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I made this worksheet for usability testing to help guide you through the process of 
designing and conducting a usability study in either a basic/theoretical context or in 
an applied context where the results of your study will inform the development or 
design of a product. The worksheet is a distillation of information from different 
sources but predominantly from a Handbook of Usability Testing, which you can find 
through the Iowa State Library. 
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Technologies can be broadly split into two categories, with a fair bit of middle ground 
between them – there are items that seem more task-centered and items that seem 
more user-centered. The task centered items tend to be really good for completing 
particular tasks and you can tell that a lot of care and consideration went into 
optimizing the object’s performance on a particular task. Microwaves, for instance, 
are really good at employing microwaves in the service of heating foods and other 
objects. They also tend to be not the easiest to decipher for the average person. It 
may be fairly straightforward how to open and close the door and where the food 
object to be heated is meant to be placed, but the operating panels tend to vary from 
model to model and it’s not always clear what combination of button presses, grunts, 
and hand gestures will generate the desired effect. 
On the other end of the spectrum are user-centered objects, which may have varying 
degrees of task proficiency, but tend to make it really easy for someone to figure out 
what exactly it is that they need to do to achieve a result. Toasters, for instance, imply 
exactly the type of object that can be placed into them, and suggest the orientation 
in which the object should be placed, and have a simple mechanism that directly 
translates a physical action – the downward motion of a lever - into a corresponding 
mechanical action – the lowering of slices of bread into a toasty spot. There’s not as 
much guesswork involved in operating a user-centered device because the design of 
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the device takes into account how people seem to want to use objects and creates an 
experience around those intuitions. The more complex the device the harder it is to 
figure out how people might want to operate it and what makes sense for people of 
varying abilities to have to do to get what they want out of using the thing. We’re 
going to walk through a few different methodologies for getting to know the people 
who are ultimately going to be using a technology and then we’ll go a bit more in 
depth on some usability heuristics that can be used to evaluate items according to 
how usable they seem to be. 
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Let’s say you are interested in developing an alert system for people who have 
hearing impairments, such as deafness, and you don’t know the first thing about how 
people with hearing impairments live their lives. We’ll get into participatory research 
in a couple of weeks, but for now let’s say you decide to conduct an ethnographic 
study. You have two flavors of study to choose from: contextual inquiry, which entails 
observing and interviewing people who are using the technology of interest in the 
environment where they would actually use it AND case studies, which entail an in-
depth examination of one or a few person’s interactions with technology. Your choice 
of which approach to take may well depend on your research question as well as the 
context you are interested in exploring. If you want to know how people use existing 
technologies that alert them of fires, carbon monoxide, and the presence of visitors 
or intruders, you might prefer contextual inquiry and spend a few days visiting with 
different people in their homes where they use these alert systems to observe how 
they interact with them and interview them about their experiences. If you want to 
go in depth and understand how individuals who have hearing impairments interact 
with their environments and use existing technologies that may not have been 
designed with them in mind you might prefer to focus on one or two individuals and 
conduct a case study where you might spend several days observing and talking with 
them about their experiences. 
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The theoretical side might answer questions such as how does someone think about 
and approach particular activities that involve the use of this technology. How that 
technology might factor into their goals. What sort of mental models individuals build 
around the technology. And bigger questions, such as what role the technology might 
have within a community or as part of social interactions. 
The applied side might answer questions such as for what tasks is this product used? 
What goals do people have for using this technology?
What issues arise when people try to use the technology? 
How have people adapted a technology to their uses if it wasn’t originally designed 
for them
And how could the technology be further improved? 
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Focus groups are essentially interviews conducted with many people at the same 
time and can be quite difficult to use effectively. Where individual interviews present 
opportunities to build rapport, and ask in-depth questions, focus groups present 
opportunities to study group dynamics and what people might do or say about a 
particular technology while in the company of others. These can also come in a 
couple of flavors: 
Exploratory interviews or focus groups get at what people want to be able to do that 
they currently aren’t able with the technologies they have available to them OR what 
they want to be improved about those technologies
Evaluative interviews or focus groups get at what people think about an existing 
technology, how they prefer to engage with it, and what issues have come up around 
its usage. 
These methodologies are great for gauging attitudes and opinions, but might not be 
as useful for understanding what people do with technologies as ethnographic 
studies may be. 
Theoretical forms of said studies might answer questions about people’s attitudes 
towards a technology and the effect they believe it has on society. They might give 
insights into what values people ascribe to the technology and what they think they 
and others get out of using it. They might also help researchers understand what 
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social or cultural messages people are getting out of the widespread use of the 
technology – such as the relative importance of cats on the internet or the idea that 
relationships only matter if they have been validated on Facebook. 
Applied forms might give insights into what features people like and dislike, how 
people want to be able to interact with a technology, what people want to be able to 
do, and what they want to see more or less of in future iterations of the technology. 
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The text I pulled from to create the worksheet calls these walk-throughs, but we’ll 
just talk about them as journeys. Essentially the goal is to have someone go through 
the process of completing a task using a particular technology and describe what they 
are doing. This method could involve novice or new users completing tasks assigned 
by researchers OR it could include all sorts of people who represent the user base as 
well as product developers and usability experts. 
