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Technological advancements have driven the adoption of online transportation
applications by various user groups, including the elderly. However, limitations in
cognitive aspects and digital experiences cause barriers to application use. This study
was conducted to evaluate the usability of online transportation applications for
elderly users using the Think Aloud and System Usability Scale (SUS) methods. The
evaluation was carried out through a series of tests with eight elderly respondents to
measure effectiveness, efficiency, and user satisfaction. The Think Aloud method
was used to explore the experiences and difficulties faced by the elderly on the
application interface, respondents verbally expressed their thoughts and feelings
during the testing process. The Think Aloud testing process is analyzed to identify
the specification of the requirements that form the basis for the redesign of the
application. The measurement results showed that the average application
effectiveness value increased from 85% in the initial design to 100%. Efficiency
values show a significant improvement from the initial design of 73% to 100% in
the proposed improvement design. The average SUS score before the improvement
was 61.25 in the marginal category, and increased to 81.25 in the acceptable category
after the improvement design. The results of this study confirm that optimizing
design based on the needs of the elderly can improve the user experience and
accessibility of online transportation services.

This is an open access article under the CC-BY-SA license.

I. INTRODUCTION

Advances in information technology and shifting consumer
behavior have significantly changed business models [1].
Information technology has brought significant changes in
various aspects of life, including in the transportation sector.
One of the most striking innovations is the presence of online
transportation applications that utilize the internet and digital
devices to provide fast, easy, and efficient services.
According to the World Health Organization (WHO), an
elderly person is someone who has entered the age of 60 years
and above. In the 2024 BPS percentage data, the elderly have
increased consistently every year, starting from 8.43% in
2015 to projected to reach 12.00% in 2024 [2]. Factors that

affect the level of independence of each elderly person are of
course difficult to handle, factors that affect the independence
of the elderly such as cognitive factors, psychological factors,
economic factors, nutritional factors, and health factors [3]. In
addition, there are also many factors of need for the elderly,
such as traveling for shopping needs, the need for health care,
or social activities such as community meetings and gathering
with friends [4].

Transportation applications online such as Gojek, Grab,
and Uber have revolutionized the way people book vehicles
and use public transportation services. With just a few taps on
the smartphone screen, users can easily book transportation
services, track vehicles in real-time, and make payments
digitally [5]. Gojek becomes a transportation application
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online the most downloaded app available on the Google Play
Store, Gojek has been downloaded more than 100 million
downloads and has 6 million reviews by users. Customers
complained about the increasingly complex and less efficient
display of the application, one of which is the homepage.
Regarding feature efficiency, customers complained about the
lack of features to help users, complaints about the lack of
features that accommodate the needs of elderly users.

Although transportation applications online Having more
user-friendly features, many elderly people still face obstacles
in understanding the interface, using the application, or
finding features in transportation applications online. This
situation shows that there is a gap in the Usability or ease of
use of the app. Evaluation Usability is an important step to
identify these obstacles. In this case, the evaluation approach
Think aloud Method dan System Usability Scale (SUS)
provides relevant solutions. ISO 9241-11 describes the
benefits of measuring usability in terms of effectiveness,
efficiency and user satisfaction [6].

Usability testing is the process of evaluating a system or
product by involving the user in a real or simulated usage
situation, to assess the extent to which the system or product
can be used effectively, efficiently, and satisfactorily [7].
Method Think aloud to test a system that involves users, or
end users, by verbalizing in a continuous manner what users
feel and think when using a system [8]. This applied technique
involves asking respondents to verbally express their
thoughts, feelings, and opinions when interacting with the
system. This approach aims to capture the cognitive processes
that occur during the use of the system, allowing researchers
to gain a deeper understanding of the user experience [9].
Performance Measurement used to measure aspects of
effectiveness and efficiency to obtain quantitative data on the
performance of test takers when they perform tasks during
testing Usability [10].

