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Introduction

I will be evaluating the usability of a Yamaha EZ-30 61-Key Portable Keyboard. I have
owned this device for about two years and have enjoyed using it, but definitely think there
is some room for improvement in regards to adjustments of settings and overall design. In
this report I will evaluate the usability of the EX-30 (Figure 1.1) using techniques learned
throughout the semester.

Figure 1.1: Yamaha EX-30 Digital Musical Keyboard
The user makes music on the keyboard by pressing the keys (Figure 1.2). There are 61
keys on this keyboard covering 5 octaves. These keys are mapped to specific notes and follow
the standard keyboard mapping. Above the keys there are also written notes to remind users
where certain notes (C, D, E, etc.) are located. This model also features lights that act as a
type of feedback to the user. When a key is pressed, the corresponding light above the key
is lit. These lights are also used by the keyboard to help instruct users which keys to press
when using the included Yamaha Education Suite, a piano teaching tool included with the
device.

Figure 1.2: Keys that allow the user to make music
Above the keys is a small screen that features information regarding the various settings
the keyboard has (Figure 1.3). Included on this screen are the ‘Voice’ setting of the keyboard,
the note being played represented in sheet music notation, a toggle for touch sensitivity,
measure counts and many other relevant pieces of information. On each side of the screen
the user can select options such as octave, transpose, tuning, metronome and MIDI settings.
These are accessed using a small button to the side of the screen, along with the number
pad that is also located on the keyboard.
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Figure 1.3: Screen that displays information to user
The number pad is an important part of adjusting the settings and allows users to adjust
many of the settings of the keyboard (Figure 1.4). From song numbers to voice numbers to
metronome settings, the number pad is an important part of the interface. Along with the
number pad are the plus (+) and minus (-) buttons which can be used to increment and
decrement any numerical values displayed on the screen.

Figure 1.4: Number pad that users can adjust settings with
Opposite the number pad is the controls for power, touch sensitivity, master volume, the
Yamaha Education Suite, and Style settings (Figure 1.5). These settings are also displayed
on the screen when selected and allow the user to learn how to use the keyboard, and adjust
major settings like power and volume.
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Figure 1.5: Power button, master volume control and other important features
Located above the screen is a listing of all the songs, voices, and styles available to the
user (Figure 1.6). These lists allow the user to select different musical sounds (from pianos
to accordions to special effects) and also pick pre-programmed songs for the keyboard to
play. This list is rather long, but accurately notifies the user what options are available in
each of the different modes.

Figure 1.6: Lists of all songs, voices, and styles available to the user
Interacting with the keyboard on a basic level is quite easy. The power and master
volume settings are easy to find and the keyboard acts in a manner that the user would
expect. More advanced features of the keyboard can be quite confusing however. The user
may be confused as to which mode they are in, and also may have a hard time discerning
what certain buttons do. On the whole the device functions well, but there is definitely room
for improvement.
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Tasks

In Section 4, I will be conducting a usability experiment where users will have to perform
three tasks. The three tasks that I will be using in my evaluation are changing the volume
of the keyboard, changing the voice of the keyboard from the default to the Church Organ
setting, and making the device play the song Linus and Lucy. These tasks range from
relatively simple to quite complicated.
For each of these tasks, it will be assumed that they keyboard is already on and all
settings are set to their default. This will ensure that all users will have an equal starting
point when attempting to complete the various tasks.

2.1

Change the master volume of the keyboard

To change the master volume of the keyboard the user must simply turn a knob. The
master volume know is located to the left of the screen on the upper part of the keyboard.
This is a relatively easy task and should take the users very little time.

2.2

Change the keyboard voice from the default voice to Church
Organ

The next task of changing the voice of the keyboard will require many more steps. First,
the user must know how to change the voice of the keyboard. By default, the piano is in
voice mode, so the most efficient way to complete this task would be to simply key in 0-2-1,
which is the voice number for church organ. It is unlikely that most users will take this route
though. They will likely press the voice button, then navigate through the voices until they
find the desired one. The instructions printed on the keyboard are there, but they are very
small and I suspect many users will attempt to accomplish the task without them.

