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Introduction 
 
The object I have chosen to study is a portable MP3 player. It is the jWIN brand, and the 

model number is JX-MP64. It has 64MB of storage space, and can be connected to a 

computer via a USB cable for the transfer of MP3 files. The device also includes a voice 

recorder. There is a built-in speaker, but headphones may be attached as well. The playback 

features include play, pause, stop, fast forward, rewind and volume control. The controls 

are all located on the side of the device, with their corresponding labels on the back. The 

pictures below show the front, back and side views of the device. 
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Task Analyses and User  Studies 

Task Overview 

To analyze this device I focused on 4 specific tasks which I felt would occur in common 

usage. The first task was to navigate to a specified point in a song, which involves turning 

the device on as well as browsing, playing and pausing songs. The second task was to play 

a part of a song for other people, which entails using the speakers and adjusting the volume. 

The third task was to find another point in the same song, involving the subtasks of fast-

forwarding and rewinding. The final task was to turn the device off.  

 

User  Descr iption 

I conducted two user studies in which each user performed all of the tasks mentioned 

above. Both users were in their early twenties, one male and the other female. They both 

have good vision and are able to read displays and labels of sizes similar to those on this 
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device. Both users had experience with MP3 players, but neither had used the jWIN JX-

MP64 before. 

 

User  Study Environment 

Both studies were conducted in the same location, which was a relaxed informal setting in a 

living room area. Both studies were conducted at night, with ample artificial lighting. 

 

Tasks Analyses and Results 

Following are detailed task analyses, including user study results for each task. 

 

Task 1: Find the beginning of the chorus of a known song and pause it there 

1) Turn on the MP3 player 

a. Hold down the “play”  wheel until the screen turns on 

2) Play the current song 

a. Press and release the play wheel 

3) Determine if it is the desired song 

a. Look at display 

b. Listen 

c. Fast forward (if desired) 

i. Push and hold the play wheel upwards 

4) Move to the next song (if current song is not the desired song) 

a. Push the play wheel upwards and release 

5) Repeat steps 3 and 4 until the desired song is found 

6) Find the chorus 
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a. Listen 

b. Fast forward (if desired) 

i. Push and hold the play wheel upwards 

7) Pause the song 

a. Press and release the play wheel 

 

Both users searched for a label that read “on”  and found the “on”  next to the Hold bar. 

They both slid the bar in the direction indicated, but this action was for turning the “hold”  

function on (similar to locking keys on a cell phone).  The users also both pressed the 

button next to the “menu” label to try to turn the device on, but this was also incorrect. One 

user proceeded to try the Volume controls, and then randomly pressed all of the buttons on 

the device. When the users finally pressed and held the play wheel, the hold function was 

still on and “hold”  appeared on the screen followed by “Good Bye!” , and then the screen 

went blank. Both users assumed the device was either malfunctioning or low on batteries. 

Although neither user made any errors when completing the rest of this task, they often had 

to flip the device over to read the labels on the back. Both users expressed confusion over 

what some of the labels meant. 

 

Task 2: Play the chorus loud enough for a room of people to hear it 

1) Remove headphones 

2) Unpause the song 

a. Press the play wheel 

3) Turn up the volume 
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a. Press and hold or press repeatedly the top half of the volume control 

 

In one of the user studies there was a considerable time gap between the previous task and 

this one, and the device had turned off because a certain time had passed since it was 

paused and another button was pressed. The user proceeded to look for the “on”  label again 

before remembering that that was not the correct way to turn the device on.  

Both users pressed the stop button when intending to turn the volume up. These buttons are 

on opposite sides of the player, but both users expected them to be on the side with the play 

wheel. 

 

Task 3: Find the time of the first instance of singing in the song 

1) Rewind the song 

a. Push and hold the play wheel downwards 

2) Listen 

3) Repeat 1 and 2 until the time is found 

Or 

1) Go to the start of the song 

a. Push the play wheel downwards and release 

2) Listen 

3) Fast forward (if desired) 

a. Push and hold the play wheel upwards 

4) Repeat 2 and 3 until the time is found 
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One user chose to plug the headphones back in to complete this task, but placed them in the 

wrong hole. The user had to turn the device over to discover this and to find the correct 

hole. 

