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Abstrak

Sistem evaluasi kualitas layanan perpustakaan yang dikembangkan dalam penelitian ini
menggunakan metode Group Decision Support System-Analytical Hierarchy Process (GDSS-
AHP), LibQual dan Importance-Performance Analysis (IPA). GDSS-AHP LibQual digunakan
untuk menghitung bobot tiap butir pernyataan evaluasi dan tingkat kualitas layanan per-
pustakaan berdasarkan persepsi dan ekspektasi pemustaka. IPA digunakan untuk menempatkan
nilai-nilai tiap butir pernyataan evaluasi ke dalam empat kuadran IPA untuk memperoleh rek-
omendasi peningkatan layanan perpustakaan. Penelitian ini dilakukan di Perpustakaan Kemen-
terian Perdagangan, dengan melibatkan empat decision maker, yaitu: satu pimpinan per-
pustakaan, satu pakar akademisi perpustakaan, dan dua pakar praktisi perpustakaan. Pemus-
taka yang dijadikan responden untuk menilai kualitas layanan sebanyak 50 responden. Ber-
dasarkan pengujian pada sampel data diperoleh bahwa tingkat kepuasan pemustaka/responden
adalah puas atau lebih, yaitu 44.86%. Di samping itu dilakukan juga pengujian usability ter-
hadap sistem yang dikembangkan dengan menggunakan elemen observasi efektivitas, efisiensi,
dan kepuasan. Pengujian usability dilakukan terhadap lima orang responden, satu orang ad-
min, dan dua orang decision maker, dan diperoleh rerata tingkat usability sistem sebesar
90.03%.

Kata kunci— GDSS, AHP, LibQual, IPA, evaluasi, kualitas layanan perpustakaan.

Abstract

Library services quality is one of the most vital parts in library management. Evalua-
tion of the library services based on the perspective of users is important. In this paper, we pro-
pose a collaboration of Group Decision Support System-Analytical Hierarchy Process (GDSS-
AHP), LibQual, and Importance-Performance Analysis (IPA) methods to evaluate library ser-
vices quality. The collaboration of GDSS-AHP and LibQual is used to calculate the weight of
each evaluation statement and the level of library services quality based on users’ perception
and expectation. IPA is then used to determine the position of the value of each evaluation
statement in the IPA’s four quadrants to obtain the recommendation level for the library ser-
vices improvement. This study is conducted at the Library of the Ministry of Trade of Indonesia,
involving four decision makers: a head librarian, a library academic expert, and two library
practitioners. Fifty library visitors become respondents to assess the quality services question-
naires. Based on their responses, we obtain that users’ satisfaction level is at least satisfied by
76.49 %. Meanwhile, a usability testing is also conducted on the developed system by using
three observation elements: effectiveness, efficiency and satisfaction. The usability testing is
performed on five respondents, one admin, and two decision makers, and results in an average
usability level of 90.03%.
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1. INTRODUCTION

Library services quality is one of the most vital parts in library management, as it serves
as the main element in meeting users’ needs. Evaluation of library services based on the per-
spective of users is important because services should be assessed by those who receive them.
LibQual protocol has become the de facto standard for providing a holistic assessment of users’
perception of library services [1]. The LibQual protocol consists of 22 core survey items. The
items measure users' perception of library services quality in three dimensions: affect of service,
information control, and library as place [2].

In the LibQual protocol, there is no weight level for each survey item and the protocol
also has not been able to provide any conclusion of actions needed for services improvement.
The items’ weights should provide more comprehensive calculation in order to decide the level
of services quality. Therefore, a method to calculate those weights is required. Analytical Hier-
archy Process (AHP) is a method in decision-support system to provide consistent weights cal-
culation. In order to remove the subjectivity in weights calculation, a group of people are in-
volved in the process of calculation. This method is called Group Decision Support System
(GDSS). Martilla and James [3] introduced Importance-Performance Analysis (IPA) method,
also known as quadrant analysis, to measure the relationship between consumers’ perception
and priority of services quality improvement.