Meanwhile, System Usability Scale (SUS) is used to
assess the usefulness of various products and services, to
answer research questions about usefulness (feasible/not)
which will provide more objective quantitative data through
standardized assessment scales [11]. Measurement research
Usability using the SUS method is widely used because it has
different characteristics from other questionnaires, namely it
has been validated and tested for reliability even with a small
sample value [12]. By combining these two methods, it is
hoped that a more complete picture of the Usability Gojek
application, so that more targeted improvement
recommendations can be formulated. Figma is a design app
based on cloud and tools prototyping for digital projects.
Figma was created to help its users collaborate on projects and
work as a team on the go. In designing a good display to be
based on website or mobile requires communication between
all teams so that there is no such thing as redesign [13].

This research is expected to provide more inclusive design
recommendations, which take into account the specific needs
of elderly users. Thus, the Gojek application can continue to

develop into an application that is increasingly beneficial for
all users, including elderly users.

II. METHOD

The following are the troubleshooting steps that will be
solved. This process will be carried out in 6 stages, namely
the first with the creation of task scenarios and SUS
questionnaires. Second, by conducting Usability testing to
evaluate Usability. Third, data processing and analysis of
Usability testing evaluation results. Fourth, design a draft
improvement proposal from the results of the evaluation of
application testing. Fifth, by evaluating the design of the
proposed improvement to the user. Sixth, decisions on the
evaluation will be drawn conclusions and suggestions.
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A. Determination of Respondents

Determination of the number of respondents/users to be
used According to Ericsson and Simon (1993) method think
aloud Tt only requires the number of respondents as many as

Figure 1. Flowchart
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8 to 10 people. This number is sufficient to understand the
behavior of users in doing some task scenario given [14].
From this explanation, this study will use a total of 8§
respondents, who will be respondents to Usability testing to
measure effectiveness and efficiency, and measure customer
satisfaction including Usability testing respondents who are
tested on the System Usability Scale (SUS).

TABLEI
KRITERIA RESPONDEN

Kriteria Responden
Elderly > 60 years old
Have ever made a Gojek order or at least interacted with the
application
Have the ability to express feelings and thoughts
Be willing to participate in research

B. Usability testing

In an effort to assess the credibility of online
transportation applications in increasing user loyalty, each
application must have a level of Usability The good [15]. In
this study, a task scenario was determined that would be given
to respondents to conduct usability testing for the elderly.

TABLE IITASK SCENARIO

It Task

1 Log in to the main app and explore the settings and profile
menus

Search for destination addresses, estimated fares and waiting

2 times in the app
3 Saving  Favorite =~ Addresses  (Home/Work/Routine
Destinations)

4 | Check your previous travel history
5 | Explore help features (Help Center)

C. Performance Measurement

Performance Measurement is used to measure aspects of
effectiveness and efficiency to obtain quantitative data on the
performance of test takers when they perform tasks during
Usability testing [10]. In Performance Measurement, the
resulting data is used in comparative analysis, especially in
measuring efficiency through task completion time and
assessing effectiveness by comparing the number of errors
that occur during testing [9].

The average result of the percentage of success of the
respondent's effectiveness score in completing task scenarios
will be detailed based on the 1991 Ministry of Home Affairs
R&D Reference Standards which are explained regarding the
standard for measuring effectiveness [16].

TABLE IIT
STANDARD MEASURES OF EFFECTIVENESS

No. | Effectiveness Ratio | Achievement Level
1 <40% Highly Ineffective
2 40% - 59,99% Ineffective
3 60% - 79,99% Quite Effective
4 > 80% Highly Effective

Furthermore, the results of the average time needed to
work on the task scenario are interpreted using the time range
on the time behavior indicator to determine the duration of
time used by the user in completing the task so that the results
of measuring the efficiency level can be known in the
following table [16].

TABLE IV
TIME INTERVALS ON TIME BEHAVIOR
No. | Length of Time | Qualification
1 60 — 300 Second Very Fast
2 360 — 600 Second Fast
3 660 — 900 Second Slow

D. Retrospective Think Aloud

RTA (Retrospective Think aloud) is a method that allows
respondents to express their thoughts on what has been done
when the task has been completed [17].

E. System Usability Scale (SUS)

The System Usability Scale (SUS) is a simple ten-item
scale that provides a global view of subjective assessments of
Usability [18]. Based on the final SUS score, it will be known
how high the Usability and acceptability level of the
application system design developed [19]. The following is a
list of questions that will be given for the System Usability
Scale (SUS) [18].

