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Abstract—The implementation of Point of Sale (POS) systems in culinary micro, small, and medium
enterprises (MSMESs) faces a significant challenge due to the low usability levels of existing applications, which
hinders technology adoption in daily operations. This study aims to design and implement an Android-based
POS application using a Goal-Directed Design (GDD) approach to enhance usability and system effectiveness.
The case study was conducted at a typical culinary MSME in Cirebon, specifically the Empal Gentong Mang
Sumedi Restaurant. The research method followed the stages of Goal-Directed Design, which included
identifying personas, formulating user goals, designing usage scenarios, and implementing the application
using the Flutter framework. System evaluation was carried out through functionality testing and usability
testing, utilizing the System Usability Scale (SUS) with 20 respondents. Data were gathered through
observation, interviews, and questionnaires. The results indicated that the developed POS application achieved
an average SUS score of 77.25, which falls within the "Good" and "Acceptable" usability categories. The
relatively homogeneous distribution of scores, along with the 95% Confidence Interval values that exceeded
the usability threshold, indicates a consistent perception among users regarding the system's ease of use. These
findings suggest that implementing Goal-Directed Design significantly improves the interface quality and user
experience of Android-based POS applications for culinary MSMEs.
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I. INTRODUCTION

Digital transformation in the micro, small, and medium enterprise (MSME) sector is a
strategic issue in the development of modern information systems. MSMEs play a
significant role in the national economy, but in practice they still face limitations in utilizing
information technology to support core business processes [1], [8]. One critical aspect that
is still widely carried out conventionally is the management of sales transactions and daily
financial records, especially in small and medium-scale culinary MSMEs [7], [16]. The
Point of Sale (POS) system is an important component in supporting business operational
activities because it functions as a center for recording transactions, managing menus, and
providing sales data needed for managerial decision-making [8], [12]. However, many
traditional restaurants in Indonesia still rely on manual recording or simple, non-integrated
systems [7]. This condition creates the risk of recording errors, delays in data recapitulation,
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and low accuracy of financial reports, which impacts the low effectiveness of data-based
decision-making [1]. This condition indicates a gap between the operational needs of
MSMEs and the technology solutions used. Without adequate POS system support,
business owners experience limitations in conducting data -driven decision-making on
business performance , which ultimately results in low business efficiency and
competitiveness.

The development of mobile devices, especially Android-based smartphones, opens up
new opportunities in developing more flexible and affordable POS systems for MSMEs
[5], [9]. Mobile-based POS applications enable fast and portable transaction processing
with lower implementation costs than conventional desktop systems [16] and ease of
adoption for small businesses. The use of the Flutter framework supports the development
of applications with high performance and consistent interfaces across platforms [5]. In the
context of POS applications, the use of Flutter enables the development of responsive and
easily maintained systems. However, the success of POS system implementation is not only
determined by technical and functional aspects, but also by the level of user acceptance
[ 10], [14]. Failure of system adoption in MSMEs is often caused by unintuitive interfaces
and designs that are not aligned with user needs [1], [6]. Therefore, the Human—Computer
Interaction (HCI) aspect needs to be a primary concern in POS application development.

Goal-Directed Design (GDD) is an interactive system design approach that places user
goals as the primary basis for design decision-making [1], [6]. This approach emphasizes
the development of personas, usage scenarios, and interaction frameworks that align with
user needs [2], [3]. In contrast to feature- or technology-oriented design approaches, GDD
focuses on how the system can help users achieve their goals effectively and efficiently. In
the context of POS applications for culinary MSMEs, this approach is relevant because
system users generally do not have a technical background and require an interface that is
simple, quick to understand, and minimizes errors. Several studies have shown that the
implementation of GDD can improve usability and user satisfaction in mobile applications
and MSME information systems [4], [6], [17], [18]. However, the application of GDD in
POS system development, especially for culinary MSMESs in Indonesia, is still relatively
limited and has not been widely studied empirically with measurable usability evaluations.
Although research on Android-based POS has been conducted extensively [7], [8], most
have not systematically integrated the GDD approach and have not conducted usability
evaluations using standard instruments such as the System Usability Scale (SUS) [12], [20].
Therefore, this study aims to integrate GDD and measurable usability evaluations in the
development of Android-based POS applications.

