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Abstract—User interface is an important part of any 
software application that has user interaction. However, varied 
business industries with different processes acquire a system 
that is compatible to them or might as well request to 
customize the existing systems. Problems such as lack of 
graphical representation for product identification and 
difficulties in interacting with user interface are some of the 
challenges faced. Therefore, this project will design modules 
and user friendly interface, implementation based on case 
study and conduct heuristic evaluation to get acceptance. Eight 
respondents chosen from case study have participated in the 
heuristic evaluation and findings showed visibility of system 
status as best heuristic rule applied to the application with 
overall ranking of around 3.9 out of 5. Through this paper, it is 
aimed to collect user satisfaction and compliance to the 
heuristic rules through heuristic evaluation method. 

I. INTRODUCTION 
Heuristic estimation is a usability production method for 

finding the usability tribulations in a user interface design 
so that they can be attended to as part of an iterative design 
process [1]. Heuristic evaluation is performing by having 
each individual evaluator inspect the interface alone. Only 
after all evaluations have been complete are the evaluators 
allowed to communicate and have their findings aggregated 
[2]. This procedure is important in classify to ensure 
independent and unbiased evaluations from each evaluator. 

Two further differences between heuristic evaluation 
sessions and traditional user difficult are the readiness of the 
observer to answer question from the evaluators during the 
session and the extent to which the evaluators can be 
provided with hints on using the interface [3]. The output 
from using the heuristic evaluation method is a list of 
usability troubles in the interface with references to those 
usability principles that were violated by the design in each 
case in the opinion of the assessor [4]. Heuristic evaluation 
involves having a small set of evaluators examines the 
interface and judge its compliance with recognized usability 
principles (the "heuristics"). 

It is not sufficient for evaluators to simply say that they do 
not like something; they should explain why they do not 
like it with reference to the heuristics or to other usability 
results. 

II. RELATED WORKS 
In this section, two related works of heuristic evaluation 

will be reviewed and summarized. After comparing both 
methods, one of the methods will be adapted into this 
project and be used as a guideline on how to conduct the 
heuristic evaluation. 

A.Heuristic Evaluation of Paper-based Web pages  
 Allen et al. conducted a study to evaluate their web pages 

in WebCIS for health care domain. To summarize, the 
evaluation was grouped into three processes which 
conducted throughout the study. 

To prepare for evaluation, most pertinent heuristics that 
are relevant to the domain were chosen by the evaluators. 
Screenshots of web pages were captured and collated into a 
booklet for paper-based evaluation. Besides, instruction 
manual was prepared that includes nature of project, Web 
pages of interest as mentioned, brief description of 
evaluation process and the heuristics of interest. Rating 
scale of 0-4 for severity of potential heuristic violation was 
used, only to assess severity of problems identified. Four 
evaluation experts were chosen, two evaluators expert in 
cognitive science and another two having clinical 
background. 

During evaluation, evaluators were asked to read the 
instruction manual and after they have understood the 
process they were given an evaluation booklet.  

!  
Fig 1. Percentage of Heuristic Violations 
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Pages of interest were reviewed, commented and ranked 
any observed heuristic violations. Team members guided 
throughout the evaluation and answer any questions by 
evaluators. The results of this evaluation were initially 
reviewed by classifying comments to assigned heuristic 
with severity rating as shown in Fig 1. 

Next, technical solutions to heuristic violations were 
identified. Solutions were characterized to identify heuristic 
violations to assist in implementation of technical solutions. 
Fig 2 shows five groups of technical solutions which were 
categorized from the comments obtained in the evaluation. 

!  

Fig 2. Technical solutions to usability problems 

Lastly, the resolution of violations was carried out. The 
layout and interface of the Web pages before and after the 
changes were compared. Also, the violations remedied 
based on heuristic, technical solutions and severity were 
also analysed and reported to rule out the changes made. Fig 
3 shows the frequency of finding a remedy or solution based 
on the type of heuristic violation. 