Li and Yang [4] conducted a research on the evaluation of library services quality using
Fuzzy AHP (FAHP) and LibQual. Their research invited three experts in a library to obtain
FAHP weights, with 200 survey items. Their conclusion is that using FAHP could improve the
evaluation process to obtain better accuracy. Do et al. [5] conducted a research on the evalua-
tion of an academic library services quality using FAHP approach with trapezoid curve repre-
sentation. FAHP could capture the vagueness of human judgments, provide systematic proce-
dure proposals in the group decision making, and obtain a more accurate level of consensus.
Ilham and Mulyana [6] conducted a research on GDSS to determine the location of stu-
dents’ placement in job training using AHP and Borda. Saputra and Wardoyo [7] also conducted
a research on GDSS to determine the best employees using TOPSIS and Borda.

Wahyudin [8] conducted a research to find out students’ satisfaction index of library
services at Universitas Pendidikan Indonesia, using Satisfaction Index of Society for data analy-
sis technique and Analysis of Importance of Results to obtain the level of conformity between
services expectation and quality. The results showed that the library services performance is
good enough. The most perceived service element was related to service security, while the least
perceived service element is the discipline of the service personnel.

In this research, the quality of library services is evaluated using GDSS-AHP, LibQual
and IPA. GDSS-AHP method is used to obtain the weights of criteria (LibQual’s three dimen-
sions) and subcriteria (LibQual’s survey items). The combination of GDSS-AHP and LibQual is
used to obtain the level of services quality in general and to know the value of each evaluation
statement according to the perception and expectation of users. IPA method, on the other hand,
is used to map the level of users’ perception and expectation to the four IPA quadrants, to obtain
recommendations for services improvement.

The rest of the paper is organized as follows: Section 2 lays out our proposed method.
In Section 3, we present the results of our experiments on using the proposed method in a par-
ticular library. Section 4 concludes the paper.

2. METHODS

Figure 1 depicts the proposed method developed in this research to carry out the evalua-
tion of library services quality; weighted GDSS-AHP is described in Section 2.1, LibQual ques-
tionnaire is described in Section 2.2, and LibQual questionnaire data processing is described in
Section 2.3.
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Figure 1 Proposed method

2.1 Weighting Criteria and Subcriteria Using GDSS-AHP

This weighting stage involves 4 decision makers, consisting of a head librarian at the
Ministry of Trade, one library academic expert, and two library practitioners. The criteria and
subcriteria used are shown in Table 1.

Table 1 Criteria and subcriteria for evaluating the quality of library services

No. Criteria Subcriteria

1. | Affect of Service Appearance and tidiness (SC-1)
Attitudes and behavior (SC-2)
Responsiveness (SC-3)

Librarian's ability (SC-4)

Guidance from librarians (SC-5)
Service hours (SC-6)

2. Information Control Collections updates (SC-7)

Book collections (SC-8)
Audio-visual collections (SC-9)
Newspaper and magazine collection (SC-10)
Computer facilities (SC-11)
Internet/WIFI facilities (SC-12)
Online journal collection (SC-13)
Collection placement (SC-14)
Self-service (SC-15)

Catalog search/OPAC (SC-16)

3. Library as Place Room design (SC-17)

Cleanliness and beauty (SC-18)
Lighting and temperature setting (SC-19)
Conducive/comfort (SC-20)

Desk and seating availability (SC-21)
Locker facilities (SC-22)
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The weighting steps using GDSS-AHP are as follows:

1. Each decision maker assigns a weight to each criterion and to each subcriterion. The
weighting of these criteria and subcriteria refers to the procedure of AHP weighting
measures according to Chun et al. [9], namely:

a. Creating a pairwise comparison matrix (B) by using the assessment scale of 1 to 9, whose
rows and columns contain all operation elements of the same hierarchy level. A compo-
nent at the i-th row and j-th column represents the preference comparison between opera-
tion element i and operation element j. This matrix is reciprocal, where if, for instance,
Al is preferred over A2 with a preference comparison value of X, then A2 is preferred
over Al with the preference comparison value of 1/X. An operation element can be a cri-
terion or a subcriterion, according to the computation being carried out.

