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Usability is not a black art



Usability is quantifiable and 
measurable



Usability is an optimization 
problem



Usability is all about the data

Shocking. I know.



What is usability?

ÅUsability is measured by the total time 
required to get the final result at the desired 
level of quality.



What is usability?

ÅUsability is measured by the total time 
required to get the final result at the desired 
level of quality.

The most significant measureable 
component of quality is the number of 
iterations completed.

(Not accounting for user skill or direction.)



What is usability?

ÅUsability is measured by the total time 
required to get the final result at the desired 
level of quality.

i.e. All things being equal, if two people with 
equal skill are given the same direction and 
time limit, the one that can iterate more will 
create a higher quality result.



What is usability?

ÅUsability is measured by the total time 
required to get the final result at the desired 
level of quality.

Increasing usability allows for the trade-off:

Quality  Given the same time, can achieve higher quality.
Cost     Given less time, can achieve current quality.



Background
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Message
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High-level terms.

Just to help clarify the rest of 
the presentation a bit.
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Task

The overall goal the user is trying 
to accomplish.
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Problem Solution
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Message
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MessageMessage

Problem

The user as a client of the tool, 
presents a problem for the tool 

to solve.



Terms

Task

Problem Solution

Message

Message

Message Message

MessageMessage

Solution

The tool returns a solution to the 
user. 

E.g. Receipt of action, answer to 
query, etc.
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Task

Problem Solution

Message

Message

Message Message

MessageMessage

Message (from user)

All actions from the user are 
messages (packets of data) 
which are sent to the tool.



Terms

Task

Problem Solution

Message

Message

Message Message

MessageMessage

Message (from tool)

Responses from tool are sent to 
the user in terms of messages 

which the user interprets.

e.g. Drawing a text response in 
ǘƘŜ ¦L ƛǎ ŀ άƳŜǎǎŀƎŜέ ǘƘŀǘ ǘƘŜ 

user needs to read and interpret.



Terms

Task

Problem Solution

Message

Message

Message Message

MessageMessage

Sub-messages

Larger messages (which 
accomplish larger tasks)  are 

themselves made up of 
messages.

i.e. Hierarchical set of two-way 
communication.



Terms

Task

Problem Solution

Message

Message

Message Message

MessageMessage

Context

Context is known 
information  about the 

specific task. 

The problem, solution and 
messages are all context-

specific.
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Message Iteration

Usability is grounded in Information Theory.

Start here:

Semiotics and language theory.

Economic theory

Other useful related fields:



Message Iteration

Usability is grounded in Information Theory.

Start here:

Semiotics and language theory.

Economic theory

Statistical and principal component 
analysis

Other useful related fields:



Message Iteration



Message Iteration

User Source Message



Message Iteration

User Source Message

e.g. Mouse click on link



Message Iteration

Application Received Message



Message Iteration

Application Received Message

e.g. Load page command



User Source Message Application Received Message

Message Iteration



User Source Message Application Received Message

Application Response MessageUser Received Message

Message Iteration



User Source Message Application Received Message

Application Response MessageUser Received Message

e.g. Send linked page

Message Iteration



User Source Message Application Received Message

Application Response MessageUser Received Message

e.g. View linked page

Message Iteration



User Source Message Application Received Message

Application Response MessageUser Received Message

Communication loop

Message Iteration



User Source Message Application Received Message

Application Response MessageUser Received Message

Communication loop

Continues until highest-level message (i.e. goal 
or task) is accomplished.

Message Iteration



User Source Message Application Received Message

Application Response MessageUser Received Message

aŜǎǎŀƎŜǎ ŀǊŜ ƳŀŘŜ ǳǇ ƻŦ  ŀƴ άŀƭǇƘŀōŜǘέ ǿƘƛŎƘ ŀǊŜ ǳǎŜŘ ǘƻ 
describe the highest-level message (Task)

Message Iteration



User Source Message Application Received Message

Application Response MessageUser Received Message
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Usability is largely concerned with creating more 
practicallyefficient alphabets.
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User Source Message Application Received Message

Application Response MessageUser Received Message

aŜǎǎŀƎŜǎ ŀǊŜ ƳŀŘŜ ǳǇ ƻŦ  ŀƴ άŀƭǇƘŀōŜǘέ ǿƘƛŎƘ ŀǊŜ ǳǎŜŘ ǘƻ 
describe the highest-level message (Task)

Usability is largely concerned with creating more 
practicallyefficient alphabets.