The contribution of this research is: (1) practical, namely producing a mobile-based POS
solution that is applicable and appropriate to the needs of culinary MSMEs and (2)
academic, namely enriching studies in the field of software engineering and HCI by
presenting Goal-Directed Design integration and measurable usability evaluation on POS
systems.

II. RESEARCH METHODS
A. Types and Approaches of Research

This research is an applied software engineering research (Applied Software
Engineering Research) which aims to produce an artifact in the form of an Android-based
Point of Sale (POS) application. The research approach used is User-Centered Design
(UCD), with Goal-Directed Design (GDD) as the main framework for designing the
interface and system interaction flow [11], [15] as shown in Figure 1. This approach was
chosen because the main problem faced is not only the absence of a POS system, but also
the incompatibility of the system with the needs and goals of users in the operational
environment of culinary MSMEs. Therefore, this research not only emphasizes the
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technical implementation aspects, but also the quality of the user experience (Usability and
User Acceptance) as indicators of system success.

B. Research Objects and Subjects

The object of this research is an Android-based Point of Sale application developed
using the Flutter framework . The application is designed to support sales transaction
processes, menu management, and sales reporting in culinary MSMEs. The research
subjects are system users at the Empal Gentong Mang Sumedi Restaurant, Cirebon,
consisting of: (1) Business owners, as decision makers and users of sales reports, and (2)
Cashiers (operational employees), as the main users of the system in daily transaction
activities. A total of 20 respondents were involved in the system evaluation stage consisting
of culinary MSME actors selected based on their direct involvement in using the POS
application.

C. Research Stages

This research was carried out through several main stages arranged systematically, as
shown in Figure 1. The research stages include: (1) Identification of problems and user
needs; (2) Implementation of Goal-Directed Design ; (3) Implementation of Flutter-based
POS applications; (4) System evaluation and usability testing .

1. Research & 2. Persona 3. Scenario & 4. Design & 5. Evaluation &
Observation Development Task Design Prototyping Implementation
¢ Interviews * Persona Identification | * Designing Usage ¢ Wireframe Design o Usability Testing
: Scenarios ’ 3
« Observation » User Persona ¢ Prototype ¢ Design Evaluation
; ) Creation ¢ Defining Tasks Development ’
o Literature Review & Goals  Final
als ; :
¢ Prototype Testing Implementation
User-Centered Goal-Oriented Iterative Design
Focus on users’ needs Driven by clear goals Continuous improvement
and experiences. and user tasks. through iteration.

Figure 1. Research Methodology with GDD Method
D. Implementation of Goal-Directed Design

Goal-Directed Design is used as the main approach in designing the interface and
interaction flow of the POS application as shown in Figure 2.
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Figure 2. GDD flow in POS application
The application of GDD in this research consists of the following stages:
1. Research and Data Collection

Implementation

Android-based
POS application.

Usage
Scenarios

Describe the
steps involved

in using the
application.

Design &

Develop the

Observations and interviews were conducted to understand the user's work context and
identify system requirements [2], [3]. This approach aligns with persona-based interaction
design practices in the HCI literature [13]. The initial stage was conducted to gain a deep
understanding of the user's work context, needs, and problems. Data collection techniques
used included: (1) Direct observation, to observe the transaction flow and manual sales
recording process; and (2) Semi-structured interviews to explore user needs, complaints,
and expectations regarding the POS system. The results of this stage indicate that users
require a system that speeds up the transaction process, minimizes recording errors, and

provides easy-to-understand sales reports.

2. Modeling : Personas and Scenarios

The development of personas and usage scenarios is carried out to model the
characteristics and goals of users [11], [15], which has been proven to improve the quality
of interface design [17], [18]. Based on observation and interview data, user modeling is
carried out in the form of personas. Personas are designed to represent the characteristics,
goals, and limitations of the main users of the system.

