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ABSTRACT

In order to conduct information technology evaluation in China’s
enterprises, EFA and CFA are used in this paper. By I T evaluation system
analysis, prediction test and pilot test, single dimension scaling test,
reliability test and validity test, the SEM can effectively reveal factorsand
mechanism in information technology evaluation system in Chinese
Enterprises. For illustration, the collected copies are 300 enterprises, in
which 210 copiesarevalid. The effectivereturnrateis 70%, which meets
the requirements that sample recovery rate is not less than 20%.The
empirical results show that IT investment islack of rationality, customer
relationship management capacity and production IT in the process of
enterprise I T construction, and I T system application process do not pay
atentionto I T training work. The correlation coefficient of I T infrastructure
factor and the remaining three factor istoo low, and correl ation coefficient
personnel I T quality factor and the remaining threefactor istoo low. The
empirical research hasrevealed there is a big value creation expandable
spacefor China’s enterprises, which should cause the attention of relevant
governments. © 2013 Trade Sciencelnc. - INDIA
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INTRODUCTION

With the devel opment of information technology
(IT), agreat ded of changeshappensinChina. IT teech-
ing hasaccessto avoiding formalism™. IT promationis
animportant strategic decision for China’smoderniza
tion. In 1997 the Ninth Five-Year Planfor State I T and
the Long-range Objective of the Year 2010 wasfor-
mulated, which listed the Internet as part of the state
information infrastructure, and set thegoal of pushing
forward nationd economicIT by vigorousdevel opment
of the Internet industry. In 2002 the Specidized Plan

for IT intheTenth Five-Year Plan for National Eco-
nomicand Socid Deve opment was promul gated, which
defined China’s prioritiesin thisregard, including pro-
motion of e-government, vigorous deve opment of soft-
wareindustry, strengthening of development and utili-
zation of information resources, and accel eration of the
devel opment of e-commerce.

Enterprisel T studiesin Chinabeganin 1998. Zhang
Genbao(1999) argued that enterprise I T construction
included five aspects: thewidely computer gpplications
inthe bus ness, enterpriseinformation network congtruc-
tion, building theenterpriseinformation resourceslibrary,
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the congtruction of information personnd team, strength-
ening thefoundationwork of enterpriseinformationtech-
nology. The Great Wall of Beljing EnterpriseInstitute
for Strategic Studies (2000) presented thefour evalua-
tion factorsconcerning enterprise | T: the breadth and
depth of IT gpplication, information resources (includ-
inginterna and external resources) development and
utilization, informationa human resource devel opmernt,
IT planning, organization and control . Liang Bin (2000)
put forward the enterprise I T evaluationindex system
for thefirst timein China, indicating that enterprise T
should beembodied in thefollowing five aspects: pro-
duction processIT, flow process|T, management I T,
organization structurel T, factor of productionIT. Tang
Zhirong (2002) argued that five one-classindex of en-
terprise T level evaluation were T input and facility
level, production processautomation, management I T,
marketing I'T level, aswell asthequality of personnel.
Peking University Network Economy Research Cen-
ter Enterprise Information Technology Group (2002)
held that elght one-classindex of enterprise I T evalua
tion systemincludinginvestment inIT fixed assets, ba-
sicresources | T, enterprise el ectronic commerce de-
velopment, I T-rel ated investment, standardization de-
gree, websiteand network construction, database size,
and IT technology investment. The State Ministry of
Information Industry Information Technology Eva ua-
tion Center (2002) proposed that enterprisel T eval ua-
tionindex of six one-classwerestrategic position, in-
frastructure construction, application situation, human
resources, security and efficiency index. Chen Xiaohong
(2003) arguedthat enterprise T includesthreedlements:
basic e ements, the externa environment support, as
wel| asthelevd of innovation. Zhang Yonggang (2005)
argued that enterprise| T development index included
four dementssuchasIT organization, I T infrastructure,
information resources and IT system®. Wang Ying
(2006) argued that four one-classindicatorsof theen-
terprisel T evaluation systemincludetechnica progress,
governance optimization, optionvalueand socia con-
tribution®. Zuo Meiyun (2006) obtained afive stage
I'T maturity modd.