Both users ran into problems when trying to rewind and fast-forward through a song. They 

found it difficult to judge whether they had pushed the play wheel downwards or upwards 

long enough so that rewinding/fast-forwarding would occur, as opposed to moving to the 

previous/next song, which occurs when the play wheel is pushed down or up briefly and 

then released. 

 

Task 4: Turn the device off 

1) Turn the device off 

a. Press and hold the play wheel until the screen turns off 

 

One user had no problems turning the device off as she remembered how she turned it on. 

The other user could not remember how to turn the device on, despite having turned it on 

twice during the study, and proceeded to try many of the other buttons before remembering 

the correct action. During this process the user pressed the button associated with the “stop”  

label, and inadvertently started recording, as the stop and record functions are handled by 

the same button. 

Throughout the entire study, including this final task, the users still resorted to turning the 

player over to read the labels on the back before they could associate a needed function 

with the relevant button. 
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Issues Identified 

Through personal use of this device I identified several issues which make its use difficult 

for novices and even experienced users. Conducting user studies confirmed these problems 

and made even more issues apparent. The main human factors issues revealed from the user 

studies are related to displays (the appearance of the buttons) and controls (the button 

interaction process). 

 

Display Issues 

During the user studies both users wrongly interpreted the buttons above the play wheel to 

be volume control buttons, due to their previous experiences and implicit expectations. This 

is because the layout of buttons conflicts with their top-down processing tendencies. 

According to the Wickens text (page 187), additional physical evidence must be presented 

to guarantee that the buttons are interpreted correctly. The evidence presented is in the form 

of labels on the back, which are not visible unless the user turns the device over, so this is 

poor evidence. 

Another issue that was made evident through the user studies was that it was hard to 

distinguish the buttons from each other. This violates the discriminability principle, as 

described in the Wickens text on page 188. Because the buttons (except for the play wheel) 

are all slender and silver with small notches in them, they are hard to tell apart at first 

glance and are easily confused with each other. While trying to control the volume in the 

user study, one user indicated that even after she realized what side the volume controls 

were on, she kept having to look at the labels on the back to determine which one was 

volume as they all looked the same to her. 
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A human factors issue which I identified which did not show up in my user studies was 

what I found to be non-intuitive mapping of the fast-forward function to “up”  and the 

rewind function to “down”. This violates the principle of pictorial realism (Wickens, 188). 

Fast-forward and rewind and more closely related to going forward and backwards than up 

and down, and so should match the user’s mental model of this. 

Another issue which I identified through personal use but that was also reiterated during 

user testing was the fact that this design violates the minimizing information access cost 

principle (Wickens, 189). It was apparent that users required a significant amount of time to 

move from looking for the needed label on the back, to looking at the buttons on the side to 

find the corresponding one, to looking at the display on the front for feedback. This stems 

in part from the fact that the labels are not next to their corresponding buttons, but rather in 

another plane, violating the proximity compatibility principle (Wickens, 189).  

Another issue with the labels other than their location was their lack of meaningfulness. 

According to the text, labels may not convey the appropriate meaning to a viewer that the 

designer intended (Wickens, 194). This was evident in the user studies as users incorrectly 

interpreted the “on”  label for the hold function as a label indicating how the device should 

be turned on. In addition, the labels on the play wheel (which actually turned the player on) 

were not indicative of this function. There were also other labels, such as “A <-> B” , which 

users were unable to associate any meaning with at all. 

 

Control Issues 

The main problem with controls observed in the user studies were issues relating to gain 

(Wickens, 238). The fast-forward and “next song”  functions are activated in the same 

manner, as are the rewind and “previous song”  functions. A slight push upwards or 
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downwards easily activates movement between songs (high gain), while movement within 

a song requires a much longer push and hold than a user might expect (low gain). This 

makes it easy to fail at activating the fast-forwarding and rewinding capabilities.  

