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Cf¥b] Caveat

EEEEEEEEEEEEEEEEE

The title of this tutorial iIs accurate...

...as long as we replace the terms
‘usability” and “testing”




Background



A& Origin of the Species

e “Usability testing” is the common name for multiple
forms both user and non-user based system
evaluation focused on specific aspects of a
product design — the user experience

 Done for many, many years prior, but popularized
in the media by Jakob Neilson in the 1990's



Cfeb What does “usability” mean?
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¢ |SO 9241

- "Extent to which a product can be used by
specitied users to achieve specified goals with
effectiveness, efficiency and satisfaction in a
specified context of use.”

¢ |SO 9126

- “A set of attributes that bear on the effort needed
for use, and on the individual assessment of such
use, by a stated or implied set of users.”



CEm Simplifieo
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e Usability is the ability of a specific group of people
to perform specific tasks in a specitic environment.

* Usability testing would, theretore, be festing the
ability of a specific group of people to perform
specific tasks in a specific environment.

e But the ability for users to perform tasks alone is
not all we care about.



] Elements of the User Experience

USER-CENTERED DESIGN

Accessibility
- A precursor to usability: if users cannot gain access to the product, all other
elements of the experience are moot points

Functional Suitability
- Does the product contain the functionality required by the user? This is the
product's utility, but related to usability in terms of desirability to try to use it.

Functional Discoverability
- Can the user “discover” the functions of a product?

Ease-of-learning
- Can the user figure out how to exercise the functionality provided once it
has been discovered?

Ease-of-use
- Can the user exercise the functionality accurately and efficiently once its
learned?

Ease-of-recall
- Can the knowledge of operation be easily maintained over time?

Safety
- Can the user operate the system in relative safety, and recover from errors?

Subjective Preference
- Do user’s like using it?



3] Conclusion
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* We are not just interested in “usabillity”, we are
iInterested in several, interrelated aspects of a
oroduct, including multiple types of use related
elements (ease of learning, ease of use, and
possibly ease of recall), depending on the product.




[8] What does it mean to “test” something?
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e Definition
noun: test; plural noun: tests

1. a procedure intended to establish the quality,
oerformance, or reliability of something, especially
pefore it Is taken into widespread use.

2. the means by which the presence, quality, or
genuineness of anything is determined

3. an act of using something to find out whether it is
working correctly or how effective it is

e [0 conduct a true test, the test itself has to be valid
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@M Validity
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e “Validity is the degree to which the results of a research study provide
trustworthy information about the truth or falsity of the hypothesis.”™

« Construct validity is the degree to which a test measures what it purports to
measure

» e.g., s someone's opinion about a product’s ease of use usability an accurate
measurement of a product actual ease of use”?

« Content validity is the extent to which a measure represents all facets of a
construct

» e.g., Istime on task a complete measure efficiency?

o Criterion validity is the extent to which a measure is consistent at with other
measures taken (concurrent validity) or it measured in the future (predictive
validity)

» e.g., Are observed or measured levels of difficulty consistent with reported levels of
difficulty (concurrent validity)?

» e.g., Would you perform a task with errors today, but perform differently on the same
task if attempted later?

*Cherulnik, P.D. 2001. Methods for Behavioral Research: A Systematic Approach
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Cfep Validity (continued)
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* Internal validity refers to the situation where the
‘experimental treatments make a difference in this
specific experimental instance.” ™ In other words, how
you set up and run a study determines it you have
internal validity.

* [hreat to internal validity include
» Recruitment/selection bias

» Any interference with the participants, including the mere
poresence of a moderator and/or observer

» Differences in how task are administered

» Lack of objective measures

“*Cambell, D.T. & Stanley, J.C. (1963) Experimental and Quasi-experimental Designs for Research
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A& Validity (concluded)
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» External validity asks the question of “generalizability”
— can the result from the experiment correctly predict
the behavior of the larger audience they represent.

e Threats to external validity include
» Small sample size
» Lack of a representative sample

» Differences in environment (lab versus real lite)

13



b “Test” Types
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* Within the user-centered design process, two types of “tests” are
described

» Formative

» Summative

* “Formative” usability tests are intended to be diagnostic. The UPA
says this type of testing is used to “form” the design. Formative
testing iIs recommended throughout the design process. By
nature, they will be qualitative in nature.

* “Summative” usability tests are intended to “establish a baseline”
or to "compare the product against usability requirements.”
Summative testing is intended to be done on a completed design.
They can be quantitative in nature, but this is not common.
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A8l The Law of Large Numbers
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* The law of large numbers states that very large

sample will be representative of the population from
which it is drawn.

* |t works because differences in population
members cancel each other.



A8 Example: A Cancer Study
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* A study of the incidence of kidney cancer in the
3,141 counties of the United States reveals the
following fact:

* [he counties in which the incidence of kidney
cancer Is highest are mostly rural, sparsely
populated, and located in traditionally Republican
states in the Midwest, the South, and the West.
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D] Example: A Cancer Study (concluded)
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* [he study also revealed the tollowing fact:

17

he counties in which the incidence of kidney
cancer is lowest tend to be mostly rural, sparsely
populated, and located in traditionally Republican
states in the Midwest, the South, and the West.



Cf8d) The Law of Small Numbers
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Imagine a large urn filled with marbles. Half the marbles are red,
half are white. The experimental procedures is to draw marbles,
record the colors, throw the balls back into the urn, and then do it
all again and repeat.

Person one draws balls seven marbles at a time. They will find that
the outcome "two red, two white" occurs 6 times as often as the
extreme outcome or "four red" or "four white.”

Person two draws balls marbles four at a time. They will find that
the outcome extreme outcome "four red" or "four white” occurs 8
times more often than the person who drew marbles 7 at a time

The actual probabilities of the extreme values in these experiments
are 1.56% for marbles drawn 7 at a time and 12.5% percent for
marbles drawn 4 at a time.



CA8B] The Law of Small Numbers (concluded)
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e SUPPOSE you have run an experiment on 20
subjects, and have obtained a statistically
significant result which confirms your theory (p < .
05, two-tailed).

* You now have a chance to run an additional group
of 10 subjects.

* [he probability that the second group will show
statistically significant results is about 50/50.

19



¢/CID
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Typical Participant Sizes

* The behavioral research rule of thumb when working
with human subjects is that you need a minimum of
25-30 people betore you'll see data begin to regress
to the mean assuming a medium eftect size

* You could do statistical analysis on the results of any
usability testing, but this analysis is valid only if your
test Is known to be both valid and reliable

* You can generalize to the larger population only if

yOLU

yOLU

had a representative sample in the study, but
r confidence interval is critical to include



D] Typical Participant Sizes (concluded)
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e Usability is typically done with very few people per
round

» Neilson says you only need 5 people (but not for the right
reason)

»  Krug says you only need 2 or 3 people (also not for the right
reason)

» The IUSR and the related |ISO standard says 3 per user
group, profile, or persona but other Federal documents
(e.g., EHR Testing Guidelines) suggest 10-15 participants

* A single day of testing can test with, at most, 8-9
people

21



8p) Use of Confidence Intervals
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* \When working with samples, a confidence interval
provide a way to represent the uncertainty in test
results. And there is always a level of uncertainty.

* Since each sample and each test is different, the
confidence level tells the reader the likelihood that
another sample will provide the same results. (In other
words, if you ran the test again, what value are you
ikely to get the next time?)

e Jypical confidence intervals in research include the
90% or 95% contidence interval, though behavioral
research often uses a 80% confidence interval.



D] Use of Confidence Intervals (concluded)
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e Confidence intervals when testing with, say, 8 people
range from 37% (0 out of 8 or 8 out of 8) to between

50%-70% (all other values)

» For example, if 6 out of 8 people successfully completed a task
In your test, you can only predict that somewhere between 20%
and 97% of all people would complete the task (assuming all
conditions for validity and reliability have been met)

» Alternately, if you want to confidently state, based on your
testing, that 90% of all users will be able to successfully
complete a task, you need to test 430 people and 400 of them
have to successfully complete the task

 None of this even matters it all conditions of validity have
not been met

23



A Valid Summative
(Quantitative) Research
Example




CAeb) Example 1
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You own a company that sells product on the web. You have always required
people to register to purchase from the site. It has been suggested that sales
would increase if you allowed people to purchase as a “guest.” (Your
hypothesis.)