b. Multiplying each element in each row of comparison matrix, as follows:

ML :H;}lei,j,i: 1J21'“Jn1 (1)
where B;; is the element of the comparison matrix at i-th row and j-th column, and n is

the number of elements.
c¢. Calculating the square root of M;, as follows:

Wi =4/ Mi- (2)
d. Calculating the normalization of W;, as follows:
' 27'=1W] ’

i=1.2-,n 3)

e. Calculating the value of 4,4, as follows:
Amaks = Z?:l M/] Z?:l Bi,j’ (4)
where W;is the normalized weights vector of the j-th element.

f. Calculating the Consistency Index (CI) value, as follows:
Cl = Amaks™nt )

n-1
where n is the number of elements.
g. Determining Random Index (RI) value according to Table 2.
h. Calculating Consistency Ratio (CR) value, as follows:
CcI
CR=—. (6)
If the value of CR < 0.1 then it can be concluded that the pairwise comparison matrix is
already consistent. However, if the value of CR > 0.1, then the priority assessment should
be repaired.

2. Calculating the global priority weight of each decision maker by multiplying the priority
weight of the criteria with the priority weight of subcriteria obtained previously, as follows:

WSCys = Wege X WSCq s, )

where WSCy; is the global priority weight of subcriterion s for decision maker d, wcg . is the
priority weight of criterion c for decision maker d, and wscg is the priority weight of sub-
criterion s for decision maker d.

3. Calculating the total weight of GDSS-AHP for all decision makers, i.e., the average value of
the global priority weighting of all decision makers, as follows:

WSC, = N, 2k, (8)
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where WSC; is the average value of the global priority of subcriterion s for all decision mak-
ers, and m is the number of the decision makers.

Table 2 Random Index (R1) for different matrix sizes (nxn) [10]
n |1 ]2 [3]4 |5 6|78 9 ] |]10|1n
RI 10.00|0.00]0.580.90|1.12/1.24|1.32|1.41/1.45]1.49|1.51

2.2 Developing an Evaluation Questionnaire

The evaluation questionnaire is based on the perception and expectation of the us-
ers/respondents by referring to the criteria and subcriteria listed in Table 1. Part of the evalua-
tion questionnaire is shown in Figure 2. Figure 2 represents the six evaluation items for the af-
fect of service criterion.

2.3 LibQual Questionnaire Data Processing
LibQual questionnaire data processing consists of:

1. LibQual GDSS-AHP computation with discretization. This computation aims to determine
the conclusions of the quality level of library services. The procedure for this computation
refers to both Li and Yang [4] and Do et al. [5], where they used linguistic scales on their
questionnaire answer choices. This study uses an assessment scale of 1 to 9 on the question-
naire answer choices. Therefore, to produce conclusions in linguistic form, a value conver-
sion is used to discretize the respondents’ response to form a linguistic label. The discretiza-
tion of the responses is carried out as follows:

(Very Unsatisfied, if response; ; € {1,1.5,2,2.5},
Not Satisfied, if response; ; € {3,3.5,4,4.5},
Label(response; ;) = ! Quite Satisfied, if response;; € {5,5.5, 6}, 9)
Satisfied, if response; ; € {6.5,7,7.5},
l Very Satisfied, if response; ; € {8,8.5,9}.

where response;; is the choice of answer given by the i-th respondent on the j-th item state-
ment of the evaluation instrument.

