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ABSTRACT

Sructural equation model integrate factor analysis and path analysis of two mainstream model. Relationship has
reserved variables for information complete and the processing of direct effect and indirect effect. Reflect more
accurately of the real situation. In view of the student satisfaction important meaning for promoting higher
education in china, this article carries on the questionnaire survey of 300 college students. According to the
structural equation model about customer satisfaction evaluation model is established for the college student
satisfaction model and the potential effects of factors on student satisfaction change was analyzed. The experiment
data obtained shows that the data of satisfaction model presented in this paper is the same as what gotten from
people software testing center. Therefore, college student satisfaction model based on structural equation model has
a strong practical value.,which has a broad prospect.
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INTRODUCTION

With the popularization of higher education in country the deepening of the process, the improweimiecollege
enrollment rate. To enter a university, is no langenote. And from elite education to mass eduaoatiZispersion
tend to form the power of teachers. Insufficientweare devices. With the ideal university life tark contrast. The
pessimistic atmosphere. The school life is "teacdhignted” to "student self-learning" model. Stgdi¢ not smooth
also brings to university life sense of loss. Qgdlestudents as the country force. To improve unityestudent
satisfaction not only can improve the quality cddking is also related to the hope of the natianth® study of
college students satisfaction is important.

Research in recent years for college studentsfaation has been an important topic of researdheSk education
development and trend has already obtained mamanmgs results. Methods such as the Zhang Jie thréagjor
analysis of college students on campus life satisfa machine factors were analyzed[1]. The sclstwiuld pay
more attention to the students' mental health[badZLin through the study type on the quality aftt@r education
institutions of regional differences[2]. Points @t ascribed factors influencing factors of ediocaprocess to the
education of students receiving and school satisfa¢han students. Lu Genshu through the questioarin the
form of 1500 college students across the countyuilbhe learning experience, learning and teaclguality
satisfaction surveys[3]. The present study methiodBnprove teaching quality should be changed .e@bthe
method of optimizing the teaching means.
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Based on the collected 300 college students abeutdtisfaction questionnaire analysis. The ststderpectation,
perceived quality, student satisfaction, structegpiation model student loyalty four latent vargshlOn the factors
affecting the students' satisfaction and loyalty amalyzed.

Structural equation model and its principle

Structural equation modelingAlso known as covariance matrix model. Joreskogf@utard the concept model of
LISRET, the integration of the factor analysis gadh analysis of two mainstream model[4]. As coragawith the
traditional statistics, with structural equationdebto complete the information retained variab@&asn deal with the
relationship between the direct effect and indiefétct. Therefore, to tackle the same problenmucstiral equation
model can more accurately reflect the real sitmatio recent years, structural equation model bezad its special
advantages are widely used in education, managesworiomic and other fields.

1. The concept of structural equation model

Structural equation model according to whethervhgables can be observed directly. The variabtesdavided
into two categories: latent variable and measurabléables. Latent variable is not directly obséteavariables.
Such as satisfaction, work pressure, attitude. Mwadde variables can be directly observed variabfagh as
student achievement, income, price. According toetivbr the other variables. Variables are dividetb in
endogenous and exogenous variables. The endogemasiable is affected by other factors in the modeie
exogenous variables are not affected by other facto

2. Structural equation model assumptions

That is a structural equation model of the null dtyyesis, hidden variables model covariance matna the
covariance matrix. But in practice, the generafedédnce between the covariance matrix to measwesaimple
covariance matrix estimation and estimation of néitttng degree[5].

3. The model form of structural equation model

The two model includes structural equation modele Ahe measurement model and structural model. The
measurement model by the latent variable and mebkuwariables. The main description of the retatiop
between the latent variable and measurable vasaSieuctural model by the latent variables. Reftee causal
relationship between the latent variables. TheWilhg measurement model[6]:

X=A+6 Y=An+e (1)

In formula (1) X is the observation variable gf Y is the observation variable 8f aand £ are residual;ﬂx

and ¢ are factor loading matrix.

The following is the form of structural equation :
n=Bn+T{+¢ 2)

In formula (2)," is the endogenous latent variab%,is exogenous latent variableg,;is the residual, B and

T are endogenous latent variable coefficient matnist exogenous latent variable. represents the endogenous

latent variable number":f express exogenous latent variables as endogeatmug humber; B variable coefficient

matrix, describing the effects of endogenous véemlas exogenous latent variablgs,is the coefficient matrix,
describe the effects of exogenous latent varisdniegndogenous latent variables.