Alphabets for user source and application response messages are very different.
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User Source Message Application Received Message

Application Response MessageUser Received Message

aŜǎǎŀƎŜǎ ŀǊŜ ƳŀŘŜ ǳǇ ƻŦ  ŀƴ άŀƭǇƘŀōŜǘέ ǿƘƛŎƘ ŀǊŜ ǳǎŜŘ ǘƻ 
describe the highest-level message (Task)

Usability is largely concerned with creating more 
practicallyefficient alphabets.

Alphabets for user source and application response messages are very different.

Alphabets are also task (context) specific.

Message Iteration



User Source Message Application Received Message

Application Response MessageUser Received Message

Effectively, usability is about designing a set of practically 
efficient, context-specific languages.

Message Iteration



User Source Message Application Received Message

Application Response MessageUser Received Message

Effectively, usability is about designing a set of practically 
efficient, context-specific languages.

In practice, usability is about analyzing the communication 
loop as a whole to increase alphabet efficiency, in order to 

reduce iteration time.

Message Iteration
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Translation Time

Transform Time
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Context

Information 
Density Iteration time is primarily a function 

of these components.

[ŜǘΩǎ ƘŀǾŜ ŀ ƭƻƻƪ ŀǘ ŜŀŎƘ ƻƴŜΦΦΦ
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Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

e.g. The problem trying to 
be solved here is: 
άŜŘƛǘ ǎƻƳŜ ǘŜȄǘέ 
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Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

e.g. Problem here is:
άǘŜȄǘ-ōŀǎŜŘ ǿŜō ǎŜŀǊŎƘέ



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

e.g. Problem here is:
άǘŜȄǘ-ōŀǎŜŘ ƳƻŘŜƭ ǎŜŀǊŎƘέ
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Context is all agreed upon information.

i.e. Specific information about the problem.

When the context is too 
general, the solution will 
necessarily over-solve the 
problem. 
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that are irrelevant to a file 
search.



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

When the context is too 
general, the solution will 
necessarily over-solve the 
problem. 

e.g. Generic edit box would 
haveto support a lot of cases 
that are irrelevant to a file 
search.

Needs to accept special 
characters that maybe 
ŎŀƴΩǘ ŜȄƛǎǘ ƛƴ ŦƛƭŜ ƴŀƳŜǎΦ



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

When the context is too 
general, the solution will 
necessarily over-solve the 
problem. 

e.g. Generic edit box would 
haveto support a lot of cases 
that are irrelevant to a file 
search.

Needs to support huge 
amount of text much larger 

than file name.
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Context is all agreed upon information.

i.e. Specific information about the problem.

How well the problem is defined sets the upper 
limit for usability. 
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How well the problem is defined sets the upper 
limit for usability. 

The more information you have about the 
problem, the better you can solve it.



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

How well the problem is defined sets the upper 
limit for usability. 

The more information you have about the 
problem, the better you can solve it.

Upper limit of all optimization problems. 
Including performance.
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i.e. Specific information about the problem.

Context is about knowable limits (constraints).
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Context is all agreed upon information.

i.e. Specific information about the problem.

Context is about knowable limits (constraints).
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Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

Context is about knowable limits (constraints).

! ƳƻǊŜ ǳǎŀōƭŜ ǎƻƭǳǘƛƻƴ Ŏŀƴ ōŜ ŎǊŜŀǘŜŘ ŦƻǊ ǘƘƛǎΧ

¢Ƙŀƴ ǘƘƛǎΧ

Because more information is known about the problem.
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Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

ŜΦƎΦ .ǊƻŀŘ ŎƻƴǘŜȄǘ όά¢ƘŜ ǿŜōέύ
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Context is all agreed upon information.

i.e. Specific information about the problem.

User must scan all 
these results



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

User must guess at 
possible answer 
and click on the 

link.
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Creation Time

Translation Time

Transform Time
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Context is all agreed upon information.

i.e. Specific information about the problem.

User must guess at 
possible answer 
and click on the 

link.



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

Then visually scan 
through pages of 

information.



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

To finally find the 
result.



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

Until the answer is found, all messages are 
just sub-messages for the one desired 

search.