You operationalize your dependent variable as an objective measure with good
contract validity (sales or number of abandoned shopping carts)

You create a new design for your site that allows people to purchase without
registering. You make NO OTHER CHANGES.

You set up two servers — one hosts the current design and one hosts the new
design (Your independent variables.)

For a one month (or more) period, you run both servers. Every other person
who comes to the site is routed to the other server. If you have large tratftic, you
will have near equivalent groups in both populations. (Your sample population.)

If there is a difference in sales in favor of the new site design, you can
conclude that adding the ability to check out as a guest is the likely cause of
higher sales. Knowing the value of N (your population sizes), statistics can
provide a confidence interval for this finding.



A&l \Why this works
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Large samples of populations are possible, making
t likely to generate representative samples

Ordered assignment of participants to each server
works due to the random nature of each visitor.

To population performing tasks at the same time
avoid confounding variables

The participants are unaware of their participation
SO observer effects, projected responding, etc. are
avoided



A8 Limitations
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You can never prove a hypothesis. You can only see if you

this case is likely to be very

Some participant may have
the other participant group.
the data.

You have to be willing to ex
you are wrong in your hypof

nave sufficient data to reject the alternative to your
nypothesis (the antithesis or a null hypothesis). You still
nave a level of uncertainly, though the probability of this in

low.

returned and become part of
so there is likely some noise in

periment on your users (what if
hesis and sales went down?)

You have to have a completed design to use or a fully

operational simulation.



28

¢.CID
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Other Applications

You could compared a design system to

be
CO

nchmarks (e.g., 90% people should be able to
mplete the purchase process within 4 minutes),

but you need question the validity of the
requirement.

't would be possible, but more ditficult, to try to
measure subjective aspects of the user experience
(e.qg., satisfaction, efficiency, functional suitability,
functional discoverability), and e careful how you
collect this data (internal validity).Subjective data
IS Inherently unstable.



CAeb) Example 2
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You have 3 potential designs for break lights - standard

(your control), redundant, and redundant centered
(CHMSL)

You operationalize your dependent variables as an
objective measure with good construct validity (reduction
INn rear end collisions, reduction in costs of repeat for rear
end collisions)

You obtain 3 sets of equivalent drivers operating in a real
world environment (e.g., cab drivers in NYC)

After the end of the experiment trail, you measure
differences in the number and cost of rear end collisions

Statistical evaluations will tell you if there is a statistical
significant differences in your dependent variables



A8 Limitations
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* You can never prove a hypothesis. You can only see if you have

sufficient data to reject the alternative to your hypothesis (the
antithesis or a null hypothesis). You still have a level of
uncertainly, though the probability of this in this case is likely to
be very low.

This has good internal validity but poor external validity
(generalizability) since you don’t know how other drivers in other
environment will compare. (Results from the original study was
an approx. 50% reduction. Results for the general public the
first year of incorporation was 8.5%, Cl 6.1-10.9.)

You have to be willing to experiment on your users (what if you
are wrong in your hypothesis and accidents went up?)

You have to have a completed design to use or a fully
operational simulation.



USER-CENTERED DESIGN

31

You have a

Cfeb] Example 3

design and ask 9 people to evaluate it

in a lab (a typical scenario)

Performanc

e Is not on an interval scale and you

have no comparison to make

You have it
presence a

le or no internal validity — your
one as well as the altered environment

INntroduces

ots of confounding valuables.

You have no external validity — your audience is too

small to be

representative

Count anything you want, you get no useful

guantitative

data from this type of an evaluation



Psychology Primer
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3] Consciousness
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* “Your consciousness Is like a tiny stowaway on a
transatlantic steamship taking credit for the journey
without taking into account the massive
engineering underfoot.” - David Eagelman,
Incognito: The Secret Lives of the Brain



A8l 2 System Theory
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e [he car versus elephant analogy. - Daniel
Gilbert, Stumbling on Happiness

e Kannaman and laversky

e System 1: Automated and Unconscious
Processes

e System 2: Conscious Processes

35



D System 1: Unconscious/Automated Processes
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e Fast processing of information
* Multi threaded processing

e Used to construct our understanding (perception)
of the world

 >00% (perhaps >99%) of our daily functioning is
precessed at the system 1 level

30



CID System 2: Conscious Awareness (Attention;
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» Slow processing of information
* Highly limited in processing capacity and focus

* (GGenerally just monitors system 1 (though we
assume its doing more).

* Able to influence system 1 processing, but not “in
control”

 Nearly always unaware of the effects of system 1
processing on decision making.



A8p) How fast is fast?
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 Nolan Ryan's fast ball was clocked at 101 mph. At
that speed, the ball will cross the 60" 6" distance to

ho
to
sSe

me plate in 0.04 seconds. That means, in order
nit a fast ball, the signal must reach the eye, be

nsed by the occipital node of the brain, be

processed, a signal sent to the motor cortex,
sighals sent to the arms and legs, and the body
move In that much time.

* But conscious processing of input data does not
even begin for .05 seconds after input is received.



3] Attentional Blindness
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hitps://www.youtube.com/watch?v=Ahgbgcgoay4
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CA8B) Change Blindness
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 Example 1

e Example 2

40


http://www.youtube.com/watch?v=FWSxSQsspiQ&list=PLC0A3CAC7B3A0E288
http://www.youtube.com/watch?v=38XO7ac9eSs

181 Limits of Attentional Focus
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How many legs does this elephant have?

41



[ Limits of Attentional Focus (concluded)
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8B Developing Expertise
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* We (usually) need conscious awareness to learn an
activity, but as we become proficient, even expert, the
thinking and decision making moves from level 2
(conscious) to level 1 (unconscious)

« Consider driving a car. When you first leaned to drive a

car, it required all of your attention. You could not (should
not) listen to the radio, engage in a conversation, etc. But
as you became more skilled, you moved the activity from
conscious (level 2) thinking and decision making to non
conscious (level 1) thinking and decision making

 However, as a result, you are also no longer conscious of

what you're doing while driving



A8 Goal of Interaction Design
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* The goal of interaction design is to allow product
interaction (how we do what we are doing) to occur
(ideally) as all non conscious (level 1) thinking, thus
allowing our limited, single threaded conscious attention
to focus on the goal (what we are doing). Ideally, this
would be to the point we don't even notice the device
we used to get the job done.

* The less often we have to redirect our attention from our
task to attend to how we accomplish the task, the more
transparent the product design, the easier it is to use,
the less errors we make, the faster we work, the happier
we are.



Example
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Loudoun County Public Schools - Payment Portal
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AQS AB Calculus - AP w/ Statistics (Academy of Sclence Students Only) Advanced Placement Course $83.41
AQS BC Calculus - AP wiStatstics (Academy of Science Students Only) Acvanced Placement Course $83.41
AQS Buology - AP (Academy of Sclence Students Only) Advanced Placement Course $&34
AQS Chemistry - AP (Academy of Science Students Only) Advanced Placement Course $&3.41
AQS Environmental Science - AP (Academy of Science Students Only) Advanced Placement Course $a3.a
AQS Physics - AP (Academy of Sclence Students Only) Advanced Placement Course $&3.41
Biology - AP Acvanced Placement Course $83.41
Caloulus AB - AP Advanced Placement Course $83.41
Calculus B8C - AP Acvanced Placement Course $83.41
Chemistry - AP Agvanced Placement Course $83.41
Comparatve US Govemment - AP Acvanced Placement Course $83.41
Computer Scence A - AP Agvanced Piacament Course $83.41
Economics - Macro - AP Advanced Placement Course $83.41
Economics - Micro - AP Agvanced Placement Course $83.41
Environmental Science - AP Advanced Placement Course $83.41
European History - AP Agdvanced Placament Course $83.41
French - AP Agvancad Placament Course $83.41
German - AP Advanced Placament Course $83.41
Human Geography - AP Advancad Placament Course $83.41
Language & Compasition - AP Advancad Placament Course $83.41
Latin - AP Advancad Placament Course $83.41
Lierature & Composition - AP Advancad Placament Course $83.41
Music Theory - AP Advanced Placament Course $83.41
Physics C - AP Advancad Placament Course $83.41
Psychology - AP Advanced Placament Course $83.41
Spanish - AP Advanced Placament Course $83.41
Statistcs - AP Advancad Placament Course $83.41
Studio An - AP Advanced Placement Course $83.41
U.S. Government & Politics - AP Advanced Placement Course $83.41
U.S. History - AP Advanced Placement Course $83.41
World Hstory - AP Advanced Plascement Course $83.41