QUESTIONNAIRE 1
Affect of Service
Ass ry of Trade Library, either by P: ti he expectati tfor the ¥ ked ta
fillin statements provided by shifting t
No Statement Perception Expectation
1 Appearance and Tidiness of librarians 0 0
2 Attitudes and behavior of librarians in providing services 0 0
Librarian responsivenass in services 0 0

4 The ability of the librarian to answer user questions 0 0

s Guidance given by librarians in information tracking 0 0

6 Librarian serve in accordance with the stipulated service hours 0 0

Submit

Figure 2 Part of the questionnaire for library services quality evaluation
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LibQual GDSS-AHP calculation steps with discretization after weighing the criteria and
subcriteria are as follows:

a.

Calculating the percentage of each discretized label for each subcriterion (LibQual state-
ment item). For example, for the first statement we may obtain that 0% of respondents
answered Very Dissatisfied (STP), 3% answered Not Satisfied (TP), 1% answered Quite
Satisfied (CP), 15% answered Satisfied (P), and 82% answered Very Satisfied (SP).

. Compiling RC; (affect of service) matrix with dimension 6x5, RC, matrix (information

control) with dimension 10x5, and RC; (library as place) matrix with dimension 6x5. The
elements of matrices RC;, RC,, and RC; are derived from the number of subcriteria in
RC;, RC,, and RC; and the percentage of the discretized label obtained from the previous

étgll[)éulating the values of BCy, BC,, and BC;, as follows:

BC, = WSC; X RCy, (10)
BC, = WSC, x RC,, (11)
BC; = WSCs X RCs, (12)

where WSC,;, WSC,, and WSC; are the weights of the subcriteria obtained through the
GDSS-AHP weighting calculation process.

Constructing matrix R (dimension 3x5), whose first row is BCy, second row is BC,, and
third row is BCs.

Calculating the value of B, as follows:

B =WC xR, (13)

where WC is the weights of the criteria obtained by weighting calculation process of
GDSS-AHP.

Based on the principle of maximum membership degree, the final conclusions of services
quality evaluation are selected based on the largest percentage value of the discretized la-
bel from matrix B. Matrix B (of dimension 1x5) represents the total value of the discre-
tized label of the library services quality. As described in Equation (9), there are 5 discre-
tized labels: Very Dissatisfied (STP), Not Satisfied (TP), Quite Satisfied (CP), Satisfied
(P), and Very Satisfied (SP).

2. Calculation of weighted LibQual perception. This calculation aims to determine the value of
each statement item of the evaluation instrument of the library services quality based on re-
spondents’ perception. LibQual weighted calculation steps are as follows:

a.

Finding the average perception value of each statement item (each subcriterion), as de-
fined by:

——  yN.Psci;
PSC; = ==—, (14)

where Wj is the mean perception value of the j-th subcriterion, PSC; ; is the perception
value of the i-th respondent on the j-th subcriterion, and N is the number of respondents.

. Calculating the weighted perception value of each statement item by multiplying the

mean perception value of each statement item and the weight produced by GDSS-AHP,
as defined by:

PSCW; = PSC; x WSC;, (15)

where PSCW; is the weighted perception value of the j-th subcriterion, and WSC; is the
GDSS-AHP weight of the j-th subcriterion.

3. Calculation of weighted LibQual expectation. This calculation aims to determine the value of
each statement item of the evaluation instrument of the library services quality based on re-
spondents’ expectation. The calculation steps are as follows:
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a. Finding the average expectation value of each statement item (each subcriterion), as de-
fined by:

N .
ESC; = % (16)

Where ESC; is the mean expectation value of the j-th subcriterion, ESC; ; is the expecta-
tion value of the i-th respondent on the j-th subcriterion, and N is the number of respond-
ents.

b. Calculating the weighted expectation value of each item statement by multiplying the av-
erage expectation value of each statement and the weight produced by GDSS-AHP, as de-
fined by:

ESCW; = ESC; x WSC;, (17)

where ESCW; is the weighted expectation value of the j-th subcriterion, and WSC; is the
GDSS-AHP weight of the j-th subcriterion.

