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Implementation of the SERVPERF
model in a university using multi-
variate statistic’s tools

ABSTRACT: The quality of servi-
ces has been a subject of interest
to several authors. Due to the com-
plexities of measuring an intangible
asset, various scales attempting to
measure and compare customer ex-
pectations against the perceptions
of a service have emerged. Among
the models used in the efficient me-
asurement of quality services, is the
SERVPERF model, which measures
the perception of the service re-
ceived by the customer within five
dimensions, generating indicators
to implement improvements. In this
research, the SERVPERF model was
applied to a university, and through
this model, an improvement propo-
sal for increasing the service qua-
lity provided by the institution was
determined. On the other hand, ours
can check the correct operation
SERVPERF model for measuring
the quality perceived by customers,
with the use of qualitative variables
and the Cronbach coefficient; the
proposals and improvement in the
service’s quality will be significant
for the university.
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INTRODUCTION

Due to the special nature and characteristics of services over
products, quality service cannot be measured in the same manner
as tangible products. In service, the important thing is the quality
perceived by the client that can be broken down into different
dimensions, so that a more operational concept is created for the
organization. On the other hand, measuring the quality of service
differs substantially from the measurement of product quality, be-
ing more difficult to assess and having to consider two aspects:
the process and the result of service [1].

The quality of service concept reveals a shift from the classic
concept of quality in an objective sense to a subjective concept
of quality based on customer perception. Nowadays, the quality
is defined by the customer. Quality is what the consumer says it
is, and the quality of a particular product or service is what the
consumer perceives it is, or what is the same, the quality is what
the customer says it is from their perception [2]. The folerance
zone is delimited by two levels of service: the desired service, the
service level that the customer expects, and the right service, the
level of service that the customer considers acceptable.

Among the most used in measuring customer expectations mo-
dels are the SERVQUAL and SERVPERF models, in this study we
chose to use the SERVPERF model because this model only takes
into account customer perceptions, which decreases the number
of items to be performed and provides simple interpretation [3].
On the other hand, measuring the quality of service in an educa-
tional institution and analyze the results using statistical models,
allows for the generation of improvement strategies.
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The structure of this research is as follows: Section 2
presents the conceptualization of experience of qua-
lity. Section 3 the Customers’ Expectations of Service
is shown. Section 4 presents the SERVPERF Model,
Section 5 presents the Cronbach's Alpha. Section 6
shows the methodology. Section 7 the results of the
research are shown. Section 8 presents the conclu-
sions. Finally, references are shown in Section 9.

MATERIAL AND METHODS

2. EXPERIENCE OF QUALITY

Service Quality is crucial in any organization as it helps
create the bond between the business and its clienfs
[4]. In today's competitive business environment, ser-
vice quality is very important to attract and retain cus-
tomers. This is due to the fact that customers derive
their perceptions of service quality on the levels of
satisfaction they experience with a parficular business
[5]. Businesses need to be able to satisfy customers
and meet their expectations of service quality in or-
der to gain competitive advantage [4]. Thus, marketers
need to continually assess customers’ expectations of
service quality in order to avoid customer dissatisfac-
tion [6].

Service quality is a measure of how well the servi-
ce level delivered matches customer expectations.
Service quality results from customers’ expecta-
tions of what the service provider should offer and
how the provider actually performs to meet tho-
se expectations [7]. Thus, delivering service quali-
ty means ensuring consistency in service delivery
performances on a daily basis. According to Kotler
(2007: 68) service quality is very important to aftract
and retain customers. This is due to the fact that
customers derive the perceptions of service quality
on the levels of satisfaction they experience with the
particular business [8].

3. Customer’s Expectations of Service

Customer expectations are beliefs about service de-
livery that function as standards or reference points
against which performance is judged. Customers hold
different types of expectations for service performan-
ce. Customers compare their perceptions of service
delivery with these reference points when evaluating
service quality, therefore, knowing what customers
expect is critical in gaining competitive advantage.
Failure to understand the levels of service customers
expects can mean losing a customer to competitors
who are able to meet customer's expectations and
therefore be at a risk of losing business [9].