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

IƻǿŜǾŜǊΣ ƛŦ ǘƘŜ ŎƻƴǘŜȄǘ ƛǎ ōŜǘǘŜǊ ŘŜŦƛƴŜŘΧ



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

ŜΦƎΦ ά{ŜŀǊŎƘ /ƻƳǇǳǘŀǘƛƻƴŀƭ YƴƻǿƭŜŘƎŜέ



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

User finds result immediately.
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Context is all agreed upon information.

i.e. Specific information about the problem.

These options also help define context.



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

In other words, the more you try to solve all 
problems (or the more problems you try to solve), 

the less able you will be to solve any specific
problem.



Context

E.g. 3D manipulators have very little context. 
όάaƻǾŜκǊƻǘŀǘŜκǎŎŀƭŜ ǎƻƳŜ ƻōƧŜŎǘέύ



Context

But if you can re-define the context and agree 
ǘƘŀǘ ŀ ǘŀǎƪ ƛǎ άōǳƛƭŘƛƴƎ ǘƘƛƴƎǎ ƳŀŘŜ ǳǇ ƻŦ 

ŎƻƴƴŜŎǘŜŘΣ ƳƻŘǳƭŀǊ ǇŀǊǘǎέ ǘƘŜƴ ƛǘŜǊŀǘƛƻƴ ǘƛƳŜ 
can be improved significantly.



Iƛǘ ƘƻǘƪŜȅ ǘƻ άƳƻŘǳƭŀǊ ǎǘŀƳǇ 
ƳƻŘŜέ

Initially see one set of connections 
this floor piece was setup with. 

(floor -> wall)

Context



Hit key to tab to the second set of 
connections the floor piece was 

setup with 
(floor -> floor)

Context



/ƭƛŎƪ ƻƴ ƎƘƻǎǘŜŘ ǇƛŜŎŜ ǘƻ άǎǘŀƳǇέ 
i.e. make that instance. 

See the ghosted snaps of this new 
piece in addition to the original.

Context



Context



Context



Hit key to tab back to the first set 
of connections the floor piece was 

setup with 
(floor -> wall)

See all the walls for all the 
currently selected pieces (i.e. all 
the new ones we just created.)

Context



Same process: 
/ƭƛŎƪ ƻƴ ƎƘƻǎǘŜŘ ǇƛŜŎŜ ǘƻ άǎǘŀƳǇέ 

i.e. make that instance. 

Context



Context



Context



Context



Context



Context



Context



Context



Context
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Translation Time

Transform Time

Response Time

Context

Information 
Density

Context is all agreed upon information.

i.e. Specific information about the problem.

In other words, the more you try to solve all 
problems (or the more problems you try to solve), 

the less able you will be to solve any specific
problem.

Context answers the question:
ά²Ƙŀǘ ŀǊŜ ȅƻǳ reallyǘǊȅƛƴƎ ǘƻ ŀŎŎƻƳǇƭƛǎƘΚέ
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can be solved with any particular message. 
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Translation Time
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Information 
Density

Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

e.g. In the context of a generic textbox:
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Information 
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Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

e.g. In the context of a generic textbox:

¢Ƙƛǎ ƳŜǎǎŀƎŜ ƛǎ ƳŀŘŜ ǳǇ ƻŦ ǎƳŀƭƭŜǊ ƳŜǎǎŀƎŜǎΧ

a b r a c a d a b r a



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b r a c a d a b r a

How much information do each one of these 
messages contain?



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b r a c a d a b r a

In the case of a generic textbox, this individual 
message contains almost no useful information 
about the final message.
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Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b r a c a d a b r a

.ŜŎŀǳǎŜ ƻŦ ǘƘŜ ƭƛƳƛǘŜŘ ŎƻƴǘŜȄǘ όάǎƻƳŜ ǘŜȄǘέύΣ
ΨŀΩ ŎƻǳƭŘ Ƨǳǎǘ ŀǎ Ŝŀǎƛƭȅ ǘǳǊƴ ƛƴǘƻ ǘƘƛǎΧ



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b r a c a d a b r a

But if we have more context information,
ŜΦƎΦ ά! ŎƻƳƳƻƴ 9ƴƎƭƛǎƘ ǿƻǊŘέ
ΧǘƘŜƴ ΨŀΩ ƎƛǾŜǎ ǳǎ ŀ lot of useful information. 
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Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b r a c a d a b r a

e.g. In an example dictionary of ~110,000 English 
words,there are only ~6,500 words that begin with 
ΨŀΩΦ
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Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b r a c a d a b r a

e.g. In an example dictionary of ~110,000 English 
words,there are only ~6,500 words that begin with 
ΨŀΩΦ

Just knowing more context reduced the problem 
space from near-infinite to about ~6,500 possible 
options.
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Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b r a c a d a b r a

ΧŀƴŘ ǘƻƎŜǘƘŜǊ ΨŀΩ Ҍ ΨōΩ ǊŜŘǳŎŜǎ ƻǳǊ ǎŜŀǊŎƘ ǎǇŀŎŜ ǘƻ 
~420 words in the same dictionary.



