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 The use of information and communication technology could increase the 

quantity and quality of small medium enterprises (SME) production, 

including batik industry. This study focuses on the development of batik 4.0, 
a custom batik mobile-based interface that makes it easier for customer 

which can be used to quickly produce high-quality digital batik designs.  

The findings of this study simplify the ordering process for potential clients 

who want to acquire custom batik designs. Ease of transactions, namely 
down payments (DP) where users can make advance payments, so that users 

are relieved in terms of payment transactions. In designing mobile devices, 

applications, and user interfaces (UI), it is important to consider the user 

experience (UX). This paper focuses on UX design rooted in the user-
centered design (UCD) approach, placing emphasis on understanding user 

requirements and prioritizing empathy for users. This ensures the recognition 

of user needs and the creation of a high-fidelity prototype. Then it was 

validated by the UI experts to identify problems and user difficulties in 
interacting with the UI. The experts responded positively towards the 

application and suggest for prototype improvement. Lastly, UX testing; 

based on the user experience questionnaire (UEQ)-S benchmark results, the 

batik 4.0 mobile is included in the “Excellent” category. 
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1. INTRODUCTION 

The use of mobile application increases the accessibility. In designing mobile devices, applications, 

and user interfaces (UI), it is important to consider the user experience (UX). Its perspective gains more 

attention by practitioner and scientist along with the rapid integration of mobile information technology in 

daily lifestyles, including batik industry sector. UX encompasses the overall effects experienced by users due 

to their interactions, the context of use, the impact of usability, the emotional resonance during interactions, 

and the memory formed after the interaction [1], [2]. A crucial aspect of UX involves the manner in which 

users influence the experience of using a product from their initial encounter [3]. This is defined by ISO 9241-

210: 2019 as user perceptions and responses arising from the use of a system, product, or service [4], [5].  

UX design plays a significant role in the development of applications by taking into account considerations 

related to user capabilities and limitations. 

The use of mobile application increases the accessibility. In designing mobile devices, applications, 

and UI, it is important to consider the UX. Its perspective gains more attention by practitioner and scientist 

https://creativecommons.org/licenses/by-sa/4.0/
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along with the rapid integration of mobile information technology in daily lifestyles. Mobile UI/ UX designs 

are focus on accessibility and efficiency to optimize these on-the-go interactions [2], [6]. The investigation of 

user-centered design (UCD) principles and usability guidelines can improve the use of and satisfaction on the 

design of mobile apps has been investigated in several sectors. 

Some of time-critical weather alert apps [7], investigate the UI design principles of mobile Al-Quran 

apps for senior citizens [8], the design and usability quality metrics evaluation of chromatin 

immunoprecipitation combined with sequencing (ChIP-seq) web tools [9], a new prototype design for a 

smartwatch UI [10], the development of a mobile-based UI that makes it easier for farmers to view the 

data [11], redesigning food delivery application [12], and development of Marine tourism [13]. In the 

education sector [14][16], among others design and development of a simple content management system 

for learning called the EMasters [17], PAUD monitoring application [18]. In the health sector there are 

several studies [19][21], including developed of the healthy phone is a mobile medical emergency call apps 

that can help people with hearing impaired when in emergency situations [22]. 

Several methods were used in the research, including agile development using scrum model 

integration with UX design process [23][27]. The expert (heuristics) was used as a reference for making the 

UI designs improvement [28][30], and UX was evaluated using the user experience questionnaire (UEQ) 

[31][33]. The UEQ, a quantitative tool, can be used to measure the experience that users feel. UEQ is a 

simple, reliable, and valid method for adding a subjective quality rating to the results of other evaluations 

[34], [35]. The combination of expert (heuristics) methods and UEQ tool is a novelty in this study, especially 

in the development of responsive system i.e., adapted to small screens of mobile devices such as laptops, 

tablets, and smartphones. This paper presents the design and development approach of mobile application of 

batik 4.0. The existing limitations of the current batik 4.0 web application stem from its design, which is 

optimized for desktop computers and lacks a simple and user-friendly interface suitable for mobile devices. 

Due to increase usage of mobile application among mobile phone users, existing batik 4.0 web applications 

have moved to mobile based applications to cater for increasing numbers of mobile users. Batik 4.0 following 

online business principles, similar to e-commerce. E-commerce is a transaction activity carried out by 

consumers with electronic devices connected to the internet [36], [37]. 

Batik is an Indonesian product that is used all over the world. One of the uniqueness of batik is the 

production process with specific motifs that are already standard and contemporary, as well as custom batik 

designs which continues to grow [38], [39]. Online customizations create additional profits and competitive 

advantages for manufacturing enterprises [40][42]. In this customized product, payment processing is 

critical to any online business and e-commerce [43]. Current condition the payment system, which is still 

limited currently, payments are typically made only once at the beginning. Therefore, it is essential to 

enhance the payment strategy’s design to enhance the customization experience for batik products. This 

objective precisely underlies the primary motivation for this paper. 

The novelty of this study is simplifying the ordering process for potential customers who want to 

acquire custom batik design. Ease of transactions, namely cash and down payments (DP) systems where 

users can make advance payments, so that users are relieved in terms of payment transactions. This research 

led to the creation of the batik 4.0 mobile, which is a development of the existing batik 4.0 website. Batik 4.0 

is software in the form of computer-aided design (CAD) custom batik design and integration of written batik 

computerized numerical control (CNC) machine used in the production processes. It can quickly produce in 

high-quality batik designs in a shorter amount of time by using the input of batik characters, features, 

algorithms, and graphical displays. 

 

 

2. METHOD 

This mobile UI of batik 4.0 was created using UCD approach. UCD places the user at the center of 

system development, shown in Figure 1. UCD covered by ISO 9241-210: 2010 [4], describes requirements of 

human-centred design principles and activities that are related to the usage of computer systems. 

 

 

 
 

Figure 1. UCD method’s stages of design [44] 
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2.1.  Data materials 

This paper discusses the creation of a mobile application for batik 4.0. This study comprised 44 

respondents, which is consistent with the guidelines from “Usability” by. An expert review heuristic method 

to review and verify the design of batik 4.0 mobile. The study data was shown in Table 1. 

