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Abstract. Urban infrastructure or basic facilities such as museum is essential as the component
of smart city. To support a natural museum for instances the exhibit of historical building in
“Kota Lama Semarang “or The old city of Semarang, this paper used the QR code to recognising
the information on the historical buildings, Kota Lama, Semarang. Leatlet map of Semarang
Historic building commonly used to provide the location information. However, leaflet map has
a limitations, it cannot provide enough information about the historic building. The limitations
of leaflet maps is only provide little information which explaining the condition of the historic
building. To expand the information about the historical building, prior research suggested the
use of web technologies. However, some people suggested the usage of leaflet — map which can
show the location and the web site can provide more additional information about the historical
building. In this paper, the researcher purpose a design of Information System, which employs
Quick Response (QR) code technologies as a link to combine the information between leaflet
map and web technologies. Then, the design validated with identify the usability of design for
using QR code for recognising historic building, Kota Lama, Semarang. The method that used
to evaluate the design is SUS (System Usability Scale). The QR code usability test using SUS
question showed the number that the design is in level usable from the user perspective.

1. Introduction

Smart city technologies are intended to improve citizens' lives. With the technology implemented
in the smart city, the technology accelerates the pace of people searching of information. Urban
infrastructures or basic facilities such as museum is essential to be supported by the technologies. “Kota
Lama Semarang “or The old city of Semarang is a natural museum that exhibit historical buildings that
tell stories the city of Semarang in the era of Dutch colonial rule. Many technologies has been used to
engage the museum and the museum visitor. The engagement isEf@hential because it can help the
historical object in museum [I]. However, Rey e@. [2] noted that the used of information and
communication technology (ICT) do not reached the usability of the technology from the users’
perspective. The user prefer used traditional style when visiting a museum.

Many museum provides web site as a tool to attract the visitor to museum event, however, the validation
that the usage of web site for attracting a museum success is need to be measure [3] Another research
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suggested for using a robot to replace the usage of human as guide tour in Museum [4]. But, the problem
with the usage of techfffllogy in the museum to engages a visitor is financially problem.

With popularity of QR code, the usage of QR code for engage visitor for an art and museum
exhibition is commonly usage. Evaluate the usage of QR code for help visitors personalize their visit to
museum [5]. The result suggested that QR code is received positive respond from the museum staft, the
used of QR code was assumed that generally young visitor owned smartphone and they familiar for
using QR code.

Leaflet map of Semarang Historic building commonly used to provide the location information.
However, leaflet map has a limitations, it cannot provide enough information about the historic building.
The limitations of leaflet maps is only provide little information which explaining the condition of the
historic building. To expand the information about the historical building, prior research suggested the
use of web technologies. However, some people suggested the usage of leaflet — map which can show
the location and the web site can provide more additional information about the historical building. In
this paper, this paper purpose a new design for urban infrastructure facilities (natural museum), which
employs Quick Response (QR) code technologies as a link to combine the information between leaflet
map and web technologies. A usable interface is essential to allows mobility and ease of use of
information using sharing system [6].

The originality or the value of the research is acceptable design for information system that
combined map and web using QR code to access information about historic building in cultural space
museum. And, the IS design has validated using usability testing that considered the user’s prior
knowledge for using QR code and SUS questionnaire and metric.

2. Validation Method
2.1 @Buping the user based on the OR code usage as respondents profile

It is expected that users will be familiar with technology and can return to the information system
whenever necessary without prior training [7.8]. In usatffEly, the user experience is influenced by
subjective attitudes and feelings towards the system [9]. In 2010, 9241-110 Ergonomics of human-
system interaction: Human-centred design for interactive systems defined user experience as “a person’s
perceptions and responses resulting fr§J the use of a product, system, or service’ [10,11]. The users’
experience influences their perception of the system [8].