Therefore, when I'T eva uation systemisestablished,
weshould foster strengths and circumvent weaknesses,
closely combinel T actud situationin China, to estab-
lish acomprehensive, scientific eval uation systemto

BioTechnology — ammm—

reflect theactual operationlevel of IT constructionin
China’senterprises.

ANALYSISON CHINA’SENTERPRISEIT
EVALUATION SYSTEM

Generally speaking, thesefour factors are enter-
prisel T infrastructure construction (1), IT systemsap-
plications(2), staff IT quality (3), aswell asIT strategic
management (4).

Enterprise I T infrastructure construction elements
consstsof four componentsincluding I T investment ra-
tionality, enterprisenetwork performance, database sta-
bility, hard wareand software maintenanceability. First
of dl, IT hasarapid development in the software and
hardware, and enterprise IT infrastructure must be
adapted to theenvironmental rapid changes. I T inputs
must be maintained in amoderate range, in order to
obtain the biggest economic benefits. Theenterprise
resourceawayshasitsscarcity, excessvel T input will
causethewaste of resources, and low investment will
not havethe advantages of scaleeffect. Therefore, ra-
tiona planning of IT investment intheenterprisetotal
cost expenditureratio isan experienced and skillful
work, each enterprise must establish scientificand rea-
sonablel T investment plan according to own redlities.
Secondly, enterprise| T network isbased on the com-
puter systems, communication equipment and other
means, and an organi ¢ synthesiscomposesall sortsof
IT organizationand I T officer for thenode. Enterprise
IT network construction should comply with the de-
mand principle, namely the purposeisto solvethered-
istic problem of enterprise I T management. I T system
mai ntenance work mainly includesthe dataentry and
update, the daily operation and maintenance, operation
log records, the analysis of the operation results, sys-
tem security, system mai ntenance document manage-
ment, system softwareconfiguration, IT processing, IT
services, IT network operation and maintenance.

Application of IT system consistsof four second-
aryindexes: IT decisonefficiency, CRM ability, appli-
cation ability of eectronic commerceand devel opment
of auxiliary function.

Personnd IT qudity dementsincludefour first class
indexes: compound talentsratio, IT professionasde-
velopment capabilities, full IT ability, I T busnesstrain-
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IT strategy management € ementsincludefour sec-
ondaryindexes. IT sysem drategic planning, BRP con-
gruction, organizational learning and knowledge man-
agement. Enterprisel T system should beset up through
acontinuousexploration and devel opment process, this
process can bedivided into four stages: system strate-
gicplanning, system analysis, system design and sys-
temimplementation®. Theconstruction of I T system
should combine closely with business process
reengineering. Thesuccessor failureof management IT
system development in 30 years showsthat, who com-
bine closely with management businessand improve
the unreasonabl e bus ness process, which succeed, oth-
erwisewill suffer setbacksand failuré®. Accordingto
theforeign enterprise I T operation experience, I'T sys-

tem construction of the strongest correl ation manage-
ment thought and meansisthe management of organi-
zational learning and knowledge. The processof orga-
nizationa learningislearning organization construction
process, isan endless activities of enterprises, and en-
terprisel T construction hasanatura fit. Thetheory of
learning organizationisthefirst proposed inthe book
named by “thefifth disciplines-the art and practice of
learning organization” presented by American Massa
chusettsIngtitute of Technol ogy Professor Peter in 1990.
Peter hedthat organizational learningwasthefivedis-
ciplineoveral, thefivedisciplineswas sdlf transcen-
dence, improving menta modd , building shared vision,
team learning and systemsthinking.

Based onthe above analysis, enterprise I T tech-
nology measurement systemisshownin TABLE 1.