 

 

Table 1. Study data 
No Section Description 

1. Object Batik 4.0 mobile (development of web browser desktop) 

2. Method UCD 

3. Instrument  a) Qualitative expert feedback according to heuristics basic principles by Nielsen (2020) 

   b) Quantitative UX testing UEQ-S 

4. Respondent 3 experts review heuristic (UI design, navigation, and interactivity) 

44 respondents who are active in using online transactions on mobile 

5. Tools Figma program to produce a low-level prototype and a high-level prototype 

  Draw. IO for creating diagrams and flowcharts 

  Google forms for questionnaire creation and data collection 

 

 

2.2.  Instruments 
In the development phase, we employed an expert review heuristic method to review and verify the 

design of batik 4.0 mobile. Performing heuristic evaluations in the designs is crucial for gathering insights on 

usability issues and enhancing interactions and UX to a greater extent. Experts with experienced interface 

design to review the UI design, navigation, and interactivity, according to the basic principles of heuristics by 

Nielsen [45] as shown in Table 2. 

Items in the short version of the UEQ employ a 7-point Likert scale and includes just eight items, 

the range of the scales is between -3 (horribly bad) and +3 (extremely good). UX test results using the UEQ-

S tool are shown in Table 3. Subsequently, they are processed using the Short_UEQ_Data_Analysis_Tool 

provided by researchers [34], [46], [47]. 

 

 

Table 2. Basic principles of heuristics by Nielsen [45] 
No. Broad heuristik No. Broad heuristik 

#1 Visibility of system status #6 Recognition rather than recall 

#2 Match between system and the real world #7 Flexibility and efficiency of use 

#3 User control and freedom #8 Aesthetic and minimalist design 

#4 Consistency and standards #9 Help users recognize, diagnose, and recover from errors 

#5 Error prevention #10 Help and documentation 

 

 

Table 3. Items of the short version of the UEQ [46] 
Negative Scale Positive 

obstructive o o o o o o o supportive 

complicated o o o o o o o easy 

inefficient o o o o o o o efficient 

confusing o o o o o o o clear 

boring o o o o o o o exciting 

not interesting o o o o o o o interesting 

conventional o o o o o o o inventive 

usual o o o o o o o leading edge 

 

 

2.3.  Procedures 
The standard concerns with ways to enhance human-system interaction through usage of interactive 

computer systems. In the iterative process of design, implementation, and evaluation, several phases are 

repeated until reaching the final stage where the design solution aligns with user requirements [44]. There are 

four steps conducted, outlined as follows: 

 

2.3.1. Understand context of use (identification) 

First, in the preliminary investigation phase, a review of the literature was done to identify the 

current situation and issues related to a batik mobile e-commerce, payment system, and customer’s 

behaviour. The literature analysis is important to ensure that all possible perspectives were considered before 

designing the prototype. An analytical data analysis of an existing batik 4.0 website was performed to gain 
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insight into UI/UX, usability, and performance. Explore how the system works so that there are no errors in 

making changes from website to mobile. 

 

2.3.2. Specify user requirements 

In the requirement gathering and analysis phase, user survey, interview, and comparative analysis 

have been done to get user requirement for designing the application that concentrate on user layout, user 

flows, and testing with actual users to gather early feedback. The next stage is collecting the required 

elements such as features and color and appearance designs that can help the process of making a mobile UI 

design. In the design requirements, the majority of respondents agreed that, for a mobile batik 4.0, the 

application should be interactive, easy to use, user friendly, and has an appealing interface, payment 

transactions features, and simple steps for ordering. 

 

2.3.3. Produce design solution (prototyping) 

The following step entails developing low-fidelity prototypes or wireframes. Wireframes serves as a 

blueprint or framework for the layout, structure, and functionality of digital products. Then make high-

fidelity prototypes of the potential solutions. This step with finished visual designs and interactions, and 

thoroughly test these prototypes with consumers. Utilizing the created wireframe, use the online Figma. 

 

2.3.4. Evaluation against requirement (heuristic evaluation and UEQ) 

This stage involves testing the system design strategy to determine whether it can adequately 

address the needs of the user. To find user issues and UI interaction challenges, UX testing is used with low-

level or high-level prototypes. To find potential issues, do heuristic analysis of the current UI using 

predetermined design principles. In this stage, testing are conducted on UI experts and users using UEQ to 

gather feedback for system development. 

 

 

3. RESULTS AND DISCUSSION 

3.1.  User requirement specification 

Based off the results of interviews and observations with the respondents of this study, it was found 

that there are several interface requirements for order processing and payment in batik 4.0 mobile custom 

batik products, including:  

 Payment system for custom products with DP or paid off immediately. 

 Has an automation feature for calculating shipping cost and checking payments. 

 There is an express checkout feature, price validation/correction is carried out at the final stage so that the 

order is immediately entered the queue. 

 Order tracking feature for both the stages of the production process and the expedition shipping process. 

 Notifications about payment invoices and order status. 

 Provide ratings and assess the performance of services. 

 It has a simple yet informative display so it doesn’t take much time to load the interface. 

 The order process flow is short and simple, making it easier for users to use. 

 

3.2.  Bussiness process payment (user flows) 

In general, the process of making orders in the marketplace system is shown in Figure 2.  

The process includes product selection, checkout, address selection, shipping expeditions, payment systems 

until the process is complete. In this conventional process, payments are typically made only once at the 

beginning. This payment model contrasts with more contemporary or alternative approaches, where payment 

structures may be more varied, allowing for installment payments or other flexible arrangements throughout 

the duration of the engagement. 
 

 

 
 

Figure 2. Place an order e-commerce system workflow 
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The adherence to a single upfront payment in the conventional method may have implications for 

financial planning, budgeting, and cash flow management for both parties involved in the transaction or 

contract. The adoption of a more dynamic down payment system can be considered. As a solution, payments 

could be structured in multiple stages with an initial down payment as the first step. Therefore, necessary to 

refine its design strategy to improve the batik customization experience. 

