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Abstract 

The objectives of this research are: (1) To analyze the level of academic service quality of FEB-

Unib, through conventional Servqual methods, and the integration of Fuzzy and Servqual methods. (2) 

To find out whether there are differences in the results of the two methods of analysis, (3) To analyze 

the strategies for improving the quality of academic services of FEB-Unib, by using the integration of 

Fuzzy and Servqual methods. The results of the gap analysis between the perceived performance and 

expectations of students on the academic services of FEB Unib with servqual method and Fuzzy-

Servqual method, all showed negative results. This result proves that FEB Unib's academic service 

quality is not satisfactory. There is no difference between the results of the Servqual method analysis 

and the Fuzzy-Servqual method analysis. In order to improve the academic quality of FEB Unib in the 

future, improvements need to be made. Improvements can be started from the criteria that get the biggest 

gap (rank 1), namely the comfort of classrooms to the criteria with the smallest gap (rank 23), namely 

clear and scheduled academic service time. 

Keywords: Tangibles, Reliability, Responsiveness, Assurance, Empathy, Servqual Method, Fuzzy 

Method. 

 

I. INTRODUCTION 

1.1. Background  
Based on the pre-survey through interviews (May 8, 2017) of 6 FEB-Unib students, problems 

were found including services that were not responded quickly, Academic Information Systems (SIA) 

which were often jammed during the schedule for filling out Kartu Rencana Studi (KRS) and employees 

who are less friendly in serving students. Based on this, the need for understanding and research is to 

find out how students perceive the quality of academic services of FEB-Unib.  

There are two methods used in this study, namely Servqual method and Fuzzy-servqual method. 

In assessing consumer perceptions and expectations on the SERVQUAL method, respondents' 

assessments are subjective and biased (Mauliddya et al, 2014). As for Tsaur, et al (2002) states that 

research using the SERVQUAL method ignores the benchmark of someone's assessment of the quality 

of services provided and to know the benchmark of a person's assessment of the quality of services 

provided can be done by integrating the fuzzy method and SERVQUAL. This method is able to 

accommodate the uncertainty and inaccuracy of a person's assessment that is qualitative / subjective, 

can help capture the bias and subjectivity that occur in data collection through questionnaires, given the 

differences in a person's assessment of a research language so that the measurement of perceptions and 

expectations of customers can be measured correctly .  
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The objectives of this research are:  

(1) To analyze the level of academic service quality of FEB-Unib, through conventional Servqual 

methods, and the integration of Fuzzy and Servqual methods,  

(2) To find out whether there are differences the results of the Servqual method 

 

analysis and the Fuzzy-Servqual method analysis.(3) To analyze the improvement strategy of 

FEB-Unib academic service quality, by using the integration of Fuzzy and Servqual methods. 

II. LITERATURE REVIEW 

2.1. Definition of Service Quality 

Good product quality is a consumer expectation that must be met by the company, because good 

product quality is the key to the development of company productivity. Service quality is more difficult 

to measure than the quality of manufactured goods because services are abstract but can be felt (Bestari, 

2004: 120). Service quality as a measure of how well the level of service provided is able to materialize 
according to customer expectations (Lewis & Booms in Tjiptono and Chandra, 2011: 180). The same as 

stated by Tjiptono (2011: 157), the quality of service itself is determined by the company's ability to 

meet customer needs and desires in accordance with customer expectations. 

According to Lukman (2000: 7), basically the quality of service refers to the basic meaning; (1) 

Quality consists of a number of product features, both direct privileges, and attractive features that meet 
the customer's desires and thus provide satisfaction with the use of the product; (2) Quality consists of 

everything that is free from all deficiencies or damage. 

2.2. Service Quality Dimensions 

According to Berry and Parasuraman (Nasution, 2015: 4) gap / gap arises due to not fulfilling 

expectations of the services provided, while it can be measured through the characteristic dimensions 

used by customers in evaluating service quality. The five characteristics of service quality are; (1) 

Tangibles (direct evidence), which includes physical facilities, equipment, employees, and means of 
communication; (2) Reliability, namely the ability to provide services immediately and satisfactorily 

and in accordance with what has been promised; (3) Responsiveness, which is the desire of staff to assist 

customers and provide services responsively; (4) Assurance, which includes the ability, politeness, and 
trustworthiness of the staff, free from danger, risk or doubt; (5) Empathy, which includes ease of 

relationship, good communication, and sincere attention to customer needs 

2.3. SERVQUAL Methods 

SERVQUAL (Service Quality) is a service / service quality gap measurement model developed 

by Parasuraman, Zeithaml, and Berry. The model known as Gap Analysis is closely related to the model 

of customer satisfaction based on the approach of discounting (attribute performance) increases greater 
than expectations on the attribute concerned, then the perception of the quality of service / service will 

be positive and vice versa (Tjiptono and Chandra, 2011: 215) 