!  
Fig 3. Heuristic Violations Remedy Results 

Allen et al. mentioned some weaknesses to this evaluation 
as it cannot assess functionality of the system as a whole, 
does not take into account user interaction and could not 

identify accessibility issues [5]. Thus, it is difficult to 
determine some qualities such as whether the system 
response or error messages are adequate. Nevertheless, this 
paper-based evaluation could detect violation of web page 
design and layout in a straightforward manner and could 
reduce development costs prior to evaluation purposes. 

B.Heuristic Evaluation on Mobile Interfaces: A New 
Checklist  

 Based on Gómez et al., Heuristic Evaluation is based on 
checklists which are desktop-centred and do not adequately 
detect mobile-specific usability issues [6]. Therefore, they 
proposed a compilation of heuristic evaluation checklists 
taken from the existing bibliography, but adapted to new 
mobile interfaces. 

Initially, special characteristics of mobile interaction from 
clear definition of problem scope which centred on mobile 
interfaces were defined and classified. These special 
characteristics are such as limited I/O facilities, multi device 
access for responsive design, processing capability and 
power. 

Next, the existing and well known 10 heuristics were 
rearranged by adding three more heuristics which were 
skills, pleasurable & respectful interaction and privacy. 

Furthermore, compilation of sub heuristics was 
conducted. Each heuristics were broken into specific 
guideline items. For example, under heuristic aesthetic and 
minimalist design, are field labels brief, familiar and 
descriptive? Are images well sized for multimedia content? 
These are some specific guideline items that can be directly 
used to evaluate compliance to a heuristic. These sub 
heuristics were again enriched to more mobile-specific sub 
heuristics by adding new mobile-specific questions taken 
from mobile usability studies and best practices. For 
instance, to evaluate aesthetic and minimalist design, are 
entire image viewable with no scrolling? To evaluate 
consistency and standards, regarding orientation issues, 
horizontal and vertical navigation must be consistent and 
inform users if a feature only available in one orientation. 
These compilations are finalized into the final mobile-
specific heuristics which results in 13 heuristics and 230 sub 
heuristics. 

Next step was to design the interface known as prototype 
1 which is adapted from PC-desktop design to new mobile 
interface. The design involved decisions (Fig 4) by 
designers guided by their common sense and confronted 
with the heuristic evaluation new tool. Heuristic evaluation 
of prototype 1 was conducted using proposed heuristics as 
basis for oriented discussion between the designers. Four 
evaluation rankings were used: 1. if accomplish heuristic 
item, 2. if having usability gaps, 3. for not evaluable and 4. 
not applicable. 
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!  
Fig 4.  Design Decisions in Prototype 1 

   
After the heuristic evaluation by designers, modification 

of prototype 1 guided by discussion from heuristic 
evaluation of prototype 1 were conducted. Fig 5 shows the 
specific changes made to fix detected usability gaps which 
produced prototype 2. 

Fig 5. Prototype 2 Main Changes 

Finally, comparison of prototype 1 and 2 were carried out. 
10 users were selected and three functional tasks were 

selected for users to accomplish by exploring the interface 
without step-by-step guideline. Users were asked to give 
feedback about overall feelings on each interface. The 
results obtained were six usability gaps from prototype 1 
and three usability gaps from prototype 2. 100% of the users 
were more satisfied with prototype 2. 

C.Review of Related Works 
From both of the previous works mentioned in previous 

sections, the method conducted in the heuristic evaluation 
on mobile interfaces was more preferred because it is 
mobile-centric and provides useful references for mobile-
specific sub heuristic to be evaluated during heuristic 
evaluation of this project. 

III.  METHODOLOGY 

A system development methodology refers to the 
framework that is used to structure, plan, and control the 
process of developing an information system. A wide 
variety of such frameworks have evolved over the years, 
each with its own recognized strengths and weaknesses. 
One system development methodology is not necessarily 
suitable for use by all projects. Each of the available 
methodologies is best suited to specific kinds of projects, 
based on various technical, organizational, project and team 
considerations. 