Cashier

Age 21 Years
Education : High School
Marital Status Married
Occupation + Private Employee
Role

Cashier, Server, and Transaction
Recorder.

Bio

A restaurant cashier

Goals

®  Speed up transaction input.

®  Reduce calculation errors.

®  Provide automatic receipt printing.

e Easy to use even during busy periods.

Frustrations
e Calculation errors during busy hours.
e  Forgetting to record some transactions.

o Manual records pile up.

Mr. Sumedi

Age + 51 Years
Education : High School
Marital Status : Married

Occupation : Entrepreneur

Goals

and in real-time.

faster decision-making.

Monitor daily, weekly, and monthly sales easily

Reduce recording errors and prevent data loss.

Obtain automatic daily reports to support

Improve efficiency and increase profitability.

Behavior
o Familiar with using Android for simple
applications,

®  Prefers clear interfaces that are quick
and easy to understand.
o Multitasks while serving customers.

for recording transactions, receiving
payments, and printing receipts. He
needs a system that is fast, accurate,
and easy 10 use, especially during
busy hours.

Pain Points
®  High workload during peak hours.
®  Nointegration with automatic reporting.

®  Longer service time due to manual
record-keeping.

Role
Owner and manager of a
restaurant business.

Bio

The owner of a restaurant who
prioritizes service quality and
operational efficiency.

He manages his  business
independently and is accustomed
to manual record-keeping, but is
now seeking digital solutions to
improve efficiency.

He oversees inventory, finances,
and ensures customer satisfaction.

Frustrations

® Reports are often delayed, incomplete,
inaccurate, and require a long time to compile.

®  Frequent errors in transaction recording.

®  Unable to monitor inventory accurately.

Behavior

®  Uses a smartphone for business
communication.

Prefers simple and easy-to-understand
applications.

Monitors daily reports from the cashier.

Pain Points

®  Reliance on manual records.

Difficult to monitor the business when not
on-site.

Risk of losing transaction data due to slow
or manual recording.

Many other POS applications are perceived
as complicated and expensive.
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Figure 3. User Persona Cashier and Owner

Two main personas were generated in this research: (1) The cashier persona, which
focuses on the speed and ease of transactions, and (2) The business owner persona, which
focuses on access to sales reports and business control. Next, usage scenarios were
developed that describe how users interact with the system to achieve their goals. These
scenarios serve as the basis for determining the functional requirements and interaction
design of the application.

3. Requirement Definition

Functional and non-functional requirements are formulated based on user objectives to
avoid feature creep [6], [11]. This stage aims to translate user objectives into system
requirements. The resulting requirements are classified into: (1) Functional requirements,
such as transaction recording, menu management, and sales report generation, and (2) Non-
functional requirements, such as ease of use, system response speed, and interface
consistency. The GDD approach ensures that each system requirement has a direct
relationship to user objectives, thus avoiding the addition of irrelevant features (feature
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Figure 4. Use Case Diagram
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4. Framework Definition and Refinement

The design of the navigation structure and interaction flow was carried out iteratively
by considering the principles of usability and mobile design patterns [13], [14]. At this
stage, the application interaction framework was designed , including: (1) navigation
structure; (2) transaction flow, and (3) main interface layout. The initial prototype was
developed and refined iteratively based on user feedback. This process aims to ensure that
the interface design is intuitive and supports the user's natural workflow.
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Figure 5. Transaction Flow and Main Interface Layout

5. System Implementation

The POS application is implemented using the Flutter framework with the Dart
programming language . Flutter was chosen because it supports cross- platform application
development [5] with high performance and interface consistency.
a. System Architecture
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The system architecture is designed using a client—server approach , with the main
components: (1) Mobile application as the client , and (2) Database as the transaction data
storage server . This architecture enables centralized data management and supports further
system development.

¢ P Database Server
POS Application o o (MySQL)
(Flutter) i Vo

Database System:
Framework: MySQI
Flutter

Administration Tool:
phpMyAdmin

Language:
Dart

State Management.
Provider

Figure 6. Flutter-Based POS System Architecture
b. Application Module
The POS application developed consists of several main modules, namely: (1) User
dashboard module ; (2) Menu management module; (3) Sales transaction module; and (4)
Sales report module. Each module is designed according to user needs that have been
identified at the GDD stage.