2.3

Make the piano play the track Linus and Lucy

The final task of making the keyboard play a song will require three distinct parts. First,
the user must change the keyboard to voice mode, then they must look up which track
number ‘Linus and Lucy’ is, then they must set the number using the number pad. I suspect
many users will be confused by this task as it is not overly obvious that change to song mode
needs to be made. The modes are not very well marked and can definitely cause confusion.
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3
3.1

Usability Assessments
Norman’s 7 Stage Model

In his book The Design of Everyday
Things [1], Don Norman describes a seven
stage model for actions (Figure 3.1). His
model features seven distinct stages that
make up the completion of an action. First,
a user must develop a goal, then they must
think of a plan, following that they must
specify the actions that will make up that
plan, and then perform the set of actions.
Next they wait for the system they are interacting with to respond then they have
to perceive what happened, interpret the
results in the context of the situation, then
compare the actual result with the desired
result. At this point the user can either reFigure 3.1:
peat the cycle or continue on. I will use
The Seven Stages of the Action Cycle
the model to assess the usability of the keyboard.
When using the keyboard, a user must go through several different stages of action. Many
of these align directly with Don Norman’s seven stage model of interaction. By addressing
these different stages, it is possible to critique the usability of the device.
When a user is presented with or develops a new goal, they must first develop a plan
of how they will accomplish their goal. This keyboard makes the different features it has
relatively obvious, so a user is likely to develop a reasonable goal and have an idea of how the
action will be carried out. Due to the large amounts of buttons and text on the keyboard,
the next step of the process may prove to be quite difficult. After planning an action, the
user must specify the action sequence they plan to use to accomplish the task. The different
modes of the keyboard (song, voice, and Yamaha Education Suite) can make things a bit
tougher to plan due to the large amounts of buttons that each mode has, and how they all
share some buttons. After getting an idea of how they plan to execute the action, the user
will perform the action sequence they previously defined. At this point, the user will have
bridged the gulf of execution and will be awaiting a response from the interface.
Responding to the actions of the user is one of the strengths of this keyboard. As a
musical instrument it is based entirely around the idea of responding to user input, so this is
obviously designed to react quickly. When any button is pressed, something either changes
on the screen, or a light above one of the keys light up. Being responsive to user feedback is
a strength of this device, however the clarity of what all this feedback means is sometimes
an issue. Many of the buttons located above the keys of the keyboard are small and use
abbreviations that can be quite confusing to a new user.
When the user starts to bridge the gulf of evaluation the are first tasked with perceiving the changes that have occurred after performing their actions. The keyboard provides
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feedback in different ways, from key lighting to changes on the screen. Also, there is near
the instantaneous feedback of the sounds being produced. After noticing the initial change,
the user will interpret the note in context and compare it to the desired result. When
playing music, the user will often make very quick adjustments based on these steps. In
instances like this the user is performing Norman’s steps very quickly, and many of the steps
may be performed subconsciously. While playing music, the keyboard (along with most
most musical instruments) make it very easy for the user to bridge the gulf of evaluation.
As a musician, it is easy to tell whether the note that was produced was the same as the
one intended. The difficulty in playing music often lies in correctly executing the steps, not
interpreting their results.
To test Norman’s model, consider the tasks from Section 2. For the first assessment
consider 2.1, changing the master volume of the keyboard. This task requires the user to
develop a plan in order to change the volume. First, they must specify what needs to be
done, then they need to perform the actions. It is likely they will scan the keyboard and
see the knob labeled Master Volume and decide to turn that. Once they turn that, they
will likely attempt to play a note to see if a noticeable change in volume has occurred, this
process represents the bridging of the gulf of evaluation. In these steps, the user is iterating
through Norman’s model several times. Once to turn the knob, and once again to play a note
in order to determine if the volume has indeed changed. These actions happen very quickly
and much of the thoughts processed are done so subconsciously, but nonetheless Norman’s
model accurately portrays many of the steps that take place when performing an action.
In order order to assess the task from Section 2.2, changing the voice of the keyboard
from the default to Church Organ, Norman’s model can be used. In this example, the user
must first plan our their actions, which in this case can be somewhat difficult. The keyboard
does not explicitly state all of the organ options, but rather lists a range. The user will
likely look for the exact match first, and eventually realize they must find the correct answer
inside the range instead. In this case, they will plan to start at the first organ setting (which
happens to be 11) and then use trial and error to find the correct organ number (which is
21). In this case, the goal is clear, but the plan is definitely not, and it requires a substantial
amount of smaller actions and evaluations to take place in order to achieve the goal. In the
case of this task, the keyboard is relatively inefficient and could definitely be improved. By
leaving the organ settings ambiguous users must complete Norman’s seven stages multiple
times to complete their goal. However, it does however encourage experimentation as the
user will likely try many of the settings they come across before reaching the one they desire,
possibly finding a sound they like along the way.
The last of three tasks defined in Section 2 is task 2.3, making the keyboard play the
track Linus and Lucy. The goal of this task is well defined, but again developing the plan
for the action may be difficult. Users must first find the list of songs and locate the track
they are looking for (which is represented by the number 003). Once they know this, they
must develop a plan on how to make the keyboard play a song by itself. Once they specify
that they need to be in track mode, they are likely to key in the number. Once this action is
performed however, the words Linus and Lucy appear on the screen, but nothing happens.
This is an error with the gulf of evaluation. The user expects the keyboard to provide some
type of audible feedback, but none is provided. Not until the play button is pressed does the
user hear the song (and not until a one measure lead in, so there is silence for a bit when
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this happens). The delay associated with pressing the play button and they requirement of
pressing it make the gulf of evaluation very difficult to bridge when completing this task.
The user will have a hard time perceiving any change, and consequently will be unable to
interpret and compare what happened. The usability of the keyboard in regards to Norman’s
model is quite poor. The user has a hard time developing a plan on how to achieve their
goal, and an even harder time telling what has happened and what needs to happen in order
for the desire action to take place.
Norman’s seven stage model is a useful way to evaluate the usability of an object and in
this case produces interesting results. When changing the settings, it is somewhat difficult to
decide which buttons to press and often hard to tell what they are doing. Conversely, when
playing music it is hard to press the correct buttons (for novice players), and extremely easy
to tell what the buttons do. As a whole, the keyboard does a fair job at providing feedback
to the user to help them bridge the gulfs of execution and evaluation, but definitely leaves
room for improvement. More clear labelling of buttons, better feedback regarding modes,
and more intuitive design could make the overall usability better.

