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Abstract 
 

Usability testing has emerged as one of the most important aspects of software testing to provide high-quality software to users. The 

purpose of this study is to evaluate the usability of an Indonesian mobile government application known as e-pangan. Because of the 

growing number of mobile phone users, the government has deployed mobile applications to make it easier for people to obtain information. 

Unfortunately, mobile government is not user-friendly and still has a lot of issues, as evidenced by user reviews in the Google Play store. 

The study employed a hybrid usability methodology that included heuristic evaluation and think-aloud protocols. The mobile government 

application Panel Harga Pangan will be tested to represent the study of this testing. Furthermore, the heuristic evaluation is performed by 

a usability expert, while the think-aloud protocols are performed by ten users. Nielsen's metrics are applied to measure the learnability, 

efficiency, memorability, error rate, and satisfaction of the application. The results of the research show that the application has an average 

score of 66%, indicating that while some users might discover it challenging others might discover it to be straightforward. This research 

is expected to be beneficial for usability practitioners or developers to develop a user-friendly e-government application. 

 
Keywords: Usability Testing, Heuristic Evaluation, Think-aloud Protocols, Nielsen Metric, Mobile Evaluation  
 

1. Introduction 

Nowadays, the growth of information technology and the internet has revolutionized how data is transmitted. The government also takes 

advantage of this breakthrough technology to disseminate information in real-time via an application. This is a shift in data transformation 

from the conventional approach to the e-government paradigm so as for the government to provide good community services. Agriculture 

food security is one of the government's top concerns in achieving national development since agricultural production is a basic human 

necessity and sustaining Indonesia's economic stability. Government agencies require a well-integrated system to better administrative 

systems and community service delivery. As a result, consumers are in need of an application that serves as a regional agriculture food 

price information center, allowing economic actors to obtain the most up-to-date agriculture food pricing information on a daily basis and 

increase economic efficiency. 

In addition, fluctuations in agricultural production prices in the market caused by a lack of up- to-date agriculture food price information 

impair agricultural production price stability, resulting in extremely large differences in the pricing of basic commodities in each region of 

Indonesia. Unfortunately, an e-Pangan Indonesian government application still has many defects in terms of UI/UX design, as well as 

many bugs that contain inconsistent information, making users confused in finding the desired information and deciding to leave the 

application. According to preliminary observations made by researchers of various application visitors, there were many issues noticed by 

users. User dissatisfaction will affect access to the Indonesia e-Pangan application. User satisfaction is a key aspect in the execution of 

usability testing. Usability is derived from the word usable, which signifies that it is useful or functions properly when tested with end-

users [1], [2]. Usability is a scientific field with numerous evaluation methods produced by previous scholars. Usability testing measures, 

tests, and evaluates a system in terms of the user's ease of use of the system interface to fulfil its goals, which could lead to user satisfaction 

values when using it [3]. To be useable, an application must successfully provide users with the opportunity to complete the actions carried 

out to achieve their aims or objectives in the application as well as possible [4]. Usability testing is inextricably linked to the scientific 

subject of Human-Computer Interaction (HCI), in which system users (people) interact with the system. Since the early 1970s, the scientific 

area of HCI has been evolving. This science emphasizes the importance of design, user interface, and visual appearance to make it simple 

and easy for users to engage with the system. 

The goal of the research is to collect feedback from usability experts and randomly selected end- users. Usability can be measured by user 

feedback regarding user impressions when using apps, or it can be reinforced and strengthened by expert opinions or experts with 

experience in the subject of usability. To evaluate the usability of the e-Pangan Indonesian government application, various evaluation 

methods can be used. One such method is the think-aloud protocol approach, which involves users verbalizing their thoughts and actions 

while interacting with the application. This approach can provide insights into users' thought processes and help identify usability issues. 