E. System Evaluation Method

Usability evaluation was conducted using the System Usability Scale (SUS) because it
is a reliable standard instrument and is widely used in interactive system research [20].
Interpretation of SUS scores refers to the interpretation categories of Bangor et al. [19],
where scores above 68 are categorized as acceptable usability (above the average threshold
of 68). System evaluation was conducted to assess the functional quality and usability of
the POS application. The evaluation methods used include: (1) Functional Testing,
functional testing is conducted to ensure that all system features run according to the
established requirements, testing is conducted using a black-box testing approach and (2)
Usability Testing , usability testing was conducted on 20 respondents using a combination
of methods: (1) Observation of system usage; (2) Post-use interviews; and (3) System
Usability Scale (SUS), chosen because it is a standard instrument that has been widely used
to measure system usability quantitatively and allows for objective comparison of results.
The SUS value is calculated using a standard formula and interpreted based on the usability
level category .
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Usability Testing Process and SUS Score Calculation Workflow

1. Recruit Participants >—P 2. Test the Application >—} 3. Collect Data >—} 4. Analyze Results >

5-50 Users Task Scenarios * SUS Questionnaire ¢ Evaluation & Notes
¢ Observation

SUS Score Calculation

1. User Responses 2. Scoring 3. Score Calculation 4. Result Interpretation

10 Likert Scale Questions o Positive items: Score = (X - 1)
(1 = Strongly Disagree,
5 = Strongly Agree)

(Sum of Scores x 2.5) SUS Score Range
o Negative items: Score = (5 - X)

1 @ Score Range Interpretation
2 Positive items: 1, 3, 5,7, 9 0-50 Péior
3. Negative items: 2, 4, 6, 8, 10 Final Score: 0-100 =
4. 50-170 OK
5. Positive item L:xumplc: SUS Score Formula: 70-85 Good
6. Score =X -~ 1 SUS Score = (¥, Scores) x 2.5
85100 Excellent

Negative item example:

9. Score =5-X The final SUS score ranges Interpretation:
10. from 0 to 100. Poor (0-50), OK (50-70),
X = User's rating (1-5) Good (70-85), Excellent (85-100)

Figure 7. Usability Testing Process Scheme and SUS Score Calculation

F. Data Analysis Techniques
Qualitative data from observations and interviews were analyzed using a descriptive-
analytical approach to identify problem patterns and user needs. Quantitative data from the
SUS were analyzed by calculating average scores and interpreting them based on a
predetermined usability scale . This analytical approach allows for a comprehensive system
evaluation, both in terms of user experience and overall system quality.
G. System Usability Scale (SUS) Calculation
Usability measurements were conducted using the System Usability Scale (SUS), which
consists of 10 statements on a 5-point Likert scale (1 = strongly disagree to 5 = strongly
agree). The SUS score is calculated in several stages as follows:
1. For each odd-numbered item (1, 3, 5, 7, 9), a score is calculated by subtracting 1 from
the response value (S; = X; — 1).
2. For each even-numbered item (2, 4, 6, 8, 10), the score is calculated by subtracting the
response value from 5 (5; = 5 — X;).
The scores obtained from each item produce an adjustment score ranging from 0 to 4.
Next, all item scores are added together and multiplied by 2.5 to obtain the final SUS score
ranging from 0 to 100, as formulated as follows:

SUS = (X1 Si)x 2.5 (1)

To obtain the average system usability value , the SUS scores from all respondents are
added up and divided by the number of respondents (n):

—— I, SUS;

SUS = ——— )

n

The SUS scores obtained are then interpreted based on standard categories, where a
value of 68 is used as the average usability threshold , and values above it indicate a good
level of system acceptance (acceptable usability).