4. SERVPERF Model

Cronin and Taylor (1992) in their empirical work pre-
sented the framework of Parasuraman, Zeithaml and
Berry (1985, 1988), with respect to conceptualization
and measurement of service quality, and propounded
a performance-based measure of service quality ca-
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lled ‘SERVPERF’, illustrating that service quality is a
form of consumer afttitude. They argued that SER-
VPERF was an enhanced means of measuring the
service quality construct. Their study was later repli-
cated and findings suggest that little if any theoretical
or empirical evidence supports the relevance of the
E-P= quality gap as the basis for measuring service
quality [10]. In equation form, SERVPERF service qua-
lity can be expressed as:

Eq. (1)

Where:

Qi = perceived quality by individual 7;

k = number of aftributes;

Pij = perception of individual “i" with respect to per-
formance of a service firm on attribute “j".

Wj = attribute importance “j” in quality perception.

5. Cronbach’s Alpha

There are various types of reliability coefficients.
Cronbach’s (1951) alpha is one of the most common-
ly used reliability coefficients and for this reason the
properties of this coefficient will be emphasized
here. Cronbach’s (1951) alpha was developed based
on the necessity fo evaluate items scored in multiple
answer categories. Cronbach (1951) derived the alpha
formula from the KR-20 formula:

piqi
-y ]

Ototal

KR — 20

Eq. (2)

k-1

Where:

K = the number of items

P = the proportion of people with score 4
q = the proportion of people with score 1
o = the variance of the total measurement

When items are perfectly correlated, and have mixed
signs, the sum of item variances will be greater than
the fotal score variance. When the individual score va-
riance is greater than total score, internal consistency
is non-existent between the item scores; therefore, the
items are measuring different concepfts. In general, as
items are more correlated, shared variance increases,
increasing internal consistency; therefore increasing the
magnitude of the alpha coefficient [11].

6. Methodology

In this section, once the concept of quality experience
is presented, the methodology for the implementation
of the model SERVPEF at a university is demonstrated
through the five dimensions perceived by customers.

1. Select and specify the dimensions and aftributes that
underlie the service of quality provided by the university.

2. Provide information on the level of dimensions: tangi-
bility, reliability, responsiveness, assurance, and empa-
thy in public services.
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3. A survey to collect primary data, which give information
on what the size and perception of the service will be.

4. The sampling rate is determined for the information co-
llection. In this application, simple random sampling was
selected.

5. The number of observations according to the range of
the ratio and deriving this equation n is calculated with:

k st
e Eq. (3)

Sszum

Where:

Z (o / 2) = the value of the standard deviations.
p = the proportion of expected success of the popu-
lation.

q = the failure rate of the population or phenomenon
to study.

e = the allowable error in the number of observations.

6. To assess the reliability of the measurement ins-
trument, it was analyzed by Cronbach’s alpha. Within
this category of coefficients, Cronbach'’s alpha is un-
doubtedly the most widely used by researchers. Alfa
estimated lower limit of the reliability coefficient and
is expressed by the equation:

Where

k = the number of test items.

Si = the variance of the items.

Ssum = the variance of the total test.

7. The questionnaire used in this study is based on the
SERVPERF model, measuring satisfaction using only
perception, through 12 items, using a Likert response
scale of 4 points where more means a higher level.
Also, 4-level Likert scale was used fo avoid the cen-
tral points.

8. The questionnaire is applied and the data is
analyzed to verify what is significant.

9. Data was standardized to use the mean p instead of
mode as a measure of cenfral tendency and analyze
data as normal.

10. With the data standardized, the Mahalanobis dis-
tance is applied in order to establish significant fac-
tors, it is to say, the Euclidean distance.

11. Based on the results of the Euclidean distance,
improvement proposals for increasing the students
quality experience are carried out at a confidence le-
vel of 95%.