In the context of interactions with the system, the user’s task also influences their perception of the
system [12]. To use user perception as a measurement, it is essential that the user has an understanding
about the technology. The users’ perception is beneficial to the evaluation of technology that is reused
to deliver public services; such as QR code or and website; because the user already uses the application.
User’s perception is also affected by the users’ experience when they interact with the system [13].

User perception is a measurement commonly used when users are at the centre of the system
evaluation and refers to users’ opinions and judgements [14]. In addition, the user’s perception of
technology use is essential because it can influence the system information [ 15].

(5]
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Table 1. Question for understanding the users’ prior knowledge in the QR code’s usage

No Question Scale
1 Smartphone ownership - Smartphone
- None
2 User experience for using QR code Have an - For Payment
experience for using QR code for payment or to - To getlink for a website
get a link for an website.
3 User’s frequent of use for using QR code - None

- DBeginner ( 1st time user)
- Rarely used ( 1-3)
- Regular user ( more than 3 times)

4 User have experience for using Web to access - None
information for historical building, Kota Lama, - Beginner ( 1st time user)
Semarang. - Rarely used ( 1-3)
- Regular user ( more than 3 times)
5 User have experience for using Map to get - None
access as direction to explorer for historical - Beginner ( 1st time user)
building, Kota Lama, Semarang. - Rarely used ( 1-3)
- Regular user ( more than 3 times)
6 User have experience for using Map that contain - None
with QR code to get access to a website for - DBeginner ( 1st time user)
historical building, Kota Lama, Semarang. - Rarely used ( 1-3)

- Regular user ( more than 3 times)

To investigate prior knowledge and to assess the effectiveness of the QR code usage to provide
information about the historic building, Kota lama, Semarang. This study used the user’s Frequency of
Use (FOU) of QR code. The user will be identified based on their ownership for smartphone, the
experience for using QR code for payment and search for web link; the FOU of QR code usage; the
FOU for using web as museum exhibit information; the FOU for using Map as guidance in museum
exhibit and the FOU of QR code usage in map. Table | shows the user’s prior knowledge for using QR
code, map and web site. It essential for this study for grouping the participants, so the researcher can
give a good recommendations about the design. As noted, to measure the effectiveness of museum
information system design is not only about the user’s acceptance. But, it also essential to understand
the user’s prior knowledge so the information system design can be usable for every visitor.

Trial and survey for this study used twelve students in urban regional planning, Universitas
Diponegoro, Semarang, Indonesia. The reason for selecting the Urban Regional Planning department
students due to that they familiar with the condition of Kota Lama, Semarang and they will be a potential
user for using the Information System for study activities. The data of usability experiments should be
collected from participants who are familiar with aim of the information system area being assessed
[16]. The experiments conducted after the student finished a survey for recognising the historical
building.

According to Krug [¢f] the ideal number of respondents is three to four for each test. Whereas
according to Nielsen [18] the best number of respondents in each usability test is 5 people, respondents
numbering 5 are considered to be able to represent most of usability problems without invelving many
resources.

And it suggested to use a real condition to trial the technology help the participants to feel the real
environment when the technology used. In addition, it also to help the researcher with the condition of
infrastructure such internet connection the area of Kota Lama, Semarang. Location and situation of the
user when accessing the information system is included as one of factors in Physical Context in the
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gntext of Use in Human-Mobile Computer Interaction (CoU-HMCI model) [19]. In addition,
Understanding a user’s task includes the conditions and location in which the task is performed.

2.2 md for understanding the users ' usability
dy employed System Usability Scale (SUS) method to 1dent1fy the user’s design for using

QR code US is a tool that could quickly and easﬂacollect a user's subjective rating of a product's
usability[20]. The SUS, developed by Brooke (1996), reflected a strong need in the usability comm
for a tool that could quickly and easily collect a user's subjective rating of a product's usability. The
System Usability Scale (SUS) is a reliable tool for measuring the usability. It consists of a 10 item
?estiomair‘e with five response options for respondents; from strongly agree to strongly disagree [21].

ystem Usability Scale (SUS) a reliable, low-cost usability scale that can be used for global assessments
of systems usability [22].