To clarify the above solution, researcher created a user flow. The user flow serves to understand the 

sequence of activities that users can perform when using the advance/down payment method. User flows help 

of identify opportunities to improve UX, as illustrated in Figure 3. The type of conventional payment 

provided for users in the e-commerce/marketplace system is a paid system (cash 100%), as illustrated in 

Figure 3(a). In the batik 4.0 mobile, an advance payment prototype was made, where customers can make 

payments in stages (%), as illustrated in Figure 3(b). This advance payment system will certainly help 

customers because custom design batik requires a process to make it. Figure 3(c) show innovation mobile 

payment system workflow (payment bill). 

 

 

 
(a) 

 

 
(b) 

 

 
(c) 

 

Figure 3. Payment system workflow; (a) conventional mobile payment (cash payment),  

(b) innovation mobile payment, and (c) innovation mobile payment (payment bill) 

 

 

3.3.  Low fidelity UI design 

The wireframe (low fidelity UI design) was made by considering the previous steps. By closely 

considering the previous steps, the wireframe serves as a tangible and structured blueprint, laying the 

foundation for the subsequent phases of the UI design, with a focus on UX and interface aesthetics. The 

wireframe consists of: login page, homepage, design results, cart, order, and profile menu. 

 

3.3.1. Login page 

The login page contains 3 sections, the first page displays the logo, then enter the login page and 

there will be a button to go to the register menu. There is nothing different from the pages on the batik 4.0 

website. This stability in design elements could be attributed to a desire for continuity or a deliberate effort to 

prioritize user familiarity and consistency within the application’s interface. 

 

3.3.2. Homepage 

There are no modifications to the batik 4.0 mobile UI design’s home page. The absence of notable 

adjustments suggests a deliberate decision to maintain the existing layout, features, or components on the 

home screen. A strategic choice to preserve a user-friendly experience by avoiding unnecessary disruptions 

or complexities that might arise from frequent alterations to the home page. 
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3.3.3. Design results menu 

It appears like Figure 4 on the batik 4.0 website. The batik generator method can currently not be 

utilized on smartphones, but you can make your own batik designs using the design results menu. The sole 

design option available on the mobile UI is the design results page, which displays a selection of designs 

created by customers using the web. 

 

 

 
 

Figure 4. Design results menu-existing customer page 

 

 

3.3.4. Cart menu 

On the cart menu, the design doesn’t really change the user flow, which has the same appearance as 

the basket page on the website. Changes that change the user flow are found in the checkout menu that will 

appear when a customer selects an item to buy, as shown in Figure 5. These changes are strategically 

implemented to streamline the UX during the critical phase of completing a purchase, aiming to optimize 

efficiency and user satisfaction at the checkout stage. 

 

 

 
 

Figure 5. Wireframe of design results, order cart, and profile menu 

 

 

3.3.5. Order menu 

The phases of the batik product’s processing are shown on the order menu. There will be unpaid 

stages, processed stages, packaged stages, sent stages, finished stages, and canceled stages in this menu.  

As may be seen in Figure 5, the customer’s products will thereafter be displayed in detail. 
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3.3.6. Profile menu 

The customer’s personal information is shown in the profile menu. This profile menu also includes 

the page for satisfied customers, which was created on a different page. To help clients learn more about the 

batik 4.0 mobile, it will also be furnished with general information and references. 
 

3.4.  Hight fidelity UI design 

The next step is the building of a high-fidelity prototype with the following outcomes when the low 

prototyping is finished. This advanced prototype will encompass a higher level of detail, incorporating 

realistic graphics, precise interactions, and a more accurate depiction of the final product. Additionally, the 

high-fidelity prototype serves as a valuable tool for user testing and feedback, facilitating a more 

comprehensive evaluation of the UI before the final implementation phase. 

 

3.4.1. Login page 

Login page prototype displays the Butimo logo as a splash screen before displaying the login menu 

in order to emphasize that Butimo is the proprietor of batik 4.0. The Butimo logo, text fields for password 

and email, and a login button are all included on the login menu. To access the register menu, click the 

register text button. The login menu and the register menu look very similar. 

 

3.4.2. Homepage 

The homepage prototype includes the customer’s name along with their status, as shown in Figure 6. 

Banners are used to advertise products. Cards (rectangular modules) are made from data such transaction 

lists, pending orders, design findings, running orders, and include notification. These notifications are 

strategically incorporated to alert users about specific events, updates, or actions related to their account and 

ongoing transactions. 

 

 

    
 

Figure 6. High fidelity splash screen, login page, homepage, and notification 

 

 

3.4.3. Design menu 

When the user selects the design menu, the prototype shown in Figure 7. The prototype shows cards 

with in-depth descriptions about batik patterns, a search function, and an add button. The design used to 

create the content of this batik product was created using the website's batik generator. In this prototype, the 

card may be scrolled to the bottom to reveal the final product of the design. A button that, when touched, will 

display a pop-up in the shape of a component outlining the order to be made is located on the content card 

portion of the batik motif. There are radio buttons to choose the material, color, and color technique in this 

pop-up window, includes a quantity button that allows you to specify how many orders to place. The order 

information pop-up prototype includes parts for a radio button for the order details and a text button that says 

“Masukkan Keranjang” to add an order to the cart. 
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3.4.4. Shopping cart menu 

When a user clicks the navigation bar’s cart button, the following shows. There are many features, 

like checkout buttons, price displays on the selected item, quantity and ellipsis buttons on the batik detail 

cards. The item information and product costs will increase when the user clicks the checkbox button.  

The user will see a delete button after selecting the ellipsis button. The orders in the shopping cart will be 

erased when the user clicks the trash can-shaped button, as shown in Figure 7. 

 

 

 
 

Figure 7. Design menu, order detail pop-up, technique color, shopping cart menu, and delete menu 

 

 

3.4.5. Checkout 

When the user presses the checkout button, a prototype will appear like Figure 8. There are several 

display features such as addresses, product, shipping couriers, payment methods, order detail, total price, and 

“Pay” button. Users will be directed to complete data: choosing an address, courier, and payment method. 

The data that has been entered will be entered on the order detail card in the form of payment details for the 

ordered product. The accumulated price will be displayed in the total price text. User can press the back 

button, if doesn’t want to continue ordering, then will return to the shopping cart. 

