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The scientific journey is a long one, and presents many obstacles to those who 
undertake it. This is true not just for those who are seeking to contribute to 
broadening our understanding of the world, but also for those who are seeking to 
apply that understanding to solve problems in the world. 
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Today I'm going to take you on that journey, as I have come to understand it, and 
describe to you the obstacles that are worth keeping in mind the next time you read 
about a research finding that seems too good to be true. Knowing about these 
obstacles will also help you make the right decisions for yourself about how to 
proceed in your research based on the opportunities you have and the constraints 
that you are working within. 

We’ll start with a bit about research in the context of science.
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Research is an imperfect process, which is why things that people had previously 
taken as fact, like an understanding of gravity built from the laws of Newtonian 
physics, can be overturned by theories that seem to fit the observed phenomena 
better, like Einstein's theory of relativity. 

Social science has an additional source of imperfection in that the focus of fields such 
as Human Computer Interaction, is on two constantly moving the targets. The first 
moving target is that of technology - our technology is progressing much faster than 
our understanding of its consequences. We've mostly relied on sciences that study 
the global rules that govern the natural world to develop our technologies. 

As I’ve depicted here, the advancement of technology tends to change the means by 
which we can observe the world, which has consequences for what we consider to be 
important to study, as well as what techniques and approaches we take to studying it. 
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What HCI has been adding, albeit gradually, is an understanding of how human beings 
think and feel and communicate. 

That is the second moving target: human behavior. People have been studying people 
for a long time, but the people being studied have tended to be undergraduate 
students taking psychology classes. It's the most popular research population.

This brings us to the journey from having a research interest to contributing to a 
broader understanding of how the word works and how to solve problems within it. 

Let’s start with the research interest.
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We start with the research interest. There's a lot of different things that could 
contribute to the development of a research interest. There's the discipline in which 
the researcher works, which lets them know about interesting work being done in 
their field, such as when a Machine Learning expert reads about the latest research 
about algorithmic bias and decides to study algorithmic bias. There's the university 
where the researcher works, which might have its own agenda for what sort of 
research should be done, such as when a university favors research on improving the 
efficiency of algorithms because it brings in more funding. And there's the time that 
the researchers have available and the resources at their disposal. It may be that the 
researcher is interested in studying the long-term consequences of algorithmic bias 
and has managed to find some support for the project from other faculty and 
students who are interested in the subject. The researcher must also consider 
whether they have the time available (time that could be spent on projects that can 
get funding) and enough resources at their disposal (to acquire a space, pay research 
assistants, find, recruit and compensate participants.

The problem of resources is solvable through applying for funding.  Funding could 
come from a corporate source, in the form of a company contracting with researchers 
or having their own team of researchers. 

6



Potential for bias:
The company has a vested interest in the research outcome: 

This new voice recorder must sell enough units to cover the cost of 
conducting usability research on it

There's time pressure to complete the research
We don't have time to examine the long term effects of Facebook 
misinformation campaigns, let's just determine how political advertisements 
impact engagement

Alternatively, funding could come from a public source, such as National Science 
Foundation, National Institute of Health, or the US. Military, to name some of the 
biggest sources of public funding in the US.
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Potential for bias:
Scalability matters -

You're not just figuring out if giving a laptop to each student at your university 
impacts student engagement 
You're figuring out if giving laptops to all students impacts their engagement 

Assessment isn't always useful
Goodhart's law: when the measure becomes the target, it ceases to be a good 
measure
Such as when the quality of your education is measured by how well you do 
on a multiple-choice exam which can be achieved either by learning what you 
need to learn in order to do well on the exam, or just figuring out how to get 
the right answers  

Once funding has been secured, the researcher is faced with another set of obstacles: 
their own biases.
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Who is doing the research:
Say you're trying to figure out in what direction to take the next Canvas 
interface

Someone who is used to examining lines of code might be interested 
in how to make a workflow more efficient
Someone who spends most of their time studying cognition might be 
interested in how to minimize cognitive load

Who is included in the research:
How diverse is your research pool? 
Is it WEIRD: Western, Educated, Industrialized, Rich, and Democratic? 
Say you're evaluating the functionality of an automatic faucet:

Are you testing users with a wide range of skin tones? 
Who is left out?

Working with vulnerable populations (older adults, people with disabilities, 
children, prisoners, pregnant women) requires more considerations and 
planning for things such as: 

safely transporting participants
making sure participants can give informed consent
providing assistive technologies 
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People who aren't considered by the researchers
Populations with whom the researchers have had little contact

e.g. people with opposing political views
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What is being measured? 
Some things are easier to quantify and those tend to get measured

Satisfaction with an experience is harder to measure than the answer 
to the question: on a scale from 1 to 4 how satisfied are you with the 
experience?

Relationships are often assumed without being tested
the amount of time someone spent on an article reflects their 
engagement with the article

confusing elements in the interface caused the user to make an error in completing 
the task 
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How is that measurement being made?
Is a control group included? 

We compared this photo-sharing app to nothing and found that people 
shared more photos when the used the photo-sharing app!

Is the comparison with the control group a reasonable one?
We compared this voice-assistant enabled recording device to this 
Walkman from the 90's 

Are the participants aware of what the researchers are testing?
Participant 1, you are in the group that is testing the lame old device 
that we're trying to replace

Are the researchers aware of what group they are testing?
Ah, I see you're in the group that we would like to outperform the 
other group, you've got this!

Is the person who is doing the analysis aware of which group each participant 
was in?

Well if I do the analysis this way, the group I want to outperform will 
look better than if I do the analysis this other way.
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Once the researcher has made it through the process of conducting the research, 
they are faced with another set of obstacles. Those of how to present the research, 
and getting the research published. This is where I recommend watching out for 
hype. 

Potential for bias:
How a result is framed

An intervention to detach people from their smart-devices compared results 
on a pre- and post- survey to determine whether the intervention was 
effective
During the course of the study one participant died as a result of fiddling with 
the padlock attached to his phone while he was driving
3 of the remaining 9 participants were deemed to have successfully detached 
from their phones
The conclusion is framed as a successful intervention

What to look for:
Conclusions that go beyond the scope of the research question 
Unexplained discrepancies between the number of participants who started 
the study and the number who finished
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Significant vs. meaningful results
Reducing weekly screen time by 7 minutes may be considered a statistically 
significant result, but how meaningful is the difference between spending 8 
hours a day engaged with a screen vs 7 hours and 59 minutes a day?

What to look for:
Measures of effect size give an indication of the relative importance of the 
thing being studied
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Publications are biased towards positive results
Simple and straightforward explanations are easier to interpret than 
complicated and nuanced ones
Results that support an explanation are much more likely to get published 
than results that indicate we don't have an explanation yet

If a researcher manages to navigate all of those obstacles and minimize the impact 
that different biases have on their work, they are probably on to something real. 
Most other research could benefit from a healthy dose of scrutiny. 
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Here are some things to look out for when engaging with published research:

Is there a conflict of interest that would motivate the researcher to acquire a 
particular result rather than accept any possible result?
Is there a clearly stated research question that asks a question about the world 
without implying a particular answer? 
Do the conclusions fit the scope of the research?
Who is included in the study population and who is left out?
Does the study include a control group?
Do the researchers include effect size or other measurements aside from p-value 
when drawing a conclusion?
If you did the exact same experiment, do you believe you would get the same results? 
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