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Abstract

Service is an activity that is interactive between communities that aims to provide satis-
faction and comfort. To achieve this goal, it is necessary to improve the quality and quality of
services as well as in the Hajj registration service. The purpose of this study was to analyze the
level of satisfaction with Hajj Registration Services using the Fuzzy Service Quality (Servqual)
and Importance Performance Analysis (IPA) methods. The data collection technique in this
study used 100 questionnaires. The statement items used refer to the dimensions of service
quality, namely reliability, responsiveness, assurance, empathy and physical evidence and the
methods used to analyze are service quality (servqual) and Importance Performance Analysis
(IPA). The servqual method will measure the service quality of each dimension so that the
gap value is obtained which is the difference between expectations and reality received by the
registrant. The servqual method is then integrated with Importance Performance Analysis to
classify certain service quality attributes. The results showed that the Hajj registrants were
not satisfied with the quality of services provided by the Ministry of Religion in Kabupaten
Bogor by showing a negative servqual score. In light of the aftereffects of the IPA, there are
9 attributes that are in quadrant B and quadrant C, 3 attributes that are in quadrant D and
none of them are in quadrant A. Therefore, improving service quality needs to be carried out
by the Ministry of Religion in Kab. Bogor.
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1. Introduction

Service is an activity that is interactive between communities that aims to provide satisfaction
and comfort. Services need to be supported by service quality, adequate facilities, and ethical
manners. One of the services that need to be considered is public services, especially in government
agencies such as the ministry of religion in Bogor district. The agency is a government institution,
one of which is engaged in the management of prospective pilgrims for Hajj and Umrah. Currently,
the number of registrations for prospective pilgrims in these institutions is increasing day by day, so
the waiting time for the queue reaches 18 years. This resulted in officers getting busier to serve the
registrants, especially in providing information about the hajj. In order for the services provided
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to run effectively and efficiently in accordance with established policies, a system is needed that
can assist and identify satisfaction with the services provided. The method used in satisfaction
analysis is the method of fuzzy service quality (servqual) and importance Performance Analysis
(IPA).

In identifying customer perceptions and expectations using linguistic variables such as very
satisfied, satisfied, fair satisfactory, dissatisfied and very dissatisfied. These linguistic variables
are vague or indeterminate [1], therefore fuzzy theory is needed to convert the values of linguistic
variables into numerical variables. Fuzzy logic provides a simple way to draw definite conclusions
from information that is ambiguous, or vague in nature [2].

The servqual method is used to measure and manage service quality [3]. The servqual method
is then integrated with Importance Performance Analysis in order to classify certain service quality
attributes so that appropriate actions can be taken for each of these attributes. Several previous
studies that have used the fuzzy Service Quality and IPA methods are measuring service quality at
brokerage offices in Iran [4], measuring service quality by determining the gap between consumer
expectations and perceptions, determining the level of significance between consumer expectations
and perceptions, and determining the level of service quality[5], evaluates the quality of service in
the hotel industry [6], conducts an analysis of Travel Customer Satisfaction [7]. Measuring service
in the food industry [8], Service quality of the Tomohon Population Service [9], To analize education
Services [10], satisfaction of patients who use BPJS Health services [11] and Implementation of
Fuzzy - Service Quality Against Level Student Service Satisfaction [12]. Based on some of these
studies, it can be seen that using Fuzzy service Quality and IPA methods can measure the quality
of satisfaction with customer service. So, in this study, we try to use this method in determining
the quality of Hajj registration services at the Bogor Ministry of Religion office.

2. Methods

This satisfaction level analysis was built using the System Development Life Cycle (SDLC)
approach. The system development life cycle (SDLC) is a series of activities carried out in this
study. Analysis of Hajj Registrant Satisfaction Levels is shown in Figure 1

Figure 1. System Development Life Cycle Flow Chart
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The steps taken during the study are broken down as follows:

1. Planning
At this stage, in-depth planning is carried out before making a service satisfaction analysis
system at the Ministry of Religion. Planning in this case includes finding the topics to be
analyzed, the population and samples in the research and the methods that will be used in
the system as well as adjustments to the topics discussed.

2. Analysis
The initial step is to break down the assistance fulfillment issues contained in the Ministry
of Religion and in view of the examination of the issues experienced, critical thinking ar-
rangements and the servqual and IPA techniques are intended to be utilized in tackling these
issues.