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time
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Information 
Density

Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b r a c a d a b r a

ΧŀƴŘ ǘƻƎŜǘƘŜǊ ΨŀΩ Ҍ ΨōΩ ǊŜŘǳŎŜǎ ƻǳǊ ǎŜŀǊŎƘ ǎǇŀŎŜ ǘƻ 
~420 words in the same dictionary.

In two messages, the problem space is down to 
about ~420 options. We can start to make 
reasonable guesses.
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Translation Time

Transform Time
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Context

Information 
Density

Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b r a c a d a b r a

A lot Almost none

In a context well-defined for iteration, the amount of 
information contained in each message about the final 
message would scale like this. 
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Message 
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Transform Time
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Context

Information 
Density

Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b r a c a d a b r a

A lot Almost none

In other words, define the problem in such a way that 
the data (messages) coming from the user are naturally 
sorted from most useful to least.
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Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b r a c a d a b r a

A lot Almost none

To increase information density, remove as many of the 
least useful messages as possible.
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Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b

A lot Almost none

To increase information density, remove as many of the 
least useful messages as possible.



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b

A lot Almost none

ΧŀƴŘ ǊŜǇƭŀŎŜ ǿƛǘƘ ƳŜǎǎŀƎŜǎ ǿƘƛŎƘ Ŏƻƴǘŀƛƴ ƳƻǊŜ 
information.
ŜΦƎΦ άнмсth word in the list of words that start with abΧέ

216



Iteration Function

Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b

A lot Almost none

How to do that is a second-order usability problem.
²ƘƛŎƘ Ŏŀƴ ōŜ ǘƘƻǳƎƘǘ ƻŦ ŀǎ άǘƘŜ ƭŜŀǊƴƛƴƎ ŎǳǊǾŜΦέ

(More later.)
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that can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

a b 216

Example of the allowing 
the user to submit an 
alternate, more 
information-dense 
message.
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Information 
Density

Information density is amount of the problem that 
can be solved with any particular message. 

How much useful (actionable) information is 
contained within each message.

In other words, how much each individual 
message reduces the search space for the 

solution.
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How much can be done in any given period of time?

e.g. A 300bps modem can transmit 
maximum of 300 bits each second.
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Each of these times are actually two separate 
ǉǳŀƴǘƛǘƛŜǎΧ

Throughput Latency

How much can be done in any given period of time?

e.g. A 300bps modem can transmit 
maximum of 300 bits each second.

You can type much faster than this.
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Each of these times are actually two separate 
ǉǳŀƴǘƛǘƛŜǎΧ

Throughput Latency

How long does it take to complete the operation?

e.g. Google Wave can have upwards of 
рллƳǎ άƭŀƎέ ōŜǘǿŜŜƴ ǿƘŜƴ L Ƙƛǘ ŀ ƪŜȅ 
and see the text in the edit window.
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Each of these times are actually two separate 
ǉǳŀƴǘƛǘƛŜǎΧ

Throughput Latency

How long does it take to complete the operation?

e.g. Google Wave can have upwards of 
рллƳǎ άƭŀƎέ ōŜǘǿŜŜƴ ǿƘŜƴ L Ƙƛǘ ŀ ƪŜȅ 
and see the text in the edit window.

²ƘƛŎƘ ƛǎ ƻƴŜ ǊŜŀǎƻƴ ƛǘΩǎ ǎƻ ǳƴǳǎŀōƭŜΦ
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these times need to be defined as part of the context.
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Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Each of these times are actually two separate 
ǉǳŀƴǘƛǘƛŜǎΧ

Throughput Latency

The minimum requirements for both quantities of all 
these times need to be defined as part of the context.

All eight quantities can be measured in usability and 
performance tests.
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user to submit a message.
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Message creation time is how long it takes the 
user to submit a message.