The objectives for mapping out these journeys are mostly to understand how people 
use tools or interfaces to complete tasks and to diagnose areas where issues are 
likely to arise
Theoretical forms of journey mapping might answer questions about what sort of 
mental models people develop for doing particular tasks with a particular technology, 
what information is more or less relevant for completing the task, and how novice 
and expert users might compare in how they approach the same tasks. 
Applied forms might give insights into what assumptions new users have about how 
something should work, what points of confusion need to be clarified, where people 
run into issues, and how the product could be made easier to learn and use for 
novice users and/or more robust and capable for expert users. 
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Next we’re going to talk about expert heuristic evaluations, which entail having 
someone with expertise in UX, cognitive engineering, or human factors evaluate an 
interface according to a set of established usability principles. The principles we’ll 
cover in this lesson include visibility of system status, match between system and 
world, consistency, and error prevention.
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A nifty aspect of digital technologies is that they tend to hide the process by which 
particular tasks are accomplished. A calculator will not show you it’s work and a 
smartphone won’t reveal exactly how a series of screen presses that you engaged in 
from your location transformed into a specific configuration of pixels on the display of 
your friend’s phone 3000 miles away. For a lot of the tasks that we use technology to 
accomplish, the process isn’t something we particularly care to understand or have 
explained to us, but for a lot of tasks we want to know what step of the process the 
system is on and how much we have left till completion. It might be something as 
simple as an indicator letting you know that the machine has powered on or it could 
be as complex as telling you exactly what step of the process is currently being 
completed so you’re not just left to wonder what your GPS is up to between when 
you request directions and what you actually receive them. Aspects of a system that 
should be known to the person using the system have to be displayed in some way 
that is interpretable by the user, which should take into account varying ability levels 
and perceptual capabilities. The tiny battery indicator that lets you know roughly how 
much more use you should expect from your smart device should also be observable 
for someone who doesn’t rely on vision, and if there’s any system state that is 
relevant to the successful use of a technology it should be communicated in a way 
that is perceivable to anyone who is using it. 
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If you’ve taken Jon Kelly’s class on the cognitive psychology of human computer 
interaction, you’ve probably done an activity in which you pick out a poorly designed 
interface and present a critique of it. I remember, from my time as a student and a TA 
for that class, that one of the most popular devices covered in that activity was 
stoves, which often had controls that didn’t quite match up to their real-world 
counterparts. It should be obvious which knobs on a stove interface corresponds to 
which burner on the stove, like it should be obvious which button to push to open the 
door. If there isn’t a match between the system and the world with which the system 
interacts, it makes for an unnecessarily confusing experience. Think about how 
confusing it would be if you were operating a mechanical arm using a joystick and 
pulling the stick to the right moved the mechanical arm to the left. The fewer mental 
rotations or calculations that need to be made, the easier something is to use. That 
being said, ease of use shouldn’t always be a priority. With something like a GPS, the 
constant rotation of a map to always have whatever direction you are heading be at 
the top of the map makes it hard to figure out where exactly you are and how you 
could navigate the space without GPS. A suggestion for maintaining some 
navigational ability while still using GPS is to set the device to not rotate along with 
your heading so that you can maintain some sense of cardinal directions. 
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A similar principle to the previous one is that of consistency, which is also a pretty 
important consideration for the accessibility of an interface. This most often comes 
up when talking about website design – think about how much easier it would be to 
navigate a new website if objects in the interface were consistently labeled and 
generally located in the place where you would expect to find them. If the search bar 
is at the top of the screen on one page, it would be easier for everyone if it were also 
on top of the screen on all of the other pages where it appears. Labels on buttons 
and links should also be consistent and should have some indication of the action 
that will occur if the button or link is clicked. It’s not reasonable to expect that every 
website you visit have their menu in the same location and label the sections of the 
site using the same conventions, but within a website that should certainly be the 
case. Think about functions that exist across applications and platforms such as copy 
and paste – imagine encountering a program which instead used duplicate and 
replicate – worse yet if on some pages the copy function used one combination of 
keys as a shortcut and on other pages switched to a different set. It’s like switching 
from a PC to a Mac and realizing that the functions of the control key were now tied 
to the command key instead. 
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The last heuristic I’m going to get into here is that of error prevention. Any system 
that involves input from the person using it should have a way for that person to 
correct an error rather than committing to it. If someone is filling out a form and on 
the second page realizes that they made a mistake on the first page, it’s easier for 
them to just be able to navigate back to correct their mistake rather than have to
complete the entire form and then start over again with a new one. This is something 
I had to do recently with a form that had one question on each page and by the time I 
figured out that the information I was being asked for on Page 2 was not actually the 
information I thought it was I was already on page 8 and had no way to go back and 
change it. This is an accessibility issue as well, if you create a form for people to fill 
out, make sure they know exactly what you expect to go into each part of the form 
and alert them in a way that they can perceive if they made a mistake – including the 
type of mistake that was made and the course of action they need to take to correct 
it. If you’ve ever been frustrated by a website that gives very specific criteria for the 
password you create for it but then doesn’t remind you of those criteria every time 
you log in, that issue falls into this category as well. 