3. Design
At this stage, the first step is to design the system design, the methods used, including the
system flow, database design and web design. The design and flow of the system are arranged
so that the system can work properly and correctly so that it is comfortable to use by system
users.

4. Implementation Phase
System implementation is carried out after the system design stage is completed. At this stage
the implementation of the Servqual method and Importance Performance Analysis using the
PHP (Hypertext Preprocessor) programming language, MySQL as database storage, and
sublime text as the software used as an editor in the program implementation.

5. Evaluation
Evaluation is carried out to find various potential errors and bugs. At this stage, the validity
and reliability tests were carried out on the questionnaire distributed to the Hajj registrants.
In addition, other tests were carried out, namely looking for errors when implementing the
Fuzzy Service Quality and Importance Performance Analysis methods.

(a) Fuzzy Service Quality
Fuzzy theory to represent uncertainty related to patience, uncertainty and lack of in-
formation about certain elements of the problem at hand. The underlying strength of
fuzzy set theory is that it uses linguistic variables rather than quantitative variables to
present concepts that are not precession [12]. Determination of the Fuzzy Set is carried
out to determine the score of the answers of the Hajj registrants based on the criteria
for each of the criteria proposed in the questionnaire. Assurance of the fluffy set should
be visible in Figure 2

Figure 2. System Development Life Cycle Flow Chart

The values used in determining the weights (scores) that we use to determine the level
of service quality from the calculation of the fuzzification value are as follows:

i. Category 1 = Very Bad with a score of 1,2,3,4, (Including answers to the Percep-
tions/Expectations questionnaire, namely Strongly Disagree/Strongly Unexpected).

ii. Category 2 = Not Good with a score of 3,4,5,6 (Including answers to the Percep-
tions/Expectations questionnaire, namely Disagree/Not Expected).
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iii. Category 3 = Fairly Good with a score of 5,6,7,8 (Includes answers to the Percep-
tions/Expectations questionnaire, namely Agree/Sufficiently Expected).

iv. Category 4 = Good with a score of 7,8,9,10 (Includes answers to the Percep-
tions/Expectations questionnaire, namely Agree/Sufficiently Expected).

v. Category 5 = Very Good with a score of 9,10,11,12 (Includes answers to the Per-
ception/Expectations questionnaire, namely Strongly Agree/Strongly Expected)

Furthermore, the fuzzification calculation is carried out to obtain the lower limit value(c),
the middle limit (a), and the upper limit (b) which are the values of the Triangular Fuzzy
Number (TFN). The calculation of the fuzzification value of the questionnaire data is
carried out by the following formula in Eq. 1, Eq. 2, and Eq. 3.

Lower limit value(c) =
bi1n1 + bi1n2 + bi2n3 + ...+ bi(k−1)nk

n1 + n2 + ...+ nk
(1)

Midlle Limit Value (a) =
bi1n1 + bi2n2 + bi3n3 + ...+ biknk

n1 + n2 + ...+ nk
(2)

Upper Limit Value (b) =
bi2n1 + bi3n2 + bi4n3 + ...+ biknk−1

n1 + n2 + ...+ nk
(3)

Description:
bi : average fuzzy set value per level of importance
n : number of respondents per level of importance

After each statement has the difference, the next step is to fuzzified to get a single
correct value. Defuzzification is obtained by averaging the lower value, middle value
and upper value of each criterion obtained from the triangular fuzzy number value that
has been obtained [13].
Service quality is a model developed by Zeithaml, Parasuraman, and Berry (1990) [11].
Servqual is used to calculate the Gap. Gap measurement is the difference between
the expected service and the service received by consumers. After getting the next
defuzzification value to the Servqual calculation [12]. The Servqual calculation can be
calculated by the difference between the value of Reality defuzzification and expected
defuzzification. The value of the difference between expectations and the reality of the
registrant who has a positive value indicates that the service is felt to be in line with
expectations, while if it is negative, it indicates that the service felt by the registrant is
not in line with expectations. The following is the Servqual Eq. 4 according to [13].

Q = P (Perceived Service− E(Expected Service)), (4)

Description:
Q : Quality of service
P : Reality of service
E : Expectation of service

(b) Importance Performance Analysis (IPA)
This method requires measuring the level of conformity to find out how much satisfaction
the registrant gets with the existing services at Winning and measuring how much
and understanding the Ministry of Religion has of what the registrant wants for the
services provided. In the Importance Performance Analysis, mapping is carried out
into 4 quadrants for all variables that affect service quality, following the division of
quadrants in the importance performance analysis [14]:
i. Quadrant A (Main Priority)

In this area contains factors that are considered important by customers, but in fact
these factors are not as expected by customers. Variables in this quadrant must be
improved by means of periodic improvements so that the performance of variables
in this quadrant can increase.