TABLE V
LIST OF QUESTIONS SYSTEM US4BILITY SCALE (SUS)
. Scale
No Item In Indonesian 17213 a5
I think I will use this Gojek
1 .. . olo|lo]|o]o
application again
I feel that this Gojek application is
2 . o|lo|lo|o]o
complicated to use
I feel that the Gojek application is
3 olo|lo|o]|o

easy to use

I need help from other people or
4 | technicians in using this Gojek | o | o | o | o | o
application

I feel that the features of the Gojek
application are running properly

I feel that there are many
6 | inconsistent (incompatible) thingsin | o | o | 0o | 0 | ©
this Gojek application

I feel that others will understand
7 | how to use this Gojek application | o [ o [ o | o | 0
quickly

I find
confusing
I feel that there are no barriers in
9 | using o|lo|o|o]o
Gojek application

I need to get used to it first before
using this Gojek application

this Gojek application

10
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II1. RESULTS AND DISCUSSION
A. Usability Testing Data Processing Results

1) Performance Measurment
o Effectiveness

The analysis was carried out by assessing the working
time and the success of the respondents in completing the task
scenario. Successful respondents will be given a binary
number sign '1' and if the respondent fails to complete the task
scenario, they will be given a binary number sign '0' [20].

TABLE VII
EXECUTION TIME PER TASK OF GOJEK ONLINE TRANSPORTATION
APPLICATION
Task Scenario
Respo Total | OER
From | 11 | T2 | T3 | T4 | T5
R1 21 49 42 10 15 137 100%

R2 25 54 60 28 14 181 3%
R3 19 45 30 8 9 111 100%
R4 25 55 40 14 15 149 80%

VITASK COMPLETENESS TABLE OF GOJEK ONLINE TRANSPORTATION RS 15 59 40 11 12 137 61%
APPLICATION R6 | 20 | 50 17 | 10 | 12 | 109 69%
Task Scenario R7 17 49 35 13 13 127 100%
Respo Value of Categor
nd T T2 g I : Effectiveness gory RS | 25 | 45 | 40 | 10 | 15 | 135 | 100%
Highly Total | 167 | 406 | 304 | 104 | 105
R1 | R O I O 100% Effectiv 82 | 100 | 49 [ 46 | 49 | 1086 | 77%
e % % % % %
Quite OER
R2 1 1 0 0 1 60% Effectiv 65% 792 73%
e
Highly o _
R3 11111 1 1 100% Effoctiv Based on the average working time done by the time range
e respondents on the time behavior indicator to determine the
Highly duration of time used by users in completing tasks is included
R4 1|11 1|0 80% Effectiv in the category of very fast [16]. By calculating using Overall
e Relative Efficience In the table above, it can be seen that the
Quite average result of the time spent working on each task scenario
RS (U A A 60% Effectiv needed by users in working on each task scenario is 73%.
Hi;hly 2) Retrospective Think Aloud (RTA)
R6 1 {1]0]1 1 80% Effectiv The response will be recorded directly during the think
e aloud test. The following is a summary of all the responses
Highly that have been made on 5 task scenario on transportation
R7 Lyl 100% Effectiv applications online Gojek.
e
Highly TABLE VIII
RS 1111 1 1 100% Effectiv SUMMARY OF THINK ALOUD RESPONSES TO RESPONDENTS' OPINIONS ON
e THE GOJEK APPLICATION
Avera Task‘ Respondents' Opinion
g¢ | 88 |100| 75 | 88 | 75 Scenario
Effecti 85% On the profile view, many respondents have found
% |% | % | % | %
veness the location of the profile, but some respondents still
Score complain about the profile picture that does not
T1 indicate that the icon is for the profile. In the editing
. . section, there is only a pencil logo which is very
Based on the calculation of the effectiveness value of the confusing because the description is not clear and the
Gojek online transportation application for elderly users is suggestion from some respondents to add with the
85%. Where according to the 1991 Ministry of Home Affairs word "Edit".
R&D Reference Effectiveness Standard, it is included in the Some respondents said the display at the time of
very effective category [16]. booking was too much promotion. The bike or car
. icon is helpful enough. However, the writing is too
* Efficiency T2 small. Suggestions gfrom several respondints to
At this stage, an analysis was carried out about the average increase the size of the icon and also the caption of
time required by the staff to work on the task scenario that has the writing.
been given to achieve efficiency in the Gojek online In the addition of favorite addresses, there are still
transportation application. T3 many regpondents who are confused to ﬁnd. the
addition icon. So many respondents feel that the icon
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Task o TABLE X
Scenario Respondents' Opinion ASSESSMENT SYSTEM USABILTY SCALE (SUS)
can be replaced with a star icon or others that
indicate the icon for something they like. Respo Question 3 N
In the travel history activity menu, it is easy to find nds
and some respondents find it in the profile section. 112/3/4[5]6|7|8]9]10
T4 However, the suggestion given is to replace other R1 414|144 ]5|3|5(4(2] 3|22 55
icops_ _that show the feaFure for tra-V'eI history R2 a(3lals]al3]alal2]4a]19] 475
act1v1t}es and increase the size of .the writing. R3 512143435252 |31 775
On this feature menu, there are still many who have
not found it. Some should be directed to a profile and R4 S 35514141412 )314123] 575
Ts shown to look for a question mark icon for the help RS 5145544433421 525
center. Suggestions to add an already accessed R6 41214433533 4|23 575
"Report a Problem" button or add a "Quick Help" R7 slalal3lal3]|s5]3]4] 4 ]25] 625
button to each to report a problem RS 5131411141315 21512 132 80
At the usability testing stage, which has been carried out Sum of SUS Average Score 61,25

