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Abstract. The decline in quality that has been caused by daily usage of
facilities and infrastructure owned by an organization will certainly disrupt its
function in supporting the performance of the organization. The solution that
came from the research that has been conducted before is to develop android
applications called Infiremis (Infrastructure and Facility Reporting
Management Information System), that can be used to report the damage of the
infrastructure facilities and to track its reporting status. This android application
developed to be used by students, lecturers and staff of Faculty of Computer
Science Brawijaya University where those users have different background
personas. Therefore, the usability of this android application need to be tested to
find out the value of effectiveness, efficiency and satisfaction of the application
to fulfill its purpose. This research was conducted mainly to discover the result
of usability testing towards the android application of infrastructure and facility
reporting management information system. Based on the Usability Testing, it
shows that the level of effectiveness and satisfaction of Infiremis respectively is
97.14% and 89.7%, whereas for the efficiency score is 89.9%.

Keywords: management information system, usability testing, android
application.

1 Introduction

Nowadays, academic community of a faculty from a university, as a party who uses
infrastructure and also as a party who often founds complaints about infrastructure,
prefer a means to report their complaints through a medium that is practical and easy
to use. Those medium that can facilitate academic community to report their
complaints they found about infrastructure facilities is in the form of reporting system
that developed on a mobile platform. As explained by Tolle, et al [1], the advantages
from a mobile applications is that they provide better portability and control for the
user. In addition, development of a system using mobile platforms particularly based
on android application is that considering this platform is able to provide better
performance and functionality related to direct access to hardware from the device
[2]. Those access to hardware can consist of access to the mobile device’s camera
feature as well as its ability to scan a QR code.

Previous research that has been conducted has resulted in an information system
based on android application called Infiremis (Infrastructure and Facility Reporting
Management Information System). This android application can be used by the
academic community to report their complaints about infrastructure facilities they
found around Faculty of Computer Science Brawijaya University. While reporting
their complaints, this android application provides features to make use of mobile
devices camera as well as the QR code scan feature to assist them in identifying
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information about the infrastructure being reported. In addition, Infiremis can also be
used by the academic community to track submitted complaint reporting status,
provided are to track on going reports, reports timeline and also reports history.

Meanwhile, users of Infiremis itself consists of several types of users, which are
consists of students, lecturers and staffs of the Faculty of Computer Science
Brawijaya University. These users came from various persona and demographic
backgrounds. This can affect the ability of each user in completing functions provided
by the infrastructure facility reporting application, which in Infiremis these functions
are related to infrastructure facility complaint reporting and reporting status tracking
function. In addition, as for how fast and how easy it is for users to complete those
functions when using the application can also be used as a success level indicator of
the proposed system. Therefore, a test to measure the usability level of the proposed
system needs to be done to ensure that the developed android application can function
properly according to its purpose without frustating its user.

Based on those issues, this study is focused on doing usability testing that
involves respondents from students, lecturers and staffs of Faculty of Computer
Science Brawijaya University by giving them several task scenarios that they have to
complete. The purpose of this research is to find out the results of the user success
level in completing the task given, the time required by the user to complete those
tasks and the user satisfaction level of Infiremis. This paper is organized in 5 sections
where section 2 explains about literature study of the mobile application platform and
usability testing being discussed. Section 3 explains about the research methodology.
Section 4 presents the testing result and data analysis while Section 5 gives
conclusion of the testing study that has been conducted.

2 Literature Study
2.1  Android Application

Android Application is a mobile application software that is installed and run on
Android platform operating system. As a software application that is designed
specifically for mobile device, mobile application development on Android platform
is able to provide several advantages to users, which is an increase in usability
performance and access availability to hardware functionality from the device being
used [1].

Studies show that the use of native applications is by far still the best choice for
the development of an application that use hardware intensively. Moreover, the results
of the study also show that the performance of using software application on web
platforms or applications running in the browser runtime environment still cannot
outperform native mobile applications. Related to the results that have been stated
above, native mobile applications allow developers to develop reliable features for
users so that they can use the camera and to scan QR Codes.