3 RESULT AND DISCUSSION 160

ii. Quadrant B (Maintain Achievement)
In this area contains factors that are considered important by customers and these
factors are considered by customers to be in accordance with what they feel, so
that the level of satisfaction is higher and the variables in this quadrant must be
maintained.

iii. Quadrant C (Low Priority)
In this area contains factors that are considered less important and in fact their
performance is not too special. Increasing the variables included in this quadrant
can be reconsidered because the effect felt by the customer is small.

iv. Quadrant D (Excessive Priority)
In this area contains factors that are considered less important and customers feel
that performance is too excessive. Variables in this quadrant can be reduced by the
company in order to save costs.

6. Validity Test and Reliability Test
Validity test was conducted to determine the accuracy of each question on the questionnaire
distributed by researchers and processed using SPSS software. Validity is showing the degree
of accuracy between the data that actually occurs on the object and the data collected by
the researcher to find the validity of an item statement after that the item score is correlated
with the total number of these items [18]. In this study using a significant level of 5% if
the correlation coefficient is low / not significant then the item is declared invalid. From the
data processed by SPSS, with N=100 then r table 5% = 0.195. If R count > R table then
the statement item is considered valid. One way to test the validity of the questionnaire is
to use the Pearson product moment correlation method with the following formula in Eq. 5

rCount =
n (
∑
xy)−

∑
x
∑
y√

(n
∑
y2(
∑
y)2) (n

∑
y2(
∑
y)2)

(5)

Description:
r : correlation
x : score of each item
y : total score minus the score for each item
n : sample size
Reliability test was conducted to determine the level of reliability of each question on the
questionnaire distributed by researchers. Reliability is the extent to which measurement
results using the same object will produce the same data [19]. The method for measuring
reliability in this study is Cranbach alpha. The Cranbach alpha formula is as in Eq. 6

ri =

(
k

k − 1

)(
1−

∑
σ2b

σ2t

)
(6)

Description:
ri : eliability coefficient alpha
k : number of question items∑
σ2b : number of item variants∑
σ2t : total variance

Reliability testing can be carried out together on all items or questions in the research
questionnaire[20]. The basis for making decisions in reliability testing is as follows:

(a) If Cronbach’s Alpha value > 0.60 then the questionnaire is declared reliable or consistent.
(b) Meanwhile, if Cronbach’s Alpha value < 0.60 then the questionnaire is declared unreli-

able or consistent.

3. Result and Discussion

The phases of exploration to dissect the degree of fulfillment with Hajj Registration Services
utilizing the Fuzzy Servqual and IPA technique. Stages begin with entering the preparation of
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the questionnaire. Questionnaires in this study that there are 21 statements and data used in
data processing as many as 100 respondents. The questionnaire will then go through the stages
of validity and reliability testing, if it is not valid and reliable, the questionnaire data will be
tested again, after obtaining a valid and reliable questionnaire, then proceed with processing the
questionnaire data. Furthermore, the fuzzification calculation process is carried out and the fuzzy
expectations and reality fuzzy results are included in the calculation of the gap value for the service
quality method. After all, processes starting from the questionnaire data test stage to calculating
the gap value using the service quality method, the results of the service quality gap will be
displayed in quadrants according to the importance-performance analysis method on the system
display. The results of this analysis show the dimensions and aspects that must be improved by
the Ministry of Religion Kab. Bogor.

1. Result of Questionnaire
The respondent’s answer used is a Likert scale, which is a statement that shows the level of
agreement or disagreement with the respondent. The answer scale is 1 -5. The following is
the meaning of the scale:
1 =Very Dissatisfied (VD)
2 = Unsatisfactory (U)
3 = Fairly Satisfactory (FS)
4 = Satisfactory (S)
5 = Very Satisfactory (VS).

In this study, the validity and reliability tests used the SPSS 21 application. In this study
the questionnaire data was valid and reliable, the validity and reliability tests can be seen in
Table 1 and 2.