3.2

Human Abilities, Cognitive Psychology and Social Psychology

In his book Designing with the Mind in Mind : Simple Guide to Understanding UserInterface Design Guidelines [2], Jeff Johnson describes many of the constraints of human
ability and how to design interfaces in order to suit these needs. I will look at the keyboard
through this lens to assess the usability of it, and see what the strengths and weaknesses of
it are from this perspective.
When designing a musical instrument, it is common to recognize the constraints of human
memory. When playing the keyboard it is common to look at sheet music, this is an example
of cognitive offloading, or storing information in an external environment so you do not
have to remember it all yourself. Short term memory in humans is limited and volatile,
so by having all the notes written down and being able to read them, playing complicated
musical pieces becomes much easier. The keyboard features a detachable sheet music holder
(not shown) that allows a user to take advantage of sheet music easily. By doing this the
designers acknowledged the shortcomings of human memory and the advantages of cognitive
offloading.
As with most keyboards, the layout of the keys is in a familiar layout that has been
standardized across most musical keyboards. This standardization allows users to easily
switch from one keyboard or piano to another due to the creation of perceptual patterns by
users. When a user sees the keyboard, they assume the keys are laid out in a certain pattern,
based on past experiences. This makes playing the keyboard very intuitive for experienced
users and allows them to pick it up very quickly. Standardization like this is common
in musical instruments and makes it easy for players to switch between different physical
instruments without learning an entirely new skill set. If every keyboard had different key
mappings, it would be very difficult to switch between two different instruments. This idea
is also employed in computer keyboards. While it is not necessarily the most efficient design,
the QWERTY keyboard has become the de facto standard and users will assume this is the
layout of the keyboard due to the existence of perceptual patterns.
When designing the number pad on the keyboard (Figure 1.4), the designers employed
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the Gestalt principle of proximity. They placed all the buttons equidistant from each other
so that they were logically grouped for the user. These buttons while placed together, are
grouped away from other sets of buttons so that users do not confuse the two. By doing
this, the user can easily tell where the number pad begins and ends, and that it is a separate
part of the keyboards operation, not tied in with another group of buttons.
In listing the tracks, styles, and voices of the keyboard, the designers made sure to
structure the listings (Figure 1.6). This helps to reduce “noise” and make it easier for
the user to parse through the lists. By bolding the numbers and leaving the titles in a
regular typeface, the user can easier discern where the numbers begin and end. This was
a sound design choice and also employs cognitive offloading, a concept I mentioned earlier.
By showing all the information on the device, a user does not need to remember the exact
track listings and can check the list as a reference.
The aforementioned structure of the track listings makes it much easier for the user to
perform the task described in Section 2.3, making the keyboard play the track Linus and
Lucy. When performing this task, the user can scan the listings at the top of the keyboard
and easily see where songs are located and find the number that corresponds to the desired
track. By putting the tracks on the keyboard, the user does not have to rely on short term
memory and can easily find the information they want. Designing the keyboard in this way
makes performing tasks similar to this one easier, and also makes it possible for users to
view all possible song choices without clicking slowly through a list.
Not all choices made in designing the keyboard where sound though. There are several
places that contradict best practice and make it difficult for the user to comprehend what is
happening. An example of this is the use of different modes for selecting voice, style, and
song. They all use the same physical space on the screen, and it is not clearly displayed which
mode is currently active (Figure 1.3). For example, a user could very easily be attempting
to change the song and be changing the voice instead. They will likely become confused
when they buttons they are pressing seem to be doing nothing, this is due to the mode being
unclear. Another poorly designed part of the keyboard is the song and registration memory
section (Figure 1.4). The buttons in these two groups are placed together due to their similar
functions, but a user may easily think they are all within the same group. Also, there is some
ambiguity in song memory section. The first five buttons are mapped to numbers between
one and five, whereas the sixth button represents memory banks six through sixteen. This
breaks the pattern presented in the earlier buttons and acts in a different way than the rest
of the buttons in the group. Ideally each button would map directly to one number to avoid
confusion. A similar design choice was made on the registration memory section, where
the set of four buttons features two unlabeled buttons (located on the end) with numbered
buttons placed in between. Numbering is not usually mixed with regular buttons, and also
the numbers on these buttons are depressed in the button, not painted on the buttons like
on the keypad. This is inconsistent and could be remedied to make the overall design more
consistent.
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3.3
3.3.1