by analyzing the responses of think aloud regarding the needs
of users of the Gojek online transportation application for the
elderly. The needs obtained from the results of data
processing vary from the experience of elderly users. The
specification of the user requirements will be described in the
User Requirements table.

TABLE IX
SPECIFICATION OF USER NEEDS

Needs

Requirement

Users need clearer
indicators for editing
profiles, especially the
more intuitive and labeled
photo change icons.

Added an "Edit" label to the
change profile icon to make it
clearer. Added a more prominent
and intuitive photo transform
icon.

Users need larger, clearer
icons for easier recognition
and larger text for
improved readability.

Increase the size of the icon and
give it a contrasting color to make
it easier to recognize. By
improving readability by
increasing the size of the text.

Users need an easier way
to mark their favorite
addresses, for example
with a star icon or other
clearer indicators.

Add a custom indicator icon for
your favorite address. Create
simpler navigation to mark up
favorite addresses.

Users need more intuitive

icons for travel history as

well as larger text to make
it easier to read.

On the travel history icon for
easier understanding. Increase the
size of text and layout to make it
clearer.

Users need quicker and
easier access to the help
center, especially the
"Help" feature so they
don't have to search
manually.

Provides a "Quick Help" feature
to make it easier to access the
help center.

Overall, the requirements identified in the table emphasize
the importance of designing an elderly-friendly interface by
prioritizing the aspects of clarity, readability, and ease of
access to the main features of the online transportation
application.

3) Kuesioner System Usabilty Scale (SUS)

From the results of the SUS calculation in the table above,
the result for the Gojek online transportation application is
61.25. Where the numbers in the description of the
acceptability category, grade scale, and adjective rating are
categorized at the acceptability level in the marginal category,
for the grade scale level in the D category, and the adjective
rating level in the Good category. However, in Brooke's
theoretical statement, the average SUS score for the category
is 68. This shows that the Gojek online transportation
application still needs a redesign to improve user satisfaction
and experience.

B. Design of Application Improvement Proposal Design

Based on the needs of the specifications that have been
identified for elderly users, the application interface design is
redesigned using Figma software. This improvement aims to
improve the clarity of indicators, text readability, ease of
navigation, and accessibility of key features needed by the
elderly. In this process, a prototype will be created on relevant
parts, such as the edit profile icon, tagging favorite addresses,
travel history, and quick access to the help center.