 Select address: this prototype will appear when the user presses the button on the shipping address in the 

previous checkout menu. It will display address data that has been previously entered. Users can select an 

address by pressing one of the available radio buttons. If the user does not have an address, then the user 

can add a new address by pressing the add address text button. If the user has chosen the address to go to, 

then the user can return to the checkout page to complete other data. If users want to edit the address 

previously entered, the user can press the pencil icon to go to the change address prototype. 

 Delivery courier: when the user presses the delivery button a pop-up of delivery options will appear.  

Users choose which courier to use. There will be a price description and product delivery time, which will 

later be included in the order details. 

 Payment method: this prototype will display several types of payments that are used to accept transactions 

from customers. When the user has selected and pressed the payment method to be used, the user will 

return to the checkout menu. 

 

3.4.6. Payment system 

The payment system prototype will appear in Figure 9, when the user has completed the data on the 

checkout menu and pressed the pay button. 

 Confirmation payment: when the user presses the pay button on the checkout menu, confirmation 

payment prototype will appear. The virtual account number or nominal to be paid can be copied using the 

copy icon on the payment method card, making it simpler for users to input data during payment 

operations. Users will have the option of direct payments or down payments in the payment prototype. 

 Order details: the order details option will appear when the user views the information on the payment 

method card. The user (buyer) must confirm that the order has been received by clicking the done button, 

which also serves as a confirmation of the purchase price that must be paid. 
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 Tracking: the track button will be active when the payment has been completed. Tracking prototype will 

display a shipping card containing the receipt number and other details, product tracking. In this 

prototype, the user can monitor the position and location of the ordered product. 

 

 

 
 

Figure 8. High fidelity of checkout, select address, payment methods, and confirmation payment 

 

 

 
 

Figure 9. High fidelity of order details, tracking, paid billing, payments, and billing 

 

 

3.4.7. DP menu 

As illustrated in Figure 9, the created mobile UI includes a system that allows users to make down 

payments, which relieves them of the burden of handling payment transactions. 

 DP payment: a prototype of the user’s chosen DP payment will appear when they pick and press it from 

the waiting for payment menu. The user of this prototype will be able to see the inadequacies and 

payments that have been made; there is also an impending deadline for payments. 

 Billing: includes the due date, payment details, underpayment card, and a payment confirmation button 

will appear when the user presses the billing card. 

 Paid billing: a paid billing prototype will appear when the user taps the paid bill card. This prototype 

show payment time card, detail card, and underpayment card. 
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3.4.8. Order menu 

Prototype order menu as in Figure 10 will be displayed after the customer presses the order menu in 

the menu bar. In this order menu, any product description process changes will be displayed. Users can do 

tracking by pressing and selecting the button you want to display. The processes contained in the order menu 

include: unpaid, processed, packed, shipped, completed, and cancelled. In each process, a product detail card 

will be displayed in what part of the process. If a product is being packed, product details will appear when 

the customer presses the packed button. The order button component was made to only display 4 processes so 

that horizontal scrolling was made on this order button component. Prototype production sub menu will be 

displayed after the user presses the produced button. This prototype displays the details of the product 

purchased and the details button. 

 

3.4.9. Profile menu 

Profile menu prototype in Figure 10 appears when the user presses and selects menu profile on the 

menu bar. This prototype displays profile text, identity cards, address cards, general information cards, and 

preference cards. This profile menu was made by developing from a wireframe. Users can manage personal 

data through this menu. This prototype is divided into 4 data sections, data that can be processed as follows. 

 Personal data: this prototype displays data from the fields during account registration. In the personal data 

menu, the user can change the name, email, number and password in the available text fields. After the 

user replaces one of the data, the user can press the confirmation button to send the data to be updated. 

 Address: users can process address data on this prototype. 

 General information: on the general information card in shown in Table 4, there will be options that users 

can press to display information related to batik 4.0 mobile. 

 Preferences: on the preferences card there will be an option where the user is presented with the option to 

choose language or logout. a) select language: when the user presses the language select preference a pop-

up will appear select language. In this prototype, users can choose Indonesian or English. b) logout: when 

user presses logout preference it will show login prototype. So, the user exits the mobile app. 

 

 

 
 

Figure 10. Prototype of production process, delivered, profile, happy customer, and select language pop-up 

 

 

Table 4. General information features 
No Menu Description 

1. Frequently asked 

questions (FAQ) 

FAQ prototype will show up when the user clicks on the general FAQ content. A list of groups of FAQ 

and the responses to those questions will appear in this FAQ prototype. Users can click one of the various 

FAQs to be sent to the answer page. 

2. Customer service User will be taken to the WhatsApp page when they click generic customer service information. 

Customers can connect with customer support by using the WhatsApp app. 

3. Happy customers The products that have successfully transaction procedure are included in the prototype of the delighted 

customer. Users can remark on the things they have purchased on this page of happy customers, piqueing 

the curiosity of other users. 

4. About The batik 4.0 mobile’s specifications are described in the about prototype’s text. 
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3.5.  Usability testing result (prototype validation) 

In the validation phase, we employed an expert review heuristic method to review and verify the 

design of batik 4.0 mobile. Experts with experienced interface design to review the UI design, navigation, 

and interactivity, according to the basic principles of Heuristics by Nielsen [45] as shown in Table 2.  

The experts found problems with the payment process, where the advance payment system could not work 

properly. The findings of the expert on the heuristic problem are shown in Table 5. 
 

 

Table 5. Usability problems finding by expert 
No. Problems Heuristics principles 

1. Added “Change” option of the ellipse button, so that the use of the ellipse button is appropriate. #8 

2. Added validation pop-up every option selection and payment. #1, #5, #9 

3. The order of appearance (hierarchy) of the “Pay Now” button is at the top or higher than the 

advance/down payment. 
#1 

4. DP payment button changed to down pay payment. #4 

5. Added the “Lunas” or “Repayment” button option to pay down payment bills. #2 

6. Added pop-up for user ratings.  

7. The use of words on several pages is still mixed with Indonesian and English. #4 

 

 

Based on the findings in Table 5, the next step is to improve UI batik 4.0 mobile as follows. 