The SERVQUAL model includes calculating the differences between the values given by 

customers for each pair of statements of each dimension of quality of service that is related to the 

expected service and perceived service. Measurement with SERVQUAL model is better known as 
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SERVQUAL score term. SERVQUAL scores for each pair of statements for each customer can be 

calculated based on the equation (Zeithaml, et al in Fandy Tjiptono 2011:349): 

SERVQUAL Score = Perception Score - Hope Score 

The results of this SERVQUAL score can be categorized into three categories, as follows: 

 Very satisfied, if the results of SERVQUAL score show positive results (+) 

 Satisfied, if the results of SERVQUAL scores show zero results (0) 

 Not satisfied, if the results of SERVQUAL score show negative results (-) 

 

2.4. Fuzzy Methods 

The word "Fuzzy" generally refers to situations where there are no limits to activities and 

assessments that can be precisely defined. The creator of the fuzzy idea is L. A. Zadeh from California 
University (Kusumadewi, 2002: 1). Zadeh modifies the set theory where each member has a 

continuous degree of membership between 0 and 1. This set is called Fuzzy Set. 

There are several stages in using the fuzzy method, the first step in the fuzzy method is 
determining the fuzzy set value. This stage divides the 5 classifications which are very bad, not good, 
good enough, good and very good into 12 scores, as follows: 

as follows:  

Category 1 (Very bad) = 1,2,3,4. Category 2 (not good) = 3,4,5,6. 

Category 3 (Good enough) = 5,6,7,8. Category 4 (Good) = 7,8,9,10. 

Category 5 (Very good) = 9,10,11,12. 

Input from the defuzzyfication process is a fuzzy set obtained from the composition of fuzzy 

rules, while the output produced is a number in the domain of the fuzzy set. So if given a fuzzy set in a 

certain range, then a certain crisp value must be taken (Kusumadewi 2002: 97). 

 

The second stage is carried out by the next fuzzyfication process with the formation of 
Triangular fuzzy Number perception values and customer expectations with the overall effectiveness 
measure (oem) which can be seen in the following equation: 
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Upper limit (ai) =  b1*nj1 + b2*nj2+ b3*nj3+.....+ b(k)*njk 

  nj1 + nj2 + nj3 +.....njk    

Middle value (bi) =   b1*nj1 + b2*nj2+ b3*nj3+.....+ b(k)*njk 

         

 
 nj1 + nj2 + nj3 +.....njk    

Lower limit (ci)   =  b1*nj1 + b2*nj2+ b3*nj3+.....+ b(k)*njk          

 
 nj1 + nj2 + nj3 +.....njk    

Information:         

n = number of scores for each linguistic variable i = criteria (1,2,3, ...., k) 

b = average fuzzy value set per level of importance j = linguistic variable 

 

Where the value taken for the average fuzzy set value per level of importance (b) is:  
1. The upper limit, taken the highest value from each category, namely category 1 to category 5 

(4,6,8,10,12).  
2. Middle value, one median value from each category is taken, namely category 1 to category 5 (2.5; 

4.5; 6.5; 8.5; 10.5)  
3. The lower limit, taken the lowest value of each category, namely category 1 to category 5 

(1,3,5,7,9) 

 

The third stage is determining value of defuzzyfication. The average ai, bi, and ci values are 

fuzzyfication values (to get a single representative value) by using Mean Arithmatic so that the 

defuzzification value can be known by formulated as follows: 

Defuzzification = ai + bi + ci 

      3 

The fourth stage is comparing the perception scores and customer expectations obtained from the 

defuzzification stage. If it shows positive results (+) it can be concluded that the customer feels very 

satisfied. If it shows zero results (0) it can be concluded that the customer feels satisfied. If it shows 

negative results (-) it can be concluded that the customer feels dissatisfied (Maruvada & Bellamkonda, 

2010). 
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13. RESEARCH METHODS 

3.1. Research design 

The research design used in this research is quantitative descriptive. Quantitative descriptive 

research is research that uses numerical data in statistical analysis, this research method is a scientific 
way to obtain valid data with the aim of being found, proven, and developed by a knowledge so that in 

turn it can be used to understand, solve, and anticipate problems (Sugiono, 2011),. Quantitative methods 

can be interpreted as measurements of objective data and statistics through scientific calculations derived 
from samples of people or residents who were asked to answer a number of questions about the survey 

to determine their frequency and percentage of responses. 