4. IPA quadrant analysis. After knowing the quality level of library services from each evalua-
tion statement according to perception and expectation of respondents, then Importance-
Performance Analysis is used to map each evaluation statement into the four IPA quadrants
aiming to know weakness and strength of each evaluation statement. The flow diagram of
the IPA quadrant analysis is depicted in Figure 3.

START

Read weighted perception (PSCW) and
weighted expectation (ESCW) data

v

Calculate x-axis (X) and
y-axis (¥) coordinate points

h

| Quadrant; €4

Quadrant; €2

Recommendations for
services improvements

FINISH

Figure 3 IPA quadrant analysis
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To map each evaluation statement, it is necessary to find the values of x-axis point (perfor-
mance or perception) and y-axis (importance or expectation), as follows:

X =

K Pscw;
K i)

X JEscw;

K 1

(18)

(19)

where x,y are x-axis and y-axis points, respectively and K is the number of subcriteria or
statement items.

3. RESULTS AND DISCUSSION

In this research, the data comes from 50 respondents, who are users of the library of the
Ministry of Trade. The weight calculation involves four decision makers. The result of the ser-
vices evaluation for the library is presented in this section.

3.1 Weighting Using GDSS-AHP

The result of the overall weighting of the criteria is presented in Table 3. The weights

for all subcriteria of affect of service, information control, and library as place criteria are
shown in Tables 4, 5, and 6, respectively.

Table 3 The total weights of the criteria

Decision Weight
Maker Affect of Service | Information Control | Library as Place
DM-1 0.2493 0.5936 0.1571
DM-2 0.3333 0.3333 0.3333
DM-3 0.4791 0.4583 0.0626
DM-4 0.6370 0.2583 0.1047
Total Weight (WC)) 0.4247 0.4109 0.1644

Table 4 The weights for all subcriteria of affect of service criterion

Decision Weight
Maker SC-1 SC-2 SC-3 SC-4 SC-5 SC-6
DM-1 0.0214 | 0.0489 | 0.0587 | 0.0523 | 0.0436 | 0.0244
DM-2 0.0420 | 0.0549 | 0.0718 | 0.0549 | 0.0549 | 0.0549
DM-3 0.0849 | 0.0849 | 0.0849 | 0.1471 | 0.0490 | 0.0283
DM-4 0.0365 | 0.0613 | 0.1188 | 0.1663 | 0.2174 | 0.0367
Total Weight (WSC;) | 0.0462 | 0.0625 | 0.0836 | 0.1051 | 0.0912 | 0.0361

Table 5 The weights for all subcriteria of information control criterion

D_eci- Weight

,\jgokr;r sc-7 | sc8 | sc9 |sc-10 |sc-11 |sc-12 |sc-13 | sc-14 | sc-15 | sC-16
DM-1 | 0.0786 | 0.0772 | 0.0248 | 0.0755 | 0.0312 | 0.0657 | 0.0676 | 0.0321 | 0.0704 | 0.0704
DM-2 | 0.0494 | 0.0416 | 0.0338 | 0.0165 | 0.0354 | 0.0354 | 0.0461 | 0.0115 | 0.0308 | 0.0330
DM-3 | 0.0482 | 0.0482 | 0.0382 | 0.0206 | 0.0444 | 0.0618 | 0.1045 | 0.0187 | 0.0184 | 0.0553
DM-4 | 0.0382 | 0.0298 | 0.0120 | 0.0226 | 0.0184 | 0.0357 | 0.0342 | 0.0184 | 0.0320 | 0.0171
Total

Weight | 0.0536 | 0.0492 | 0.0272 | 0.0338 | 0.0323 | 0.0496 | 0.0631 | 0.0202 | 0.0379 | 0.0440
(WSC)
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Table 6 The weight for all subcriteria of library as place criterion