 Added “Ubah” or “Change” option to the contents of the ellipse button, so that the use of the ellipse 

button is appropriate. When the user presses the button in the form of a trash can, the order in the cart will 

be deleted. Meanwhile, when the user presses the edit button, an order details pop-up will appear so that 

the user can make changes to the order details. 

 Added validation pop-up of option selection and payment. In the prototype waiting for this payment, 

when the customer selects one of the three buttons provided, a confirmation pop-up will appear Figure 11. 

 The order of appearance (hierarchy) of the “Pay Now” button is at the top or higher than the 

advance/down payment. This is because 100% cash payments are prioritized through the “Sudah Bayar” 

or “Already Paid” button, then the next is the “Bayar Uang Muka” or “Pay Advance” button in Figure 11. 

 The DP button is changed to pay down payment. In the pending prototype, the user will be able to choose 

direct payment, advance payment, or order cancellation, as shown in Figure 11. 

 Added the “Lunasi’ or “Repayment” button option to pay down payment bills, as shown in Figure 12. 

When the customer chooses to pay in advance, the user can go to the prototype of the payment submenu 

in the order menu. Customers can press the pay off button to go to the down payment page. When the 

user selects and presses pay off on the redemption submenu, a prototype of the DP payment will be 

displayed. There are payment detail cards, billing cards, and paid cards. The user will find out the defi-

ciencies and payments that have been made. There is a deadline for users to make payments immediately. 

 Added pop-up for user ratings. The track button will be active when the payment has been completed. 

After the customer receives the order, the customer can press the button to indicate that the order has been 

received. This prototype displays the details of the product purchased and the value button to provide an 

assessment of the orders that have been placed. In this pop-up, customer can provide input or evaluate the 

goods they have received. Feedback will later be entered into the happy customer in the profile menu in 

the general information section see in Figure 12. 

 The use of words on several pages is still mixed with Indonesian and English. Some of the words that 

have been changed include: login, register, add button, and other words, shown in Figure 13. 

 

 

 
 

Figure 11. High fidelity of cart menu, ellipse button components, UI confirmation pop-ups, and  

waiting for payment (hierarchy) 
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Figure 12. High fidelity of tracking, received goods, completed, and rating pop-up 

 

 

 
 

Figure 13. Consistent changes in the use of words in language 

 

 

3.6.  UEQ 

After being repaired, UX testing was carried out with the UEQ-S tool, involving 44 respondents 

who are active in using online transactions on mobile. A short version, called UEQ-S, includes just eight 

items, four from the pragmatic scale’s efficiency, perspicuity, dependability (blue colors), and four from the 

hedonic scale’s stimulation and novelty (yellow colors). UEQ-S is available for scenarios requiring very 

short completion times. It contains only two scales for the pragmatic quality (the first four items in the list 

below) and hedonic quality (the last four items in the list below), but it provides an overall UX score  

Schrepp et al. [34]. UX test results using the UEQ-S tool are shown in Table 6. 

 

 

Table 6. Batik 4.0 mobile UEQ-S results 
Item Mean Std. Dev. Negative Positive Scale 

1 2.0 0.8 obstructive supportive Pragmatic quality 

2 1.9 1.0 complicated easy Pragmatic quality 

3 1.8 0.9 inefficient efficient Pragmatic quality 

4 2.1 0.8 confusing clear Pragmatic quality 

5 1.6 0.9 boring exciting Pragmatic quality 

6 1.8 0.9 not interesting interesting Pragmatic quality 

7 1.9 0.8 conventional inventive Pragmatic quality 

8 1.6 0.9 usual leading edge Pragmatic quality 

 

 

Figure 14 shows the results of the questionnaire responses on the batik 4.0 mobile are all positive 

UX (according to the handbook a value falls into the positive range if it is >0.8). The benchmark provides, 

per scale, a grouping into five categories (excellent, good, above average, below average, and bad).  

Each category is linked to a percentile of products from the benchmark data set. 
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Figure 14. Batik 4.0 mobile benchmark 

 

 

Based on the UEQ-S benchmark diagram, the batik 4.0 mobile is included in the “excellent” 

category. If a product falls, according to the benchmark, into the category excellent, this means it is amongst 

the 10% of the best products. If it falls into the category above average, 25% of the products from the 

benchmark data set have better results, and 50% have worse results for this scale. The benchmark for the 

short version was derived from the benchmark of the full version Hinderks et al. [47]. The value of each 

UEQ-S item can be seen in Table 7, where the average on the overall scale is 1,824. The comparison of the 

results for the evaluated product with the data in the benchmark allows conclusions about the relative quality 

of the evaluated product compared to other products. 

 

 

Table 7. Short UEQ scales 
Scale Mean Comparison to benchmark Interpretation 

Pragmatic quality 1.9375 Excellent In the range of the 10% best results 

Hedonic quality 1.7102273 Excellent 

Overall 1.82 Excellent 

 

 

4. CONCLUSION 

The paper, describing the case of UI design and development of application called the mobile batik 

4.0, presents an iterative process of UCD. The design project was carried out to give customers the 

opportunity to access the batik 4.0 website in mobile form. The process begins with rapid prototyping and 

pilot testing of the first design. The second design is made according to the users’ feedback and the 

implementation follows. To evaluate developed UI design, a comprehensive approach using qualitative 

expert feedback and quantitative UX testing UEQ-S were carried out. In the prototype validation phase,  

UI validation took place towards the end of the prototype lifecycle. The UI experts went through the 

application and the instruments to evaluate the content, the flow, the look and feel, functionalities, and the 

interaction aspect. In the interface validation phase, three experts with at least five years of work experience 

in UI/UX design area validated the prototype. They reviewed the prototype based on the basic principles of 

heuristics by Nielsen. The experts responded positively towards the application, found heuristic problems, 

and suggested for further improve the prototype on its usability and interface design aspects. Improvements 

were made to the UI batik 4.0 mobile design in response to advice from specialists who were divided into the 

ordering and payment procedures, resulting in a more intricate yet easily usable user flow. The addition of a 

pay button, or the pay-off button will make it easier for customers to proceed with ordering batik in batik 4.0. 