Application of the Think Aloud and System Usability Scale (SUS) Methods in Usability Evaluation in Online Transportation
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C. Re-evaluation of Repair Design

At this stage, a re-analysis was carried out regarding the
work of respondents to the task scenario given to achieve the
effectiveness, efficiency and customer satisfaction of the

Gojek application improvement design.

1) Performance Measurment
e Effectiveness

TABLE XI

TASK COMPLETENESS DESIGN PROPOSED REPAIR OF GOJEK ONLINE

TRANSPORTATION APPLICATION

Task Scenario Value of
Res(}m Effectivenes | Category
n T1 | T2 | T3 | T4 | T5 s
Highly
0,
R1 1 1 1 1 1 100% Effoctive
Highly
0,
R2 1 1 1 1 1 100% Effoctive
Highly
0,
R3 1 1 1 1 1 100% Effoctive
Highly
0,
R4 1 1 1 1 1 100% Effoctive
Highly
0,
R5 1 1 1 1 1 100% Effoctive
Highly
0,
R6 1 1 1 1 1 100% Effoctive
Highly
0,
R7 1 1 1 1 1 100% Effoctive
Highly
0,
R8 1 1 1 1 1 100% Effoctive
Avera
ge 10 | 10 | 10 | 10 | 10
Effecti 0 0 0 0 0 100%
veness | % % % % %
Score
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Based on the calculation of the effectiveness value of the
design of the proposed improvement of the Gojek online
transportation application for elderly users, the result was
100%. Where according to the 1991 Ministry of Home Affairs
R&D Reference Effectiveness Standard, it is included in the
very effective category [16].

e Efficiency

TABLE XII
EXECUTION TIME DESIGN PROPOSED IMPROVEMENT OF GOJEK ONLINE
TRANSPORTATION APPLICATION

1;:?)11’1‘1’ Time Total | OER
T1 T2 T3 T4 TS

Rl 15 20 21 8 12 76 | 100%

R2 20 29 33 21 11 114 | 100%

R3 19 35 30 8 9 101 | 100%

R4 21 32 30 10 10 | 103 | 100%

RS 13 28 26 10 9 86 | 100%

R6 13 28 24 9 12 86 | 100%

R7 15 34 29 11 12 101 | 100%

R8 25 30 27 10 14 | 106 | 100%
141 | 236 | 220 | 87 89

Total 773 | 100%

100% | 100% | 100% | 100% | 100%
OER 100% 773 | 100%

Based on the calculation using the Overall Relative
Effectiveness in the table above, it can be known that the
average result of the time required by the user in working on
each task scenario is 100%. From the analysis, it can be
concluded that the Gojek online transportation application
shows an increase in efficiency.

2) Kuesioner System Usabilty Scale (SUS)

TABLE XIII
ASSESSMENT OF PROPOSED DESIGN FOR IMPROVEMENT OF THE USABILTY
SCALE (SUS) SYSTEM

Respo Question
11 J N
nd 12345 |6|7[8|9],
R1 S12 51315351 [4]2] 33825
R2 S12 1413534114231 775
R3 S|11 /41|52 5|1 ][5]1]38 95
R4 S|12 5124242 ]4]3|31 |75
RS S12 51214253 [5]3]32 80
R6 4 125|252 |53 [4]13]311]715
R7 S| 1513143153 [471]13]30 75
R8 S12 512143 [5]2]5]1]34 85
Sum of SUS Average Score 81,25

From the results of the SUS calculation in the table above,
it is obtained from the results of the improvement design for

the Gojek online transportation application, which is 81.25.
Where these numbers in the description of the acceptability
category, grade scale, and adjective rating are categorized at
the acceptability level in the acceptable category, for the grade
scale level in the B category, and the adjective rating level in
the excellent category. The results obtained are more than the
average SUS score category, which is 68.

D. Comparison of Usability Testing Results of Initial Design
and Improvement Proposals

In this improvement design, calculations and retesting will
be carried out to evaluate various aspects of effectiveness,
efficiency, and customer satisfaction. The test aims to ensure
that the changes implemented actually improve ease of use,
speed up access to key features, and provide a more intuitive
experience for older users. The results of the evaluation will
be the basis for further improvements to create an optimal
interface that suits the needs of users.