SUS consist with ten question which described, below:
1. [think that I would like to use this system frequently.
2. I found the system unecessarily complex.
3. Ithought the system was easy to use.
4. [ think that I would need the support of a technical person to be able to use this system.
5. I found the various functions in this system were well integrated.
6. I thought there was too much inconsistency in this system.
7. I would imagine that most people WOB] learn to use this system very quickly.
8. 1 found the system very cumbersome to use
9. I felt very confident using the system.
10. I needed to leamn a lot of things before I could get going with this system.

The questionnaire for this study adapt from the SUS question.

1. [think I would like to use a QR code to find information on ancient buildings when I visit Kota
Lama, Semarang

2. Qund that using QR code unnecessarily complex.

3. [ thought the QR code was easy to use to find the story of the historical buildings when I visit

ta Lama, Semarang

4. [think that I would need the support of a technical person to be able to use QR code to find the
story of the historical buildings when I visit Kota Lama, Semarang

5. I found the various functions in this system (QR code, map and web information) were well
integrated to deliver information about the story of ancient building when I visit Kota Lama,
Semarang.

6. I thought there was too much inconsistency in this system (when QR code used to integrate
maps and the web) to get information about the ancient building at Kota Lama, Semarang.

7. 1 would imagine that most people would learn to use this system (when QR code used to
integrate maps and the web) very quickly.

8. I found the system (QR code, map and web information) very cumbersome to use when [ visit
Kota Lama, Semarang

9. Ifelt very confident using the system (QR code, map and web information) to obtain information
about angignt buildings without the other’s help

10. I needed to learn a lot of things before I could get going with this system (QR code, map and
web information) to obtain information about ancient buildings.

2.3 Analysing the result
To examine the result of the question, the SUS provide scale between one and five using Likert
scale. For odd question (number rl, r3, r5,r7 and r9) using formula the scale — 1. As for the even number
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question (R2, R4, R6, R8 and R 10) the participants respond should be count using formula scale -5.
From the result of first and second equation the SUS final score can be reached by using the equation 1.
Score SUS: ((rl — 1)+ (5—R2) + (13— 1) + (5—R4) + ...+ (5-R10)) * 2.5 ().

Legend: vl r3, 5, 7 19 : result for odd number question
2, R4, R6, RS, RI10 . result for even number question

The results of the SUS score for each respondent are then summed and divided by the number of
respondents (Table 2). After calculating the average score of SUS, the score was compared with the
range of values proposed [20].

Table 2. Score SUS
Score SUS Interprets
< 50 | Not Acceptable
50-70 | Marginal
=70 | Acceptable

3. Analysis and Result
3.1 User Prior Knowledge

User prior knowledge in this research is about, the technology ownership, user experience and user
frequent of use QR code and web services is essential to identify the prior knowledge for user’s usability
perception in the usage of QR code to recognizing the historical building. This user prior knowledge is
essential as precondition to measure the usability of design of Information System [21]. It as an aid to
describe the result of SUS score.

Table 3 shows the user prior knowledge for QR code usage. From the Table 3 it can be defined all
of the respondents has their own smart phone. The respondents with an experience for using QR code
for payment is about 59.23% and 40.77% is to get link for a website.