Additionally, the viewpoint of usability specialists can be incorporated by using the heuristic evaluation method, which involves experts 

evaluating the application based on a set of established usability guidelines. By combining these two methods, a comprehensive evaluation 
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of the e-Pangan application can be conducted. In 2012, Nielsen claimed that the think-aloud protocols method allows researchers to 

explicitly hear users talk about how they use the application in general [3]. Meanwhile, Nielsen defines heuristic evaluation as an expert-

based strategy for identifying usability issues in user interface design [5]. It is predicted that combining the two methods will yield more 

accurate findings. 

Usability is a key aspect of the software development cycle, and it is defined by five components: learnability, efficiency, memorability, 

errors, and satisfaction. Learnability refers to how easy it is for users to complete basic tasks the first time they encounter the design. 

Efficiency refers to how quickly users can perform tasks after learning the design. Memorability refers to when users return to the design 

after a period of not using it, how easily they can rebuild proficiency. Errors refer to how many mistakes users make, how severe these 

mistakes are, and how easily they can be corrected. By evaluating the e-Pangan application based on these five components, we can identify 

its strengths and weaknesses and make improvements to enhance its usability and user satisfaction [3]. 

Previous research on three Indonesian online news portals used a combination of two methodologies, namely heuristic evaluation and 

think-aloud. Another previous study found minor severity during HE and 85 recommendations for improvement when using the think-

aloud approach [6]. Furthermore, the study in usability testing on the website of Syarief Hidayatullah State Islamic University Jakarta 

generates quite satisfactory results, except for an error section in several functions on the website and out-of-date news [7]. The Nielsen 

metrics (learnability, efficiency, memorability, error, and satisfaction) are used in this study. 

Usability testing of the Janabadra website used questionnaire methods and the Nielsen model to measure metrics. The Janabadra University 

website's test results are easy to use. Some people find it difficult to remember the options and information offered on this website [8]. 

Another study has investigated the integration approach between Heuristic Evaluation (HE) and Thinking Aloud (TA) on game-based 

learning materials by evaluating in terms of expert review and user review [9]. Several defects were discovered throughout the test 

following heuristic principles, as well as through observations and interviews conducted during the implementation of the thinking-aloud 

approach. Although experts and users provided positive feedback on the effectiveness of this learning material website, the user experience 

still needs to be improved. Furthermore, a hybrid method combining heuristic evaluation and user experience has been tested on several 

web domains, with the results indicating that the issues discovered during user experience testing were also discovered during heuristic 

evaluation testing [10]. 

2. Research Methodology 

In general, at the data collecting stage, this research study employs a combination of methods technique (quantitative and qualitative). The 

present research is an experimental study that combines two approaches of usability evaluation. During this test, task scenarios were 

implemented, observations were made, and interviews were conducted. The data is analysed to assess the Indonesian e-Pangan application's 

level of usability. 

The following are the stages of study on the execution of usability testing on the e-Pangan application utilizing the heuristic evaluation 

method and think-aloud with the Nielsen metric measurement, as shown in Figure 1. 

 

 
Fig. 1: Research design methodology 

The problems that occurred as a result of the prior survey were highlighted in the first step. Then, to determine which approaches are 

appropriate for this research, a literature review was undertaken. Following that, heuristic evaluation (HE) was performed to obtain input 

from usability experts. This evaluation should focus on the touchscreen-based mobile device interface of the application and assess its 

usability based on the established principles of heuristic evaluation. By conducting this evaluation, we can identify usability issues and 

provide recommendations to improve the application's design and functionality, ultimately leading to a better user experience. All issues 

discovered by experts will be combined and examined to provide a heuristic evaluation report [11]. Furthermore, the third phase is followed 

by a usability test, which is typically completed by 10 users every test round [12]. The test scenario is designed prior to executing the 

usability test based on the concerns identified in the heuristic evaluation report. In addition, before the exam begins, users will be requested 

to complete a demographic questionnaire. During the testing process, the user will be prompted to complete the test scenario. Evaluators, 
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on the other hand, will assess the user's performance by observing and analyzing what the user performs. There are five usability metrics 

will be measured. The metrics of learnability, efficiency, memorability, and mistakes are recorded while users take the test. Meanwhile, 

satisfaction is measured by distributing a satisfaction questionnaire. The questions and answers are organized on a 5-point Likert scale 

ranging from 1 to 5. 