1) Performance Measurment
o Effectiveness

PERBANDINGAN EFEKTIVITAS PER TASK

u Nilai Efektivitas Per Task Desain Awal u Nilai Efektivitas Per Task Desain Perbaikan

S
=

S
S
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100%

88%
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Figure 9. Comparison Chart of Effectiveness Per Task Value

The graph above shows the comparison of effectiveness
per task between the initial design and the improvement
design. Effectiveness is measured in the percentage of user
success in completing each task. Overall, the average
effectiveness of the initial design was 85%, while the
improvement design reached 100%, with an average increase
of 15%.

PERBANDINGAN EFEKTIVITAS RESPONDEN
= Nilai Efektivitas Responden Desain Awal = Nilai Efektivitas Responden Desaln Perbaikan

=

Figure 10. Comparison Chart of Respondent Effectiveness Values
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The graph above shows a comparison of respondent
effectiveness between the initial design and the improvement
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design. Effectiveness is measured based on the respondent's  2) Kuesioner System Usabilty Scale (SUS)
ability to complete the assigned task. Overall, the average TABLE XIV
effectiveness of the initial design was 85%, while after the COMPARISON OF SATISFACTION VALUES
design improvements were made, the effectiveness increased SUS
to 100%. o
0 100% Evaluation Total | Acceptability Grade Ad]ec:ttve
) S Scale Rating
e Efficiency core
Initial Design 61,25 Marginal D Good
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Figure 11. Value Comparison Chart Effiiciency For Task
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The graph above shows the comparison of respondents'
efficiency in completing tasks between the initial design and
the improvement design. Efficiency is measured in the
percentage of successful completion of tasks in optimal time.
Overall, the total efficiency of the initial design is 65%, while
the improvement design reaches 100%, with an increase of
35%.
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The graph above shows the comparison of respondents'
efficiency in completing tasks between the initial design and
the improvement design. Efficiency is measured in the
percentage of successful completion of tasks in optimal time.
Overall, the total efficiency of the initial design was 77%,
while the improvement design reached 100%, with an
increase of 23%.

From the results of the SUS calculation in the table above,
the results of the comparison for the initial design and the
design of the proposed improvement of the transportation
application are obtained Online Gojek. This 20-point increase
brings the design of the proposed improvement to the level of
Acceptability higher ones, namely Acceptable. In addition, the
value scale also increased from D to B, with Adjective Rating
increased from Good become Excellent.

IV. CONCLUSION

The conclusion of this study emphasizes that the factors of
effectiveness, efficiency, and user satisfaction are crucial
aspects in the evaluation of the Usability of online
transportation applications, especially Gojek, for elderly
users. Based on the test results, the effectiveness of the
application showed a significant improvement, where the
average effectiveness value increased from 85% in the initial
design to 100% in the proposed improvement design. This
shows that elderly users can complete the assigned tasks
better after repairs are made. In addition, the efficiency factor
also shows a noticeable improvement, with the total
efficiency value increasing from 73% to 100% on the
proposed design, signaling that users can interact with the app
in less time and fewer steps. In terms of user satisfaction, the
evaluation using the System Usability Scale (SUS) recorded
an average score of 61.25 for the initial design, which was
categorized as marginal, while the score for the proposed
design reached 81.25, which was marked as acceptable. In this
test, it only focused on the basic tasks that elderly users
performed most often. Achieving a score of 100% in usability
testing is unusual. However, in the context of this test, it
focuses on the basic tasks that are most often performed by
elderly users, and the design improvements used specifically
target the most common obstacles encountered in those tasks.
Effectiveness is measured by the percentage of tasks
successfully completed by users, and efficiency is measured
by the average time it takes users to complete tasks. This
shows that design improvements have not only succeeded in
increasing effectiveness and efficiency, but also have a
positive impact on the satisfaction of elderly users. By
comparing the results of this study, it can be seen that the
success in improving these aspects is in line with the
recommendations for the development of computers and
applications that adapt to the special needs of elderly users.

Application of the Think Aloud and System Usability Scale (SUS) Methods in Usability Evaluation in Online Transportation
Applications for the Elderly (Aneke Putri Nadila, Tranggono, Mega Cattleya Prameswari Anissa Islami)
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