For this project, there will be three phases which are 
content analysis, development and heuristic evaluation as 
shown in Fig 6 and will be elaborated in the next section. 

!  
Fig 6. Overview of Methodology Phases 

A.Phase 1: Content Analysis 
Content analysis was applied in studying the various 

features and characteristics in different mobile POS 
applications available in market [7]. The three applications 
chosen to be compared were iReap POS, Loyverse POS and 
TabShop. Through the study, iReap POS was chosen with 
optimal user interface and functions in mobile POS 
application. 

B.Phase 2: Development using Extreme Programming 
Extreme programming method was used as a guideline 

throughout the development of mobile POS application. 
This approach focuses on adaptability rather than 
predictability on the old methodology methods such as 
waterfall. Hence, software development needs a 
methodology that is capable to adapt to changing 
requirements at any point during the project life. 

!
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There are four basic activities that XP proposes for 
software development process [8] which are coding, testing, 
listening and designing. These four activities will be as a 
baseline for development of this application and also added 
some activities such as early planning and documentation 
for system and user manual.  

Planning was conducted earlier which involves product 
idea definition. For listening, project requirements are 
created through observation of business workflow. 
Designing activities performed include creation of ERD, 
DFD diagrams and user interface design so that the next 
phase of implementation and coding will run according to 
the design and flow of data. 

Coding activities such as iteration, development, bug 
fixes, refactoring were implemented. From the design and 
planning done earlier, changes will take place through 
iteration and bug fixes. In refactoring, each iteration adds 
just the function needed so this focuses on just the function 
so that will not confuse the programmer. Refactoring is also 
cleaning up of code at end of iteration [9].  

Testing is very important because it is vital for 
improvements and error corrections. Activities are 
generating and verify test cases, unit test, acceptance tests, 
analyse defects and correction, production readiness 
verification, compile resources and release files. Unit tests 
are done by developer so that the system works as expected. 
Acceptance test is translated and created from user stories. 
This makes sure the function receives the correct result and 
moves to the correct state. It is also known as black box 
system test to represent some expected result from system. 

Last but not least is documentation. This involves legacy 
system decommissioning where previous system where 
applicable, will not be used anymore, so there will be an 
urge to transfer data to new system. User manual will be 
created, gathering and compiling system documentation. 
Announcements and advertising will be prepared such as 
posters, screen shots, fliers, etc. Fig 7 through 11 shows 
some interfaces of the developed mobile POS system. 

! !  
Fig 7. Delivery Order UI 

! ! !  
Fig 8. POS Various UI 

!  
Fig 9. Manage Invoice Flow UI 

! ! !  
Fig 10. Stock Check Interface 

! !  
Fig 11.  Reports Interfaces 

C.Phase 3: Heuristic Evaluation 
Fig 12 shows the activities that will be carried out for the 

third phase which is heuristic evaluation adoption [10]: 

!  
Fig 12. Flow chart of Heuristic Evaluation activities 

Before conducting the evaluation, a list of compiled 
usability principles and their sub-heuristics will be created 
with reference from mobile-specific usability guidelines 
identified from previous related works of heuristic 
evaluation on mobile interfaces[11-16]. The questions are 
further simplified so that novice users can understand them. 
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To get a more precise review, a rating scale to rank the 
heuristic compliance whether the heuristic was violated, 
accomplished or not applicable need to be identified. Each 
violation of heuristic will have a severity rank from low to 
high.  

Next, experts will validate the proposed heuristic and give 
comments based on review of the questions. After receiving 
the expert review, the heuristics questionnaires will be 
further perfected and modified according to expert’s 
comments. To prepare for data collection, a functional task 
checklist will be included in the evaluation manual in order 
to make sure covering all the important functions before 
reviewing the application[17-18]. The review prototype 
used in this process will be designed specifically for 
evaluation only without interfering with the real data that 
involves cloud-storage.  