All of the questions are aimed to elicit feedback from users on how they feel about the e- Pangan (Panel Harga Pagan) application, which 

has been chosen as an agriculture food price panel application. It is a vital application that might represent the usability testing investigation. 

More than one thousand people have downloaded the application. The Likert scale is used to express how strongly users or participants 

agree or disagree with using this mobile application, with "strongly disagree" equaling "1" and "strongly agree" equaling "5". The 

application's usability score can be determined in % by using five usability metrics: learnability, efficiency, memorability, error and 

satisfaction. The fifth phase of this study will provide recommendations and solutions based on the observations made throughout the test. 

During this phase, the issues discovered will be thoroughly examined before making recommendations to improve the application. Finally, 

the sixth step of this study will explain and finish all of the research findings. 

The current research's data collection methods include observation, questionnaires, and interview. The data gathered during the test 

observation is examined to determine usability metrics of learnability, efficiency, memorability, and errors. The fourth metrics are measured 

by assessing the success rate of users in completing criteria breakdowns from test scenarios [13]. Participants in the usability testing has 

been chosen from among novice users who have no prior experience with the application or who have familiarity with another mobile 

application. The sample of users will be chosen at random, with a minimum of five to ten users, although increasing the number of users 

has little effect on the outcome [14]. Meanwhile, testers for heuristic evaluation are recruited from persons who have worked as usability 

engineers or have skills in this area. 

The data gathered to determine the percentages of learnability, efficiency, memorability, error rate and satisfaction is entered into the 

equation. The data will be analysed and presented in a bar chart using Microsoft Excel. The conclusions of this mobile application 

assessment are based on observations made while users complete test scenarios during usability testing and a questionnaire administered 

after the test. The data collected is analysed and the learnability, efficiency, memorability, errors and satisfaction are calculated in 

percentages. The average of these five values is used to compute the application's usability score, which is expressed as a percentage 

between 1 and 100. As a result, according to the issues discovered during the observation, recommendations and solutions are presented. 

3. Result and Analysis 

3.1. This  Heuristic Evaluation Result 

 
An individual heuristic evaluation is a process in which a usability expert reviews an application to identify any potential usability issues. 

The resulting heuristic evaluation report includes all of the issues discovered by the expert, along with suggested solutions for improvement. 

This can help ensure that the application meets the needs and expectations of its users, and ultimately improve user satisfaction and 

engagement. The table below highlights the most major usability concerns identified by usability expert, as well as solutions for improving 

them. 
Table 2: Heuristic Evaluation Result 

No Issues Heuristics Severity Recommendation 

1 The location selected in 

application returning 

incomplete and inconsistent 

data every several times 

Consistency and standards 

 

Major The location selected in application 

returning incomplete and inconsistent 

data every several times 

2 The Filter function for location 

selection is not working 

Functionality Major The Filter function for location selection 

is not working 

3 The filter function provides 

inconsistent data 

Consistency Major The filter function provides inconsistent 

data 

4 The sub menu “bantuan 
aplikasi” in profile menu is not 

working 

Error preventation Major The sub menu “bantuan aplikasi” in 
profile menu is not working 

5 The button “kirim” in bantuan 

aplikasi sub menu does not give 

any notification 

Visibility of system status Major The button “kirim” in bantuan aplikasi 

sub menu does not give any notification 

6 Arrangement of 2 different 

types of filter functions confused 

users 

Match between system and 

real word 

Minor Arrangement of 2 different types of filter 

functions confused users 

7 
The indicator color on the price 

up and down is not consistent 

Error prevention Minor Fix the indicator color 

that represent the price up and down 
correctly 

8 
The menu provided in 

application is confusing at first 

time using the application 

Recognition rather than recall Minor Develop a simple menu to use 

 

9 Edit profile is not working Flexibility and 

efficiency of use 

Minor Better if user is able to edit profil 

 

10 The FAQ menu provides no 
information 

Help and documentation Minor The FAQ menu provides no information 

 

The expert has identified five major and five minor issues based on the preceding table. Ten Nielsen's heuristic concepts were followed in 

the evaluation procedure [18]. The severity ranking scale (SRS) developed by Nielsen is used to determine the issues' level of severity [19]. 

