
2018-0872 IJOI 

http://www.ijoi-online.org/ 

 

The International Journal of Organizational Innovation Vol 11 Num 1 July 2018 

1 

 
 

THE PRACTICAL APPROACH FOR TESTING MEASUREMENT    

INVARIANCE ACROSS GENDER ISSUE FOR THE EMPATHY  

ITEMS IN SERVQUAL SCALE 
 

 

Dr. Ming Gao, Professor                                         

School of Economics and Management 

Fuzhou University, Fujian, China 

gaoming65@163.com 

 

Ling-Chuan Huang, Doctor Candidate                                    

School of Economics and Management 

Fuzhou University, Fujian, China                                      

linjan709@gmail.com 

 

Dr. Yu-Jia Hu, Assistant Professor 

Department of Distribution Management  

Shu Te University, Taiwan, R.O.C. 

h090805@gmail.com 

 

 

Abstract 

 

Measurement invariance issues have caused more and more attention as some studies 

suggested that measurement invariance did cause a number of significant differences 

for the contents on the questionnaires. As typical requirements for measurement in-

variance were difficult to reach, scholars suggested some practical approaches to 

study measurement invariance issues. This research was to utilize the practical statis-

tic approach to examine the measurement invariance issues for the part of Empathy in 

SERVQUAL Scale for retail chain stores business in Taiwan across gender. The sam-

ple in this research was selected as customers from four retail chain stores in Taiwan, 

resulting in 200 individual surveys for analysis. The results indicated the Taiwan ver-

sion of Empathy 3-item scale achieved invariant across gender groups. Finally, this 

research generated the proposals for retail chain stores business in Taiwan and rec-

ommended future scholar studies. 
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Research Background and Theoretical 

Foundation 

 

 Deming (1981) and Garvin (1987) 

claimed the service quality was the 

awareness of person satisfaction for 

counterpart the customers’ demand. 

Garvin (1987) suggested the con-

sumer’s perception of service quality 

was recognized by biased judgment 

which was different to the perception 

of tangible product management. Since 

service quality has been described as 

the critical factor to sustain the profi-

ciency for business development, the 

SERVQUAL Scales has become the 

most popular mechanism for evaluat-

ing the perception of service quality. 

The SERVQUAL Scales was formed 

by Parasuraman, Zeithaml, and Berry 

(1988). This instrument tries to dis-

cover the variation between anticipa-

tion and consciousness on a number of 

specific areas in service quality. The 

SERVQUAL Scales provided five di-

mensions to assessing the perception of 

service quality, such as tangible, re-

sponsiveness, reliability, empathy, and 

assurance. Bolton and Drew (1991) 

expanded a model to exploring the in-

fluences of a service changes on con-

sumer attitudes about service quality. 

The results indicated service changes 

were indentified to strongly impact 

consumer evaluations if service quality 

through their effect on consumer 

awareness of current concert and dis-

confirmation. 

 

Even though this questionnaire 

has applied generally to perform stud-

ies for service quality in industries or 

countries, very few studies have ex-

amined the gender issues of the meas-

urement invariance for SERVQUAL 

Scale across gender. In addition, nu-

merous researchers (Baird 1976, Blus-

tain 2000, Canary and Hause 1993) 

have suggested theories for gender 

differences in numerous facets on 

psychology and manner, such as social 

talents, communications, work ap-

proaches and so on. 

 

 People also have paid much at-

tention on the issue of increasing 

woman buying power for those years, 

and the studies for gender differences 

in consumer behavior have become 

important topic for current academy 

researcher and marketing administra-

tors in business. Research by Meyers- 

Levy and Maheswarm (1991), and 

Mitchell and Walsh (2004) revealed 

gender differences will lead to differ-

ent buyer behaviors. Mitchell and 

Walsh (2004) also claimed gender dif-

ferences resulted in different decision 

making processes. These theories and 

studies suggested that there was the 

significant relationship between gender 

and service quality. Hu (2014) con-

ducted a study to examine the meas-

urement invariance across gender in 

the version of the part of Tangibles in 

SERV- QUAL Scale for retail chain 

stores business in Taiwan. The results 

indicated the Taiwan version of Tangi-

ble 5-item scale only achieved partial 

measurement invariance. However, in 

another study, Hu, Liu, Su and Huang 

(2016) conducted a research to exam-

ine the measurement invariance across 

gender in the version of the part of 

Responsiveness in SERVQUAL Scale. 