During data collection, a group of 8 to 10 users will be 
selected from various working places whom are involved 
with the consignment and potential users to the mobile 
application. They are required to read the instructions from 
evaluation manual and then perform a list of functional 
tasks in which they have probably been familiarized with. 
Any difficulties or errors faced must be noted down as 
specific as possible and provide their overall comments or 
feelings to the mobile application. After all the functional 
checklists are met, they will have to answer the compliance 
of all guideline questions (sub-heuristics). 

After collecting enough data, the findings are analyzed 
and tabulated for each heuristic rule. Heuristic violations 
should be highlighted and discussed how each of them is 
vital for performance, besides clarifying the consequences if 
the violation is not remedied. Finally, the resolution of 
identified violations is shown and compared with the 
previous unmodified application. 

Listed here is the final compilation of sub-heuristics 
which were distributed to the respondents grouped to the 10 
heuristic rules. For each of the questions, the answers were 
confined to Yes, No – Low severity, No – High severity and 
Not Applicable. 

1. Visibility of System Status 
• During a longer process such as downloading and 

connecting to database, does the system show the 
progress status?  

• If the system shows error, are the errors specific? 
• Does each page labels show the correct function 

name for that task? 
• Does the system provide sort function? If yes, does 

it sort them according to the criteria? 
• Are there filters to narrow down items to different 

categories? 
• Is the logo meaningful, identifiable and sufficiently 

visible? 
• Is there any link to detailed information about the 

vendor company or system developer? 
• Are response times of the system appropriate for 

the task? 
• Are buttons disabled when a task is not applicable 

or has been carried out? E.g. Publish button is 
disabled when the document has been published.  

• Does the system visually highlight the object to 

indicate pressed or clicked? 
• Is it visible or recognizable that the expandable list 

can expand or collapse a list of child items? 

2. Match between System and Real World 
• Are icons used familiar and relatable? 
• Are the colours meaning easily predictable and 

understandable? 
• Do related fields and functions appear on same 

screen? 
• Are questions in dialogs stated in clear, simple 

language? 
• Is the language used in the system clear and 

concise? 
• Does the system show the correct currency format 

such as maximum two decimal places? 
• On data entry screens, are hints to type of entry 

provided? 

3. User Control and Freedom 
• When pop-up dialogues appear, can user cancel or 

close the dialog without making any changes? 
• Are exits clearly marked? 
• Is there a way to undo an accidental publish or 

posting a document? 
• Can users personalize using settings such as 

changing names, profile pictures, working hours, 
reminders etc.? 

• Are users asked or warned to re-confirm 
commands that may have destructive effect? 

• Can users cancel an operation that is in progress? 
• Can users go back to previous menu easily? 
• Can the tasks be easily searched from top menu 

buttons (dashboard) rather than searching through 
many menu levels? 

4. Consistency and Standards 
• During orientation changes, are the interface and 

content consistent? 
• Is the use of colours appropriate? 
• Is there a consistent icon design scheme across the 

system?  
• Has a heavy use of uppercase letters been avoided? 
• Are system objects or functions named consistently 

across all screens? 
• Does the menu structure match task structure? 
• Do content and services delivered match the goals 

of the business? 
• Does the look & feel correspond with 

characteristics of the vendor company? 

5. Error Prevention 
• Are data input interface being automatically set to 

the data type? E.g. auto capital letter and showing 
number keyboard for numbers-only input 

• Are touchable areas such as buttons and fields 
sufficiently big? 

• Is crowding targets avoided to prevent mistakenly 
clicked neighbouring items? 

• Does the system warn users if the entered value is 
invalid before posting it? 
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6. Recognition rather than Recall 
• Is it easy to remember the information from one 

screen to another? 
• Are all information a user needs displayed on the 

screen? 
• Does the system tell the status or time of the 

transaction? 
• Do the buttons or functions related to a task that 

are grouped together reflect sequence of actions in 
the task? 