Decision Weight
Maker SC-17 | SC-18 | SC-19 | SC-20 | SC-21 | SC-22
DM-1 0.0242 | 0.0291 | 0.0272 | 0.0291 | 0.0380 | 0.0095
DM-2 0.0556 | 0.0556 | 0.0556 | 0.0556 | 0.0556 | 0.0556
DM-3 0.0078 | 0.0195 | 0.0094 | 0.0135 | 0.0045 | 0.0078
DM-4 0.0190 | 0.0190 | 0.0190 | 0.0190 | 0.0190 | 0.0095
Total Weight (WSC;) | 0.0267 | 0.0308 | 0.0278 | 0.0293 | 0.0293 | 0.0206

Tables 3, 4, 5 and 6 indicate that each decision maker has different value preferences
against the three criteria. DM-1, representing the library being studied, gives more attention to
the information control criterion. DM-2, representing academics in the library field, considers
that the three criteria have similar values. DM-3 and DM-4, representing library practitioners,
on the other hand, tends to pay more attention to affect of service criterion. The result of this
weighting indicates that there is a difference among the decision makers in giving preference
values against the criteria, and this difference arises more from the background of the decision
makers.

3.2 LibQual GDSS-AHP with Discretization

The responses of the respondents are discretized according to Equation (9). The average
for each label value of each evaluation item is shown in Table 7. The RC1 (affect of service)
matrix with dimension 6x5 is represented by the elements of Table 7 rows 1 to 6 in columns 7 to
11 (columns “Average Label Value”). The RC2 (information control) matrix with dimension
10x5 is represented by the elements of Table 7 rows 7 to 16 in columns 7 to 11. The RC3 (li-
brary as place) matrix with dimension 6x5 is represented by the elements of Table 7 rows 17
until 22 in columns 7 to 11.

Table 7 The average discretization label values

Evaluation Respondents’ Response Average Label Value

Item STP (TP | CP | P | SP | STP | TP | CP | P SP

SC-1 0 1 3| 16 30 0.00 0.02 0.06 0.32 0.60
SC-2 0 0 2| 19 29 0.00 0.00 0.04 0.38 0.58
SC-3 0 1 4| 18 27 0.00 0.02 0.08 0.36 0.54
SC-4 0 0 5| 15 30 000 | 000 | 0.0 | 0.30 | 0.60
SC-5 0 0 41 18 28 000 | 000 | 008 | 036 | 0.56
SC-6 0 0 21 19 29 000 | 000 | 004 | 038 | 0.58
SC-7 0 10 30 | 10 0 000 | 020 | 060 | 0.20 | 0.00
SC-8 0 5 32| 10 3 000 | 010 | 064 | 020 | 0.06
SC-9 1 3 10 | 26 10 002 | 006 | 020 | 052 | 0.20
SC-10 0 1 41 19 26 000 | 002 | 008 | 038 | 0.52
SC-11 0 1 6| 23 20 0.00 0.02 0.12 0.46 0.40
SC-12 1 0 10 | 19 20 0.02 0.00 0.20 0.38 0.40
SC-13 0 11 38 1 0 0.00 0.22 0.76 0.02 0.00
SC-14 0 0 4| 22 24 0.00 0.00 0.08 0.44 0.48
SC-15 0 0 8| 13 29 000 | 000 | 016 | 026 | 0.58
SC-16 0 1 21 20 27 0.00 | 002 | 004 | 040 | 054
SC-17 0 1 0| 12 37 000 | 002 | 000 | 024 | 0.74
SC-18 0 1 1 8 40 000 | 002 | 002 | 016 | 0.80
SC-19 0 0 1] 19 30 0.00 | 000 | 002 | 038 | 0.60
SC-20 0 0 2] 15 33 0.00 | 0.00 | 004 | 030 | 0.66
SC-21 0 0 2| 14 34 000 | 0.00 | 004 | 028 | 0.68
SC-22 0 1 2| 22 25 000 | 002 | 004 | 044 | 050

From Table 7, we can infer that most respondents’ responses are in the label: very satis-
fied, satisfied, and quite satisfied; and respondents rarely answer in the label: not satisfied and
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very dissatisfied. This is directly reflected in the result of GDSS-AHP LibQual calculation with
discretization. The result shows that the largest percentage is very satisfied; followed by satis-
fied, quite satisfied, dissatisfied and very dissatisfied, as shown in Figure 4.