TABLE 1: Theenterprisel T measuresystem

Element name

Secondary index name

Index value

Infrastructure
construction

Information system
application

Personnel
information quality

IT strategic
management

IT investment rationality
X1

Enterprise network
performance

X2

Database size X3

Hardware and software
maintenance ability X4

IT decision efficiency Xz

CRM ability Xs

Application of electronic
commerce X5

Production information
Xsg

The proportion of
compound talents Xq

IT Development capacity
X10

Full information X1,

IT training X1,
Information system
planning X3

BPR construction X4
Organizational learning
XlS

Knowledge management
X16

The scientific IT investment aim at maintaining normal operation of
information systems accounted for the total cost.

Robustness, practicability, security and scalability of enterprise IT
network.

Improving the design of database, capacity, storage, standard and
other performance.

IT system daily operation monitoring, modification, upgrade,
maintenance ability evaluation.

The successful rate of enterprise decision about implementing
economic system evaluation, utility analysis, economic trend
prediction etc viainformation systems.

IT application in customer information management and data mining
to improve the market efficiency of decision making ability.

Online commercial transaction capabilities via communication
means network.

The change of production mode and the realization of technical
innovation based on IT.

The ratio between computer technology and the specific business
process personnel and the total staffs.

IT professionalsin the system implementation, software
development, hardware maintenance ability.

Enterprise overall staff’s quality of overall IT and application ability
of IT system.

Theapplication and extension ability concerning enterprises’ basic IT
knowledge.

The design, implementation, operation and maintenance concerning
IT systems.

The improvement, update and integration of traditional business
processesvialT.

The processes of enterprises|earning organization construction under
the guidance of the system theory.

Management behavior such asintellectual capital collection,
extraction, storage, transformation and integration.
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Prediction test and pilot test

Seven respondents are respectively and indepen-
dently completed questionnaire, and put forward the
modification opinion.

After thepredictiontest, apilot test isconducted.
Theobject includes 26 studentsof senior MBA training
classof Xi’an Jiao Tong University School of manage-
ment department of information management. Students
carefully fill out questionnaires, and enclose correspond-
ingimprovement opinionsbehind thequestionnaire. It
wasfound that each Cronbach’sa valuedistributionis
between 0.7607 and 0.9268. Aslong as Cronbach’sa
valueismorethan 0.7, itsreliability can be accepted.
Therefore, questionnaire can be determined with suffi-
cient reliability. After prediction test and pil ot test, the
paper still retains 16 items, in order totest the I T-re-
lated four eements.

Data collection

The paper uses convenient sampling methodinthe
relevant sudies, and extracts 300 enterprisesassamples
in a random from a consulting company database.
Samples distribute in Beijing, Tianjin, Shanghai,
Chongging, Henan, Anhui, Zhejiang, Sue, Shaanxi,
Mongolian, Guangxi ZhuangAutonomous Regionof 13
provinces and autonomousregionsthrough eectronic
guestionnaire, mailed questionnaires, telephoneinter-
views, interviewsand other forms. Respondentsarethe
CEO, CIO, CKO and other senior person. This sur-
vey takesback 210 valid samples, the effectivereturn
rateis70%, which meetstherequirementsthat sasmple
recovery rateisnot lessthan 20%.

Singledimension scaling test

Thepurposeof sngledimenson scaingtestisused
totest thequestion of highqudity sngledimensionfea-
ture. Thecommon method of singledimension scale
testisexploratory factor analyss(EFA). BeforeEFA is
conducted, KM O measureand Bartlett ball testing are
used respectively for thefour eements. TheKMO vaue
heal sbigger, and the common factor ismore. Soitis
moresuitablefor factor andysis. Kaise (1974) pointed
out if the KMO value was less than 0.5, it was not
suitablefor factor analysis. At thesametime, Bartlett
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test isto estimate whether the sampleissuitablefor
factor analysis. Theresearch results show that KMO
valueisbetween 0.826 and 0.866, and the correl ation
coefficient matrix isinthepresenceof largesignificant
correlation (a=.000 ). So the samples are consistent
withthefactor anadysiscondition.

