 1

Innovative capacity of supervisors 0.881 1

Laboratory construction 0.790 7

Academic atmosphere 0.731 8

Enrolling aim 0.375 19

Recruit and register condition 0.343 20

Concrete measures for implementation 0.408 18

(assessment and enrollment)

Macro social environment 0.455 15

Expectation of employment 0.791 6

Social demand for professional personnel 0.829 3
4. DISCUSSION THE DETAILED role played by a high level academic faculty team
ANALYSIS OF INFLUENCING FACTORS with reasonable age structure, high level

educational background, well-structured

4.1. Construction Of The Supervisor Team As
The Base Of Cultivating Innovative
Capacity Of Postgraduates

professional titles and creative thinking. Such a
team will definitely encourage and guide students
to be creative in their bold exploration and immrov

In China, there are many factors that may affedheir innovative ability which, with inspirationsd
the cultivation of postgraduates’ innovative apilit new statistical methods, will in turn facilitates
such as educational system, academic environmeastjpervisors’ own research projects and promotes
traditional culture, value orientation, supervisorscientific research at larfe Under the supervisor-
team and teaching mode. Among all those possibtesponsibility system, the combination of indivitlua
factors, supervisor team turns out to be the primend collective teaching gives full play to
factor, for it is the supervisor who plays the goid supervisors’ expertise and makes close cooperation
role in students’ learning process by impartindbetween supervisors with different knowledge
knowledge, guiding their scientific research, andtructure possible, enabling students to form a
exploring academic issues with tH&mAt the same complete knowledge structure and system for
time, strategic thinking is organization architeetu innovative ability.
and wusing of the employees’ individual
intelligencé”’. Therefore, we cannot underrate the

s
423




Journal of Theoretical and Applied Information Technology
10™ March 2013. Vol. 49 No.1 N

© 2005 - 2013 JATIT & LLS. All rights reserved-

SATIT

ISSN:1992-8645 www.jatit.org E-ISSN17-3195

4.2 Discipline Construction As Strategic opportunities. Therefore, the demands of
Infrastructure In The Development Of enterprises, institutions, career stability ancdbime
Higher Education have become prime concern of postgradu#fesn

Discipline  construction is the core oforder to cultivate talents that are in short supply
postgraduate education as well as the guarantee wfiversities should change the traditional training
its quality. Meanwhile, postgraduate educationomode, establish the schools’ principal status & th
promotes discipline construction in turn andmarket and set up a flexible contact with employers
manifests its development. Innovation is crucial fofor better understanding of their requests. Only in
the quality of postgraduaf@s Therefore, discipline this way can we solve the problem of “labor
construction is closely related to postgraduatshortage” as well as stimulate students’ creativity
education; they complement and promote eackhen they are guaranteed of future employment
other. Disciplines authorized to grant masteand get the motivation to learn. E.R.Naganathan et
degrees are likely to undertake major scientifial. ™ utilize artificial neural networks to obtain
research projects and thus can provide studenits wknowledge for the management of educational

a broad field of research topics and platform foresources to predict student results and help

scientific study. In turn, postgraduate studenssaa postgraduates find suitable career.

fresh force for research, promote the developmeﬂt

of subjects with their research findings. > Social Practice As A Platform For

Cultivation Of Innovative Ability

4.3 Thesis Writing As The Key To Cultivating Innovation involves the ability to construct
Postgraduates’ Innovative Spirit And knowledge, raise questions, solves problems and to
Ability break new ground. Nowadays, postgraduate

Nathan M. Pusey, the 24th President of Harvarstudents generally lack the ability to ask question
University, argues that creativity draws a cleaand to break new ground. Just imagine, if a student
distinction between first-class and third-ratetégde cannot even ask a single question, how can he be
It is creative thinking that comes before creajivit creative? Two major causes for the current stagus |
in all fields'®. Therefore, supervisors should helpin students’ misconception to wait for a ready
students enrich their knowledge in researchnswer and the fact that traditional teaching mode
practice, improve their theoretical level and fostefails to provide the necessary condition for
independent thinking. Meanwhile, supervisorsnnovation. Therefore, we should advocate practical
should also encourage them to study assiduouskgaching to suit students’ various needs and
seek truth from facts and foster the pioneeringtspi encourage independent learning. Methods to bring
to innovate in scientific research. In the proceks out students’ initiative should also be employed,
thesis writing, supervisors must carefully guidesuch as seminars, SSR and question-oriented
students to study the up-to-date literatures, neteaching methods. We should also organize
technology and algorithfi*?,.employ innovative students by research topics and exercise
and advanced methods. Research topics coubdonographic study and case study oriented toward
either be frontier subject or interdisciplinary jdt  problems. Bruner’'s discovery learning, Bernard’s
to fill the domestic research gap. Attention shoulémphasis on effective learning methods, Bohr's
also be given to updated writing methods, such dslief, Wagenschein's case method all prove to be
introduction of new statistical methods or reforfn oeffective in postgraduate educafféh Supervisors
the traditional experimental procedutds should provide different research topics for
different students and allow them freedom to
choose or offer them topics relevant to the
supervisors’ own research subjects. They can also
n<%xplore new topics with employers. In a nutshell,

ersonalized education, scientific research and

sessment provide the only way to give full pay t
students’ potential and improve their creativity.
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