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Other usability heuristics that I have not illustrated with doodles include minimal 
cognitive load imposition – reducing the amount of cognitive effort one has to put in 
to be able to use the technology. Giving people the ability to undo actions rather than 
having to start the process over or commit to doing something for which they might 
have changed their minds. Expert users should be able to use the technology in a way 
that is different from novice users. Think of it like playing a video game and having the 
game constantly give you tutorials on things that you already know how to do. The 
heuristic of only providing information that is needed has to be balanced carefully 
with the minimum cognitive load imposition. This is akin to the balance of 
information out in the world and information that’s supposed to exist in the mind of 
the person using the technology. Too much information out in the world makes it 
harder to find relevant information and not get distracted by all of the other 
information. Too little information out in the world requires much more input from 
knowledge in the brain, which imposes cognitive load and makes it harder for novice 
users to engage with an unfamiliar interface. Error messages should contain 
information about why the error occurred and how best to avoid meeting that same 
error again. Lastly, there should be some form of documentation or support available 
for anyone who needs it for whatever reason. One of the difficulties of offering such 
support and documentation is the means by which it is offered and whether or not
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human being are directly involved in the process. 
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Moving on to planning a usability test. We’ve talked about a bunch of different 
methodological approaches for usability, but the one that lends itself most readily to 
quantitative methods is usability testing, which can take the shape of experimental 
research. On the theoretical side of usability testing we have a research question, 
which might make inquiries about the state of the world. A usability test might 
specifically ask: how do these two interfaces compare on the time it takes to 
complete a task using them? Or does changing this element in an interface affect the 
number of errors that people make while completing this task? A hypothesis is 
generally formed based on some combination of theory and relevant research on the 
topic. You’re not always going to be able to find research about the specific thing you 
are interested in investigating, so it helps to think of background research as a means 
of piecing together different facts about the world that others have shown as likely to 
be true and either questioning those facts or combining them in a way that provides a 
reasonable answer to your research question. 
Ideally, and this might not be a realistic expectation, being able to randomly sample 
participants from the population allows us to generalize from a sample to the 
population. Since truly random sampling is only possible in theory, we tend to settle 
for a sample that is as representative as we could get it given the constraints in which 
we are working. The key to a successful experiment is to control as many 
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environmental factors as possible to minimize their influence on the outcome. The 
more control you have over the environment the more precisely you can measure the 
outcome. The flip-side is that the more control you exert over the environment the 
less realistic the circumstances of testing become. There should always be some 
point of comparison that you are making – statistical analyses require at least two 
levels of an independent variable to be tested against each other. Without a control, 
how can you know if you have an effect or if the interface you are testing is actually 
more or less usable… more or less usable than what? A power analysis can help you 
determine the sample size that you need for your testing, but if you want your 
sample to be fairly representative and not leave large chunks of the population out it 
does end up being larger. The outcome you get from your study tells you something 
about the world in terms of probabilities rather than absolutes. You’re not getting at 
universal truths about technology but rather just likely answers to your questions, 
which brings us back to Type I and Type II errors, which bake in the possibility that 
whatever conclusion you draw could be wrong. There isn’t really an end-point to any 
sort or research because there’s always the possibility of replicating a study to see if 
the same results are achieved with a different sample, there’s also the possibility of 
tweaking the parameters and seeing how the results look with a few modifications. 
On the industry side of things, you likewise start with a research question, which 
should match up with your purpose for doing the study. You might work in a 
hypothesis or hypotheses, depending on the protocol your team follows, but maybe 
instead you have a list of objectives for what you want to learn from the testing. In 
my mind, hypothesis are for making and testing predictions about how the world 
seems to work, which may or may not be applicable when testing the usability of a 
particular product. I tend to associate hypotheses with null hypothesis significance 
testing, but have also seem them used for qualitative research, so I might just be 
working with a narrower definition of hypothesis than exists out in the world. Applied 
studies might call for samples that are representative of the end users of a product or 
might investigate people who fall into particular categories – it depends on the 
objectives of the study. Environments in which applied usability studies are 
conducted may not be as controlled or contrived as their theoretical counterparts 
because it may be more useful to try to apply research that came out of realistic 
circumstances that people are actually likely to encounter. It may also include some 
form of interviewing or questioning participants via survey. Applied studies tend to 
have shorter turnaround times because they often factor into decisions about 
product development, so it may make sense to figure out the smallest viable sample 
as discussed a few lectures ago when we talked about power and the likelihood of 
detecting issues based on their frequency of occurrence. Outcomes of applied 
usability studies tend to come in the form of highlighting issues or recommending 
improvements. Applied usability studies benefit from mixed methods approaches 
that involve some combination of qualitative and quantitative data – ideally that 
leads to results that are authentic, generalizable, and precise. 
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