The expert’s have led to improvements in the advance/DP procedure. For instance, there is a hierarchy of 

direct payment buttons with increasing priority, advance payment client validation, and the availability of 

buttons to settle ongoing advance payments. According to the obtained results, the evaluation framework 

confirmed to be suitable for iterative process of UCD of batik 4.0 mobile. The study shows that usability 

evaluation can be successfully applied in design process in a quick and cost-effective manner. Quantitative 

results show that UX score using UEQ-S reached a “excellent” category. In addition, the framework can be 

further adjusted and refined to fulfil the requirements of batik 4.0 mobile developed for the purpose of 

purchasing and payment thus contributing to the researchers and practitioners in the field of design and 

development of UI mobile and online business. This research can contribute by combining the two methods 

used to solve problems, UEQ-S (quantitative) and heuristics (qualitative) methods, so that the results are 

expected to enrich the results of this research. In future research, the batik generator can be refined so that it 

can be specifically designed for mobile devices. 



Indonesian J Elec Eng & Comp Sci  ISSN: 2502-4752  

 

Interface design features and evaluation of batik 4.0 mobile application (Nova Suparmanto) 

1617 

ACKNOWLEDGEMENTS 

Thanks, and appreciation were given to the batik 4.0 research team at IKM batik Butimo and all 

management at IKM batik Butimo and related parties, including all respondents who have participated in the 

research. Thanks also to Prof. Ir. Paulus Insap Santosa, M.Sc., Ph.D., IPU., has guided learning about 

Ergonomics, Usability, and writing this article. Research funding came from RTA program with the grant 

number 5722/UN1.P.III/Dit-Lit/PT.01.05/2022. 

 

 
REFERENCES 

[1] N. Bevan, J. Carter, J. Earthy, T. Geis, and S. Harker, “New ISO standards for usability, usability reports and usability measures,” 

Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 

Bioinformatics), vol. 9731, pp. 268–278, 2016, doi: 10.1007/978-3-319-39510-4_25. 

[2] Interaction Design Foundation, “User experience (UX) design,” Interaction Design Foundation, 2023. https://www.interaction-

design.org/literature/topics/ux-design (accessed Apr. 21, 2023). 

[3] D. Norman, “UX research,” Interaction Design Foundation, 2016. https://www.interaction-design.org/literature/topics/ux-

research (accessed May 26, 2023). 

[4] ISO 9241-210, “ISO 9241-210: ergonomics of human–system interaction-human-centred design for interactive systems,” 

International Organization for Standardization, vol. 2, p. 32, 2010, [Online]. Available: 

https://www.iso.org/standard/77520.html. 

[5] I. O. for S. ISO “ISO 9241-11:2018 usability : definitions and concepts (Second Edition),” 2018. 

[6] C. Richards, “Mobile user experience design,” UX Matters, 2020. https://www.uxmatters.com/mt/archives/2020/07/mobile-user-

experience-design.php (accessed May 25, 2023). 

[7] A. M. Ali, A. Khamaj, Z. Kang, M. Moosa, and M. M. Alam, “User-centered design (UCD) of time-critical weather alert 

application,” International Journal of Advanced Computer Science and Applications, vol. 14, no. 1, pp. 797–808, 2023,  

doi: 10.14569/IJACSA.2023.0140188. 

[8] N. Abdullah and N. F. B. A. Hamid, “Interface design features of mobile application for senior citizens,” Indonesian Journal 

of Electrical Engineering and Computer Science (IJEECS), vol. 14, no. 1, pp. 436–442, 2019,  

doi: 10.11591/ijeecs.v14.i1.pp436-442. 

[9] M. Hammad, Q. B. Baker, M. Al-Smadi, and W. Alrashdan, “Towards enhancing the user experience of ChIP-Seq data analysis 

web tools,” International Journal of Electrical and Computer Engineering (IJECE), vol. 12, no. 5, pp. 5236–5247, Oct. 2022,  

doi: 10.11591/ijece.v12i5.pp5236-5247. 

[10] K. S. Chaudhary and P. Murano, “The design and evaluation of a new smartwatch user interface,” International Journal of 

Interactive Mobile Technologies, vol. 15, no. 13, pp. 128–144, Jul. 2021, doi: 10.3991/ijim.v15i13.22701. 

[11] N. Setiyawati, H. D. Purnomo, and E. Mailoa, “User experience design on visualization of mobile-based land monitoring system 

using a user-centered design approach,” International Journal of Interactive Mobile Technologies, vol. 16, no. 3, pp. 47–65, Feb. 

2022, doi: 10.3991/IJIM.V16I03.28499. 

[12] P. Sungboonlue, S. Thanakaew, K. Rangseepanya, T. Tangpatong, and T. Siriborvornratanakul, “A study of redesigning food 

delivery application in Thailand,” Telkomnika (Telecommunication Computing Electronics and Control), vol. 20, no. 5,  

pp. 1073–1082, Oct. 2022, doi: 10.12928/TELKOMNIKA.v20i5.24094. 

[13] F. B. P. Prakasa, M. Radja, and Suyoto, “User experience based mobile application design for boat loaning at Marine tourism in 

Indonesia,” International Journal of Interactive Mobile Technologies, vol. 14, no. 4, pp. 86–102, Mar. 2020,  

doi: 10.3991/IJIM.V14I04.11227. 

[14] S. L. Shrestha and P. Murano, “The design and evaluation of an online dictionary user interface,” International Journal of 

Computing and Digital Systems, vol. 11, no. 1, pp. 1107–1117, Mar. 2022, doi: 10.12785/ijcds/110189. 

[15] T. Sagirani, B. Hariadi, M. J. D. Sunarto, T. Amelia, and J. Lemantara, “Evaluation of user experience on using the ‘molearn’ 

application in learning activities of high school students,” International Journal on Advanced Science, Engineering and 

Information Technology, vol. 11, no. 6, pp. 2422–2427, Dec. 2021, doi: 10.18517/ijaseit.11.6.12454. 

[16] N. A. Rahman, F. I. M. R. Syamil, and S. B. Rodzman, “Development of mobile application for Malay translated hadith search 

engine,” Indonesian Journal of Electrical Engineering and Computer Science (IJEECS), vol. 20, no. 2, pp. 932–938, Nov. 2020, 

doi: 10.11591/ijeecs.v20.i2.pp932-938. 