The results indicated the Responsive-

ness 5-item scale achieved strict meas-

urement invariance across gender. 

These results explained the measure-

ment invariance across gender for 

SERVQUAL Scale maybe differently 

depends on individual items. Current 

researches need to develop more stud-

ies to verify how measurement invari-
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ance across gender issues effect the 

SERVQUAL Scale.  

 

     The proposed methods for as-

sessing measurement invariance across 

groups differ from researchers to re-

searchers (Vandenberg & Lance, 2000). 

Byrne (2010) suggested the tests for 

multi-group invariance were: (a) factor 

loadings, (b) factor covariances, and (c) 

structural regression paths. Jöreskog 

(1971) recommended the first step to 

measure the equality of covariance 

structure was the test of null hypothe-

sis. The groups were considered to 

have equivalent covariance structures 

if H0 cannot be rejected. Jöreskog 

(1971) also suggested the group data 

should perform the signal group tests 

first as group data were considered to 

have equal covariance indexes. Thus, 

conducting a configurable test was 

necessary to verify if males and fe-

males shared the similar indicators for 

model fit. If this occurred, configurable 

invariance would exist and follow up 

invariance analyses were unnecessary.  

 

However, Marsh and Hocevar 

(1985), and Byrne, Shavelson, and 

Muthén (1989) argued the strict in-

variance requirement was typically 

hard to satisfy. If the testing results 

cannot meet the strict invariance re-

quirements, a small portion of 

non-invariant items will not affect the 

comparisons for all groups in invariant 

measurement level, and the researchers 

were not necessary to conduct indi-

vidual item test. Moreover, Cheung 

and Rensvold (2002) suggested other 

moderate statistic methods to test the 

between-group invariance of CFA 

models, such as the statistics of △CFI, 

△Gamma hat, and △McDonald’s NCI 

criteria were utilized. Therefore, this 

research expanded previous research 

and applied practical statistic approach 

to evaluate the measurement invari-

ance across gender for the component 

of Empathy in SERVQUAL Scale in 

chain restaurant business of Taiwan. 

 

Research Purposes and Hypotheses 

 

Following the theory concept as 

stated, the purposes and the signifi-

cance for this research were: (a) to 

examine the measurement invariance 

for the part of Empathy in SERV- 

QUAL Scale across gender in retail 

chain stores business of Taiwan, (b) to 

generate the proposals for managerial 

applications of retail chain stores 

business, and (c) to suggest areas for 

future scholarly inquiry. Following this 

concept, the researcher proposed one 

hypothesis as follows. 

  

Hypothesis : Assuming all three 

empathy items are statistic in-

variant across gender.  

 

Methodology 

 

Following Five Likert Scale: 

strongly disagree, disagree, neutral, 

agree, strongly agree, the three items 

of Empathy in this research were little 

modified from the SERVQUAL Scales 

(Parasuraman et al, 1988). The three 

items were: (a). Service person won’t 

ignore my request even though in busy 

status. b). Service person put the inter-

ests of customers first., c). Service per-

son understands the needs of customers. 

Previous studies by Hu (2011, 2012, 

and 2013) have demonstrated the va-

lidity and reliability for this scale were 

reasonable and acceptable. The cus-

tomers from four retail chain stores in 

the Kaohsiung city of south Taiwan 

attended this research. The pretest was 

conducted with Item Analysis in 50 
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samples. The researcher applied the 

method of random sampling. Each 

store randomly invited volunteer cus-

tomers who shopping in stores to par-

ticipate the questionnaire survey. The 

total number of valid responses was 

200 (not including 15 invalid response), 

providing an adjusted response rate of 

93%. This research applied the moder-

ate and practical statistic method sug-

gested by Cheung and Rensvold (2002), 

and test the between-group invariance 

of CFA models, such as the statistics 

values of △CFI and △Gamma hat to 

examine the measurement invariance 

issues for the three items of Empathy 

from the SERVQUAL Scales across 

gender. 

