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Development of a Usability Checklist for Mobile Phone
User Interface Developers

Jun Ho Park - Myung Hwan Yun

Department of Industrial Engineering, Seoul National University

In the last decade, the research of the usability of mobile phones has been a newly evolving area with few
established methodologies and realistic practices that ensure capturing usability in evaluation. Thus, there exists
a growing demand to explore appropriate evaluation methodologies that evaluate the usability of mobile phones
quickly as well as comprehensively. This study aims to develop a task-based usability checklist based on
heuristic evaluation in views of mobile phone Ul practitioners. A hierarchical structure of Ul design elements
and usability principles related to mobile phones were developed and then utilized to develop the checklist. In
order to demonstrate the practical effectiveness of the proposed checklist, comparative experiments were
conducted on the usability checklist and usability testing. A majority of usability problems found by usability
testing and additional problems were discovered by the proposed checklist. It is expected that the usability
checklist proposed in this study could be used quickly and efficiently by usability practitioners to evaluate the
mobile phone Ul in the middle of the mobile phone development process.
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Figure 1. Usability evaluation methods in formative evaluation
(Adapted from Kies et al., 1998).
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Figure 2. Development procedure of usability checklist.
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Table 1. Hierarchical structure of Ul design elements

1st Level | 2nd Level 3rd Level
Menu
. Main menu, Menu grouping, Menu labelin
Policies grouping g
Navigation | Main menu navigation, List navigation,
Policies | Photograph/Video file navigation
Ul Soft Ke .
. . y Soft key arrangement, Soft key allocation
Policy Policies
Pop-up | Notification pop-up. Caution pop-up,
Policies | Selection pop-up, Input pop-up
Icon . .
. Static icon, Dynamic icon
Policies
Men Internal idle screen, Main menu screen, 2nd
depth menu screen, List menu screen, Check
Screens .
box menu screen, Radio button menu screen
Status | Preview screen, Animation screen,
ul Screens | Multi-setup screen
Sereen Function- | Calling screen, Search screen, MP3/Video
based | playing screen, Photographing screen,
Screens | Multimedia contents management screen
External idle screen, Message screen,
External .
Sereens Alarm/Morning call/Schedule screen,
Photographing screen, MP3 playing screen
Interaction | Confirmation, Input, Termination, Backward/
ul Task Type | Cancel, Search
.| Interaction | Send, Task confirmation, Move, Lock, Save,
Interaction ! i
Feedback | Modify, Delete, Download, Initiate, Load,
Type | Connect
Body Area | Title area, Subtitle area, Contents area
List Tvoes Menu list, Single selection list, Multi-
y selection list, Markable list, View state form
. Roll-up box, Scroll bar, Radio button, Check
ul Widget . )
box, Spin, Progress bar, Slider
Component - — - - - -
Text Field | Multi line text field, Single line text field
. Status indicator, Stage indicator, Proceeding
Indicator |. .
indicator
Tab Tab
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Constantine | . . princip . p. y princip . / Error indication 0.485
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Reuse principle Synthesizability 0.741
R i 0.416
Visibility of system status, Match between system esponswe.n-ess
and the real world, User control and freedom, Recoverability 0.807
Nielsen ~ |Help users recognize, diagnose, and recover from Flexibility 0.282*
(1994) errors, Recognition rather than recall, Aesthetic and User control 0.039*
minimalist design, Pleasurable and respectful Customizability 0.165*
interaction with the user, Consistency and standard Effectiveness 0.701
Treu(1994) |Effort Efficiency 0.636
Learnability, Predictability, Synthesizahility, Effort 0.547
Familiarity, Generalizability, Consistency, Note : * remained principles after adjustment
Dix et al. |Flexibility, Dialog initiative, Multi-threading,
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Table 4. The definitions and structure of usability principles

Principles

Definitions

Predictability

The User Interface must produce results that are in accord with previous commands and states.

Learnability | The User Interface must be designed for user to learn easily the use of Mobile Phone.
. Structure The User Interface must be organized purposefully, in meaningful and useful ways that put related things together
Cognition P . : .
Suoport Principle and separate unrelated things based on clear, consistent models that are apparent and recognizable to others.
PP Consistency | The User Interface must be designed consistently.
Memorability | The User Interface must be easy for users to remember how to use the mobile phone.
Familiarity | The User Interface must be familiar to users.
Recognition | The User Interface must be easy for users to recognize the status of systems or the use of Mobile Phone.
Visibilit The User Interface should always keep users informed about what is going on, through appropriate feedback
Information y within reasonable time.
Support Simolici Make simple, common tasks simple to do, communicate simply in the user's own language and provide good
implicity .
shortcuts that are meaningfully related to longer procedures.
Subsitutivity | The information about numerical values must be easily understood by users.
Feedback The User Interface must keep users informed of actions or interpretations, changes of state or condition using
clear, concise, and unambiguous language familiar to users.
Interaction | Error Indication | The representation of errors must be clear to users.
Support ... | The user must be able to construct the proper model of the system. The system must display the correct clues
Synthesizability
to construct a proper model.
Responsiveness | The system must respond in an appropriate time.
. Therequired range of tasks must be accomplished at better than some required level of performance by some required
Effectiveness . o . . .
percentage of the specified target range of users within some required proportion of the range of usage environment.
Performance —
- The system should be efficient to use so that once the user has learned the system,
Support Efficiency : T .
a high level of productivity is possible.
Effort The User Interface should be designed to minimize the user’s effort for using the system.
Recoverability | If the user makes a mistake or the application fails, the user must be able to recover the work.
User Flexibility | The User Interface must be flexible so that adapts to various environments and users.
Support User Control | The users must be able to control the system by their own decisions.