Jakob Nielsen offered four severity grades, one of which is usability catastrophe, meaning that the problem must be fixed before the product 

is released. The second scale, a major usability issue, is deemed urgently needing attention. In the interim, addressing minor usability issues 

should be a low priority. Finally, if additional time is available for the project, the cosmetic issue must be resolved. 
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3.2. Think-Aloud Protocol Test Scenario Design 

To test the application, a test scenario is created before test execution. After identifying every feature, a data matrix was constructed. 

Table 2: Test scenario design. 

Scenario Task Description 

Task 1 

 

Choose your location: 

Province: Aceh 

Aceh District/City: 
Banda Aceh 

Task 2 Check the price of red chili pepper in Banda Aceh Task 3 

Task 3 
View monthly history of tuna 

price in Banda Aceh 

Task 4 
View agriculture production 
commodity prices in Banda Aceh 

Task 5 
Find the national producer-level 

price of shallots. 

Task 6 
View the table showing onion 

prices across Indonesia 

Task 7 
Submit a food price enquiry via 

“Bantuan Aplikasi” submenu 

 

3.3. The Learnability Nielsen’s Metrics Measurement 

Users are observed during the test execution process in order to determine the learnability metric. Task criteria included "user understands 

the flow of how to do the task," "user does not have difficulty taking the right steps to do the task," "user can easily complete the task," 

and "user understands the action taken is right for wrong." These criteria were observed in every task in the test scenario. For every 

criteria that is met, the task that fails will be marked "no" for no credit, "partial" for 50% credit, and "yes" for 100% credit. 

Based on the observation result, user find difficulty in conducting task 3 where 60% of user can not perform the task successfully. The 

task is asking the user to find a specific price of the product. Based on the data analysis, the effectiveness of each user can be depicted as 

the table below: 

Table 3: Learnability metrics success rate 

 U 1 U2 U3 U 4 U5 U6 U 7 U 8 U 9 U10 Subtotal 

Yes 20 16 12 16 13 12 20 30 16 24 179 

Partial 9 8 7 8 14 5 4 2 6 0 63 

No 3 8 13 8 5 15 8 0 10 8 78 

     Total      320 

 

The above table lists 32 task criteria, each requiring 10 attempts, for a total of 320 attempts. There were 63 partially successful efforts 

and 179 successful ones. A total of 78 tasks have not been completed; these will be disregarded because 78 x 0% = 0. As a result, we 

apply the following equation to determine the overall learnability rating for the following set of tasks: 

Learnability (%) = Yes + (Partial x 0.5)) / Total x 100% (1) 

 = (179 + (63 x 0.5)) / 320 x 100%  

 = 65.78%  

From the above equation, the rating of learnability metrics that has been conducted usability testing with 10 users has showed the 

learnability success rate is approximately 65.78%. 

3.4. The Efficiency Nielsen’s Metrics Measurement 

The metric of efficiency is determined by observing users throughout test execution. The task criteria that were observed in every task in 

the test scenario, such as " User easily performs the task for the first time when looking at the interface," " Users can complete tasks 

quickly," " Users easily resolve menu selection errors," and " Users make very minimal errors." Every successful task requirement will 

be marked "yes" for 100% credit, "partial" for 50% credit, and "no" for 0% credit for the failure task. 

Based on the observation result, user find difficulty in conducting task 3 and task 4 where 60% of user can not perform the task 

successfully. The task is asking the user to find a specific price of the product and monthly history product. Based on the data analysis, 

the effectiveness of each user can be depicted as the table below: 
Table 4. Efficiency metrics success rate. 