Calculate Value B (Service Quality Level)

vD D Qs s Vs
Affect of Service 0 0.0011 0.01325 0.0623 0.1037
Information Control 0.00063 0.01371 0.05875 0.04883 0.0469
Library as Place 0 0.00026 0.00071 0.00788 0.01819
SUMm 0.00063 0.01506 0.07272 0.11902 0.16879

Conclusion Level of Service Quality (Percentage)

Very Dissatisfied (VD) Dissatisfied (D) Quite Satisfied (QS) Satisfied (S) Very Satisfied (VS)
0.16778% 4.00405% 19.32895% 31.63488% 44.86435%

Conclusions based on evaluation the satisfaction level of Reader is at Very Satisfied level (VS) that is (44.86435%)

Figure 4 Calculation of LibQual GDSS-AHP discretization

3.3 Weighted LibQual Perception

The calculation of weighted LibQual perception uses the respondents’ perception data.
The data uses score 1 until 9. Figure 5 shows that the evaluation survey item with the greatest
value is related to the ability of librarian (SC-4) and the lowest is related to the collection
placement (SC-14).

Weighted LibQual Perception
Affect of Service Information Control Library as Place

No scl sc2 sc3 sc4 sc5 scb6 sc7 sc8 sc9 sc10 sc11 sc12 sc13 scl14 sc15 sc16 sc17 sc18 sc19 sc20 sc21 sc22
r 7 9 8 8 9 9 7 8 9 7 9 7 6 9 8 9 8 8 7 9 9 9
2 8 85 8 8 8 85 6 8 8 75 8 8 45 8 8 8 8 8 8 85 8 8
r48 7 7 75 7 75 75 5 5 7 7 6 6 4 75 75 7 8 9 75 75 75 75
r49 8 7 7 7 75 8 5 6 8 8 8 8 4 8 8 75 9 8 8 8 8 8
r50 7 75 8 7 55 65 75 5§ 7 8 65 75 5 75 7 8 8 85 8 8 8 7.5
Total 383 389.53825 385 3825 391 271 291 333 375.5365.5 355.5 250.5 378 376 381 398 402 393 3935 392 385
Average 766 7.79 765 7.7 7.65 7.82 542 582 6.66 7.51 7.31 7.11 501 7.56 7.52 7.62 7.96 8.04 7.86 7.87 7.84 7.7
ggs?l\:‘eight 0.05 0.06 0.08 0.11 0.09 0.04 0.05 0.05 0.03 0.03 0.03 0.05 0.06 0.02 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.02
\::rig:;zzn 0.35 0.49 0.64 0.81 0.7 0.28 0.29 0.29 0.18 0.25 0.24 0.35 0.32 0.15 0.29 0.34 0.21 0.25 0.22 0.23 0.23 0.16

Figure 5 Calculation of weighted LibQual perception

3.4 Weighted LibQual Expectation.

The calculation of weighted LibQual expectation uses the respondents’ expectation da-
ta. Similar to the perception data, the expectation data also uses score 1 until 9. Figure 6 shows
that the evaluation survey item with the greatest value is related to the ability of the librarian
(SC-4) and the lowest is related to the collection placement (SC-14) and the locker facilities
(SC-22).