Keystroke Level Model Assessment
Description of Method

As another way to assess the usability of the keyboard, I have chosen to perform a
Keystroke Level Model (KLM) analysis of the keyboard. A KLM is a type of assessment
described in Chapther 11 of Ritter’s Foundations for Designing User-Centered Systems [3]
that takes into account all of the actions that need to be performed in order to complete
a task. It assigns time values to all of these actions and through some simple math can
calculate approximately how long it would take an expert without any errors to complete
a task. This can be used as a baseline to compare experimental results and analyze the
usability of a device. I plan on generating time estimates for my three tasks and comparing
the calculated values to the experimental results I gather. By doing this I hope to find where
users are struggling the most, and which parts of the design can be improved.
For this specific KLM, I will be using many of the values provided by Ritter in the text. I
will however adapt some of them slightly because my users will be interacting with a physical
device, not using a computer and mouse. I believe however that many of the timings will be
similar and the KLM will still provide a useful metric for comparison. Here are the exact
actions and times I will be considering in my KLM.
• Button press (B)
Time: 0.2s
• Pointing (P)
Time: 1.1s
• System Response Time (R)
Time: .05s
• Keystroking (K)
Time: 1.2s
• Mental preparation (M)
Time: 1.35s
Using these times and the aforementioned tasks, I will perform a keystroke level model
analysis of the keyboard. While these tasks where meant for computer keyboards and mice,
many of the same principles will apply to the keyboard. I have taken the maximum value
for all of these from the text under the assumption the users are going to unfamiliar with
the interface and also that it will take them more time to navigate through physical space
when using the device.
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3.3.2

Calculations

For the first task (described in Section 2.1), we will be changing the volume of the
keyboard. This task requires only a select view pieces to complete. First, the user must
mentally prepare for the task, then they must point (or move their hand) to the volume
wheel. After that, they will perform a button press (it is a knob not a button, but similar
times will be assumed). Then there will be a brief time for system response and then the
task will be complete. This task is represented by the following calculation:
M + P + B + R = T ime
1.35s + 1.1s + 0.2s + .05s = 2.7s
For Task 2 (described in Section 2.2), the user must change the keyboard from the default
voice to Church Organ. This is more extensive than the first task and will require a longer
calculation. First, the user must mentally prepare for the task, then move their hand to
the proper buttons, perform 3 keystrokes (the number required is 021 and the keyboard is
by default in voice mode), and wait for the keyboard to respond. I will use keystrokes as
opposed to button presses for the number pad because all the buttons are located very close
nearby This task is represented by the following equation:
M + P + 3K + R = T ime
1.35s + 1.1s + 3(1.2s) + .05s = 6.1s
Finally, for the third task (described in Section 2.2), the user must make the keyboard
play the song Linus and Lucy. For this task, the user must complete several different tasks.
First, they must find which track number corresponds with the desired track. All available
tracks are listed so there should be no ambiguity. Once they find the track number, they
must change the piano into track mode, then key in the numbers for the track (in this case
003). After doing this, they must press the play button to start the track. This task is
represented by the following equation:
M + P + 3K + P + B + R = T ime
1.35s + 1.1s + 3(1.2s) + 1.1s + 0.2s + .05s = 7.4s
3.3.3