EFA will obtain each measurement item and factor
loadings among factors. Thefactor load ishigher, and
the measurement associ ation betweenitemsand factor
isstronger. Thefactor extraction method is Principal
Component Analysismethod, rotation method isthe
Varimax method, intercept point is0.5, that isto say
any factor load of lessthan 0.5 or morethan 0.5 should
be del eted.

Sotheresultsof factor andyssaregivenin TABLE
2(rotation of 7 iterations).

Reliability test

Reliability analysisisto verify every observation
index’sreliability. Reliability referstotheleve of con-
g stency about thedifferent measurement usngthesame
toolsfor measuring, in order to reflect therepested mea-
surement results approximation under the same condi-
tions. Reliability isgenerally availablethrough thein-
spection. Thecommon method of reliability test isto
use o, coefficient created by L.J. Cronbach, and o val-
uesarebetween O and 1. Generdly, if o valueisgreater
than 0.5, it is acceptable. However in some explor-
atory studya valueis between 0.5-0.6, it can be ac-
cepted (Li Huaizu, 2004). If acertain aspect or factor
religbility vaueisvery low, it showsthet theinterviewees
viewsontheseissuesarequiteinconsistent. Theltem-
to-Total correl ation coefficient attached to each factor
should begreater than 0.4.

Fromthetable, theoriginal structure of the ques-
tionnaireismoreeffective, and eachindex inthecorre-
sponding factor |load isgreater than thethreshold value
0.5. Factor Cronbach’sa minimum valueis0.7726,
andthesamplerdiability iswell.

Validity test

Thepurposeof vaidity testisto measure whether
thecharacteristicsaretruly real measurement. Validity
testindudescontent vdidity test, sructurevdidity check

and ruleeffectivenesstest.
Firstly, content validity isalso named surfacevaid-
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TABLE 2: Exploratory analysisfactor loading

Two level index Factor 1 Factor 2 Factor 3 Factor 4
IT investment rationality .873 187 .581 4.23E-3
Enterprise network performance .753 8.60E-02 543 276
Database size .836 .183 178 354
Hardware and software maintenance ability .812 .325 5.23E-3 432
Informatization decision efficiency 2.192E-02 .835 .329 .516
CRM ability 212 799 .169 .187
Thelevel of e-commerce application 412 .810 .258 .196
Production information 2.975E-03 711 .205 2.12E-2
The proportion of compound talents 478 .555 .832 421
IT staff development ability 187 .509 701 176
Full information ability 312 .198 767 182
IT business training 423 2.121E-3 .803 .346
Information system strategic planning .503 376 267 .789
BPR construction A21 351 120 .819
Organizational learning 527 212 115 .891
Knowledge management 313 120 4.23E-3 712
Cronbach’s a .8812 7121 8712 7190
The cumulative variance 21.371 40.978 58.645 80.102

ity, which refersto the scalein logic and can clearly
reflect the research needed to be measured by the con-
ceptua content viathe subjectivejudgment. Intheitem
selection phase, there arethe problemsand results ex-
isting inthe process of enterpriseI T constructionin
China, whichreflectsI T construction statusof China’s
enterprise status. After the compl etion of thefirst draft
guestionnaire, theauthor discussesin-depth ontheques-
tionnaire of the content and structurewith several ex-
perts, scholars, businessexecutivesinthefield of infor-
mation system of Lenovo Group, ChinaSouthern Power
Grid Company, Xi’an Electronic and Science Univer-
sty, diminaingtheduplicates, addingthemissngitems,
and repeati ng adj ustment on the questionnaire struc-
ture. Therefore, it can ensurethe content vaidity of the
guestionnaire.

Secondly, construct validity representsthedegree
about measurement tool sproving thetheory hypothess,
namdy degreeof themeasurement obtainsempirica data
cond stent to the measurement concept theory, including
effectivevdidity and differencevaidity.