2.2 Usability Testing

Usability Testing is a software testing method that involves the representative user of
the software by giving them responsibility to do representative tasks at the initial
prototype interface, which aims to improve the quality of the interface by finding
deficiencies in the interface that need to be improved [3]. A mobile application needs
to be usability tested thoroughly. Because unlike any other software platform
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development that is developed specifically on a bigger screen, development of a
mobile application on a mobile devices tries to design an user interface and squeeze
more content into a smaller screen real estate while the users itself sometimes cannot
clearly define their interface needs. Hence, it requires a more delicate and user-based
approach so that usability design flaws can be identified at an early stage. In
conducting usability testing, among several metrics that can be used to measure
results quantitatively and then determine the level of usability of the software being
tested, the ISO 9241 standard recommends that the metrics of usability must include
effectiveness, efficiency and satisfaction [4]. This approach gives benefit that related
directly to the user and business requirements which effectiveness means success
measurement in achieving predetermined goals, efficiency means avoiding time being
wasted while attempting to achieve the goals and satisfaction means measuring the
willingness to use the system [5].

Effectiveness discusses about the level of accuracy and completeness obtained
from users to complete certain tasks and can be obtained by measuring completeness
level [6]. The completeness level itself captured and represented using binary value
‘1’ if representative user or participant succeeds in completing a task and ‘0’ if they
fail to complete it within a certain time limit. While a “good” completion rate depends
on the context of testing being carried out, according to study carried out by Jeff
Sauro, the average effectiveness rate is 78% from an analysis of almost 1200 usability
task being tested [7].

Amount of Task Completed
Total Amount of Task Should Be Done

Effectiveness = X100% (1)

Efficiency discusses about time resources spent by user in order to ensure the
level of accuracy and completeness achievement of the goals that can be represented
in seconds or minutes [6], which are needed in relation to the accuracy and
completeness of the participant to complete or fail to complete a certain task. This
metrics can be calculated by measuring overall relative efficiency (ORE), which uses
the ratio of the time taken by the users who successfully completed the task in relation
to the total time taken by all users and can be represented using percentage obtained
by using these formula.
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Satisfaction discusses about convenient, comfort and acceptance level of the
participant as a user to use a device or system and the relevance of application [6].
Satisfaction itself can be measured by using standardized satisfaction questionnaire
that is given after the testing session ends. Single Ease Question (SEQ), which is a
question that ask users about how difficult or easy it is to complete each task given, is
used in the satisfaction questionnaire and then answered using Likert Scale points.
Then, satisfaction level can be obtained by analyzing the result of the Likert Scale
points [4].

Overall Relative Efficiency = X100% (2)

2.3 Likert Scale

Likert Scale is a psychometric response scale that is used to get the level of approval
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from respondents or research participants using a statement or series of statements [8].
Likert Scale uses a scale consisting of 5 points in sequence ranging from “Strongly
Disagree” on one end then “Strongly Agree” on the other end and then “Neutral” in
the middle, as depicted on Fig.1 . Each level of scale is given a numerical value wich
starts from 1 and is added one for each level.

© & 66 ® 6

Strongly Agree Neither ~ Disagree  Strongly
Agree Disagree

Fig. 1 Likert scale example

Calculating the results of the Likert Scale begins by giving the score weight to each
answer, which “Strongly Agree” is given a score of 5, “Agree” is given a score of 4,
“Neutral” is given a score of 3, “Disagree” is given a score of 2 and score 1 is given to
“Strongly Disagree”. Next is to multiply the number of answers from participants who
answer on each answer scale point with the answers score weight to obtain total answered
score.

Total Answered Score=(nx5)+(nx4)+nx3)+(nx2)+(nx1) 3)

Then, calculation continued with defining maximum score of the scale and then

eventually calculating the index score by means of dividing total answered score by
the maximum score that previously has been defined and then multiply it with 100%.

Index Score % = Total Answered Score x 100% (4)

Maximum Score

After the percentage of index score has been obtained then that score can be
compared with defined percentage interval as explained on Table 1 to interpret the
index score meaning, which in this case the level of participants satisfaction in the
usability testing context that is being carried out.

Table 1. Percentage interval score interpretation

Percentage Interval Score Interpretation
80 to 100% Strongly Agree
60 to 79,99% Agree
40 to 59,99% Neutral
20 to 39,99% Disagree
0to 19,99% Strongly Disagree

3 Methodology
3.1 Research Methodology

This research was carried out by referring to the guidelines to do usability testing as
shown in Fig. 2. The first step begins with designing a test scenario which the
responsibility to complete that testing scenario will be given to testing participants
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later. The second step is to setup the test environment that will be used for usability
testing sessions. Because this testing is carried out for android application to report
infrastructure facilities at the Brawijaya University Faculty of Computer Science, the
testing environment prepared is in the form of infrastructure facility as an object to be
reported and an android application being tested that has been installed on android
device.