• Isthere a good colour and brightness contrast 
between text, image and background colours? 

• On data entry screens, are fields displayed only 
when necessary? 

7. Flexibility and Efficiency of Use 
• Is the searching box easily recognizable and 

accessible? 
• Is the search field width appropriated? 
• Are there links to help user navigate more quickly 

between screens? E.g. menu shortcut to show Help 
or Settings 

• Are frequent tasks easily achievable and 
convenient? 

8. Aesthetic and Minimalist Design 
• Does the screen only displays necessary 

information needed for that task? 
• Is the layout clearly designed to avoid confusion? 
• Does the use of images add value of product 

recognition? 
• Are images well sized and clear enough? 
• Does the system allow for cases where you need to 

view a bigger and higher quality picture? 
• Does each icon and buttons stand out from its 

background? 
• Does the system provide adequate information 

needed for that task? 

9. Help Users Recognize, Diagnose, and Recover From 
Errors 

• Is sound used to signal an error? 
• Are prompts stated positively without offensive or 

criticism of user? 
• Are prompts brief and clearly understandable? 
• Do error messages avoid use of exclamation 

points? 
• Do error messages avoid use of violent words? 
• Do error messages suggest cause of problem? 
• Do error messages suggest what users need to take 

to correct the error? 
• Are error messages grammatically correct? 

10. Help and Documentation 
• Do the instructions in manual follow sequence of 

user actions? 
• When an item is acquired, does the system provide 

additional detail in any way? 
• Is the help function visible? 
• Does the help provide accurate, complete and 

understandable information? 

• Is the help content goal-oriented, descriptive and 
navigational? 

• Is it easy to access and return from help system? 
• Can users resume work where they left off after 

accessing help? 
• Is the design focused on one single feature at a 

time? 

IV.    RESULTS AND ANALYSIS 

Fig 13 shows the result of data collected from 8 
corresponding test client participants in this heuristic 
evaluation. To summarize, the two highest ranked heuristic 
rules are visibility of system status (R1) and match between 
system and real world (R2). Meanwhile the two lowest 
ranked are error prevention (R5), flexibility and efficiency 
of use (R7). 

!  
Fig 13. Responses to 10 Heuristic Rules 

Out of 8 respondents, only 2 clients have provided 
suggestions for this application while the rest are neutral or 
giving only generally positive comments without specifying 
further. Here are the comments or suggestions collected: 
1. Whenever you change to a different folder it kept on 

asking for password to log in and it’s quite difficult to 
understand the whole procedure unless there is a 
training given. Difficult to understand the whole system 
in the app. Probably a training is required because it is 
functionally complicated. 

2. Good but there are much more room for improvement. 

Fig 14 shows all 8 respondent’s individual overall rating 
for the application. The best rating is 5 while the worst 
rating is 1. On average, the rating was calculated to be 
3.875. 

!  
Fig 14. Client’s individual rating on application 
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V.    DISCUSSION 
Given the comments provided by respondents, it is an open 
opportunity for better improvement to gain better 
satisfaction for the clients as they pointed out which flaws 
have emerged during the evaluation. One of the flaws is the 
method of evaluation itself as they were only given an 
instruction manual and only communicated through social 
media application at different locations. We were lack of 
face-to-face and direct interaction with the respondents 
which made the communication difficult and procrastinated. 
As first-time users of the application, they may not know 
what to do even though the instructions in the PDF manual 
was given. 

VI.  CONCLUSION 
Findings showed that the most stood out and applied 

heuristic rule was visibility of system status while least 
complied heuristic rule was error prevention. Results gained 
from review of clients showed that overall the application is 
quite satisfactory with around 3.88 overall rating. Other 
than heuristic evaluation, the performance of mobile POS 
application can be improved and enhanced using methods 
such as activity logging to monitor human behavior when 
using the system. These data can be used to improve user 
experience by observing which functionality was lacking 
and which functions require most attention.  
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