This problem also contributes to the inadvertent activation problem, where a user initiates a 

function without intending to. In addition to moving between songs, one user also 

unintentionally started recording when he did not intend to. This was because the button in 

question was also associated with two different functions, and it is easy to set one off when 

intending to set off the other. 

 

Redesign 

The main goals of my proposed redesign are to make buttons easier to distinguish (through 

button redesign), make the function of each button clearer (through button and label 

redesign), separate common functions from lesser used ones, and to allow for easier 

operation of controls. 

 

Button Redesign 

These design changes should help with the problem of discriminability and reduce 

information access cost. On the current design, all of the buttons except for the play wheel 

are long, slender and silver. Two widely researched ways of distinguishing elements are by 

shape, and by color. Smith and Thomas found color to be more effective than shape in 

reducing search times for small sets of elements, but if larger numbers of items are needed, 

the use of shapes may yield better results as humans can distinguish far more shapes than 

colors [Smith and Thomas, 1964].  Further research has shown that no more than five or six 
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colors should be used, as the added benefits begin to reverse after that [Nowell, 1997]. This 

led me to choose shape rather than color as a distinguishing feature, as there are many 

buttons on this device. Furthermore, if the buttons were different shapes, they would be 

easier to tell apart not only by sight, but by touch as well. This is useful for an MP3 player 

as it is often operated as a secondary task while a user may not be looking at it and may 

even have it in his/her pocket. The button redesigns are below and are meant to indicate 

their function, providing redundancy gain (the “hold”  control is a slider, not a button). 

 

 
 
 
Layout Redesign 

Firstly, lesser used buttons (such as A<->B) will be moved to menu functions, and more 

used functions will be made into separate buttons (such as record/stop, and 

power/play/rewind/fast-forward). This should help eliminate the top down processing and 

inadvertent activation problems mentioned earlier. Additionally, all labels will be moved to 

be next to their corresponding controls, eliminating proximity compatibility issues. I also 

propose to change the fast-forward and rewind functions to being arranged horizontally 

rather than vertically for better pictorial realism. This will necessitate moving these buttons 

to the front where there is more space for this. While the device may have been designed 
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with aesthetics in mind, it was at the expense of visibility. Changes such as these are 

necessary, as they increase the visibility of available actions and their meanings (Norman, 

page 100). 

 

Label Redesign 

These changes address the lack of meaningfulness problems. All controls will have a label 

associated with them, including a new power button, which has the sole function of turning 

the device on and off. Some of the confusing labels will be removed due to the layout 

redesign described above. 

 

Control Interaction Redesign 

Finally, the gain on the controls should be adjusted so that the gain for fast-forwarding and 

rewinding has a lower gain that closer matches users’  expectations. 

 

Other  Redesign Ideas 

If a button is pressed while the hold is on, a more meaningful message such as “Turn 

HOLD off to continue”  could be shown, reducing confusion about the meaning of “hold” .  

Also, all buttons will be blue, labels will be black, and the rest of the device grey, fitting 

with the original color scheme and ensuring contrast. 

 

Following are diagrams showing the redesigned front and sides of the device (the back will 

be blank). 
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Tradeoffs 

I believe that the biggest tradeoff of my proposed design is that the new device is no longer 

as slim, sleek and aesthetically pleasing as jWIN intended it to be. Putting labels on the side 

forces the device to be a little wider, and increases clutter. Buttons on the front also distract 

from the simple sleek design. Furthermore, an increase in the size of the device is likely to 

increase production costs. Another tradeoff is that the new hold error message is wordier 

and will increase screen clutter. 

 

Conclusion 

The device which I chose to analyze, the jWIN JX-MP64, had many usability problems 

relating to how things were displayed and controlled. I feel that my redesign of the buttons, 

layouts, labels and control interactions, based on user studies, the research of others and 

personal experience, adequately resolves many of these issues. While I realize that there are 

some tradeoffs, I feel that overall, my design efforts would pay off if implemented.
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