Develop Test Setup the Find and Prepare Test
. Test Select .
Scenario . S Materials
Environment Participants
Anal Dat
Report na \;zned ata Debrief the Conduct the
Findings Observation Participants Test Sessions

Fig. 2 Usability Testing Guideline [9]

The next step is to find and select 5 participants that consist of 3 students and 2
lecturers from the Faculty of Computer Science. This decision to involve slightly
larger participants sampling proportion taken from the students in comparison to the
proportion of the lecturers is because the students make the largest contribution to the
amount of population of the academic community of Faculty of Computer Science
compared to the rest of the cluster. The students and lecturers who are being selected
as participants were academic community who had previously reported complaints of
infrastructure facilities through methods other than using the developed system being
tested.

Moving on from the participants selection, the preparation continued with
preparing test materials by giving briefings to participants about the usability testing
that is being conducted so that they can carry out testing sessions based on the defined
test scenario. After the participants comprehend the scenario that must be carried out,
the test can be held. During the test, the performance of the participant tasks
completion and the data of their tasks completion time was recorded thoroughly so
that when the participants had finished all of their task the next steps to give
questionnaires to the participants regarding their satisfaction and the usability test
results data analysis from android application can be done. The process of analyzing
data from the testing results is conducted to meet the metrics for measuring
effectiveness, efficiency and satisfaction as defined by the ISO 9241 standard. In the
end is to report the results of the analysis that has been carried out and provide
recommendations on flaws that have been found from the infrastructure facility
reporting android application.

3.2 Test Scenario

As explained in the previous section before testing can be carried out, the test scenario
explaining about the task that the participants should complete, have to be described
first. The test case being made is explained in a table and the task that should be done
are described by the task code followed by its task name. The task code are
represented with T-xx, which “T” is a abbreviation of Task and “xx” is a abbreviation
of the task numbering. The test case table mentioned is explained on Table 2 as
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follows.
Table 2. Test Case Description
Task Code Task Name
T-01 Register Account
T-02 Login
T-03 Report Complaint
T-04 Tracking Ongoing Report Status
T-05 Tracking History Report Status
T-06 Tracking Timeline Report Status
T-07 Logout

From Table 2 it is stated that the task code T-04 represents task to do Tracking
Ongoing Report Status, which is to track the reporting status of the complaint that
being worked on. Then task code T-05 represent task to do Tracking History Report
Status, which is to track the reporting status of the finished or rejected complaint
report. While task code T-06 is to track all of the complaint that have been reported
by all of the user, wether it is still being worked on or that is already finished or even
rejected.

3.3  Testing Result

In order to do the usability test result data analysis, the testing result itself needs to be
recorded thoroughly first. From the test, it is obtained result data in the form of
participants tasks completion and their tasks completion time. Furthermore, data
regarding the satisfaction of the participants in completing all of the task given when
using the android application is also obtained from the questionnaire that was given
after they finished all of the task. The following Table 3 explains about the result of 5
participants tasks completion represented in binary value.

Table 3. Task Completion Result

Participant T-01 T-02 T-03 T-04 T-05 T-06 T-07
A 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1
C 1 1 1 1 1 1 1
D 1 1 0 1 1 1 1
E 1 1 1 1 1 1 1

Related to Task Completion Result table that is explained on Table 3, result data
regarding the participants task completion time represented in seconds is explained on
the following Table 4.

Table 4. Task Completion Time

Participant  T-01 T-02 T-03 T-04 T-05 T-06 T-07
A 76 15 53 4 2 2 3
B 95 12 55 6 4 3 2
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C 97 14 68 6 3 3 2
D 75 10 95 3 2 4 2
E 109 19 79 9 8 5 4

Meanwhile, data regarding the satisfaction of all of the participants in completing
all of the task will be explained on Table 5 which consist of the questions that was
given in respect to each of the task that the participants have to complete and then
followed by its answer response scale ranging from “Strongly Disagree” to “Strongly
Agree”.

Table 5. Task Satisfaction Questionnaire
Question Task Strongly Disagree Neutral Agree Strongly
Code Disagree Agree

Is the process for
registering a new
account easy to
do?

Is the process to
login easy to do?
Is the process to
report complaints
about
infrastructure
facilities easy to
do?