3.2. Population and Research Sample 

The population in this study were all FEB-Unib students. Sampling in this study is using 

accidental sampling. Accidental sampling technique is a sampling technique on the basis of coincidence 

that the respondent is in the same place at the time of the research (Kriyantono, 2006: 158). The sample 

in this case were students of the Faculty of Economics and Business (FEB) of the University of Bengkulu 

at the time of the research, which totaled 105 respondents. 

3.3. Data collection technique  

Data collection techniques are one aspect that plays a role in the smoothness and success of a 
study. Data collection techniques used in this study are using questionnaires. According to Sugiyono 

(2012: 137) the questionnaire is a data collection technique that is done by giving a set of questions or a 

written statement to the respondent to answer. As well as an efficient data collection technique if the 
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researcher knows with certainty the variable to be measured and knows what is expected of the 

respondent. The questionnaire is also suitable for use if the number of respondents is large enough and 

spread over a wide area. 

3.4. Validity and Reliability  
To measure the validity of an instrument (questionnaire) is done by correlating the scores of 

each item with the total score in one variable. An item is valid if the item score correlates significantly 
with the total score (Sugiono, 2008). Validity test is done using sig.2-tailed values. This test is done by 

comparing the value of Sig.2-tailed with the critical value α = 0.05 or α = 0.01.  

Table 3.1: Validity and Reliabilitas Test Results 

 

In table 3.1 it is seen that all statement items in the study are valid. This is indicated by the number of 
correlations between the scores of each item with a significant total score at the 0.01 and 0.05 levels. 

Reliability testing was carried out using Cronbach Alpha Formula technique and using SPSS 20 

program. A variable is said to be reliable if it gives the value of Cronbach Alpha> 0.60 (Nunnally in 

Ghozali, 2005: 42). In Table 3.1. The results of the testing of all research variables on performance 
(perception) have a value of Cronbach Alpha> 0.60. Thus it can be concluded that all instruments of 

statements about tangibles, reliability, responsiveness, assurance, and empathy are reliable so that they 

are feasible to be used in research. 

3.5. Data Analysis Tool 

3.5.1. SERVQUAL model 

The assessment using the SERVQUAL model includes calculating the difference between the 
values given by customers for each pair of statements for each dimension of quality of service related to 

expected service and perceived service. Measurement with SERVQUAL model is better known as 
SERVQUAL score term. SERVQUAL scores for each pair of statements for each customer can be 

calculated based on the equation: 
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SERVQUAL Score = Perception Score - Hope Score Source : Zeithaml, at all. (in Fandy Tjiptono 

,2011: 349) 

3.5.2. Integration of the Fuzzy Methods-SERVQUAL Methods 

Integration of Fuzzy Methods-SERVQUAL Method includes membership membership 
formation with Triangular Fuzzy Number to measure customer perceptions and expectations, calculation 

of customer perception and expectation values, calculation of service quality gap value, weight 

calculation, weighted servqual value calculation and assessment of importance of a criterion. The first 

step is to determine the fuzzy set value. This stage divides the 5 classifications which are very bad, not 
good, good enough, good and very good into 12 scores (see figure 2.1) 

 

IV. RESULTS AND IMPROVEMENT STRATEGY 4.1. 

Data Analysis Results 

Based on the results of the questionnaire answers, it can be seen that the respondents' assessment 

of the five dimensions of quality of FEB Unib Academic services consists of Tangibles, Reliability, 

Responsiveness, Assurance, and Emphaty based on their level of expectations and perceptions. Through 
the average rating so that a score is obtained for each research variable. In determining customer 

assessment criteria, it can be done at the following intervals: 

1. Servqual methods 

SERVQUAL scores for each pair of statements for each customer can be calculated based on the 
equation: 

SERVQUAL Score = Perception Score - Hope Score 

Whereas to evaluate respondents' perceptions and expectations of the quality of academic services 

of FEB-Unib, namely by using the following measurement scale: 

The lowest perception score is: 1 The highest perception score is: 5 

Interval (5 - 1) / 5 = 0,80  

So that obtained five SERVQUAL assessment categories as follows: 

1.00 - 1.80 = Very bad / Very low 3,41 - 4,20 = Good / High 

1,81 - 2,60 = Not good / Low 4,21 - 5,00 = Very Good / Very High 

2.61 - 3.40 = Enough  

2. Integration of the Fuzzy Methods- Servqual Methods 

Defuzzification = ai + bi + ci 

3 

Information: 
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ai = Upper limit bi = Middle value ci = Lower limit 

 

Category 1 = 1, 2, 3, 4. Category 4 = 7, 8, 9, 10. 