Table 1. Expected Validity Test Results

No Statement R Count R Table Description
Reliability

1 P1 0.549 0.195 Valid
2 P2 0.504 0.195 Valid
3 P3 0.623 0.195 Valid
4 P4 0.580 0.195 Valid

Responsiveness
5 P5 0.654 0.195 Valid
6 P6 0.638 0.195 Valid
7 P7 0.658 0.195 Valid
8 P8 0.632 0.195 Valid

Guarantee
9 P9 0.776 0.195 Valid
10 P10 0.577 0.195 Valid
11 P11 0.604 0.195 Valid
12 P12 0.584 0.195 Valid

Empathy
13 P13 0.672 0.195 Valid
14 P14 0.486 0.195 Valid
15 P15 0.693 0.195 Valid
16 P16 0.653 0.195 Valid

Physical Evidence
17 P17 0.726 0.195 Valid
18 P18 0.462 0.195 Valid
19 P19 0.344 0.195 Valid
20 P20 0.465 0.195 Valid
21 P21 0.671 0.195 Valid
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Table 2. Reality Validity Test Results

No Statement R Count R Table Description
Reliability

1 P1 0.549 0.195 Valid
2 P2 0.504 0.195 Valid
3 P3 0.623 0.195 Valid
4 P4 0.580 0.195 Valid

Responsiveness
5 P5 0.654 0.195 Valid
6 P6 0.638 0.195 Valid
7 P7 0.658 0.195 Valid
8 P8 0.632 0.195 Valid

Guarantee
9 P9 0.776 0.195 Valid
10 P10 0.577 0.195 Valid
11 P11 0.604 0.195 Valid
12 P12 0.584 0.195 Valid

Empathy
13 P13 0.672 0.195 Valid
14 P14 0.486 0.195 Valid
15 P15 0.693 0.195 Valid
16 P16 0.653 0.195 Valid

Physical Evidence
17 P17 0.726 0.195 Valid
18 P18 0.462 0.195 Valid
19 P19 0.344 0.195 Valid
20 P20 0.465 0.195 Valid
21 P21 0.671 0.195 Valid

From the results of the validity test on the expectation and perception data after comparing
the calculated r value with the r table value = 0.195, then all the expectations and perceptions
attributes are declared valid, because all the calculated r values are greater than the r table
values.

In the reliability test, less than 0.6 is not reliable, while more than 0.6 can be said to be
reliable. Reliability testing of the results of the questionnaire was carried out to ensure
whether the questionnaire was consistent in measuring the same symptom. For the results
of the Output Reliability Statistics using the Cronbach’s Alpha technique. The value of
Cronbach’s Alpha from the results of processing the perception data obtained a value of
0.908 and the expectation is 0.941. Thus, the data is reliable and considered good.
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2. Result of Fuzzy Service Quality
After processing the data, it can be determined that a negative satisfaction value (0) indicates
the quality of service exceeds the level of customer satisfaction. If the satisfaction value is
appropriate (=0), it shows that the quality of service is in line with expectations. The results
of the Fuzzy Quality service show that the service aspect with the statement that the location
of the Ministry of Religion is easy to find (P19) gets the highest gap with a gap value of -2.9
and the service aspect with a statement of accuracy in your data verification process (P3) gets
the lowest gap with a gap value of -1 ,42. The results of these scores can be interpreted that
the Hajj registrants have high hopes for the Office of the Ministry of Religion Kab. Bogor to
make it easier and provide clear office address information because the office location is in the
village and there is no office nameplate on the street, because this information is important
for far-away Hajj registrants.

3. Result Of Importance Performance Analysis
From the results of the analysis of Importance performance analysis through the system, it
has been seen that the location of the attributes that enter into each available quadrant. The
grouping of attributes as follows:

(a) Quadrant A
In this quadrant, shows the attributes that affect the satisfaction of Hajj registrants at
the Ministry of Religion, this quadrant should be prioritized by the Ministry of Religion
because this attribute is considered important by the registrant but the service is still
not satisfactory. In this quadrant there are no attributes entered, meaning that there is
no unsatisfactory service in the Hajj registration service.