12. Based on the results of Euclidean distance at
confidence level of 95%, improvement proposals
for increasing the degree of service satisfaction are
created.
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7. Results of the Research

The dimensions selected to develop the SERVPERF
model are: the aspect of the company, facilities attrac-
tive visually, the service and responsiveness. Accor-
ding to this dimensions, the questionnaire applied was:
1) The university has functional facilities to provide a
good service?

2) The university facilities are suitable to be comforta-
ble during the hours that remain in it?

3) Were the syllabi completed in your classes of this
this semester?

4) If an academic problem occurs, the teachers have
disposition to fix it?

5) Did the teachers gave good lessons?

©) Is the teacher’s knowledge appropriate?

7) Did the teachers cared about your specific needs?
8) The university provides personal attention?

9) Is the University education quality adequate?

10) If you have any administrative problem, the solution
that you received satisfied your needs?

11) Does the administrative staff offer fast and a quality
service?

12) According to your needs, does the University have
adequate hours?

Subsequently the observations number was estimated
according to the confidence interval of the proportion.
The used formula is as follow:

L _PU=p)Z;  1.96°(0.95) + (05) _

(0.07)2 =37 Eq. (4)

The number of observations to perform is 37 to gua-
rantee a confidence level of 95%.

e?

On other hand to assess the reliability of the measuring
instrument we proceeded with an analysis of the inter-
nal consistency by calculating the Cronbach'’s alpha.
Within this category of coefficients, Cronbach’s alpha
is undoubtedly the most widely used by researchers.
Alfa estimates the lower limit of reliability coefficient
and is expressed by the equation:

k s}

— %1 —= Eqg. (b

kq Séum 46

The next table shows the matrix by items to estimate
the Cronbach alpha:
Table 1: Results Matrix

Questionnaire tem
1

\\\\\\\\\\\
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Then, using the matrix table showed above, the corre-
lation coefficient was estimated for each item. The
results of the analysis are shown below:
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Fig. 1: Correlation Matrix

The figure 1 presents the correlation between the
analyzed items and the obtained responses in the
number of the questionnaires applied. According to
the correlation matrix, it was obtained that there is an
adequate correlation by items, due this, the expected
values of correlation must be higher than the 0.70.

Table 2: Cronbach Alpha

Variable Mean StDev Total Corr Ccorr Alpha
Item 1 32.650 4.258 0.3575 0.4646 0.7945
Item 2 32.850 4.222 0.4075 0.3411 0.7899
Item 3 32.725 3.974 0.6536 0.5672 0.7628
Item 4 32.775 4.098 0.4828 0.3413 0.7830
Item 5 32.450 4.350 0.2899 0.4325 0.7989
Item 6 32.625 4.295 0.3478 0.2421 0.7948
Item 7 32.825 4.314 0.3350 0.4039 0.7956
Item 8 33.075 4.047 0.5460 0.4101 Q.7757
Item 9 33.000 4.051 0.6715 0.6215 0.7636
Item 10 32.950 4.314 0.3748 0.4855 0.7925
Item 11 33.000 4.285 0.4046 0.3903 0.7900
Item 12 32.600 4.260 0.4335 0.2935 0.7876

According fo the results of Cronbach’s alpha for each
item > Q.7 it is assumed that the applied questionnaire me-
asures the necessary dimensions of SERVPERF model
to estimate the quality of service. In addition Cronbach'’s
alpha global, that is, the overall average of the coefficients
is equal o 0.8006 or 80.06% expressed as a percentage
indicating a good fit of the data to be measured.

Once the analysis of the Cronbach coefficient has been
accepted, and proving that the items measure the requi-
red dimensions, the data of each item were normalized in
order to establish the main factors, as shown below.