[17] J. Nakić, A. Burčul, and N. Marangunić, “User-centred design in content management system development: the case of 

EMasters,” International Journal of Interactive Mobile Technologies, vol. 13, no. 8, pp. 43–59, Aug. 2019,  

doi: 10.3991/ijim.v13i08.10727. 

[18] E. Krisnanik and T. Rahayu, “Ui/ux integrated holistic monitoring of paud using the tcsd method,” Bulletin of Electrical 

Engineering and Informatics (BEEI), vol. 10, no. 4, pp. 2273–2284, Aug. 2021, doi: 10.11591/eei.V10I4.3108. 

[19] M. I. M. Ariff, N. F. Roslan, K. A. Salleh, and M. Mohamad, “Mobile fitness application for beginners,” Indonesian Journal 

of Electrical Engineering and Computer Science (IJEECS), vol. 24, no. 1, pp. 500–506, Oct. 2021,  

doi: 10.11591/ijeecs.v24.i1.pp500-506. 

[20] M. A. Kushendriawan, H. B. Santoso, P. O. H. Putra, and M. Schrepp, “Evaluating user experience of a mobile health application 

‘halodoc’ using user experience questionnaire and usability testing,” Jurnal Sistem Informasi, vol. 17, no. 1, pp. 58–71, Apr. 

2021, doi: 10.21609/jsi.v17i1.1063. 

[21] A. Othman, N. Shaari, and Y. M. Yusoff, “Digital healthy lifestyle application for UUM computer user,” International Journal of 

Interactive Mobile Technologies, vol. 15, no. 6, pp. 77–90, Mar. 2021, doi: 10.3991/ijim.v15i06.20675. 

[22] Risald, Suyoto, and A. J. Santoso, “Mobile application design emergency medical call for the deaf using UCD methods,” 

International Journal of Interactive Mobile Technologies, vol. 12, no. 3, pp. 168–177, 2018, doi: 10.3991/ijim.v12i3.8754. 

[23] A. Boza-Chua, L. Andrade-Arenas, and A. Roman-Gonzalez, “Mobile application for control and management of citizen 

security,” Indonesian Journal of Electrical Engineering and Computer Science (IJEECS), vol. 29, no. 2, pp. 1063–1074, Feb. 

2023, doi: 10.11591/ijeecs.v29.i2.pp1063-1074. 

[24] R. D. M. Villacorta, C. M. O. Aguero, and L. Andrade-Arenas, “Mobile application for care and health control of camelids,” 

Indonesian Journal of Electrical Engineering and Computer Science (IJEECS), vol. 29, no. 3, pp. 1769–1779, Mar. 2023,  

doi: 10.11591/ijeecs.v29.i3.pp1769-1779. 

 

 



                ISSN: 2502-4752 

Indonesian J Elec Eng & Comp Sci, Vol. 33, No. 3, March 2024: 1604-1619 

1618 

[25] T. Crisóstomo-Berrocal, F. Sierra-Liñan, and C. Carbonell-Michael, “Digital platform based on geomarketing as an improvement 

in micro and small enterprises,” Indonesian Journal of Electrical Engineering and Computer Science (IJEECS), vol. 27, no. 1,  

pp. 395–403, Jul. 2022, doi: 10.11591/ijeecs.v27.i1.pp395-403. 

[26] M. I. M. Ariff, F. M. Khalil, R. A. Rahman, S. Masrom, and N. I. Arshad, “Developing mobile game application for introduction 

to financial accounting,” Indonesian Journal of Electrical Engineering and Computer Science (IJEECS), vol. 27, no. 3,  

pp. 1721–1728, Sep. 2022, doi: 10.11591/ijeecs.v27.i3.pp1721-1728. 

[27] N. K. Al Ghanmi and N. S. M. Jamail, “Integrating scrum development process with ux design flow,” Bulletin of Electrical 

Engineering and Informatics (BEEI), vol. 9, no. 6, pp. 2630–2636, Dec. 2020, doi: 10.11591/eei.v9i6.2484. 

[28] A. Jaffar, S. M. Sidik, N. Admodisastro, E. I. Mansor, and L. C. Fong, “Expert‘s usability evaluation of the pelvic floor muscle 

training mhealth app for pregnant women,” International Journal of Advanced Computer Science and Applications, vol. 12,  

no. 10, pp. 165–173, 2021, doi: 10.14569/IJACSA.2021.0121019. 

[29] K. Ishaq, F. Rosdi, N. A. M. Zin, and A. Abid, “Heuristics and think-aloud method for evaluating the usability of game-based 

language learning,” International Journal of Advanced Computer Science and Applications, vol. 12, no. 11, pp. 311–324, 2021, 

doi: 10.14569/IJACSA.2021.0121136. 

[30] S. Shareef and M. N. A. Khan, “Evaluation of usability dimensions of smartphone applications,” International Journal of 

Advanced Computer Science and Applications, vol. 10, no. 9, pp. 426–431, 2019, doi: 10.14569/ijacsa.2019.0100956. 

[31] A. M. Saleh, H. Y. Abuaddous, O. Enaizan, and F. Ghabban, “User experience assessment of a COVID-19 tracking mobile 

application (AMAN) in Jordan,” Indonesian Journal of Electrical Engineering and Computer Science (IJEECS), vol. 23, no. 2, 

pp. 1120–1127, Aug. 2021, doi: 10.11591/ijeecs.v23.i2.pp1120-1127. 

[32] H. B. Santoso, I. Nurrohmah, S. Fadhilah, and W. H. Goodridge, “Evaluating and redesigning the self-monitoring tool,” 

International Journal on Advanced Science, Engineering and Information Technology, vol. 7, no. 1, pp. 228–234, Feb. 2017,  

doi: 10.18517/ijaseit.7.1.1526. 

[33] N. M. Ali, W. F. W. Ahmad, and Z. A. Bakar, “User evaluation of UbiQuitous access learning (UQAL) portal: measuring user 

experience,” International Journal of Advanced Computer Science and Applications, vol. 13, no. 8, pp. 433–442, 2022,  

doi: 10.14569/IJACSA.2022.0130850. 