Category 2 = 3, 4, 5, 6 Category 5 = 9, 10, 11, 12. 

Category 3 = 5, 6, 7, 8. 

The lowest perception score is: (4 + 2.5 + 1) / 3 = 2.5 

The highest perception score is: (12 + 10.5 + 9) / 3 = 10.5 

 

Interval: (10.5 - 2.5) / 5 = 1,60 

So that obtained five categories of Fuzzy-Servqual assessment, namely as follows: 

2.50 - 4.10 = Very bad / Very low 7,31 - 8,90 = Good / Height 

4,11 - 5,70 = Not good / Low 8,91 - 10,50 = Very Good / Very High 

5.71 - 7.30 = Enough  

4.1.1. Analysis with SERVQUAL Methods 

Assessment of service quality by using the SERVQUAL model includes respondent's 

assessment of perceived service quality of FEB-Unib academic services, and also the respondents' 

assessment of expected service quality. Furthermore, it is calculated the difference between the 

perceived service and expected service. The results of perceived service recapitulation are divided into 
5 (five) categories from very bad, to very good, while the expected service is from very low to very high, 

as seen in Table 4.1. 

In Table 4.1 shows that the average rating of respondents (students) on the quality of academic 
services FEB-Unib as a whole can be said to be good. However, if viewed per criteria, especially in the 

Responsiveness and Emphaty dimensions, the average score is in the neutral position, this means that 

the level of FEB-Unib academic service quality has not been maximized, while the respondents' 

expectations of all the academic service criteria of FEB-Unib are very high. 

The results of the gap analysis between performance (perception) and expectations of each criterion, 

all show negative results as listed in Table 4.1. This proves that respondents (students) are not satisfied 

with the academic services of FEB-Unib. As explained by Zeithaml, et al in Fandy Tjiptono (2011: 349), 

that dissatisfaction come up if the results of SERVQUAL score show a negative (-), and it can be 

concluded that customer perception is smaller than customer expectations of the service provided in this 

case is meaningful the customer feels dissatisfied. If the customer feels dissatisfied, then the service can 

be ascertained not effective and efficient. 
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4.1.2. Calculation with Integration of the Fuzzy Methods and SERVQUAL Methods The 
value taken for the average fuzzy set value per level of importance (b) is: 

1. The upper limit is taken by the highest score from each category, namely category 1 to 
category 5 (4,6,8,10,12). 

2. Middle value, one median value from each category is taken, namely category 1 to category 5 
(2.5; 4.5; 6.5; 8.5; 10.5) 

3. The lower limit, taken the lowest value of each category, namely category 1 to category 5 
(1,3,5,7,9)  

Source: Maruvada and Bellamkonda (2010) 

Calculating the fuzzyfication value of the performance questionnaire (perception) and the 

expectations of the respondent where the value of defuzzyfication is the average value of the values of 

a, b, c. The calculation of the fuzzyfication value of the questionnaire data is done by the overall 

effectiveness measure (OEM). For example the calculation of performance appraisal for the first 

criterion on the tangible dimension, can be seen in the following equation 

 
The next step is to find the value of defuzzyfication using Arithmatic Mean, an example of the 

calculation of defuzzyfication in criteria 1 (one), namely: 

Defuzzyfication = (8.51 + 7.01 + 5.5) : 3 = 7.01 Same as the middle value (b) 
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The following are Table 4.2. which displays the results of each fuzzyfication and defuzzyfication value. 

 

 
 

 

 

 

 

 

 

 

 

From the results of the gap analysis, the difference in the score of customer perception and 

expectations obtained from the defuzzification stage (see Table 4.2) where all dimensions and criteria 
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of academic quality get a negative gap value. This means that overall the quality of FEB-Unib academic 

services is not satisfactory. 

4.1.3. Servqual Method VS Fuzzy-Servqual Method 

Quoting the opinion of Mauliddya et al. (2014) which states in the assessment of consumer 

perceptions and expectations on SERVQUAL method produces respondents' ratings that are subjective 

and biased. As for Tsaur, et al (2002) states that research using the SERVQUAL method ignores the 

benchmark of someone's assessment of the quality of services provided and to know the benchmark of 

a person's assessment of the quality of services provided can be done by integrating the fuzzy method 

and SERVQUAL. This method is able to accommodate the uncertainty and inaccuracy of a person's 

assessment that is qualitative / subjective, can help capture the bias and subjectivity that occur in data 

collection through questionnaires, given the differences in a person's assessment of a research language 

so that the measurement of perceptions and expectations of customers can be measured correctly . 