With the results of the coefficients, the data is standar-
dized fo use the average p and standard deviation ¢ as
the parameters, in other words the data are normalized
to estimate the Mahalanobis distance. A standardization
of data was performed to convert qualitative variables to
quantitative type, using Minitab 17, allowing the change of
parameters. The standardization of data was carried out
by: X —
cH Eq (6)
o

Z= - N((0,1)

The standardized data table shown below:
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Table 3: Standardized data

Item 1STD Item 1STD_1Item 1STD_Z Item 1STD_Z Item 1STD_¢ Item 1STD_EItem 1 STD_Eltem 1STD_7 Item 1 STD_E Item 1 STD_C Item 1 STD_1Item 1STD_1
163897056 0.1080945 -1.28846231 0 -0.56785207 -1.84816895 -1.50128698 -0.85080176 -2.54471863 -1.50143244 -1.34363195 -1.97708056
163897056 0.1080945 -0.06135535 0 -0.56785207 -0.24106552 -1.59128698 -2.06623285 -1.11107433 0.31848567  0.3900867 -0.29445881
-0.18210784  0.1080945 -0.06135535 -1.22474487 1.17938506 1.36603792 0.08375195 1.58006041 0.32256997 -1.50143244  0.3900867 1.38816295
-0.18210784 -1.33316549 -0.06135535 -1.22474487 1.17938506 -0.24106552 0.08375195 0.36462933 0.32256997 -1.50143244 -1.34363195 -0.29445881
-0.18210784  0.1080945 -0.06135535 117938506 -0.24106552 0.08375195 0.36462933 1.75621426 2.13840377 2.12380534 -0.29445881
-0.18210784 -1.33316549 -0.06135535 1.22474487 1.17938506 1.36603792 0.08375195 -0.85080176 0.32256997 -1.50143244 -1.34363195 -0.29445881
018210784 0.1080945 -1.28846231 1.17938506 -0.24106552 -1.59128698 0.36462933 0.32256997 -1.50143244 2.12380534 -0.29445881
018210784 0.1080945 -1.28846231 0 1.17938506 -0.24106552 -1.59128698 0.36462933 0.32256997 0.31848567 0.3900867 -0.29445881
018210784 0.1080945 -0.06135535 0 1.17938506 -0.24106552 0.08375195 1.58006041 1.75621426 0.31848567 0.3900867 -0.29445881
163897056 0.1080945 -1.28846231 0 1.17938506 -0.24106552 0.08375195 -0.85080176 1.75621426 2.13840377 0.3900867 1.38816295

0

7
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°

-3.09583328 -2.77442548 -1.28846231 -0.56785207 -1.84816895 0.08375195 -0.85080176 -1.11107433 0.31848567 -1.34363195 -0.29445881
018210784 0.1080945 -1.28846231 -1.22474487 -0.56785207 1.36603792 -1.50128698 0.36462933 0.32256997 0.31848567 -1.34363195 -0.29445881
018210784 1.54935449 1.16575162 0 -0.56785207 1.36603792 1.75879087 0.36462933 175621426 0.31848567 0.3900867 -0.29445881
-0.18210784 -1.33316549 -2.51556928 -2.44948974 -0.56785207 -1.84816895 0.08375195 -0.85080176 -1.11107433 -1.50143244 -1.34363195 -0.29445881
018210784 0.1080945 1.16575162 -0.56785207 -0.24106552 1.75879087 0.36462933 0.32256997 0.31848567  0.3900867 -1.97708056
127475488 0.1080945 1.16575162 1.22474487 -0.56785207 -0.24106552 1.75879087 158006041 175621426 0.31848567 0.3900867 1.38816295