A $81.00 Advance Placomont Test foe (AP) wil Bo administerod for each AP et the student chooses 10 k. Fees 820 1 bo paid in advancs before 1he tost is
taken. Payment of the foe does not guarantoe a testing siot as all requiroments must be met and applications accopied by your school in advance. In addition,
Wd“mﬁobmmmomm Paymeont of tho AP feo will be requiced for all AP tosss taken. he Loudoun County
School Board srongly beleves students beneft from the Advance Placement program, this program is voluntary. On e payment of the AP lesting foes is
$E3.41 por tost. Parents and students who wish 10 roceive 8 dscourt of $2. 41 may oloct 1o pay 8t the schodl site with cash, check, or money ordec. ANl refunds
will be issued ater he student Slils cut a refund request form and has it approved by the high schools disector of guidance. Refunds will be submized via check.

PAYMENT
PORTAL
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taken. Payment of the foe does not guarantoe a testing siot as all requirements must be met and applicasons accepted by your school In advance. In addition,
mdmmbmwmomm Paymeont of tho AP feo will be requiced for all AP toss Sakon. Azhough the Loudoun County
School Board srongly beleves students beneft from the Advance Placement program, this program is voluntary. On line payment of the AP jesting foes is
$E3.41 por tost. Parents and students who wish 10 roceive 8 decourt of $2.41 may oloct 10 pay 8t the school sito with cash, check, or money order. Al refunds
will be issued afer he student Sl cut a refund request form and has it approved by the high schools divector of guidance. Refunds will be submized via check.

Al -l Lok bl 3 —
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@00 LCPS - Payment Portal .

e webinter.icps.org/ paymentportal / public /HandlePaymentWizard aspx?ci= 1&programName=ap_fees

ACS AB Calculus - AP w/ Statistics (Academy of Science Students Only) Acvanced Piacement Course $583.41
AQS BC Calculus - AP wiStatistics (Academy of Science Students Only) Advanced Placement Course $83.41
AQS Biclogy - AP (Academy of Science Students Only) Advanced Placement Course $83.41
AOS Chemistry - AP (Academy of Science Students Only) Advanced Placement Course $&3.4
AQS Environmental Scence - AP (Academy of Science Students Only) Advanced Placement Course $&3.4
AQS Physics - AP (Academy of Science Students Only) Acvanced Placement Course $83.41
Biclogy - AP Advanced Placement Course $83.41
Calculus A8 - AP Acvanced Placement Course $&3.4
Calculus 8C - AP Agvanced Piacement Course $83.41
Chemistry - AP Advanced Placement Course $&a34
Comparatve US Govemnment - AP Agvanced Placement Course $83.41
Computer Science A - AP Agvanced Placement Course $83.41
Economics - Macro - AP Agvanced Placement Course $83.41
Economics - Micro - AP Agvanced Placement Course $83.41
Environmental Scence - AP Agvanced Piacement Course $83.41
Eurcpean History - AP Agvanced Placement Course $83.41
French - AP Agvanced Placement Course $83.41
German - AP Agvanced Placement Course $83.41
Human Geography - AP Agvanced Placement Course $83.41
Language & Compasition - AP Agvanced Placament Course $83.41
Latin - AP Advancad Placament Course $83.41
Lierature & Composition - AP Advancad Placament Course $83.41
Music Theory - AP Agvancad Placament Course $83.41
Physics C - AP Advancad Placament Course $83.41
Psychology - AP Acvancad Placament Coursa $83.41
Spanish - AP Advancad Placament Course $83.41
Statisucs - AP Advancad Placament Coursa $83.41
Stwdio An - AP Advanced Placament Course $83.41
U.S. Government & Poliics - AP Advancad Placament Coursa $83.41
U.S. History - AP Advanced Placament Course $83.41
World History - AP Advarced Piacament Course $83.41

Ammmmwuwyuumuu»uummuuMu»umhmmuuu
Payment of the foe does not umﬁ--mmuummwwmwhmuhm

m‘“""'m&.ﬂmmmmm“;_
| Add selected item(s) 1o shopping can |

mm To remove an item from the shopping cant: ciick on !he Rem then click on the
‘Romove solecied Bem' bution or drag the tom out of e shopping cart.

e  Descripton
The shopping cart is empty

Copyright © 2009-2013 Loudoun County Public Schools Befund/Return Policy | Priviscy Polcy | Feadback




Evaluation Goals




CfeB System 2 Testing

USER-CENTERED DESIGN

* Functional discoverability

 Ease of Learning (Intuitiveness)
— Obvious visual affordances
— Conforming ot industry standards and best
poractices or a clear and useful violation
— Consistency of percepts

 Minimal cognitive demand
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8B System 1 Testing

USER-CENTERED DESIGN

 Ease of use
— (Good conceptual model
— (Good use of visual design principles
— (Good positional feedback

e Ease of recall (hard to test)
o Safety

54



A8l Testing Applications

USER-CENTERED DESIGN

55

It the task is to perform a specific function (buy a
product, get direction, etc.), then operating the
system and pertorming the task are highly integrated

Tasks and sub-tasks are easy to define (locate a
specific product, add items to a shopping cart,
update a shopping cart, locate contact info, find
directions between 2 specitic locations, etc.)

Task and subtask success Is easily measured
(success or failure)

This is the simplest type of product to test.



¢,CID Testing: Information Systems

USER-CENTERED DESIGN

56

e |f the task is information-based, it has one of
several purposes

» Gain knowledge
» Be persuaded
» Assist In decision making

» (Get trained Part of the task is simple (locate the
information)

e But true success (the effect of the info on the user)
IS not easy to measure



Testing Methods



Non-User Based lesting
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] Compliance Testing

USER-CENTERED DESIGN

* The Spelling and Grammar checker of usability
testing

* Possible (within limits) to be performed by anyone

 Can remove the low level usability issues that often
mask more significant usability issues



¢.CID Compliance Testing (concluded)

USER-CENTERED DESIGN

e Style Guide-based Testing
» Checklists
» Interpretation Issues
» Scope Limitations
* Available Standards
» Commercial GUI & Web Standards and Style Guides
» Domain Specific GUI & Web Standards and Style Guides

» Internal Standards and Style Guides

» [nterface Specification Testing*

*Special Case of QC Testing that assumes a usable design to start with
60



ExXpert Reviews




62

] Heuristic Evaluation Guidelines

USER-CENTERED DESIGN

* One or more usability experts review a product,
application, etc.

* Subjective but based on sound usability and
design principles

 Highly dependent on the qualifications of the
reviewer(s)



CA¥b) Ex

USER-CENTERED DESIGN

63

pert Reviews

Some people see a monster. We
see improper metering, poor lens
selection, and a total lack of
composition.

Nikon Ad - circa 1990



b Heuristic Evaluation Guidelines

USER-CENTERED DESIGN

* Hix and Harrison Design Guidelines (27)

* Bruce Tognazzini’'s First Principles of Interaction
Design (15)

e Nielson’s Heuristics (10)
 Ben Shneiderman’s 8 Golden Rules
 Don Norman’s 6 Principles of Usability

e Bill Killam’s 4 Main Heuristics

64



CAeb] 1d Heuristic

EEEEEEEEEEEEEEEEE

Design for the intended users (not yourself).
Use their language. Use concepts they
understand. Design for their capabillities and
imitations.

65
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USER-CENTERED DESIGN
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b The Game of 15s

USER-CENTERED DESIGN

e |et's play the game of “15.” The pieces of the
game are the numbers 1, 2, 3,4, 5,6, 7, 8, and 9.
Each player takes a dlglt n turn. Once a digit is
taken, the other player cannot use it. The first
player to get three digits that sum to 15 wins.

 Here's a sample game: Player A takes 8. Player B
takes 2. Then A takes 4, and B takes 3. A takes 5.