Assessment Results

After performing a KLM of this keyboard, I believe the results are relatively accurate,
but do have some concerns. One my major concerns is that users are going to need to spend
much more time than is allotted for mental preparation. Using the keyboard for the selected
tasks requires reading through lists which takes considerable amounts of time. Another
concern I have is that users will not be able to find the easiest way of doing things due to
the ambiguity that the keyboard includes.
Overall, I feel that the KLM will provide relatively accurate results for expert users, and
I am curious to see how compares to the data I collect in the experiment. I suspect that
users times will be significantly longer, but think that some of the easier tasks should yield
relatively similar results.
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4

Usability Lab

4.1

Procedure

To assess the usability of the Yamaha EZ-30 Musical Keyboard, I will be conducting a
usability assessment. In this assessment, five subjects will be asked to complete three tasks. I
will ask for volunteers for this study and take anyone who is willing to participate. This may
not represent the most diverse group in regards to demographics, but as far as familiarity
with musical devices like this keyboard, I believe it will represent an accurate cross section
of the population. The three tasks (defined in Section 2) are as follows:
• Change the master volume of the keyboard (2.1)
• Change the keyboard voice from the default voice to church organ (2.2)
• Make the piano play the track Linus and Lucy (2.3)
All subjects will be presented with the keyboard already turned on and with default
settings. While completing these tasks, I will take record various pieces of data to help
assess the usability of the keyboard. First, I will be collecting the total time taken for
each action. This will help to see how long it takes for users to complete easy, medium, and
advanced tasks. I will also be recording the number of physical interactions with the devices.
This includes knob turns and button presses. This will help to show how efficient users are
at using the system, as well as how the number of button presses correlates with total time.
Finally, I will ask the users to rate the system based on several different criteria. These
criteria will be measured from 1-10 and include level of frustration experienced, intuitiveness
of design, and overall experience (with 1 being worst, and 10 being best).
By collecting the aforementioned data I hope to be able to evaluate the keyboard both
subjectively and objectively. By analyzing user feedback and numerical evidence I hope to
discover some areas in which the design is flawed, so that I can address those issues and
make suggestions on how to fix them.
The following materials will be used to conduct the experiment
• 1 Yamaha EZ-30 Musical Keyboard
• 1 stopwatch
• 1 Results sheet (made in Microsoft Excel)
• 1 pen

4.2

Results

The results of my usability lab summarized in Table 1 and Table 2. The full data sets
can also be seen in the appendices A and B.
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Task
1
2
3

Average Time Average Number of Interactions
4.26s
1.0
45.8s
33.4
53.63s
9.8

Table 1: Averages for all users and tasks from the experiment
Average
Frustration Rating
3.8