 

Analysis of Results 

 

 This research applied the 

Structure Equating Modeling (SEM) 

by Analysis of Moment Structure 

(AMOS) software to test the model 

structure and hypothesis. The factor 

analysis for three empathy items for 

male, female and all groups were 

showed as Figure One, Figure Two 

and Figure Three. The results of 

multi- sample analysis for the un-

constrained and the three constrained 

models were listed as Table one. The 

unconstrained model showed an ac-

ceptable baseline model for both 

males and females.  

 

Figure 1. Factor Analysis for Empathy Items for Male Group 

 

        

Figure 2. Factor Analysis for Empathy Items for Female Group 
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Figure 3. Factor Analysis for Empathy Items for Group 

 

      

Table 1. Model Fit Indexes for Unconstrained and Constrained Model 

Model χ2 DF P χ2/DF 
GFI AGFI 

Unconstrained .000 0   1.000  

Measurement weights .030 4 1.000 .007 1.000 1.000 

Structural covariances .912 6 .989 .152 .998 .994 

Measurement residuals 3.053 12 .995 .254 .993 .990 

 

 

Table 2. Baseline Comparisons for CFI Test 

 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Unconstrained 1.000  1.000  1.000 

Measurement weights 1.000 1.000 1.018 1.041 1.000 

Structural co variances .996 .994 1.023 1.035 1.000 

Measurement residuals .987 .990 1.041 1.031 1.000 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 
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Table 3. Nested Model Comparisons for TLI Tests 

 

Model DF CMIN P 
NFI 

Delta-1 

IFI 

Delta-2 

RFI 

rho-1 

TLI 

rho2 

Measurement weights 4 0.030 1.000 .000 .000   

Structural co variances 2 .882 .643 .004 .004 .006 .006 

Measurement residuals 6 2.140 .906 .009 .010 .004 .004 

 

 

 The multi-sample analysis also 

showed the indexes of model fit for 

three constrained models (measure 

weights, structural co variances, and 

measurement residuals) across gen-

der, and these indexes indicated the 

three constrained models were ac-

cepted. The researcher listed the 

testing values for CFI in Table 2. The 

results in Table 2 indicated all △CFI 

values were less than .01, and all 

△TLI values in Table 3 were less 

than .01(P>.05). Both △CFI and 

△TLI values indicted the items 

achieve practical statistic invariant 

across the test groups. 

 

Conclusions and Suggestions 

 

 After examining the significant 

statistic values including the values 

for CFI and TLI, all △CFI values 

were less than .01, and all △TLI 

values were less than .01(P>.05). 

The results supported that the hy-

pothesis should not be rejected. The 

results revealed this Taiwan version 

of the Empathy 3-item scales from 

the SERVQUAL Scales achieved 

measurement invariance across the 

gender. The results were consistent 

with the study by Huang, Huang, 

Hung, and Hu (2017) that indicated 

the Empathy 3- item scale achieved 

strict measurement invariance across 

gender. However, the results did not  

 

consist with the views of Meyers- 

Levy and Maheswarm (1991), and 

Mitchell and Walsh (2004) suggested 

gender differences will lead to dis-

similar buyer actions. Although this 

model was fully measurement in-

variance, Milfont and Fischer (2010) 

claimed full measurement invariance 

is questionable to hold in reality.  

 

 Based on the research by Hu 

(2014), the part of Tangibles in 

SERVQUAL Questionnaire was par-

tial measurement invariance across 

the gender under strict testing ap-

proach. Actually, there are many dif-

ferent approaches for testing meas-

urement invariance issues. There are 

no agreements on the methods or 

sequences for researchers. Those 

studies revealed the researcher 

should keep sensible manner to con-

duct research for multiple items in 

questionnaire for the issues of meas-

urement invariance across group, 

based on the suitable tactic. And this 

study suggested the part of Empathy 

in SERVQUAL Scale was measure-

ment invariance across genders. 

Scholars may apply these items for 

conducting studies for service indus-

try, specially exploring the service 

quality issues for the retail chain 

store business in Taiwan. 
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