(b) Quadrant B
In this quadrant, the attributes that affect the satisfaction of registrants at the Ministry
of Religion in this quadrant need to be maintained, because the implementation has
been in accordance with the interests and expectations of the registrants, so as to sat-
isfy the hajj registrants. Attributes included in quadrant B are Accuracy in the process
of verifying your data (P3), Accuracy of service opening and closing hours (P4), Officers
are alert in serving the registration process)(P8), Officers have knowledge of registration
procedures(P9), You feel safe and comfortable while at the Ministry of Religion(P10),
Ministry of Religion officers are always kind and polite to you (P13), Officers pay indi-
vidual attention to you(P15), Ministry of Religion officers are always nice and polite to
you (P16), Facilities within the Ministry of Religion (chairs, tables, bathrooms ,etc.) are
clean and in good condition (P17). The first aspect that must be prioritized and must
be improved by the Ministry of Religion Kab. Bogor is a statement by the Ministry of
Religion officers to always be kind and polite to you (P16). Where the Hajj registrant
has different emotional stability or a bad mood due to various factors. Furthermore,
what must be maintained in the Hajj registration service is accuracy in the data ver-
ification process (P3) and officers have knowledge of registration procedures (P9), all
Hajj officers must have knowledge about the world of Hajj, from pre-registration to
post-registration.

(c) Quadrant C
In this quadrant, the attributes that affect the satisfaction of the Hajj registrants in
Winning are still considered less important by the Hajj registrants, while the quality of
their work is normal or sufficient. Attributes included in quadrant C are The Ministry of
Religion officers are dexterous in handling your registration request(P1), Officers have
the ability in your registration process(P2). When you need something the staff has
time to help you(P7), Friendly staff in serving Hajj registrants (P11), Officers are well-
dressed and well-groomed(P12), Officers provide the same service regardless of social
status (P14), Ministry of Religion has a comfortable place(P18), locations are easy to
find(19), Ministry of Religion officers have a clean and tidy appearance (20). Aspects
that must be carried out by Hajj officers are Ministry of Religion officers who are agile
in handling requests your registration (P1), the officer has time to help you (P7), looks
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clean and tidy (P20) and is friendly in serving Hajj registrants (P11). this is because
not all applicants have a stable emotional level.

(d) Quadrant D
In this quadrant, the attributes that affect the satisfaction of the Hajj registrants at
the Ministry of Religion are considered excessive in their performance, this is mainly
because the registrants consider the existence of these attributes not too important,
but the implementation is done very well. The attributes included in quadrant D are
Not too long in waiting for the photo-taking process (P5), It doesn’t take long to wait
for your registration/file verification process (P6), The Ministry of Religion has a large
and safe parking lot (P21). The first aspect whose service is considered good is that it
doesn’t take long to wait for photos (5) and the registration/file verification process (6),
this is due to the accuracy and speed of the officers in filling out Hajj registrant data,
but the officers must pay attention to their accuracy in filling out the data so that the
data entered is not wrong and the statement of the Ministry of Religion has a large and
safe parking lot (21) it is felt that the Hajj registrar is in line with expectations and it
is felt that it is wide enough for the registrant to entrust his vehicle

4. Evaluation result
The test is carried out by measuring the presentation of conformity results by comparing
the results of the service satisfaction assessment information system with the results of data
processing with fuzzy and non-fuzzy. From the results of the suitability test between fuzzy
and non-fuzzy, it shows the same output results on all dimensions so it can be concluded that
the calculation of the fuzzy servqual method on the system there is no difference between
using fuzzy and non-fuzzy but in the per attribute test there are differences in the attributes
of the officers who are alert in serving the registration process (P8), Ministry of Religion
officers are always nice and polite to you (P16), Ministry of Religion officers are clean and
tidy (P20) and Ministry of Religion has a large and safe parking lot (P21).

4. Conclusion

This study uses the Servqual method which can determine the satisfaction level of Hajj reg-
istrants by distributing questionnaires based on the servqual dimensions and then measuring the
value of the gap in the level of performance and satisfaction. Furthermore, the results of the gap
values were analyzed using the Importance Performance Analysis method to find out what factors
needed to be improved and improved at the Ministry of Religion Kab. Bogor. The results of the
application of the fuzzy service quality method through the system produce a service satisfaction
value at the Ministry of Religion with the highest service aspect value, namely accuracy in the
process of verifying your data (P3) with a gap value of -1.42 and the lowest service aspect, namely
the location of the Ministry of Religion is easy to find (P19) with a value of -1. gap of -2.9. The
results of the Importance Performance Analysis obtained quadrant A, there are no attributes that
fall into this quadrant. Quadrant B has nine items, Quadrant C has nine items, and Quadrant D
has three items. This quadrant determines the position of service quality items. Testing the results
is done by testing the validation between fuzzy and non-fuzzy results showing the same output on
all dimensions of servqual and quadrant IPA so that it can be concluded that there is no difference
between using fuzzy and non-fuzzy.
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