Average
Average
Intuitiveness Rating Overall Rating
6.4
6.2

Table 2: Averages of ratings provided by the participants

4.3

Analysis

The results gathered in this experiment can be used to analyze the usability of the
keyboard in many ways. When dealing with novice users, results can vary wildly, but the
averages generally represent a representative cross section of the population. By averaging
the results and I hope to put them in context in regards to my previous usability assessments
and compare the results obtained with what was expected.
First, I will compare the results of the experiment as compared to the predictions of the
Keystroke Level Model. For Task 1 (2.1), the KLM predicted that an expert user would
complete the task in approximately 2.7s. The average obtained in the study was 4.26s. This
result is relatively close and I was not surprised considering the relatively easy nature of the
task. I believe the part that accounted for most of the error was mental preparation. The
closest any of the five subjects got to the predicted value was 2.62s. This result was extremely
close and shows that the best users times are often in line with the KLM, a testament to
the accuracy of the inspection method itself.
Task 2 (2.2) was a stark departure from Task 1 in regards to matching the KLM predictions. The average time for Task 2 was 45.8s, which is wildly different as compared to the
predicted KLM time of 6.1s. This huge difference is due in large part to the ambiguity in the
keyboards labelling of voices. The keyboard simply lists 12-23: Organ, so users have to try
all of the possible combinations until they find the correct voice. This takes lots of time, and
lots more button presses. If the KLM was performed for the tasks they actually performed it
would be much more accurate. Instead, it represents the optimal path to achieving the task
which none of the users reached. This task surprised me the most because all users keyed in
the numbers individually and none of them noticed the + and - buttons that could be used
for incrementing and decrementing numbers. I think this was the most apparently poorly
designed part of the keyboard. The number pad takes lots of time to use, and the shortcuts
they attempted to put into the keyboard were not intuitive to new users.
Task 3 (2.3) was the most varied of all the tasks in regards to results. As far as the
average, it was 53.68s, which was noticeably different than the predicted KLM value of 7.4s.
This huge difference was accounted for mostly in mental preparation. Users spent a very
long time looking at the keyboard trying to find the desired track buried in the long list.
Some users however were much faster and achieved scores much closer to the KLM value.
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The closest was 13.28s which represented a time that was quite close to the KLM value as
compared to the rest. This showed that while the device was not intuitive to all users, some
understood what needed to be done and were able to mentally prepare much faster.
Another piece of data I collected was the ratings of users on different categories. By doing
this I hoped to find if there were any glaring design errors that made them either extremely
frustrated or were very unintuitive. In general the ratings were average with frustration
levels remaining low, intuitiveness slightly above average, and overall rating also slightly
above average. These results were useful in that they let me know the general design was
not a bad one, and that the changes that needed to be made were subtle, not drastic.
I also collected data on the number of actions each user took when they completed a task
(data can be found in appendices A and B). This value did not provide much value, but did
let me know that actions usually took roughly the same of time regardless of the user. Users
that completed tasks faster usually took less steps, but the average time per step was similar
to those who took much more time.
While collecting the data there were definitely some concerns. First, users could look at
the keyboard while I was briefing them and get an idea for the layout which could decrease
their mental preparation time. Also, one of the users is my roommate and has seen me use
the device before so may have had an unfair advantage as to the location of buttons even if
he himself had not used the device before. Overall I think the lab went well and I was able
to use the results to develop some suggestions for redesign, as well as notice the parts of the
design that were intuitive already.
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Suggestions

In performing various forms of usability testing on the keyboard I have come up with
a few suggestions. Most of the suggestions that I propose aim to ease the user experience
and allow users to more easily achieve there goals through reduction of button pressing and
mental preparation time.
The first suggestion I will make is to remove the number pad and replace it with a knob
similar to the one used for volume. Based on my testing and the KLM models, using the
keypad is the leading cause of extra time when completing tasks. Users spent most of their
time on Task 2 typing in numbers to achieve the proper setting. If a knob was implemented,
the users could navigate through things much more quickly at the turn of a wrist, rather
than at the pressing of many buttons. Also, in the usability lab, all users were able to change
the volume in the same amount of actions. This shows that the knob was intuitive to users
of all skill levels and the mechanism is one that is easy to find, understand, and use.
Another suggestion I would make is to display the modes more clearly. When switching
between tasks, users often did not know which mode they were in which led to confusion.
Instead of solid grey buttons for song and voice, I would recommend small LED lights
embedded in the buttons or located nearby to indicate which is currently active. An onscreen
cue may also be helpful to let the user know which mode they are currently using. This would
help reduce slips and errors related to improper use of modes.
A final suggestion I would make is to expand the listing of voices to show all of them,
rather than just the categories they contain. This could easily be achieved by increasing
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the vertical space used for displaying information. There is significant padding around the
Yamaha logo which could be removed in order to make listings longer and therefore remove
ambiguity. One of the major difficulties the users had when completing Task 2 was finding
the listing for the Church Organ due to the fact it was not explicitly listed.
I believe that these minor changes would help to improve the ability of new users to
discern what is happening when they are using the device as well as how to interact with it.
These changes would also not require much new or different hardware and would not likely
affect the production costs of the keyboard greatly.
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Conclusion

I enjoyed performing an in depth usability analysis of this keyboard and found it was a
great way to use all the skills learned throughout the semester. It was definitely interesting to
learn the building blocks of design and see how they are used in everything that we encounter
everyday. This assignment allowed me to shed some light on something I use quite often and
develop a more critical eye for everything else I will encounter and interact with. All in all
it was an appropriate assignment to end the semester with and it really helped reinforce the
concepts that were learned throughout the year.
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Results of Usability Testing
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B

Calculated Results
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