Referring to some of the opinions above, in this study try to analyze whether there are 

differences in the results of the analysis of service quality measurement with servqual method and fuzzy-

servqual method. Table 4.4 bellow is a comparison of the results of the analysis of the two methods, 
servqual method and fuzzy-servqual method.To find out whether there are differences in the results of 

the analysis of the two methods that have been used, namely Servqual and Fuzzy-Servqual methods, it 

can be seen in the following Table 4.3 bellow. 

In Table 4.3 shows that the results of the analysis of the two methods namely Servqual Method 

and Fuzzy-Servqual Method get results with the exact same category, both for perceived quality, 

expected level of quality and the level of respondents' satisfaction with the quality they receive. So it 

can be concluded that the results of this study do not fully support the opinion which states that, the 

SERVQUAL method ignores the benchmark of a person's assessment of the quality of services provided 

and to know the benchmark of a person's assessment of the quality of services provided can be done by 

integrating the fuzzy method and SERVQUAL (Tsaur , et al., 002). Also the opinion that states the 
SERVQUAL method produces respondents' judgments that are subjective and biased (Mauliddya, et al: 

2014), has not been fully proven. 

The results of this study also showed that the gap value between performance (perception) and 

expectations of students on the academic service quality of FEB Unib, both the calculation with 

SERVQUAL (Gap) method and the calculation of the FUZZY-SERVQUAL (Gap) method (see Table 

4.3), turned out to give results with the exact same category. This can be seen from the ranking results 

starting from the most dissatisfied criteria with the biggest gap (rank 1) to the criteria with the smallest 

gap (rank 20). The results of this gap ranking can be one of the guidelines for FEB-Unib to find out what 

needs to be improved immediately in order to improve the quality of its academic services. 
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4.2. Improvement Strategy 

Tjiptono and Diana (2003) state that service quality is the expected level of excellence and 

control over the level of excellence to meet customer desires. So service quality is centered on efforts to 

meet customer needs and desires and the accuracy of delivery to offset customer expectations. The 

success of the Faculty as a work unit in a university is very much determined by the quality of services 
provided, and it can be identified to what extent the user's expectations in this case are that the student 

has been fulfilled. 

From the results of processing performance data (perception) and expectations using 

conventional SERVQUAL methods as well as data processing performance (perception) and 
expectations that have been defuzzyfied, it is known that the SERVQUAL value or the overall gap shows 

a negative value. Tjiptono (2011: 349) argues that if the results of SERVQUAL score show a negative 

result (-) it can be concluded that the quality perceived by the customer is smaller than the customer's 
expectation of the service provided, in this case means that the customer feels less satisfied. If the 

customer feels dissatisfied with a service provided, then the service can be ascertained not effective and 

efficient. 

In order to improve the academic quality of FEB Unib in the future, it is necessary to know what 
criteria need to be addressed immediately so as to further improve the quality of its services. 
Improvements can be started from the criteria that get the biggest gap (rank 1), namely the comfort of 

classroom until the criteria with the smallest gap (rank 23) are clear and scheduled academic service 
times. 

In accordance with the opinion of Tjiptono (2011) that in good service quality, there are several 

types of service criteria, such as (1) Timeliness of service including the time to wait during the 
transaction and the payment process; (2) Service accuracy, namely minimizing errors in service and 

transactions; (3) courtesy and friendliness when providing services; (4) Ease of obtaining services, such 

as the availability of human resources to help serve consumers, as well as supporting facilities such as 
computers; (5) Consumer comfort, such as location, parking space, comfortable waiting room, 

cleanliness aspects, availability of information and so on. 

V. CONCLUSION 

Based on the results of the research and discussion that has been done, some conclusions from this study 
can be taken, including: 

1. The results of the gap analysis between the perceived (perceived) performance and 

expectations of students on the academic services of FEB Unib with servqual method and 
Fuzzy-Servqual method, all of which show negative results. This result proves that FEB 
Unib's academic service quality is not satisfactory. 

2. There is no difference the results of the Servqual method analysis and the Fuzzy-Servqual method 
analysis.  

To improve the academic quality of FEB Unib in the future, improvements need to be made. 

Improvements can be started from the criteria that get the biggest gap (rank 1), namely the comfort of 

the class, then the improvement continues to the smallest gap criteria (rank 23), which is a clear and 

scheduled academic service time. 
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