What digit should B take”
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438
95 1
2170
450
852
492
357
816

* Player A takes 8. Player B takes 2. Then A takes 4, and B
takes 3. A takes 5. What digit should B take?
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[#I[3) Framing Problem to Match our Abilities

USER-CENTERED DESIGN

 The rule to test: If a card has an even number on its
face, its has a primary color on its opposite face.

e How many cards in the next slide do you need to
look at to confirm this rule is being followed?

/2



[®] Framing Problem to Match our Abilities

USER-CENTERED DESIGN

I'
1 2 3 4

/3



[#[3)] Framing Problem to Match our Abilities

USER-CENTERED DESIGN

* The rule to test: You cannot drink alcohol if you are
under 18.

e How many cards in the next slide do you need to
look at to confirm this rule is being followed?

74



[®] Framing Problem to Match our Abilities

USER-CENTERED DESIGN

Tequila

75



@E[ﬂ The Results from Research

USER-CENTERED DESIGN

/6

 The correct answer Is that you need only check 2
cards - the second and thirds cards in both
oroblems (8 and purple or Tequila and 16).

e | essthen 1/4 of people solve this problem when
framed in colors and numbers, but virtually
everyone gets the problem correct when framed as
ages and drinks.
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¢/ CID

USER-CENTERED DESIGN

AA 2734 Gatwick
——————
Gatwick
BA 284 B e
TWA 702 — Heathrow

Local 6:00 AM  Noon  6:00 PM Midnight 6:00 AM  Noon  6:00 PM Midnight
(London) (1:00 PM) (7:00 PM) (1:00 AM)(7:00 AM)

/8



Cfep] 2nd Heuristic

EEEEEEEEEEEEEEEEE

Make It clear where and how to interact.
Functional “visibility” occurs when there are
obvious places to and procedures for
interaction. Learning comes from adequate
feedback.
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- Era,

J K (Joanne Kathleen)
Rowling was born in July
1965 at Yate General
Hospital in England and
grew up in Chepstow,
Gwent where she went to
Wyedean Comprehensive.

Launch of The Tales of Beedle
i the Bard'

:
o -
.

Jo left Chepstow for Exeter
University, where she...

tbook will now be available to everyone, with the net
P proceeds of sales going to the Children's High Level

——7A
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¢.CID

USER-CENTERED DESIGN

aWelcome to the Virtual Office of the Surgeon General - Microsoft Internet Explorer MEIES
| Fle Edt View Favortes Tools Help ’-
.2 .0 B A Q9 @ @ B S B R ®
Back Forward Stop  Refresh Home Search Favortes  History Mail Print Edit Discuss Translate
| Agdress |g http: //vww. surgeongeneral gov/sgoffice htm L‘ o Go

El
Search | Special Topics |Anthrax/Bioterrorism  »| Go

Some parts of the page are
“below the fold.” The page
should be reformatted to fit on

an 800x600 display.
"*““H“ ’K 9

V@

'v

MY TEA / pu—
- /
-
%3 . ~ )
. ;!3 A o Do | ’ "
- - - . - : n ,'C TO
' FaAhat Ma l NA21T\WWhRAat T an VA MaAa2 1TAM: Taam 1T EAr A 1T N 1 | i 1 Ll
@) http:/ /v surgeongeneral gov/lbrary/default htm | ]‘ Intemet
aSlaﬂI J @ dg éb :A ‘Iéﬁ_']Welcome to the Virtu. .. 0 ’{'BGE\,\‘ Oy (\m 1222AM
M\ O\



@EI}] 3rd Heuristic

EEEEEEEEEEEEEEEEE

Support the user's development of a
good, complete, and unambiguous
cognitive model of the product.

32
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USER-CENTERED DESIGN
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Recvyehr B kor
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USER-CENTERED DESIGN

FREE 2-Day |

)

hipping, No Minimum Purchase
Gift Cards () Your Axcount | Help

L

fGO":IJ‘ Y Cart | Your Lists '

Daily B==< rosts—thr Bill
L
\rrlved New iIPod shuffles Announced
- - The new iPod shuffles, available
onger battery ‘ in black or silver, store up to
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il Ty 1 =V W e § Wrial § Vripr Liiho

! V74 'l |Search Web |v || SignIn |~ Mail ~ Games ~ WP Yahoo! ~ 57" Personals ~ o My Yahoo! $b LAUNCH ~

Item Number
PEREE m . =

B B B =2 g p - Advanced Search

Search for goods David Burt / dgbust
Criteria Value
Search: |ltem Description | Like  |cement (Go! ]
Select Goods
Search Results
001336 PW-45 HEATER REPLACEMENT WICK
Retail:§ 10.79

Specification: PW-45 HEATER REPLACEMENT WICK
PW-45 HEATER REPLACEMENT WICK
substitute Items  Related Items

015935 P'W-12 HEATER REPLACEMENT WICK C"%

Retail:§ 2.19

Specification: PW-12 HEATER REPLACEMENT WICK
PW-12 HEATER REPLACEMENT WICK

substitute Items  Related Items

015852 PW-68 HEATER REPLACEMENT WICK —

Retail:§ 13.59

Specification: PW-68 HEATER REPLACEMENT WICK
PW-68 HEATER REPLACEMENT WICK

substitute Items  Related Items

Change Password

o [ B s S i [NV it || i " Hoe et izt I — 1=l — e Rt ] N7 wra AR Rl [ [ e e R R e o N T G



CA8p) 4th Heuristic

USER-CENTERED DESIGN

Expect, eliminate, |

imit the Impact

of, or compensate

38

‘Or errors
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USER-CENTERED DESIGN

CA&b) Error Type 1: Slips

Slips are common users issues

Hand/eye coordination or basic control of
our psychomotor systems

Exacerbated by distraction, speed,
attention overload

Unavoidable by design but need to be
anticipated and addressed by the
designer

“To err is human. To forgive: Design”

o e

~ F10

, .
‘)) F12 |}
’ ; ‘
| -—— mo B
\
{




CAeb] Error Type 2: Lapse

USER-CENTERED DESIGN

 |Lapses are induced by inconsistencies or lack of
good ease of recall

« Example: NIST's need to “chop™ a form

90



A8 Error Type 3: Mistake

USER-CENTERED DESIGN

91

Mistakes are generated by a lack of understanding or a
lack of sufficient or correct information

Lack of sufficient or correct information is the
responsibility of the designer in the presentation layer of
an interface

Vernally show us as errors of omission, commission,
systematic errors.

Lack of understanding is the responsibility of the
designer in interaction and in conceptual model of an
interface

Mistake are often undetectable by the end user



[»]

USER-CENTERED DESIGN
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bkillam@user-centereddesign.com's Shopping Bag. (If you are not bkillam@user-centereddesign.com,

click here.)

Unisex Hooded Work Jacket
- Color: True Navy

REGULAR # 458834CT3

Size: L

Logo 1: View Logo

# 0289831

Location: Chest Right Side

Unisex Hooded Work Jacket
. Color: Black

REGULAR # 458834CT3

Size: L

Logo 1: View Logo

# 0289831

Location: Chest Right Side

QTY

QTY

$90.00

$8.50

$90.00

$5.95

EDIT

Item Total
$98.50

REMOVE

REMOVE

EDIT

Item Total
$95.95

REMOVE

REMOVE
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USER-CENTERED DESIGN

Manage a Bank Account

Back to Make a Payment

Note: Select the agreement check box to confirm
that you are the owner of the account entered

*required field

Account Type*: Checking @ Savings
Bank Account Name:

Routing #*:

Account #*:

Confirm Account #*:

Name as it Appears on Check": (25 alphabet characters)

YOUR NAME
YOUR ADDRES S AR

PAY TO THE
ORDER OF

BANK NAME
BANK ADDRESS

I 123456789 11 12345678910 .1:

|Routing #| |Account #|

| | acknowledge | am an owner of the account referenced above and | am authorized to make payments from that account.