An empirical study on College Students' satisfactio

1. Established structural equation model

The general view is that evaluation generally oiaged from the satisfaction degree of the custorsatisfaction
evaluation in Colleges and universities. The finsstomer satisfaction evaluation model is foundedthfProfessor
Fornell of University of Michigan in 1989 Americhater, after continuous development. Many counthiage put
forward their own model. The general view is Amarinodel of customer satisfaction index in 1994 th@smost
widely applied. Based on the American satisfaciiosiex model. Established in Chinese satisfactioaluation
model. As shown in figure 1.
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Students' expectations student satisfaction

perceived quality student loyalty

Figure 1.China the satisfaction evaluation model

In recent years, research on every consumer Saitsiaare gradually weak. Therefore, this papel @dmbine the
loyalty and satisfaction. According to the causalationship between student expectations, perceqglity,
student satisfaction, student loyalty, the satigfacevaluation model. Put forward a structure atle hypothesis.

H1: students perceived quality increases will cahsestudent satisfaction.

H2: student satisfaction will lead to improved stntloyalty.

H3: students are expected to improve will causesthdent satisfaction.

H4: students perceived quality increases will caheestudent is expected to improve.
H5: students perceived quality increases will cahsestudent loyalty.

2. Questionnaire design

After the establishment of a structural equatiordeti@f college student satisfaction. Accordingtte telationship
between the latent variables and observed variakiteshis paper referencing to the relevant literature and the
Bollen in 1989 to the structure equation model @eWwhe questionnaire devide to seven scales. Arableshed
evaluation system specific as shown in table 1.

Table 1. College student satisfaction evaluation siem

Latent variable The observed variables

The students expected  The pre-school, understaofliegching level
The pre-school, understanding of visibility
The pre-school, awareness of employment
Perceived quality Relationship between teacherssamtents
School teachers' teaching ability

The whole school hardware level
Satisfaction The humanization of school rules aslities
On the teaching activities of satisfaction
The infrastructure of satisfaction

Loyalty Students to remain in school

Recommend the school to others

Choose again, still choose this school

The satisfaction evaluation ind

This questionnaire adopts electronic questionrtairepllect. Received a total of 300 questionnaifdse 124 boys.
176 girls. In them fresher 76. sophomore 120. junior 80. senior 24.

Analysis of structural equation model
1. Confirmatory factor analysis (CFA)

Table 2. Underlying dimensions analysis table

UNSTD S FE CR =] stc SMC 1-SMC __CR AVE
SF- <--- SF 1 0711 0OKRODE 049
SE: <- SE 1247  008¢ 1457% ** 097 0865 013 (gas .72
SE] <- SE 1226 008 1436/ ** 088 078 0211 :
SS! < S 1 0.70¢ 0.49¢ 0.50

SS:  <-- S&  1.02¢ 0.10z 10.0¢ ¥ 0.707  0.50C 0.50( 0.737 0.483
SS{  <-- S&  1.02¢ 0.10¢€  9.65¢ ¥ 0.671 0.45(C 0.55(

SL1 <-- SL 1 0.90¢ 0.81¢ 0.181

SL2 <-- SL 1.03] 0.04¢ 21.66¢ *>*  0.90¢ 0.82¢ 0.17¢ 0.905 0.762
SL3 <-- SL 0.87¢ 0.04¢ 17.837 ** 0.80z 0.64: 0.35i

SO: <-- SC 1 0.667 0.44% 0.55¢

SOz <-- SC 111 0.10¢ 10.58: **  0.76¢ 0.5¢ 0.41 0.798 0.57
SO <--- SC 1.15¢ 0.10¢ 1087 ** 0821 0674 0.32¢
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According to Thomopson in 2004 proposed the strackquation model, should first analyze the measend
model, to ensure the correctness of the corretbfacan measure model. In this paper, the measmtemodel of
first-order confirmatory factor analysis. For ttmuf aspect of the model: Students' expectatiorceperd quality,
satisfaction, loyalty, get the table 2 as follows:

Among them, SS is the student satisfaction, S@iisgived quality, SE is the student expectatiohss$he student
loyalty.

According to the table can know. Factor loading l&tween 0.67 and 0.93, and very significant. Caitpo
reliability CR between 0.737 and 0.905. Multiplerredation coefficient square between 0.483 and .OM@et the
Hair (2009) and Fornell (1981), Larcker three stadd: the factor loading greater than 0.5. Thalbdity of CR is
greater than 0.6. Multiple correlation coefficisguare more than 0.5. This paper studies the nafdelultiple
correlation coefficient square except loyalty iglslly lower than 0.5, the rest are in line withe tbonditions. Can
think of four aspects has convergent validity.