Convergent validity meansthat when anideal con-
ceptismeasured, if itishighly corrdlated withthesame
structureof different measurement tools, themeasuring
tool hasaconvergent validity. The study uses confir-

matory factor analysis(CFA) to measurethe scal e of
convergent validity.

CFAisakind of specid formof structural equation
model (SEM). Containing awiderangeof mathemati-
cal moddl, SEM isastatistical method to anayzethe
rel ationshi ps between variables based on the covari-
ance matrix of thevariables, whichisrelated to latent
variablecomplex relationships. When SEM isused to
verify whether afactor model be suit with data, it is
caled confirmatory factor anayss.

The paper uses SPSS11.5 and LISREL 8.7 to con-
duct CFA (fixed variance). Thefactor |oad parameter
lisisgiveninTABLE 3.

TABLE 3: Confirmatory analysisof factor loading
Factor name X1 X X3 Xa Xs Xe X7 Xsg

Factor loading 06 43 63 38 43 08 .33 .13
SE 07 O7 .07 .08 .08 .06 .07 .08
t 101 60 90 49 51 131 47 151
Factor name Xo X Xuu Xz Xz X Xis X
Factor loading 65 46 39 .16 46 11 40 32
SE O7 09 13 09 11 07 .08 .08
t 96 501 30 137 400 162 50 40

Note: the model is made two amendments, and the gray part is
the factor that is deleted owing to low load value ( X1, X6, X8,

X12,X14).
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Thefactor covariancematrix ssnbeseenin TABLE

TABLE 4: Factor covariancematrix

81 §. g €.
€1 1.0
€ 0.31 1.0
€3 0.28 0.27 1.0
€, 0.36 0.32 011 1.0

4(revised).
At thesametimethat themodé fittingandindex list
isgivenin TABLE 5(revised).

Therefore, themodd fitting well, it hasgood con-
vergent vaidity, without the need of continued correc-
tion™.

Thirdly, according to the correlation coefficient
matrix, theruleof the effectivenessishigh.

TABLE5: Themodéd fittingand index list

Fit indices Df CHI-Square RMSEA NNFI CFI
Index value 159 302 0.031 0.933 0.934
The optimal value tendency one The smaller isthe better <0.08 >0.9 >0.9

CONCLUSIONS

Based on the abovefactorsvalidation process, the
following conclusions about the present situation of
China’senterprise I T congtruction can be drawn.

Frdly, Chineseenterprisel T ability sysemhasacer-
tainoperationa performance. Theobtained measurement
system can providethe effective strategy reference sys-
temfor China’senterprisesto strengthen I T construc-
tion, andimproveIT utilization efficiency, thereby en-
hancing the corecompetition ability of enterprises.

Secondly, accordingto thefactor of load list, index
X1, X6, X8, X12 and X 14 passthe EFA (exploratory
factor analysis) rather than CFA (confirmatory factor
analysis). Combined with China’senterprise I T con-
sruction, IT investmentislack of rationdity, customer
rel ati onship management capacity and production I T in
the process of enterprise T construction, and IT sys-
tem application processdo not pay attentionto I T train-
ingwork. In addition, enterprise| T doesn’t blend with
business process reengineering.

Thirdly, IT gpplication can enhanceenterprises’ com-
petitivenessthrough effectively supporting the corpo-
rate strategy, and I T-related support corporate strat-
egy level determinesthe degreetoimprove business
performancevial T capabilities®. Based onthefactor
correl ation coefficient matrix, correl ation coefficient of
IT infrastructurefactor and theremainingthreefactor is
toolow, and correl ation coefficient personnd IT qual-
ity factor and theremaining threefactor istoo low. In
the processof enterpriseI T construction, I T infrastruc-
turedoesnot fully play itsplatform functiona support

role. Therefore, at least according to the current IT
condructionandthegpplicationlevd, thereisabigvaue
creation expandable space for China’s enterprises,
which should cause the attention of relevant govern-
ments.
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