To edit or delete a payment account, click on the Account Name (ONLY One account can be added)

93
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USER-CENTERED DESIGN
No SIM = 3:09 PM % 58% W »
a&q;gﬂe Search Amazon ) Hello, Bill Menu -\.2!
ORDER PLACED SHIP TO . .
Feb 5, 2016 Bill Killam Micw Qrecrbetaiis s
Delivered Friday R
Your package was delivered. [SCCRat
ATHENTIC Authentic Mexican: Regional Cooking from the Heart of Mexico
Bayless, Rick Contact seller >
Sold by: betterworldbooks_
$0.01
Buy it Again ‘
ORDER PLACED SHIP TO VienlorderDetailst >
-
Feb 5, 2016 Bill Killam lewraer betdl
Delivered Feb 13, 2016 Track pack
Your package was delivered. CCpacac
Aot The Essential Cuisines of Mexico: Revised and updated throughout, with more than 30 new
Cuisines .
[
B Q 05 cl Al 5 X
Home Search Deals Recommended Your Lists Your Account
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8B Known and well documented biases

USER-CENTERED DESIGN

* The availability biases  The Confirmation Bias
* Ease of Recall e (Qutcome Bias
* Retrievability e Hindsight Bias
* Presumed Associations e Correlation equal

® Representative Biases Causation Bias

* Insensitivity to Base Rates e Anchor & Adjustment Bias
* Insensitivity to Sample Size e The Heuristic Effect

* Misconceptions of Chance e Attribute Substitution

* Regression to the Mean e Reality First

* The Conjunction Fallacy/
Plausibility Bias

97



A8 Anchoring Effect

USER-CENTERED DESIGN

e The effect of anchoring, known is the anchoring index, is approximately 50%.
In other words, the anchoring effect accounts for 50% of the error between the
point that would be selected it no anchoring had been provided and the point
that is provided with the anchor. This is independent of domain knowledge,
which makes it all the more insidious.

e \When real estate agents were tested and asked to determine the actual
selling price of the home after being told the asking price, but provided
with both a low and high anchor point, the effect of anchoring was
measured at 41%. These professionals claimed that they were not effected
by the asking price. When the same study was conducted with college
students with no background in home sales, the effect was measured to be
48%. However, this group were aware they were eftects.

e People who are instructed to shake their head when they hear an anchor
point tend to move farther away from the anchor point in negotiations then
when people are asked to nod there head when they hear the same anchor

point.
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CA®D] Other Unconscious Influence Examples

USER-CENTERED DESIGN

e 2013 Harvard study showed that people were more
assertive after using a larger device (an iPad) then
after using a smaller device (an iPhone).

e J.Lo. and JZ's relationship was thought more likely
to end when people were sitting on a wobbly chair

* People holding cold drinks rate people as more
aloof, but people are seen as more friendly when
holding a warm drink

99



FINISHED FILES ARE THE RE-
SULT OF YEARS OF SCIENTIF-
IC STUDY COMBINED WITH THE
EXPERIENCE OF MANY YEARS
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CAeb) The Reality First Bias

When asked questions, we integrate our current state into

our answers, even if |

'S unrelated.

It you ask a person w

no just worked out on a treadmill if

they would be more hungry or more thirsty when lost in the
woods, they are more likely to report thirsty (91%) versus
people who did not just work out on a treadmill (60%).

It asked about our lives when it's raining, people report
lives that are worse then when the weather Is nice.

It the last event was positive, people tend to rate the overall
experience as positive. If the last event was negative,

people tend to rate th

e overall experience as negative.



CHem Affect Heuristic

USER-CENTERED DESIGN

102

* Researchers had participants enter into a room for a study. In some cases,

Monopoly money was present in the room or a money related screensaver
was on the computer monitor. At some point during the presumed task, the
researcher knocked over a jar of pencils. All participants assisted in picking
up the pencils; however, those participants that “saw”™ money in the room
picked up, on average, half as many pencils.

In a study, participants were asked to create 4 word sentences from 5 word
sets. For some of the participants, foreword sets included words related to
aging (bald, Florida, wrinkled, etc.). After the 1% task, participants were
asked to walk down the hall to a 2" room. Participants who had seen the
age-related words in the 1% task walked more slowly the 2" room.

In a study, half of the participants experienced a flyover simulation of a city
as though from an helicopter. Halt of the participants experienced a tlyover
simulation of the city as though they were flying like Superman. At some
point during the presumed task, the researcher knocked over a jar of
pencils. The “Superman group” picked up more pencils and started
helping sooner than the group that flew over in a helicopter.



18p) Answer Substitution

USER-CENTERED DESIGN
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* “You are shown a picture of a person running for office
and asked if you think they will win. There are tar to
many variables for you to make a good prediction, so
the task is too hard for system 2 to work out.

o System 1 substitutes the hard question for an easier
one — does the person look like a person who will win®

e System 1 provides an answer to that new question,
but System 2 reports it as the answer to the first
guestion without realizing the substitution.



b Confabulation

USER-CENTERED DESIGN

104

e |f System 2 does not have access to the information of system 1, it

will use logic to answer the question even if its incorrect.

In a split brain study, people were shown a picture of a chicken’s
leg and a picture of a car covered in snow and then asked to point
to a related picture in a set. People pointed to either a picture of a
chicken or a picture of a snow shovel. It the image was shown to
the left hemisphere, they could describe the reason why they
pointed to this picture. If the picture was shown to the right
hemisphere, they pointed to the picture but could not explain why.

* When participants were shown the picture of a chicken’s leg to the

left hemisphere and a picture of the car in snow to the right
hemisphere at the same time, they would point to the same 2
pictures. When asked why they pointed to the picture of the
shovel, participants reported that chickens produce a lot of
chicken poop, so you need a shovel to clean it up.



¥l Projected Responding
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Respondents believe they understand the goal of
the project and attempt to provide the information
they think is being asked for. Can be induced by the
experimenter (the experimenter expectancy effect).

Almost unavoidable.

Encouraged by subtle differences in responses
(correctly or incorrectly) perceived. Why its
extremely hard to test your own designs. And why
you NEVER take notes in the participants’s
presence.



D] Observer Effect/Social Facilitation

USER-CENTERED DESIGN

 Any of a general class of changes to a user’s behavior as the
results of being observed (or thinking they are being observed)

* The effect of observers is powerful and unconscious. And they
don't even need to be real observers. In research on stealing and
lying, children are less likely to cheat and lie there is a mirror in the
room. Melissa Bateson ran a field experiment with her own
(psychology) department. Coffee was paid for on a faith basis. She
alternated images above the donation box - even weeks had a
poster with flowers on it, odd weeks had a poster with eyes on it.
On odd weeks, contributions were 3x what was received on even
weeks.

* The Heisenberg Principle of usabillity testing.
* Most well know is the Hawthorne Effect.

e This effect causes a divergence in performance - the good do
better, the poor do worse.
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ClEbd] Anxiety
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GavemanGircus.com

A Peanut

The Moon —r A Kettle




3] Confirmation Bias

USER-CENTERED DESIGN

* [he tendency for the observer to see information
that fits their expectation, whether conscious or
UNCONSCIOUS.

* Almost unavoidable, but certainly unavoidable it
you are responsible for the design.
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Think Aloud Testing




A18p) Think Aloud Protocol

USER-CENTERED DESIGN

e Participants are asked to verbalize their thought
process and expectations while working on a
product

* Training Is required
 Prompting Is required to maintain the process

 Most widely used (which is not a good thing)
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CI®b Think Aloud Protocol (concluded)

USER-CENTERED DESIGN

111

Disruptive to performance

Issues of the ability for users to be introspective

Issues of distraction (split attention)

ssues of verbal overshadowing

ssues of Increased anxiety

—ocuses the participant on the very aspects of the
design we don’'t want them to be consciously aware of

Suitable for concept presentation and cognitive
walkthroughs on non-operational products (e.g., story
boards, static screen flows, Wizard of Oz walkthroughs)



Interrupted lask-based lesting




¢.CID Interrupted Task-Based lesting

USER-CENTERED DESIGN

113

An approach that allows for exploration of issues without
being overly disruptive when issues are not present

Can be used for exploratory testing on an existing
design

Can be used for exploring possible design alternatives

Should (must) follow the ethical guidelines for the

treatment of human subjects (including informed consent),
confidentiality

Should not be hampered by trying to support statistical
analysis



Other Formats




A8 Other Data/Formats

USER-CENTERED DESIGN

* Eye Tracking, Physiological Measures, Blink Rates, etc.
» Objective measures that seem more realistic

» Lack perceptual component (e.qg., with eye tracking what we look directly at
IS not all we see, we can look directly at something and not see it, and what
we perceive is not always what is in front of us)

* Remote Usability Testing
» Has logistical advantages
» (Generates a false assumption that its more valid

» Doable as a think aloud, but otherwise results in a hybrid (part interrupted
task based and part think aloud)

» Much of the observational data is missing
e Co-Discovery

» 2 peoples working on a problem together

» A highly useful hybrid approach (natural task performance and think aloud)

115
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Procedures




Cfeb) Test Set-up

USER-CENTERED DESIGN

 What's the hypothesis?
» A hypothesis is required for research

» A hypothesis not “required” for usability testing but its present anyway - essentially that
design one design is better than another

» Define Your Variables

» Independent Variables - what you, the “experimenter” chooses to subject each group to
(the designs)

» Dependent variables - what effect you think will be “dependent” on their use of the product
(speed, frustration, joy, anger, hesitation, confusion, task success, cognitive workload, etc.)