! ŦǳƴŎǘƛƻƴ ƻŦ ǘǿƻ ǇǊƛƳŀǊȅ ŎƻƳǇƻƴŜƴǘǎΧ
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Message creation time is how long it takes the 
user to submit a message.

Message length Difficulty
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Message creation time is how long it takes the 
user to submit a message.

Message length Difficulty

Number of sub-messages
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Message creation time is how long it takes the 
user to submit a message.

Message length Difficulty

Number of sub-messages

ŜΦƎΦ !ǎǎǳƳƛƴƎ Ŏƻƴǎǘŀƴǘ ǘȅǇƛƴƎ ǎǇŜŜŘΧ

¢Ƙƛǎ ƳŜǎǎŀƎŜ ǿƻǳƭŘ ǘŀƪŜ ƭƻƴƎŜǊ ǘƻ ŎǊŜŀǘŜΧ
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Message creation time is how long it takes the 
user to submit a message.

Message length Difficulty

Number of sub-messages

ŜΦƎΦ !ǎǎǳƳƛƴƎ Ŏƻƴǎǘŀƴǘ ǘȅǇƛƴƎ ǎǇŜŜŘΧ

¢Ƙƛǎ ƳŜǎǎŀƎŜ ǿƻǳƭŘ ǘŀƪŜ ƭƻƴƎŜǊ ǘƻ ŎǊŜŀǘŜΧ
Than this one:

t h e
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Message creation time is how long it takes the 
user to submit a message.

Message length Difficulty

Time for the user to act correctlyis a measure of difficulty.

Thinking time

Parsing time

Error rate

Read through options unrelated to task

Wrong problem



e.g. Lighting

Parsing time



e.g. Lighting

Visually parse data not 
relevant to the current task.
(The over-all user message)

Parsing time



e.g. Lighting

Visually parse data not 
relevant to the current task.
(The over-all user message)

The more iteration-time 
needed on any particulartask, 

the more specific the 
presentation needs to be.

Parsing time



e.g. Lighting

Parsing time

Mixing unrelated data to user 
contexts.



e.g. Lighting

Parsing time

Mixing unrelated data to user 
contexts.

ŜΦƎΦ CǊƻƳ ǳǎŜǊΩǎ th±Σ ŀŘƧǳǎǘƛƴƎ 
colors is a separate and 

unrelated task (message) to 
optimizing image formats.



e.g. Lighting

Parsing time

Mixing unrelated data to user 
contexts.

ŜΦƎΦ CǊƻƳ ǳǎŜǊΩǎ th±Σ ŀŘƧǳǎǘƛƴƎ 
colors is a separate and 

unrelated task (message) to 
optimizing image formats.

Things iterated on separately 
should not be combined 

visually.
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Message 
Creation Time

Translation Time

Transform Time

Response Time

Context

Information 
Density

Message creation time is how long it takes the 
user to submit a message.

Message length Difficulty

Time for the user to act correctlyis a measure of difficulty.

Thinking time

Parsing time

Time spent trying to work out meaning.

Error rate

Wrong problem



Thinking time

²ƘŀǘΩǎ ǿǊƻƴƎ ǿƛǘƘ ǘƘƛǎΚ



Thinking time

e.g. Forcing the user to do calculations in their head.



Thinking time

The frame count is the number of frames captured to make the final 
movie. There is no reasonable, intuitive method for a smart user to 
determine the desired frame count independent of the frame rate. The 
user is ultimately making a movie and a more typical and intuitive 
control would be the final length in seconds of the movie, leaving the 
frame count to be calculated based on that. 

e.g. Forcing the user to do calculations in their head.



Thinking time

e.g. Forcing the user to choose between a lot of unknown options.



Thinking time

The JPG quality setting is too granular. And there is no method for a 
smart user to make the right choice. A better option would be to have 
the simpler options of low, medium and high (without the numeric 
value, since that holds no meaning to the user). An ever better option
would be to have a small preview window where each quality setting is 
applied to a sample frame as the slider is moved so that a smart user 
can make the right choice given good information.Either way the 
numeric value holds no meaning to the user.

e.g. Forcing the user to choose between a lot of unknown options.



Thinking time

e.g. Forcing the user to hunt through a lot of unused/unusable options.