[34] M. Schrepp, A. Hinderks, and J. Thomaschewski, “Design and evaluation of a short version of the user experience questionnaire 

(UEQ-S),” International Journal of Interactive Multimedia and Artificial Intelligence, vol. 4, no. 6, p. 103, 2017,  

doi: 10.9781/ijimai.2017.09.001. 

[35] J. M. Robert and A. Lesage, “Designing and evaluating user experience,” in The Handbook of Human-Machine Interaction: A 

Human-Centered Design Approach, CRC Press, 2017, pp. 321–338. 

[36] E. Turban, D. King, J. K. Lee, T.-P. Liang, and D. C. Turban, Electronic Commerce: A Managerial and Social Networks 

Perspective. 2015. doi: 10.1177/0256090920040313. 

[37] K. C. Laudon and J. P. Laudon, “Manajemen information system: managing the digital firm,” New Jersey: Prentice Hall,  

pp. 1–645, 2010. 

[38] R. A. Rahadi, D. Rahmawati, N. A. Windasari, and P. F. Belgiawan, “The analysis of consumers’ preferences for batik products 

in Indonesia,” Review of Integrative Business and Economics Research, pp. 278–287, 2016, doi: 10.58745/riber. 

[39] I. W. Utami, A. Pratiwi, and I. Sentosa, “Marketing of Batik Based on Consumer Preferences,” 1st International Conference of 

Health, Science & Technology (ICOHETECH) 2019, vol. 3, no. 3, pp. 165–169, 2019, doi: 10.47701/icohetech.v1i1.793. 

[40] M. Yi, Z. Huang, and Y. Yu, “Creating a sustainable E-commerce environment: the impact of product configurator interaction 

design on consumer personalized customization experience,” Sustainability (Switzerland), vol. 14, no. 23, p. 15903, Nov. 2022, 

doi: 10.3390/su142315903. 

[41] S. Chen, “Analysis of customization strategy for E-commerce operation based on big data,” Wireless Communications and Mobile 

Computing, vol. 2021, pp. 1–11, Feb. 2021, doi: 10.1155/2021/6626480. 

[42] P. Rita, T. Oliveira, and A. Farisa, “The impact of e-service quality and customer satisfaction on customer behavior in online 

shopping,” Heliyon, vol. 5, no. 10, p. e02690, Oct. 2019, doi: 10.1016/j.heliyon.2019.e02690. 

[43] U. Rahardja, C. T. Sigalingging, P. O. H. Putra, A. Nizar Hidayanto, and K. Phusavat, “The impact of mobile payment application 

design and performance attributes on consumer emotions and continuance intention,” SAGE Open, vol. 13, no. 1,  

p. 215824402311519, Jan. 2023, doi: 10.1177/21582440231151919. 

[44] N. T. M. Siahaan, “User centered design-Tokopedia,” Medium, 2019. https://medium.com/@nettysiahaan77/user-centered-design-

tokopedia-8dc3dc627133 (accessed Jun. 02, 2023). 

[45] J. Nielsen, “10 usability heuristics for user interface design,” Nielson Norman Group, 2020. 

https://www.nngroup.com/articles/ten-usability-heuristics/ (accessed Apr 01, 2023). 

[46] M. Schrepp, “User experience questionnaire handbook v10 (03.05.2023),” 2023. www.ueq-online.org (accessed Apr 01, 2023). 

[47] A. Hinderks, M. Schrepp, F. J. Domínguez Mayo, M. J. Escalona, and J. Thomaschewski, “Developing a UX KPI based on the 

user experience questionnaire,” Computer Standards and Interfaces, vol. 65, pp. 38–44, Jul. 2019, doi: 10.1016/j.csi.2019.01.007. 

 

 

BIOGRAPHIES OF AUTHORS 

 

 

Nova Suparmanto     studied Informatics Engineering at UNY and a master’s 
degree in Industrial Engineering at Universitas Gadjah Mada (UGM) Yogyakarta, 

Indonesia. He is currently pursuing a doctoral education in Industrial Engineering at  

UGM. His research interest are industrial information system, human-computer interaction, 

user interface, usability, cloud computing. He can be contacted at email: 
novasuparmanto@mail.ugm.ac.id. 

 

https://orcid.org/0000-0001-8890-1820
https://scholar.google.com/citations?user=tUr-NesAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57224825283


Indonesian J Elec Eng & Comp Sci  ISSN: 2502-4752  

 

Interface design features and evaluation of batik 4.0 mobile application (Nova Suparmanto) 

1619 

 

Dr. Anna Maria Sri Asih     is a Doctor, Faculty of Engineering and Industrial 

Science, Swinburne University of Technology, Australia. Her research interest are city 

logistics, humanitarian logistics, industrial information system, system modeling, 

simulation, and optimization. She can be contacted at email: amsriasih@ugm.ac.id. 

 

 

Dr. Andi Sudiarso     is a Doctor, Mechanical Engineering (Manufacturing Div.), 

University of Manchester. His research interest are artificial intelligence, control, 

automation, ECM/EDM (electrical processes), modelling and simulation, production 
systems. Currently, the focus of research is on the batik industry in the 4.0 era with 

technology. He can be contacted at email: a.sudiarso@ugm.ac.id. 

 

 

Prof. Ir. Paulus Insap Santosa, M.Sc., Ph.D., IPU.     experienced Professor 

with a demonstrated history of working in the higher education industry. Skilled in  
e-learning, PHP, data analysis, research design, and lecturing. His research interest are 

computer and human interaction, IT in education, user behaviour, user interface/user 

experience, web designstrong education professional with a Doctor of Philosophy (Ph.D.) 

focused in Information Systems from Nasional University of Singapore. He can be 
contacted at email: insap@ugm.ac.id. 

 

https://orcid.org/0000-0002-1172-4528
https://scholar.google.com/citations?user=1g8S_sAAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57193000453
https://orcid.org/0000-0002-0957-724X
https://scholar.google.com/citations?user=Bl5yFfEAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=36915921600
https://orcid.org/0000-0002-0581-2521
https://scholar.google.com/citations?hl=id&user=SVLRclcAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=9636895500