» Constants - variables you need to control to keep the evaluation fair. Examples might be
level of experience, background, domain knowledge, computer skill, etc.

» Random Variables - those thins tour don't try to control since yo think they don’t matter to
the evaluation

« Confounding Variables

» If, after the evaluation, you discover something that might the the cause of differences
observed in the evaluation this is a confounding variable

» Confounding variables typically occur when there is a failure to set a constant (e.g., you
account for experience with he product but not a similar product type)
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8] Participant Issues

USER-CENTERED DESIGN

o User-types
» User versus user surrogates
» All profiles or specific user profiles/personas?
» Other audiences
 How many?
» Relationship to statistical significance
»  “Discount Usability” — who's rule?

» No less then 3 from any group

Recruiting
» Friends and Family or Snowball Recruiting
» Recruiting Firms

» Over recruiting

Participant stipends

Scheduling
118



CA®1) Within versus Between Subject Designs

USER-CENTERED DESIGN

* A between subject design uses a different group to evaluate each

product. This type of design can be extended to as many products as
needed.

e A within subject design has everyone evaluate the products so its only
practical when testing two designs. But, to be as fair as possible, the order
of the evaluation has to be “counterbalanced” - 1/2 of the participants try
out design A first, the other half try out design B first.

* The choice of design is based on time commitment & number of designs/
products. Within subject design needs fewer people and they can
compare the design themselves, but they can spend less time with each
product. Between subject design allow for more time with a design and
avoids learning effects, but requires two (or more) group that should be

identical In composition.

| | \ /
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A8 Defining Task Scenarios

USER-CENTERED DESIGN

e “Scenarios are contrived for testing, may not be
representative of real world usage patterns, and are NOT
always required

* Short, unambiguous tasks to explore areas of concern,
redesign, or of interest

 Wording is critical
» |n the user's own terms
» Does not contain “"seeds” to the correct solution
 Enough to form a complete test but able to stay within the
time [imit
»  Flexibility is key

» Variations ARE allowed
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CA8b) Preparing Test Materials

USER-CENTERED DESIGN

e Consent form
» Confidentiality
»  Anonymity
» Time, intent, expectation from them
» Voluntary and the right to stop
e Video release torm

* Receipt and confidentiality agreement

e Facilitator's Guide
» |Introductory comments
» Participant task descriptions

» Questionnaires, SUS, Cooper-Harper, etc.
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CA&m) Piloting the Study

USER-CENTERED DESIGN

» (Getting subjects
» Convenience sampled

» “Hallway” testing
e Collect data
* Check task wording
* Check timing
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el Facilitating

USER-CENTERED DESIGN

* Rogerian principles apply
» Unconditional Positive Regard
» Empathy
» Congruence

* Rogerian technigues are used
» Open ended guestions
» Minimal encouragers
» Reflections

»  Summarization

* Objectiveness - never plan to test your own design
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Cf8h Collecting Data

USER-CENTERED DESIGN

e The data is NOT In the interface, the data is in the user!

e Data is observational, not transcribable

» Behavior, reactions, hesitations (movement and voice),
body language, “tells”

» Collecting participant comments may be misleading (e.q,
confabulation), but may help indicate when issues are
present

* Collecting subjective data
» Pre-test

» Post-task

» Post-test
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Writing Tasks




D] Need to Understand the Product

USER-CENTERED DESIGN

* You cant test everything

 Decide if you are testing System 1, System 2, or
both

e Perform an expert review first

 Determine what's new, what's changed or what's
critical that needs to be tested

 Determine what tasks allow you to assess potential
issues while performing these tasks

 Have enough tasks to change out those you “finish”
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Cfeb) Tasks Descriptions

USER-CENTERED DESIGN

o Write short, unambiguous, tasks that expose the user to
the specific function or displays to be evaluated

» Dont Use: "You are with a friend studying for final and getting
tired. You decide its time for a cup of coffee but you don'’t
know where the nearest coffer shop is located. Using this app,
try to find the nearest coffee shop to your current location.”

» Use: “Find the nearest coffee shop”

e Don’t seed the answer

» Dont Use “Figure out how to register for the site” if there is a
ink called "Register”

e tell them what you ant them to do, not how to do it.

» Don't use: “Using the advanced search feature...”
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Reporting Results




Cfeh) Efficiency Data

USER-CENTERED DESIGN

129

Efficiency
» Can be operationalized in number of ways

» Time on task being the most common, but keystones and screens
have been proposed

» These can be measured objectively, but they do not have construct
validity

External time may be important to management and some
types of engineering (particularly process flow)

External time Is important when an external time limit is
imposed on task performance (process flow, missile intercept,
etc.)

These measures do not correlate with eftectiveness except in
extreme cases. Mental effort is a better measure of efficiency.



Number of Individuals

¢.CID

USER-CENTERED DESIGN

10

o 11

Sample ToT Data — Controlled Experiment®

10

00

Number of Individuals
o o

II :

150 250 350 450 550 650 750 850 950 1050 1150 1250 1350 150 250 350 450 550 650 750 850 950 1050 115012501350

130

System A: ToT Time in Seconds System B: ToT Time in Seconds

*Source: UCD, Inc. — Voting System Usability Compliance Test Development Report for NIST



A8 Satisfaction Data

USER-CENTERED DESIGN

e Satisfaction data can be operationalized in a number of ways, but
s always opinion data (and non-parametric)

» Standardized survey instrument (e.g. SUS, SUMI, QUIS)

» Simple Likert item and Likert scale assessments

e Satisfaction data suffers from numerous issues that threaten their
validity

»

>

»

»

»

Halo effect

Leniency bias
Strictness bias
Projected responding

Usability Issues—a lack of agreed understanding between the
question(er)and the respondent)

e Satisfaction data does not correlate with performance
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CIED] Satisfaction & Perceived Usability

USER-CENTERED DESIGN

132

Satistaction and perceived usability are, however, tairly
stable and often independent of performance or even
efficiency data

A simple, one question evaluation can be used to assess
satisfaction and perceived usability or a tool like the SUS
could be used for assessment.

It users have prior experience with the existing design,
their subjective assessment can be made against the
current design.

But opinion data is non parametric. You cannot average
it or compare it directly. A Wilcoxcon Signed Rank Sum
Analysis, Mann Whitney U test, or other non parametric
evaluation is needed to test for statistical significance.



[3] Post Test Analysis of Approx. 3000 Sessions*

USER-CENTERED DESIGN

Subjective Ease of Use Assessment (when successful)”

Percentage of Responses

0-10  11-20 21-30 31-40 41-50 51-60 61-7/0 71-80 81-90 91-100

133 *Source: Jeff Sauro, Measuring Usability



[0] Post Test Analysis of Approx. 3000 Sessions*

USER-CENTERED DESIGN

Subjective Ease of Use Assessment (when successful)*

175 -

Percentage of Responses

8.75
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Cb] Satisfaction

USER-CENTERED DESIGN

135

Approximately 1600 people participated in evaluations of
voting systems, comparing paper boots to electronic systems
(DREs). All participants attempted to cast identical votes.