2. Significant test path coefficients of the studdrsatisfaction model

Table 3. Latent variable coefficient estimate table

Estimate S.E. C.R. P Label

SE <-- SQ 541 .088 6.173 *** par_1
SS <-- SQ .613 .097 6.304 *** par_2
SS <-- SE 317 .069 4577 ** par_4
SL  <-- SQ 154 133 1157 .247 par_3
SL  <-- SS .640 128 5.014  *** par_5
Table 4. Results of variance estimation

Ectimate S E CcCR =] |l ahel

N B2f Na1 K Q2§  **  par 1.

Y1 57t .087 6.60F  ** par 1t

Y2 .30¢ .06 4931 ** par 1¢

Y3 614 072 8.40¢  ** par 1

el 71¢ .065 10.96: *** par 1¢

ez A7¢ .041 4318 x> par 1¢

ec .29¢ .04 6.61: ** par 2(

e4 702 077 9.14.  ** par 2:

et .73¢ .081 9.12¢  ** par 2:

et .89¢ .09z 9.68t  ** par 2:

e’ 221 .034 6.55:  ** par 2:

et 22k .03t 6.367 *** par 2t

et 42¢€ .04z 10.113 ** par 2¢

el( .67( .06€ 10.08: **  par 2
ell 461 .05€ 8.28t **  par 2¢
el 34¢ 051 6.74: ***  par 2¢

Whether the parameter test model estimation héstital significance, the general is a significéadt on the load
factor. The table of C.R. values (t statistic) be {p value analysis. When the p value is less th@, can be
considered that the path coefficients in the 95%fidence interval and zero exist significant diéfieces. There is
no reason to believe that the path coefficienei®zRefuse to path for the original hypothesigarb. According to
the C.R. values in Table 2, 3, P only perceivedityus the loyalty of students of 4 values greatean 0.05. Can
not refuse path regression coefficient is the adbihypothesis of zero; but the analysis on therogath, C.R.
values were significantly. This suggests the eristeof strong correlation between.

Table 5. The satisfaction evaluation model fithessomparison table

Adaptation degree index Ideal targets University degree of satisfaction index
Xz he smaller the bette 121.560

szdf <3 2.481

GFI >0.9 0.941

AGFI >0.9 0.906

RMSEA <0.08 0.071

TLI >0.9 0.949

IFI >0.9 0.962

CFlI >0.9

3. College students satisfaction model fitness amails

For a good model, in general there will be a gabdHit better illustrate the covariance matrix ahd sample matrix
of structural equation model is more close to. Maceepting the null hypothesis. This paper sel8cisreiber,
Stage, King, Nora, Barlow (2006), Schreiber (2008kkson Gillasyp, Andpurc-Stephenson (2009) atheufitness
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of the opinion. Based or”:x/d.the matching fit degree (GFl), adjusted to fit (AfzFaverage root mean square
(RMSEA) approximation error non reference fit (N\MFhcremental fit (IFl), the whole of the strucaliequation
model goodness of fit test. The specific numeriitadondition and university student satisfactiondel are shown
in table 5.

From the table 5 we can see that the student aetiish, evaluation model established by this rededdaving a
better fit. Objective response to the actual situabf samples.

CONCLUSION

Structural equation model constructed from Figure&ch standard deviation increase in perceiveditgud/ill
lead to 0.21 standard deviation is expected to owgrstudents. A one standard deviation increasegests'
expectations, the increase will bring 0.32 standi#ediations of the student satisfaction. Each siechdieviation
increase the perceived quality of indirect willigithe 0.1472 standard deviations of the studdisfaetion. This is
lower than the direct effect of satisfaction on perceived quality of the students. Similarly we ¢aow, lower
than its indirect effect through the direct effe€tperceived quality to improve student loyalty.i§means used in
the premise of other conditions are not changellibeiless than the higher education quality brawdiout by the
student satisfaction through improving the pubjidirought about by the student satisfaction effédthough
improving teaching quality in surface to enhanaeltiyalty of students is relatively low, but brotigibout through
the intermediary of the satisfaction of studertgalty is relatively large.

A @

50 50 45
|ss1 || 552 || sss|

o | 59 45
| sa1 | | s | [sas]

Figure 2. College student satisfaction evaluation adel (Standardization)

Through the experiment, the statistical resultshef student satisfaction model test results basedtactural
equation models presented in this paper truly nestche Chinese software testing center. Fully detnate the
effectiveness of the model.

This study shows that, the relevant institutionsuimversity construction, should pay more attenttonthe
infrastructure, the quality of teachers and so erc@ived quality of. Should not be concerned witlveatising
propaganda and invest a lot of resources in theddsity rankings. From the practical point of view improving
the overall quality of University education. To irope the students' satisfaction. To improve stusldayalty, get
more of the students, and promote the developnfebhimese education.
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