 U 1 U2 U3 U 4 U5 U6 U 7 U 8  U 9 U10 Subtotal 

Yes 15 17 13 14 19 13 19 30 16  24 180 

Partial 9 3 5 6 4 3 3 2 4 
 

1 40 

No 8 12 14 12 9 16 10 0 12  7 100 

     Total     
 

 320 
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Table above shows 32 task criteria with 10 attempts per task, totaling 320 attempts. 180 attempts were successful and 40 were partially 

successful. There are total of E unsuccessful tasks which will be ignored as 100 x 0% = 0. Therefore, to achieve the overall efficiency 

rating for this set of tasks we use the following equation: 

 

Efficiency (%) = Yes + (Partial x 0.5)) / Total x 100% (2) 

 = (180 + (40 x 0.5)) / 320 x 100%  

 = 62.5%  

From the above equation, the rating of efficiency metrics that has been conducted usability testing with 10 users has showed the success 

rate is approximately 62.5%. 

3.5. The Memorability Nielsen’s Metrics Measurement 

Measuring memorability is done by observing users while the test is being run. Every task in the test scenario was subject to the following 

task criteria: "User selects the right menu on the first try," and "User can complete the task on the next attempt." For every criteria that is 

met, the task that fails will be marked "no" for no credit, "partial" for 50% credit, and "yes" for 100% credit. 

Based on the observation result, user find difficulty in conducting task 3 and 4 where about 60% of user can not perform the task 

successfully. The task is asking the user to find a specific price of the product ad monthly history of product. Based on the data analysis, 

the memorability of each user can be depicted as the table below: 

 
Table 5: Memorability metrics success rate. 

 U 1 U2 U3 U 4 U5 U6 U 7 U 8 U 9 U10 Subtotal 

Yes 11 12 8 11 12 9 12 16 7 13 111 

 

 

The above table lists 16 task criteria, each requiring 10 attempts, for a total of 320 attempts. Five of the 111 efforts were just partially 

successful. There are 44 failed tasks in all, and since 44 x 0% = 0, they will be disregarded. As a result, we employ the following equation 

to determine the overall memorability rating for the set of tasks: 

Memorability (%) = Yes + (Partial x 0.5)) / Total x 100% (3) 

= (111 + (5 x 0.5)) / 160 x 100% 

= 70.93% 

From the above equation, the rating of memorability metrics that has been conducted usability testing with 10 users has showed the 

success rate is approximately 70.93%. 

 

3.6. The Errors Nielsen’s Metrics Measurement 

Throughout the test, users are observed to identify the error metric. The task requirements, which included elements like "Users select 

the correct menu on the first try," "Users can easily fix errors and mistakes made," "Users make few errors and mistakes," and "Users 

successfully complete the task," were all observed in every task in the test scenario. For every criteria that is met, the task that fails will 

be marked "no" for no credit, "partial" for 50% credit, and "yes" for 100% credit. 

Based on the observation result, user find difficulty in conducting task 3 and task 4 where more 50% of user cannot perform the task 

successfully. The task is asking the user to find a specific price of the product and monthly history product. Based on the data analysis, 

the errors of each user can be depicted as the table below: 

 
Table 6: Errors Metrics Success Rate 

U 1 U2 U3 U 4  U5 U6 U 7 U 8 U 9  U10 Subtotal 

Yes             

 23 21 14 20 21 17 21 30 17 24  208 

Partial 1 2 3 3 4 2 2 1 3 2  23 

No 8 9 15 9 7 13 9 1 12 6  89 

     Total       320 

Table above shows 32 task criteria with 10 attempts per task, totaling 320 attempts. 208 attempts were successful and 23 were partially 

successful. There are total of 89 unsuccessful tasks which will be ignored as 89 x 0% = 0. Therefore, to achieve the overall errors rating for 

this set of tasks we use the following equation: 

Errors (%) =   Yes + (Partial x 0.5)) / Total x 100% (4) 

= (208 + (23 x 0.5)) / 320 x 100% 

= 68.59% 

Partial 1 0 0 0 2 0 0 0 1 1 5 

No 4 4 8 5 2 7 4 0 8 2 44 

     Total      160 
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From the above equation, the rating of errors metrics that has been conducted usability testing with 10 users has showed the success rate is 

approximately 68.59%. 