Statistically significant performance differences were
detected between the two systems with neither system
performing at 100% accuracy. (Values indicated as many as
1/3 of all participants had one or more errors on one of the
systems.)

When asked how they performed, only 1 reported they are
not sure. The rest reported they had no issues and had cast
all votes perfecitly.

When asked if they liked the system and would use it again,
100% reporter they would.



8B Opinion Data

USER-CENTERED DESIGN

136

People often collect data from users on satisfaction or their assessment of
the product usability (perceived usability).

Opinion data is non parametric. It does not follow a normal, or bell shaped
curve so arithmetic averages, standard deviation, etc. are not applicable.

Even if a scale is provided (e.g., rank the product on a scale of 1 to 10), the
results cannot be treated as interval or ratio data that follows the rules of
addition, subtraction, multiplication, or division (e.g., one person’s score of
8 cannot be assumed to be 40% better then another person’s score of 6).

Opinion data should be analyzed as a binomial (yes/no, prefer/don’t prefer,
ike/don’t like, etc.). Then a binomial formula (similar to that used for pass/
fail), can be used to determine the confidence interval of the data

Alternately, a Likert question can be used (e.g., Statement: This design is
better then the old design: Response option: Strongly Disagree, Disagree,
Neutral, Agree, Strongly Agree).Then a Wilconxin Rank Sum Test can be
used to determine if there is a preference. The Wilcoxin Rank Sum Test will
provide a statistical probability value.



8B So What is Reported?

USER-CENTERED DESIGN

e User behaviors, with explanations of the likely
cause

e Violation of industry standards and best practices
e Predictions based on prior user-based testing

» Also report, with care
» User Comments

» Data form standardized surveys (e.g., SUS) or other
scales
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8] Histograms

USER-CENTERED DESIGN

 Histograms can can tell a lot about the data

 But the data often shows other patterns such as
bimodal distributions. In these cases, the average
and standard deviation are not adequate...
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. . Example. "Heoart altack™ AND “Los Angolos”
ClinicalTrials.gov

Search for studies: /--' "=
A service of the U.S. Natonal Institiutes of Healh

(

N
Only one of the 3| participants (an experienced

— — - : : R user) used the breadcrumbs.

[ Home > Find Studies > MHow 10 Search > Mow 1© Use Basic Search ]

The breadcrumbs are not visually associated with

the page title. In some cases, there are intervening
. Quack
anob it How to Use Basic Search wwl i o) elements that may preclude the user from
e . \ noticing the necessary association. /
a @ e Example: "Hoart attack™ AND “Los Angeles *
ClinicalTrials.gov oo for sien —
A service of the U.S. National Institutes of Health

Advanced Search Help Studes by Topic Glossary

Find Studies About Clinical Studies Submit Studies Resources About This Site

[ Home > Submit Studies ]

Text Sae ~

SUBMIT STUDIES Do you want to participate in a clinical study? See information for patients and families.

Why Should | Regster and

Submit Results? [ Submit Studies ]
FDAAA B01 Requirements

ClinicalTrials gov allows the registration of clinical studies with human subjects that conform to:
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ClinicalTrials.gov

A service of the U.S. Natioral InsStutes of Healh

Find Studies About Clinical Studies Submit Studies Resources About This

Home > Submit Saudes

SUBMWIT STUDES
Why Should | Regster and
Submit Resutts?
FDAAA 801 Requremants

How 10 Apply for an Account
How 10 Regater Your Study
How 10 Edt Your Study Record
How 10 Submit Your Resutts

Froguonty Asked Questions
Supgort Materals
Training Materias

Related Pages

« Protooot Registrabion System
(PRS)

Example: Mot atack” AND “Los Angeles”
Searth for studes Search
Acvanced Search Melp Studies by Toglc  Glossary

Only Researchers and Journal Editors \

Why Should | Register anc Submit Resuits? understood the purpose of this section
FDAAA 801 Requirements and did not think it was particularly
pa o P — i important information for the site
Subpm How o Register Your Sty (believing this information is conveyed by
conscate, How 10 EdR Your Sty Recond g other means). j
« Ay s How 1o Submit Your Results equivalent) and
. Any pe Arorny (o equvalent)
Homio Support Materais

Why Shod  Training Materials

Leam about the purpose of Study PSTINON and MesUls SLOMISSION INCUdes an overview of applicable
laws and polcwes.

FDAAA 801 Requrements

Loam about Secson B01 of the Food and Drug Administration Amandmants Act and the basic
roquirements Lo regeterng i el 8nd SOMEING SUMMary fesuits, INCAAINg ormation about
the Rosporaitie Party Appicadie Oincs Tram. deadines, and penaties

How to Apply for an Accoust

Loam how 10 apply for a0 S000uM 10 sccess e Protocol Regetration System (PRS). the Web-based
sy#iom used for subMIling shudy data %0 Cca™rais gov

How to Register Your Study
Review the basc steps 1or study regatraton, Snd out what data elements are requred, and leam about
the record review process.

How to EQit Your Study Record
MWMMMU‘MMNMDMWMdlm
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« e e Example: “Heart attack” AND “Los Angeles”
ClinicalTrials.gov e for st =

A service of the U S. National Institutes of Heaith Advanced Search Help Studies by Topic Glossary

Find Studies About Clinical Studies Submit Studies Resources About This Site

Home > Find Studies > Search Results TextSge ¥

5674 studies found for. Dreast cancer
Modify this search | How 1o Use Search Results

None of the participants, regardless of

List ByTopic OnaMap  Search Detalls experience, looked past the first page of
results or seemed to be aware there were
+ Show Dispiay Options P multiple pages of results,

inciude only open studes  Exclude studies with unknown status
Rank Status Study

1 Recruiting Evaluate Risik/Benefit of Nab-paciitaxel in Combination With Either Gemcitabine or Carboplatin to the Combination of
Gemcitabine and Carboplatin in First Line Treatment of Triple Negative Metastatic Breast Cancer (TNMBC)
Conditions: Breast Tumor; Breast Cancer; Cancer of the Breast
Estrogen Recepior- Negative Breast Cancer, HER2- Negative Breast Cancer,
Progesterone Receptor- Negative Breast Cancer, Recurrent Breast Cancer,
Stage IV Breast Cancer, Triple-negative Breast Cancer, Triple-
negative Metastatic Breast Cancer; Metastatic Breast Cancer
Interventions: Drug: nab-Paciitaxel 125 mg/m2 plus carboplatin AUC 2 in triple negative metastatic breast

cancer (TNMBC) subjects; Drug: Carboplatn AUC 2. Drug: gemcitabine 1000 mg

2  Active not Vaccination With Autologous Breast Cancer Cells Engineered to Secrete Granulocyte-Macrophage Colony-
recruiting  Stimulating Factor (GM-CSF) in Metastatic Breast Cancer Patients
Condition: Breast Cancer
intervention: Bwlogical: Autologous, Lethally radiated Breast Cancer Cells

- .- . . . —- .- - LaE s - . - O -
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Example: "Moot atfock® AND “Los Angoios*

ClinicalTrials.gov

Search for studies
A sorvice of e U.S. Natonal Institutes of Hoaln

Search
Advanced Search Melp  Studies by Tope  Glossary

l Find Stdles  AboutGnicalStudies  Submt Studies  Resources  About This St M_J

SUBMIT STUDIES

Do you want 10 paricipate in a cinical study? See informasion for patients and families.
Why Should | Register and

Submit Resuts? Submit Studies p ~
e L The menu tabs do not provide positional J
. = . Example THeat ma&-
ClinicalTrials.gov e
A service of the U.S. National Institules of Healh Advanced Search  Helo S by Topic G
[ Find Studies About Clinical Studies Submit Studies Resources About This Ste J
Home > About Cinical Studies Text San ~
. . . / \
asout cumicaL stuoes  About Clinical Studies Consider more traditional tabs with a
R The About Cirical Studies section of this ste provides & brief background color change or other visual
Information for potential , . g . -
Sy S reemeomroyl o indication when a tab is selected.