Is the process of
tracking
information about  T-04 0 0 0 2 3
the ongoing report

easy to do?

Is the process of

tracking

information about ~ T-05 0 0 1 0 4
the history report

easy to do?

Is the process of

tracking

information about  T-06 0 0 0 0 5
the timeline report

easy to do?

Is the process for

logging out easy T-07 0 0 0 2 3
to do?

T-01 0 0 1 3 1

T-02 0 0 0 0 5

T-03 0 0 2 3 0

4 Data Analysis and Discussion

Based on the test result data that has been explained in the previous chapter, data
analysis process to obtain effectiveness, efficiency and satisfaction measurement
metrics can be conducted. The first analysis that can be done based on the participants
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tasks completion result is the effectiveness measurement. From the Task Completion
Result table that is explained on Table 3, it is obtained that the effectiveness level are
shown on following calculation.

Effectiveness = 34/35x100% = 97,14%

From the calculation is obtained that the point of effectiveness reaches 97,14%,
which are already above the average of the average effectiveness rate. According to
the result of the task completeness, task number T-03 failed to be completed by
participant D because that task to report the complaint requires the user to press the
submit button which is just above the home or back button of the Android navigation
bar. This makes the user prone to mispress the submit button and exiting the
application or back to previous page resetting the already filled out complaint report
forms instead. Even though, considering the low error rate caused by mispressed
button, this problem can be easily addressed by changing the icon and rearrange the
placement of the submit button so that it does not placed closely above the home
button or back button of the navigation bar.

Meanwhile for the second analysis that can be done based on the participants tasks
completion time result is the efficiency measurement. From the Task Completion
Time table that is explained on Table 4, it is obtained that the efficiency level are
shown on following overall relative efficiency (ORE) calculation.

Task Completion Time Respondent A =76 + 15+ 53 +4+2+2+3=155
Task Completion Time Respondent B =95+ 12+55+6+4+3+2=177
Task Completion Time Respondent C =97 + 14+ 68+ 6 +3 +3 +2=193

Task Completion Time Respondent D =75+ 10+ 0+3+24+4+2=96

Task Completion Time Respondent E =109 + 19+ 79 +9+ 8+ 5+ 4 =233

Overall Relative Efficiency =

( 155+177+193+96+233
155+177+193+191+233

)><100%

854

=— X 100% = 89,9%
949

From the ORE calculation, it is obtained that the point of efficiency reaches
89,9%. According to the result of the task completion time, it is discovered that the
ORE value is suffering a considerable amount of reduction, even though this was only
caused by one participant failed to complete one task. However, that one task which is
complaint reporting task, requires a longer time for participant D to eventually give
up. It turns out that longer task completion time, even just from a single task, and
eventually failed to complete that task can deeply affect the overall relative efficiency.

As for the satisfaction measurement, it is obtained by calculating the task
satisfaction questionnaire result using index score percentage calculation. From the
satisfaction questionnaire that is explained on Table 5, it is obtained the total score
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from the participants answered scale point.

Total Score = (21 % 5)+ (10 x 4) + (4 x 3) + (0 x 2) + (0 x 1)
—105+40+12+0+0
=157

After the total score is obtained then index score percentage can be calculated by
dividing it with the maximum score. From the result of the following index score
percentage calculation, if it is compared to percentage interval as explained on Table
1, it can be interpreted that the participants strongly agree that the system are easy to
use.

Index Score Percentage = 1—:; X 100% = 89,7%
5 Conclusions and Suggestions

Infiremis as an android application can be used quite effortlessly by Faculty of
Computer Brawijaya University academic community as a means to report
infrastructure and facility complaints found around Faculty of Computer Science.
Based on the conducted usability testing, Infiremis is being considered above the
average by achieving 97.14% in terms of effectiveness metrics and 89.9% in terms of
efficiency metrics. In addition, the representation of the users also strongly agree that
the system is easy to use which is based on the satisfaction metric result by achieving
89.7% and then followed by interpreting that satisfaction result.

This research or other research with similar case and similar usability testing
method can be improved by utilizing a more comprehensive satisfaction questionnaire
such as, but not limited to, System Usability Scale (SUS) or Questionnaire for User
Interaction Satisfaction (QUIS) for measuring test-level satisfaction metric. In
addition, effectiveness and efficiency result can also further utilized as a
benchmarking tool if those methods are being used to compare 2 different version of a
system or another system with the same purpose.
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