ITII. RESULTS AND DISCUSSION
A. Android POS Application Implementation Results

Point of Sale (POS) application developed using the Flutter framework . This
application is designed to support restaurant operations end-to-end , from transaction

DOI: https://doi.org/ 10.37396/js¢.v9i1.660

137


https://doi.org/%2010.37396/jsc.v9i1.660

Ridho Taufiq Subagio et al. / Jurnal Sistem Cerdas (2026) Vol 09-No 01 eISSN : 2622-8254 Page : 131 - 143

recording and menu management to sales reporting. Functionally, the application consists
of several main modules:
1. User Dashboard Module

M Jumiah  H
Rumah Makan Empal Gentong - LS ared

Mang Sumed

No. & Plumb Q cari

Minggu, 14 September 2025

Semua Makanan Minuman

Belum Ada
N Menu yang Ditambahkan

@ = e
Rp. 20.000 Rp. 10.000 Rp. 20.000 ‘\i, ‘ 2/
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. 2 _ "
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Figure 8. User Dashboard
2. Menu and Pricing Management Module

o

| 8 e 2 " - @ @
€ = 3
e = HE

= = Java, Suat: 0110 Sun 19/04/26

Figure 9. Menu and Price Management Module (Web Base)
3. Sales Transaction Module

Rumah Makan Empal Gentong Menu Jumiah  Harga
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N o 20000 0.000
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o
- A 4
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Figure 10. Sales Transaction Module

4. Transaction History and Report Module
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Riwayat Transaksi Penjualan Minggu, 14 September 202

Total Harga  Metode Jumioh  NomaKasir  Nar

Rp.100.000 Rp. 85.000 Rp.0 Rp.O Rp.85000  Cash 10 Tiara Kustama
2 Rp.147.000 Rp. 147.000 Rp. 0 Rp.O Rp.147.000 QRIS 20 Tiora Kustama
3 Rp. 65.700 Rp. 72.000 Rp. 0 Rp.7.300  Rp.65700  Cash 8 Tiara Kustama
4 Rp.300.000  Rp.200500 Rp.22055  Rp.O Rp.222555 Cash 23  Tiara Kustama
5  Rp.100.000 Rp. 100.000 Rp.0 Rp.0 Rp.100.000 QRIS 8 Fery Fauzi Bowo
6  Rp.174.225 Rp.172500  Rp.18.975 Rp.17.250  Rp.174.225 QRIS 20 Fery Fauzi Bowo

Rp. 100.000 Rp. 60.000 Rp.0 Rp.O Rp.60.000  Cash 4 fFery Fauzi Bowo
8  Rp.118.800 Rp. 132.000 Rp.0 Rp.13200  Rp.118.800 QRIS 12 Fery Fauzi Bowo

2 O <

Figure 11. Transaction History Module
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Diagram Menu Terjual| Ringkasan Penjualan

Figure 12. Transaction Report Module

The interface was implemented with Goal-Directed Design principles in mind , where
each display is designed based on the primary goals of the users (cashiers and business
owners), not simply feature completeness. This approach aims to minimize user cognitive
load and expedite the completion of primary tasks.

B. System Functionality Evaluation

Functionality testing was conducted using black-box testing methods to ensure that all
key application features function according to user requirements. Testing focused on real-
world usage scenarios in a restaurant environment.

Table 1. POS Application Functionality Test Results

Tested Features Testing Scenario Results
User Login Enter valid username and password Succeed
Menu Management Add, change, delete menu Succeed
Sales Transaction Input items and payments Succeed
Transaction History Displaying transaction data Succeed
Sales report Daily and periodic recaps Succeed
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Test results showed that all of the system's main functions performed according to
requirements specifications. No critical failures were found during the testing process, thus
declaring the system suitable for further usability evaluation.

C. Usability Evaluation Results Using the System Usability Scale (SUS)

Usability evaluation was conducted to measure the level of ease of use of the POS
application from the end-user perspective. The instrument used was the System Usability
Scale (SUS), introduced by Brooke (1996) as a simple, reliable, and widely validated
usability measurement tool in various interactive system contexts. The test involved 20
respondents, consisting of cashiers and owners of culinary MSME restaurants who
represent actual users in restaurant operational environments with diverse technological
experience backgrounds.