Example: “Heart aftack™ AND "Los Angeles”

ClinicalTrials.gov ———

Search
A service of the U.S. National institutes of Health Advanced Search Help Studies by Topic  Glossary

[ Find Studies About Clinical Studies Submit Studies Resources About This Site J

Home > Find Studies TextSge ~

B0 STUDIS Find Studies

143 T The Find Studies section of this site describes all the options for finding studes, how o use those
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Home > Find Studies > Search Results

2093 studies found for: smoking
Modity '} search | How 10 Use Search Results

Only three participants noticed the number of
results displayed on the page, which changes format
(the use of bold) and terminology (“‘Studies” versus
“Trial") on the down-level page.

A

Find Studies About Clinical Studies los Resources About This Site

Home > Find Studies > Search Results > Study Reco

Trial record 1 of 2093 for:  smoking
Previous Study |  Retum 1o List Next Study »
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Example: “Heart aftack” AND “Los Angeles”

ClinicalTrials.gov Search or s |/ N
Aservice of the U S Natoral [nsttutes of Health a None of the participants, regardless of
experience, looked past the first page of
Find Studies About Clinical Studies Submit Studies Resources {  results or seemed to be aware there were
Home > Find Studies > Search Results multiple pages of results. When prompted,
they looked around the page, scrolled, and
574 studins found for:  breast eventually found the pagination controls at
b the bottom of the page. /
Ust ByTopic OnaMsp Search Detalis ||
+ Show Display Options T Download 3 Subscribe to RSS

inciude only open studies  Exclude studies with unknown status
Rank Status Study

1 Recruiting Evaluate Risi/Benefit of Nab-paciitaxel in Combination With Either Gemcitabine or Carbopiatin to the Combination of
Gemcitabine and Carboplatin in First Line Treatment of Triple Negative Metastatic Breast Cancer (TNMBC)
Conditions: Breast Tumor; Breast Cancer; Cancer of the Breast
Estrogen Recepior- Negative Breast Cancer, HERZ2- Negative Breast Cancer,
Progesterone Receptor- Negative Breast Cancer, Recurrent Breast Cancer,
Stage IV Breast Cancer, Triple-negative Breast Cancer, Triple-
negative Metastatc Breast Cancer; Metastatc Breast Cancer
interventions: Drug: nab-Paciitaxel 125 mg/m2 plus carbopiatin AUC 2 in triple negative metastatic breast

cancer (TNMBC) subjects; Drug: Carboplatin AUC 2;  Drug: gemcitabine 1000 mg

2 Active, not Vaccination With Autologous Breast Cancer Celis Engineered to Secrete Granulocyte-Macrophage Colony-
recruiting  Stimulating Factor (GM-CSF) in Metastatic Breast Cancer Patients
Condition: Breast Cancer
intervention: Bwiogical: Autologous, Lethally iradiated Breast Cancer Cells

- .- . - . .- .- DR - . - O LB .————
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About USGS / Science Topics / Maps, Products & Publications / Partnerships / Education / Newsroom / Jobs

Welcome to the USGS — Your source for sdence you can use

. As an unbiased, multi- dsciplinary science organization that focl

> & nformation, and water, we are dedcated to the timely, relevant,
resources, and the natural hazards that threaten us,

es on biglegy, gecgraphy, geclogy, geospatial
impartial study of the landscape, our natural

In the Spotlight Science Features Science In Your State

Hurricane Sclence -- Katrina, August 2005 Select Your State
The Voyage of Discovery

Continues »

- (1% Sark h sGS T — ] USGS Landsat 7 Satellite NH

- s " o by L 98] 1mages or
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EY Pras - - S AR S taken at 10:30 a.m.,, Just 3 o
Request [:“,‘!;-2‘1‘ : G Vs I couple of hours after the 17
St canal leeve failed. You can see the
. perpendicular ine in the image with the green to

biew 1-meter ground, Hgh-Res the left and the emerging blue water to the
imagacy

nght. You can download the high resolution
image from the EROS Data Center site. Leam

USGS Peer Review Agenda More

Monitor the Effect of P vne =
Hurricane Katrina As It

RLQW ‘ Moves Inland
T g of ek e

streamflow shows what's

o USGS Providng — Support Syste
===  and Sciantific happenng to streams in your local area and the
. Fror ; places most affected by heavy rains expected

from this storm. Leam More

Humcane Katnna - =w Earthquakes [(T¥0Y]
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Feal [t?
o New Insigh oyt Prarie USGS Open File Report . oy Fes

¥ Environmental Assessment of
the Lake Pontchartrain Basin;
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Participants (without prior
exposure) failed to
recognized the five
primary disciplines as
navigational elements.
The most common
expectation (if noticed at
all) was that the links
would provide definitions
of the terms.
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* http:/fwww.user-centereddesign.com - User-Centered Design, Inc. - Firefox

TP . ‘A

-
DOOKITIGNIK

Participants had difficulty

understanding what content was

searched.

Many thought all content in Clinical
Trials would be searched, not just
ongoing trials

T L mm— AR S S S

¢
Cancer-related terms

NCI Drug Dictionary
Definitions, names, and links

Funding Opportunities
Research and training

NCI Publications
Order/download free booklets
Advisory Beoards and Groups
Information, meetings, reports

NIH Calendar of Events
Scientific meetings

Espanol

Informacion en espafiol

-
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Some participants responded to
the term “Find” even when the
search form was on the page.

Help del.icio.us

cer.gov

»

Search

Statistics

Research & Fundi)/
/

About NCI

¥WS
\
4 |
\

v .

A few participants wanted to

Search for Clinical Trials: Basic

ical Trials

ical triale

trials

_participants

Search for Clinica

rials: Advanced

tment trial,

use the global NCI search to
search Clinical Trials
(consider labeling this

“Search NCI” or “NCI Search”

al cnte\\

rial: A 10-Step Guide
at you need to know before you begin your search for a

View Bulletin | Subscribe

N\

Addressing the

Results
r research findings that could affect your medical

)

Global Challenge
of Cancer
Learn more =

4
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Cooper Harper
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Memphis — SUS Data
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Memphis — MCH Data
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 Any “testing” is better than nothing, but don't
mistake “a 6 pack and friends” evaluation for testing

e Evaluations with human subject is highly valuable, it
can be deeply insightful, the basic skills can be
taught, but it Is serious business and should not be
conducted casually

 [he more you know about experimental design the
better your evaluations will be, but the more you
know about users, designers, and usabillity
evaluations the better the data will be
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e Usability evaluations are best done early and often as
part of a user-centered design process (part of what
makes is user-centered)

* The intent of the evaluation should be to not just to
Know what happened, but to determine why it
happened and to figure out what, it anything, can be
done to make it better

* Unless you have the right conditions and a large
sample set available, the is little distinction between a
true expert review and small sample user-based
testing, but experts often need users to “see” the data




Usability, Organizations,

and Process
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* The 1970s, when Hardware is King
» 1950s — its an art

» 1960s — there are degrees

» 1970s — they're In management

* The 1980s, when Software is King
» 1960s - its an art
» 1970s — there are degrees
» 1980s — they're iIn management
* 1990s, when "Interaction” should be King
» 1970s - its an art

» 1980s — there are degrees

» 1990s - they should be in management
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» System Development Models
» Waterfall
» Spiral
» V-Model
e Software Development Models
» Dynamic System Development Process (DSDP)
» Joint Application Development Process (JAD) (circa 1970)
» Structured Systems Analysis and Design Methodology (SSADM) (circa 1980)
» Information Requirement Analysis/Soft System (circa 1980)

» Object Oriented Programming (origins in 1960, but a common methodology in the
1990s)

» Rapid Application Development (circa 1991)
» Agile

Extreme Programming (circa 1990)

SCRUM
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* “Interface Design Models

Star (Hartson & Hix, 1989)

» LUCID (Cognetics, 2008)

» 1SO 13407/1SO 9241

» Human Centered Design (IDEQO)

User-Centered Design (the common term)

v

v

e Characteristics of a User-Centered Design Process
» Design is a separate activity, distinct from development

» Design should occur, completely, before development begins

» Feedback is needed at many steps in the design process to...
Confirm the direction of design

Evaluate alternatives
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Systems Engineer

(Management)
Design Development
Team Team
Industrial Visual Desion Interaction Content Test & Mechanical Electrical ESoftwar.e
Design ) Design Developers Evaluation Engineering Engineering &n%nse]n)mng
eb Dev.
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