Customizability

The user must be able to modify the interface in order to improve efficiency.
The customizing features must be easily accessible.
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Table 5. Usability Checklist - Ul Screens

t ) Evaluation
N Il . .
b | Elenen e v | o
Idle Screen Is the information indicated on idle screen clearly visible?
2nd depth Is the list area distinguished clearly from the title area?
Menu Screen Is the configuration of 2nd depth menu screen simple and clear?
Menu - - P— -
Sereens ListMenu Is the list area distinguished clearly from the title area?
Screen Is the subtitle indicated clearly?
Checkbox & Radio |Is the visual indication about which items can be selected clear?
button Menu Screen | When users select an item or move to other items, is the visual indication clear?
. Is the preview screen understandable?
Preview Screen - :
Is the ease of use increased by the preview screen?
Status — — - ;
Sereens Animation Screen | Is the animation easily recognizable?
. Is the arrangement of items consistent on the multi-setup screen?
Multi-Setup Screen - — - X
Do the selected items distinguish clearly from other items on the multi-setup screen?
When users input phone number, is the numbers indicated on the screen visually clear?
When users input the phone number, is the time from pressing the number key to
displaying the number on the screen appropriate?
Calling Screen | Is the configuration of the calling screen familiar to users?
Is the indication of which functions are executable visually clear?
Does the sending screen clearly indicate that users are making a phone call?
Does the receiving screen clearly indicate that users are receiving a phone call?
Function- Is the search screen simple and clear so that users can search the items easily?
based Search Screen | When the input is wrong, is the information about the error indicated clearly?
Screens Is the response time from input to displaying the result adequate?
MP3/Video Playing | Is the control area of playing screen familiar to users?
Screen When playing the music, can the users easily find functions like stop or search?
Photographing | When taking a picture, is the indication of which functions are selected adequate?
Screen Can the users easily control the functions related to photographing?
- Are the categories which contain multimedia contents appropriate?
Multimedia Contents T -
Management Screen Is t.he numerical indication of current storage level and maximum storage level understood
easily?
Idle Screen Are the indicators on the external screen visually clear?
Message Screen | Is the indication of received the message visually clear?
E)étrzgnnil Alsacri?; /d'\ﬁli mslcnriceiw Is the information of alarm/morning call/schedule recognized clearly?
MP3 Playing Screen :/nVSselr; t[::?ey;ng music, Is there the information about the indicator, current time and
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Table 7. Selected Task Scenario ltems

High level Low level High level Low level
categories categories categories categories
Phqne n_umber Play the MP3 Music.
Phone registration
Book Phone number search Check the recent
and modification Contents picture
. Management | Move the picture to
Message sending other folder.
Message | Message receiving and Delete the picture
reply
Send a multi-mail Register a schedule
B Take a picture and Electronic Chec_k a schedule and
Digital check it Scheduler modify
Camera Take a picture and Register the alarm
send it to a friend. 9
Idle Screen |Set up the idle screen | Contents Download a game
Sound Set up the sound Download | Download a ringtone
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Table 8. Summary of results

. ) Mean of Rating Score(SD)
Type Dimension

Sample A | Sample B | Sample C

Ul Policies** 5.2(0.7) | 5.0(0.4) | 4.4(0.5)

| UI Screens* 5.2(0.5) | 5.1(04) | 4.6(0.4)
oo [l nteractions* 19(06) | 49(06) | 42(05)
Ul Components 5.4(0.7) | 52(0.6) | 4.6(0.6)

Total* 51(06) | 5.1(0.4) | 45(0.4)

Overall reaction*** 49(06) | 4.7(0.3) | 2.7(0.2)

Screen** 49(0.3) | 45(0.2) | 3.00.1)

vty | e | 4909 | 4802 | 340
Learning** 5.1(0.3) | 4.8(0.2) | 3.5(0.3)

System Capabilities** | 5.0(0.4) | 4.7(0.2) | 3.5(0.5)

Total*** 49(0.1) | 47(0.2) | 3.2(0.3)

Note : significant at «=0.05(*), «=0.01(**), @=0.001(***)
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Table 9. Comparison of checklist and usability testing
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found by Checklist

The number of
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found by Checklist
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