°

018210784  0.1080945 1.16575162 1.22474487 -0.56785207 -0.24106552 -1.50128698 -0.85080176 0.32256097 0.31848567 0.3900867 1.38816295
018210784 0.1080945 -0.06135535 117938506 1.36603792 0.08375195 1.58006041 0.32256997 0.31848567 0.3900867 -0.29445881
127475488 0.1080945 -0.06135535 1.22474487 1.17938506 1.36603792 0.08375195 -0.85080176 0.32256997 0.31848567 0.3900867 -0.29445881
163897056 0.1080945 -1.28846231 -0.56785207 136603792 0.08375195 -0.85080176 -1.11107433 0.31848567 2.12380534 -1.97708056
127475488 0.1080945 1.16575162 0 1.17938506 -0.24106552 0.08375195 0.36462933 0.32256997 0.31848567 0.3900867 -0.29445881
-0.18210784 -1.33316549 -0.06135535 -0.56785207 -0.24106552 0.08375195 -0.85080176 -1.11107433 0.31848567  0.3900867 -0.29445881
-0.18210784  0.1080945 -0.06135535 -1.22474487 -0.56785207 -0.24106552 -1.59128698 0.36462933 -1.11107433 0.31848567 -1.34363195 -0.29445881
-0.18210784 -1.33316549 -1.28846231 -2.44948974 -0.56785207 -0.24106552 0.08375195 -2.06623285 -1.11107433 -1.50143244 -1.34363195 -1.97708056
-0.18210784  0.1080945 1.16575162 -1.22474487 -0.56785207 1.36603792 0.08375195 -0.85080176 -1.11107433 0.31848567 0.3900867 -0.29445881
-0.18210784  0.1080945 1.16575162 -0.56785207 -0.24106552 0.08375195 1.58006041 0.32256997 2.13840377 0.3900867 1.38816295
018210784  0.1080945 1.16575162 1.22474487 1.17938506 1.36603792 0.08375195 158006041 0.32256997 0.31848567 0.3900867 1.38816295
-0.18210784  0.1080945 1.16575162 117938506 -0.24106552 1.75879087 0.36462933 0.32256997 0.31848567 0.3900867 1.38816295
-0.18210784  0.1080945 1.16575162 117938506 -0.24106552 1.75879087 -0.85080176 0.32256997 -1.50143244 -1.34363195 1.38816295
-0.18210784 -1.33316549 -0.06135535 1.22474487 -0.56785207 -0.24106552 0.08375195 -0.85080176 -1.11107433 0.31848567 0.3900867 -0.29445881

°

°

°

°

oo

1.27475488 -1.33316549 -0.06135535 0 -2.31508919 -1.84816895 0.08375195 0.36462933 0.32256097 0.31848567 0.3900867 -0.29445881
127475488 0.1080945 -0.06135535 -0.56785207 -0.24106552 1.75879087 -0.85080176 0.32256997 -1.50143244 -1.34363195 1.38816295
-0.18210784 -1.33316549 -0.06135535 -1.22474487 -0.56785207 1.36603792 0.08375195 0.36462933 -1.11107433 0.31848567 0.3900867 -0.29445881
127475488 0.1080945 -0.06135535 1.22474487 -0.56785207 1.36603792 0.08375195 0.36462933 0.32256997 0.31848567 0.3900867 -0.29445881
127475488 1.54935449 -0.06135535 1.22474487 -0.56785207 -0.24106552 0.08375195 0.36462933 0.32256997 0.31848567 -1.34363195 -0.29445881
127475488 154935449 1.16575162 1.22474487 -0.56785207 -0.24106552 0.08375195 1.58006041 0.32256997 0.31848567 0.3900867 1.38816295
127475488 154935449 1.16575162 -0.56785207 -0.24106552 0.08375195 0.36462933 0.32256997 0.31848567  0.3900867 -0.29445881
-0.18210784 1.54935449 -0.06135535 1.22474487 -0.56785207 -0.24106552 0.08375195 -0.85080176 -1.11107433 0.31848567 0.3900867 1.38816295
127475488 1.54935449 -1.28846231 -1.22474487 -2.31508919 -1.84816895 -1.50128698 -0.85080176 -1.11107433 -1.50143244 -1.34363195 -0.29445881
127475488 154935449 1.16575162 1.22474487 1.17938506 -0.24106552 0.08375195 0.36462933 0.32256997 0.31848567 0.3900867 -0.29445881

°

°

On the other hand, once applying the data standardiza-
tion as shown in Table 5, the significant factors of cus-
tomers are determined according to the 5 dimensions
established in secfion 6. Next the standardized data,
the Mahalanobis distance is estimated to determine
the significant items using Minitab 17 as shown:

Table 4: Principal Component Factor Analysis of the Correla-
tion Matrix

Unrotated Factor Loadings and Communalities

Variable Factorl FactorZz Factor3 Factord4d Factor5 Communality
Item 1 0.462 -0.671 -0.096 0.321 0.026 0.786
Item 2 0.513  -0.335 -0.435 0.387 -0.048 0.717
Item 3 0.743  -0.249 -0.007 -0.207 0.291 0.750
Item 4 0.602  -0.003 -0.296 -0.246 0.028 0.512
Item 5 0.399 0.465 0.541 0.252 -0.z08 0.775
Ttem 6 0.448 0.359 0.205 0.399 0.480 0.761
Item 7 0.450 -0.220 0.487  -0.430 0.418 0.848
Item 8 0.671 -0.012 0.086 0.242 -0.269 0.589
Ttem 9 0.772 0.065 0.243 0.027 -0.229 0.712
Item 10 0.501 0.432 -0.467  -0.350 -0.061 0.782
ITtem 11 0.516 0.546 -0.372 0.048 0.137 0.724
Ttem 12 0.550 -0.215 0.191 -0.296  -0.468 0.692
variance 3.8202  1.5544 1.3173  1.0350 0.9122 8.6481
% Var 0.3219 0.130 0.110 0.086 0.076 0.721
Table 5: Factor Score Coefficients

variable Factorl FactorzZ Factor3® Factord Factorh
Ttem 1 0.1z21 -0.432 -0.073 0.311 0.1l06
Ttem 2 0.134 -0.215 -0.331 0.374 -0.052
Ttem 3 0.1%a -0.160 -0.005 -0.200 0.319
Ttem 4 0.157 -0.00Z2 -0.225 -0.237 0.031
Item 5 0.104 0.289 0.411 0.z244 -0.228
Ttem A 0.117 0.231 0.156a 0.385 0.527
Ttem 7 0.118 -0.142 0.370 -0.414 0.458
Ttem 8 0.175 -0.008 0.085 0.234 -0.295
Ttem 9 0.202 0.042 0.185 0.02a -0.251
Item 10 0.131 0.z278 -0.354 -0.338 -0.067
Item 11 0.135 0.352 -0.282 0.047 0.150
Ttem 12 0.144 -0.138 0.145 -0.286 -0.514

As can be seen the dispersion of data on the effect
of each item on the perception of quality is distribu-
ted equivalently, in other words, the 12 questions that
include the 5 dimensions of the model SERVPERF be
addressed in order to ensure an optimal experience
quality.

Once found the significant factors improvement strate-
gies were established according to each dimension ba-
sed on:
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Table 6: Results and Proposal of Improvement

Dimension Problem Proposed
Improvement improvement
Good Variation in To establish
presentation presentation uniform for
working days.
Easily locatable | Itis not well Carry out
located publicity
Parking campaign and
missing delivery of
information
leaflets
Expanding car
park
Good Inadequate Training and
relationship service standardize staff
for the service
rendered equal.
Interests of Lack of Train teachers
students interest in and
students administrative
staff in order to
ensure a quick
response to the
student’s needs.
Clear and The Due to the
understandable information structure of the
information is not university it is
transmitted necessary to
adequately create a real time
at all levels electronic
information
system for all
staff and
students.
Security service | Adequate No improvement
is necessary.
Telephone Adequate No improvement
contact is necessary.
Instruments Adequate No improvement
and procedures is necessary.

According fo the analysis shown, it is observed that the
most significant factors as the results are the lack of stan-
dardized work, by the administrative and teaching staff,
and the absence of effective communication, which can
occur through an electronic communication system, to
ensure that the administrative staff, teachers and students
are informed about developments within the universi-
ty and most importantly, students are listened and their
needs are met.

8. Conclusions

According to the analysis, it was shown that the signifi-
cant factors based on the results obtained, are, the lack
of standardized work by the administrative and teaching
staff, besides the lack of effective communication at all
levels, which can be treated with the implementation of
an electronic communication system, which ensures that
the administratfive staff, feachers and students are aware

Ingenian(es

of the events within the university and students are heard
and that their needs are met. Furthermore you can verify
the proper functioning of the model SERVPERF in measu-
ring customer expectations, based on qualitative data and
making a transformation to treat them as quantitative data.
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