Table 3. Users’ prior knowledge in the QR code’s usage

No Question Criteria Frequency Percentage
1 Smartphone ownership Smartphone 27 100%
User ex perience for using QR code For Payment 16 5923%
2 To get link for a website 11 4077%
3 User's frequent of use for using QR Rarely used ( 1-3) 4 1477%
code Regular user ( more than 3 times) 23 85.12%
4 User have experi_ence fo_r using None 4 1482%
Er;zrictzl aﬁﬁielzsin;foggﬁm;ln "fgr Beginner ( 1st time user) 1 3.70%
Semarang. Rarely used ( 1-3) Q 33334
Regular user ( more than 3 times) 13 48.15%
5 User have expedence for using None 2 T.41%

Map to get access as direction to

: [T ) 2 )
explorer for historical building Beginner ( 1st time user) 2 T.41%
Kota Lama, Semarang. Rarely used ( 1-3) 3 11.11%

Regular user ( more than 3 times) 20 T407%

6 User have experence for using None 18 66.67%
Map that contain with QR code to . . - e
get access to a website for historical Beginner ( Ist time user) 4 14.82%
building, Kota Lama, Semarang Rarely used ( 1-3) 2 T.41%

Regular user ( more than 3 times) 3 11.11%
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3.2 SUS result based on the user prior knowledge.

Table 4. Users perception on usability in the QR code’s usage

No User Profile SUS Result
User experience for using QR
1 code for Payment and to get a cc g
link for a website " ! m For Payment
] 50,9
£
% Toget link for a
= website
User’s frequent of use for using
QR code
2 i 58,1 W Rarely used ( 1-3)
&
E 53,0
o Reguler user (
- H -
g more that 3 times)
User have experience for using
3 Web to access information for s81
historical building, Kota Lama, i ' -~
Semarang. & 54,2
£ g 52,5 52,3 W Beginner ( 1st time user}
é w Rarely used | 1-3)
Q
o Reguler user [ mare that 3 times)
User have experience for using
4 Map to get access as direction o
explorer for historical building, " .
one
Kota Lama, Semarang. & 063 61,25 508 526
g ! ' ® Beginner [ 1st time user)
g  Rarely used ( 1-3)
& Reguler user [ more that 3 times)
User with experience for using
5 Map that contain with QR code
1o get access to a website for
historical building, Kota Lama, @ 65,0 mNane
Semarang. g 512 513 513 mBeginner | 1t time user}
g WRarely used [ 1-3)
& Reguler user [ more that 3 times)

Table 4 shows the result of the SUS score for each respondents that have identified in Table 3 is
marginal. In Figure 1, it explains the position of marginal for an adjective rating for the user.
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Figure 1. A comparison average SUS score

The usability testing in this research is to understand the Information System design using QR
code for recognising the historical building has discover major problems in the user interface. It is
suggested, that Usability testing has a number of possible goals and purposes. Certainly one of the most
important is to discover major problems in the user interface that could result in human error, terminate
the interaction, and lead to frustration on the part of the user [23].

Marginal according to Figure 1 with SUS score 50 can be describe as adequate, sufficient and
acceptable for the user. It is due to that few of the respondent still not familiar with QR code technology
(Table 3). With the result of the moderate. It is suggested that the design is still usable to be used, but is
still need time for the responded to be familiar with technology. As noted in Nugrageni et al. [24] the
user device and frequent of use of technology influence the ease of use of technology. Therefore, with
the moderate result on usability by implementing QR code for recognising the historical building it can
be applied in Kota Lama, Semarang.

Therefore, for each group that participate in the experiments examining the usability of QR code in
the design of Information system for recognizing historic buildings, Kota Lama, Semarang is acceptable.
Therefore, the design has a positive feedback from the participants who has an experience for visiting
Kota Lama, Semarang. From the observation, many of the respondent still new with the QR code
technology.

4. Conclusion

The result of SUS score is 50 which describe as the QR code as link between map leaflet and web
are adequate, sufficient and acceptable for the user. Information access using QR code can overcome
the problem of short explanation in map leaflet that commonly used a guide in cultural space museum.

The information of historical building using QR code is sufficient or the visitor to learn the building
history. Asfor he QR code usability test using SUS question showed the number that the design is
acceptable. Using QR codes on map might help the cultural space museum enhance their accessibility,
particularly as visitors increasingly arrive with their own smartphones or tablets.
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