3.7. The Satisfaction Nielsen’s Metrics Measurement 

The computer vision techniques were investigated in order to classify nutmeg based on the Indonesian national standard. System Usability 

Scale (SUS) post-questionnaires were used to test user satisfaction after they had utilized the system. Practitioners use this questionnaire 

the most frequently [6]. Likert scales with five points are used to organize the questions and responses. The System Usability Scale (SUS) 

and this likert scale pair well [15]. The scale had a range of 1 to 5. 

Table 7: SUS Questionnaire 

No Questionnaire 

1 I’m sure I would like to engage in frequent use of this system. 

2 I thought the system was overly complicated. 

3 I found the system is user-friendly. 

4 I believe that in order to use this system, I would require the assistance of a 

technical expert. 

5 I discovered that this system’s numerous features were well incorporated. 

6 I felt that this system offered numerous inconsistent features. 

7 The majority of people should have no trouble picking up how to use this 

method fairly quickly. 

8 I found it somewhat difficult to use the system. 

9 I was really relaxed while use the system. 

10 Before I could start using this application, I had a lot to learn. 

To achieve the satisfaction rating for the Panel Harga Pangan application, we use the following equation: 

 

Satisfaction(%) = Answer Poin/ Total Point x 100% (5) 

 = 320 / 500 x 100%  

 = 64%  

3.8. Usability Score 
 

With each usability parameter now represented as a percentage, the metrics of learnability, efficiency, memorability, errors and 

satisfaction. The index between 1 and 100 is employed to represent the usability of the e-Pangan application (Panel Harga Pangan) by 

averaging these five scores. The following formula can be used to determine the panel harga pangan application's usability score for all 

users: 

 

Usability (%) = (Learnability+ Efficiency + Memorability + Errors + Satisfaction) /5 (6) 

 
= (65.78+62.5+70.93+68.59+64)/ 5 

 

 = 66.36%  

4. Discussion and Conclusion 

The Indonesian e-Pangan application was evaluated by an expert and 10 users for usability evaluation in the present research. The main 

findings of this study revealed that the users’ perception is the complex matters in conducting think aloud method by expressing their 

feelings and thinking. The issues found in heuristic evaluation are also found in usability think-aloud method. These results substantiate to 

Ayuni’s research in 2023 where the issues found by users in think-aloud approach revealed more detailed issues than expert review [16]. 

In addition, the issues found by the combination method of heuristics and think-aloud produce more reliable and effective results [17]. The 

usability problem that was found in this research include (a) the inconsistent data in location selection, which affected the efficiency of use 

of the application; (b) the submenu (filter menu) is sometimes not working; (c) 60% of users’ assessment is hard to understand; (d) some 

button in edit profile is not working; (e) there is no indicator of error message.These issues will be suggested with the recommendation for 

future development of other similar applications. The five metrics of learnability, efficiency, memorability, error rate and satisfaction are 

strongly matched in this usability measurement. In other words, the observation and satisfaction questionnaire results are strongly 

interrelated. However, the think-aloud qualitative result indicates the user’s comments toward the application show differently with 

quantitative results, 60% of users answered the interview session after the testing said “The application is hard to understand”. In contrast, 

all users answered “neutral, agree and strongly agree” to the satisfaction questionnaire question “I found the system is user- friendly”. 

Overall, the usability score of national e-Pangan application (Panel Harga Pangan) has shown some problems that user faces during the 

evaluation which is average (66%). It indicates, some users found the application straightforward to use, others found it challenging to 

finish the assigned task scenario. More testing needed to be conducting with more expert review to evaluate using Nielsen’s heuristics 

principles to validate these results. Thus, closed interview in think-aloud method may present the decent outcome. Nevertheless, the results 

of this assessment called for additional research, which would involve enlisting well-known individuals who would be able to frankly 

communicate their feelings. Obtaining the user's help in sketching the desired prototype as anticipated is highly encouraged. More tools, 

such as eye tracking, produce more dependable result. 
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