Thinking time

All the frame ratesavailable in this slider are not equally likely. This 
control should be changed to reflect the most likely scenarios. 60 fps, 
ол ŦǇǎΣ нп ŦǇǎΦ ¢ƘŜƴ ŀƴ άƻǘƘŜǊέ ƻǇǘƛƻƴ ŦƻǊ ǘƘƻǎŜ ǾŜǊȅ ǊŀǊŜ ƛƴǎǘŀƴŎŜǎ 
where another frame rate is desired. The slider as a control is not 
meaningful here.The user is not incrementally increasing or decreasing 
the fps.

e.g. Forcing the user to hunt through a lot of unused/unusable options.



Thinking time

e.g. Forcing the user to hunt through a lot of unused/unusable options.



Thinking time

[ƛƪŜ ŦǊŀƳŜ ǊŀǘŜΣ ƛǘΩǎ ƴƻǘ ƳŜŀƴƛƴƎŦǳƭ ǘƻ ƛƴŎǊŜƳŜƴǘŀƭƭȅ ƛƴŎǊŜŀǎŜ ƻǊ 
decrease width and height, so sliders have no value here. There are also 
common output sizes (1080p,720p,NTSC) that should be made 
available firstΣ ŀƴŘ ƛŦ ŀ ƳƻǊŜ ǳƴŎƻƳƳƻƴ ǎƛȊŜ ƛǎ ŘŜǎƛǊŜŘΣ ŀƴ άƻǘƘŜǊέ 
option which allows the user to specify.

e.g. Forcing the user to hunt through a lot of unused/unusable options.



Thinking time

e.g. Forcing the user to make the 
same decision many times 

(remember previous decisions)



Thinking time

e.g. Forcing the user to make the 
same decision many times 

(remember previous decisions)

There are a finite number of useful or likely combinations to the above settings.  Only 
those things likely to change per iteration should be presented. The user should be 
able to retrieve the remaining choices (made previously) through some mechanism 
(e.g. pre-sets)
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Density

Message creation time is how long it takes the 
user to submit a message.

Message length Difficulty

Time for the user to act correctlyis a measure of difficulty.

Thinking time

Parsing time

Error rate

Wrong problem Effort solving wrong problem or wrong data.



e.g. Lighting

Wrong problem
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Creation Time
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Message creation time is how long it takes the 
user to submit a message.

Message length Difficulty

Time for the user to act correctlyis a measure of difficulty.

Thinking time

Parsing time

Error rate

Wrong problem

Time correcting mistakes.



Error Rate

Fighting muscle memory.

Inconsistent type info 
e.g. rotation, color, meters vs. 

άǳƴƛǘǎέ
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Message creation time is how long it takes the 
user to submit a message.

Message length Difficulty

Time for the user to act correctlyis a measure of difficulty.

Thinking time

Parsing time

Error rate

Wrong problem

Identify in usability tests.

Why is it difficult?

Observe

Ask
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Message creation time is how long it takes the 
user to submit a message.

Message length Difficulty

Time for the user to act correctlyis a measure of difficulty.

Thinking time

Parsing time

Error rate

Wrong problem

Lƴƛǘƛŀƭ ŘƛŦŦƛŎǳƭǘȅ ƛǎƴΩǘ ŀƭǿŀȅǎ ōŀŘΦ



Lƴƛǘƛŀƭ ŘƛŦŦƛŎǳƭǘȅ ƛǎƴΩǘ ŀƭǿŀȅǎ ōŀŘΦ

E.g. Driving



Lƴƛǘƛŀƭ ŘƛŦŦƛŎǳƭǘȅ ƛǎƴΩǘ ŀƭǿŀȅǎ ōŀŘΦ

E.g. Learning your favorite text 
editor.



Lƴƛǘƛŀƭ ŘƛŦŦƛŎǳƭǘȅ ƛǎƴΩǘ ŀƭǿŀȅǎ ōŀŘΦ

E.g. Making video games.
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Message creation time is how long it takes the 
user to submit a message.

Message length Difficulty

Time for the user to act correctlyis a measure of difficulty.

Thinking time

Parsing time

Error rate

Wrong problem

Lƴƛǘƛŀƭ ŘƛŦŦƛŎǳƭǘȅ ƛǎƴΩǘ ŀƭǿŀȅǎ ōŀŘΦ

5ŜŎƛŘŜ ǾŀƭǳŜ ƻŦ άƭŜŀǊƴƛƴƎ ŎǳǊǾŜέ