1. Descriptive Statistical Analysis

Descriptive statistical analysis was used to provide a quantitative overview of the SUS
test results. The data processing results showed that the system obtained an average SUS
score of 77.25 with a standard deviation of 5.55. The 95% Confidence Interval (CI)
calculation was performed to strengthen the statistical reliability of the test results. 95% CI
= (74.65 —79.85). The entire CI range is above the threshold score of 68, which confirms
that the usability level of the POS application is statistically acceptable with a high level of
confidence.

Table 2. SUS Test Results

Parameter Mark
Number of Respondents 20
Minimum Score 67.50
Maximum Score 87.50
Average (Mean) 77.25
Standard Deviation (SD) 5.55
Standard Error (SE) 1.24
74.65 —

95% Confidence Interval (CI) 79,85

This score is significantly above the industry benchmark of 68, which is generally
considered the global average for various digital systems (Bangor et al., 2008). The
distribution of scores shows a relatively normal distribution with low variation, indicating
the consistency of user perceptions of the system's usability quality .

Based on Bangor et al.'s (2008) interpretation, scores in the 70—80 range are categorized
as "Good," while scores above 80 approach the "Excellent" category. Thus, a score of 77.25
places the system in the Good (Grade B) category and is at a level of acceptability suitable
for operational implementation. These findings indicate that systems designed using the
GDD approach are able to meet user expectations in terms of ease of use, efficiency, and
learnability .

2. SUS Score Distribution
The distribution of SUS scores is shown in Figure 13, which represents the distribution
of application usability levels based on user perceptions with the main interpretations:
a. SUS scores are in the range of 67.5 — 87.5.
b. There were no extremely low scores, indicating no system rejection.
c. The distribution tends to be close to normal with a concentration of scores in the 75-80
range.
These findings indicate that the application has a relatively consistent level of usability
among users.
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Figure 13. Distribution of SUS Scores

D. Discussion
1. Usability Feasibility of POS Application

Based on the SUS test results, the developed POS application has a usability level in the
“Good” category. This indicates that the system is: (1) Easy to learn; (2) Efficient to use;
and (3) Acceptable by non-technical users. These results are in line with the SUS
interpretation standard which states that a score above 70 reflects a system that is ready for
use in a real operational environment.
2. Goal-Directed Design's Contribution to Usability

The implementation of Goal-Directed Design has been shown to contribute significantly
to improving application usability . Focusing on the user's primary goals results in: (1) a
concise transaction flow; (2) an intuitive navigation structure; and (3) a reduction in
usability errors during testing. This approach supports findings in the HCI literature that
suggest that user-goal-driven design results in a more effective user experience than
feature-oriented design.
3. Implications for the Development of MSME POS Systems

The results of this study indicate that an Android-based POS application designed with
a user-centered and goal-oriented approach can be an effective solution for culinary
MSMEs. Good usability has the potential to increase technology adoption, operational
efficiency, and transaction recording accuracy.

IV. CONCLUSION

The application of Goal-Directed Design in the development of Android POS
applications has proven effective in producing a simple, structured system that meets the
needs of cashiers and business owners. Flutter -based applications are able to support stable
and real-time operations . The usability evaluation shows a SUS score of 77.13 (Good
category), with a consistent value above the threshold of 68, so the system is considered
feasible and easy to use. This study confirms that the goal-oriented design approach
improves interface quality and work efficiency for MSMEs. Further development requires
adding strategic features (QRIS, stock management, visual analytics), conducting
comparative evaluations and additional HCI methods, and testing on a wider MSME scale
with the support of cloud and multi-device architectures . This study presents novelty
through the integration of Goal-Directed Design (GDD) in the development of Android-
based POS applications for culinary MSMEs, with a persona-based approach to improve
usability and user experience. This novelty is reinforced by empirical validation using the
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System Usability Scale (SUS) which shows the significant influence of usability on
technology adoption, as well as implementation using Flutter as a practical and scalable
solution.
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