Weighted LibQual Expectation

Affect of Service Information Control Library as Place
No sc1 sc2 sc3 scd4 sc5 sc6 sc7 sc8 sc9 scl10 sc11 sc12 sc13 sc14 sc15 sc16 sc17 sc18 sc19 sc20 sc21 sc22
r 8 9 9 85 9 9 ¢ 8 9 7 9 7 9 9 9 9 8 9 g 9 9 g
2 7 9 9 9 9 9 ¢ 9 9 9 9 9 9 9 9 9 9 7 85 85 8 7
r48 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 8 8 B 8 8
r49 8 8 8 8 B8 8 9 9 8 8 88 B8 9 8 8 B B8 8 8 B 8 8
r50 65 6 85 75 7 7 9 9 75 75 8 8 9 7 75 9 85 7 75 85 9 75
Total 406 429 4255 428 425 425 446 444 409 4185 418 4215 450 4195 421 423 42154185 418 421 422 4165
Average 8.12 858 851 856 85 B85 892 8.88 818 837 836 843 9 B8.39 8.42 846 843 8.37 8.36 842 844 833
Sﬁﬁi\}emm 0.05 0.06 0.08 0.11 0.09 0.04 0.05 0.05 0.03 0.03 0.03 0.05 0.06 0.02 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.02
Weighted 47 454 071 0.9 078 0.31 0.48 044 022 0.28 027 0.42 057 0.47 032 037 0.22 026 0.23 0.25 0.25 0.17
Expectation

Figure 6 Calculation of weighted LibQual expectation
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3.5 IPA Quadrant Analysis

In this analysis, the weighted LibQual perception and expectation are used to obtain a
set of recommendations to improve the library services quality. The result of IPA quadrant
analysis is depicted in Figure 7. The x-axis represents the weighted LibQual perception and the
y-axis represents the weighted LibQual expectation. Based on Figure 7, the recommendations
for improving the library services quality are as follows: to give special attention (priority) to
quadrant 1 (survey items 7, 8, and 13), to maintain performance in quadrant 2 (survey items 2,
3,4, 5, and 12), to give low priority in quadrant 3 (survey items 6, 9, 10, 11, 14, 15, 17, 18, 19,
20, 21, and 22), and to reduce (ignore) performance in quadrant 4 (survey items 1 and 16).

15

2. Antitude and BEehavior
0.4555: 0.5362 (Kuadran 2)

B Y R o N SO S e, S . 3
LA A e oS S ; X = L

Figure 7. Result of IPA quadrant analysis

3.6 Usability of the System

An application can be considered usable if its functions can be executed effectively, ef-
ficiently, and satisfactorily. The next activity is to conduct a usability testing on the developed
system. We have used a standard measurement to calculate the usability level of an application
or software in software engineering, namely Questionnaire for User Interface Satisfaction
(QUIS) [11], which consists of 27 questions. The tests are conducted on three type of users (re-
spondents) of the system, namely five users, one administrator, and two decision makers, by
distributing questionnaires based on three types of observation elements: effectiveness, efficien-
cy and satisfaction. The average usability level of the system is 90.03%. And the result of test-
ing for the overall system usability test is depicted in Figure 8.

System Usability Testing
% 100,00
g 90,00 ¢ 87,81 M ® 92,98
s ,
2 80,00 ‘
Respondent Admin Decision Maker

Figure 8 Usability of the system

4. CONCLUSION

The method we have proposed in this paper to evaluate library services quality using
LibQual, GDSS-AHP, and IPA has been shown to be effective in evaluating the performance of
a library. This method can be developed further to become an evaluation tool to determine the
level of a library services quality and even to obtain a set of recommendations to improve the
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services quality. Since both elements of stakeholders, i.e., decision makers as person in charge
giving weights toward criteria and subcriteria and users as a research respondent, are taken into
consideration, the result is relatively trustworthy. Users have also found the method to be satis-
factory and useful, which is indicated by the result of system’s usability testing with average
value of 90.03%. For the particular library we conducted our research on, we obtained that us-
ers’ satisfaction level is at least satisfied by 76.49%. For future work, it is interesting to find out
more about other possible methods for library services evaluation, for instance methods that are
based on Quality Function Deployment (QFD).
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