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This week will have a short lecture and a few longer readings. The lecture will cover 
different types of quantitative research – observational, quasi-experimental, and 
experimental. The readings will focus on who is included in the research and 
strategies to help make your research relevant to as many people as possible by 
considering identity – your own and that of your participants and collaborators.
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We’ll start with an overview of the three types of studies I just introduced. 
Observational studies have high external validity because they are done out in the 
real world where people are acting, more or less, naturally. Particularly in situations 
where they do not know that they are being observed. The act of observing people 
may alter their behavior, and there are behavioral studies that involve informing 
people that they will be observed, but trying to be minimally intrusive, like video 
game studies in which researchers observe players as they play a game. These studies 
can be made more or less reliable depending on the precision of measurements, the 
training of observers, and how intrusive the observation becomes to the persons 
being observed. As previously discussed, observational studies are great for exploring 
an area to figure out what’s interesting there – but with more control and well-
defined research questions can be more targeted and specific. 
Quasi-experimental studies take in variables that cannot be assigned, such as identity 
characteristics, and add variables that can be assigned to test causal relationships in a 
real-world scenario. Think educational interventions that take entire classes of 
students and try different sorts of lessons on them to see which students end up 
performing better on their exams. Quasi-experimental work also powers a lot of 
algorithmic decision-making in which where or not someone did something gets 
considered alongside different characteristics of their identity to make a decision
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about the likelihood they’d succeed or fail. 
Finally we have experimental studies, which are the most contrived and least 
representative of the real world, but have the potential to give the most reliable 
results that can be replicated across multiple studies investigating the same 
phenomenon. The reliability of an experimental study depends on the precision of 
the measurement, and how clearly defined and followed the process of collecting 
and analyzing data are.
We’ll start with observational studies
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Observational studies that are done out in the wild can be done without the 
knowledge or consent of the people being observed. The key ethical elements at play 
are to be respectful of the people that you are observing, be in a location where you 
are not causing a disturbance by being there for a long stretch of time watching 
people, and considering the power and privilege that you might bring into a situation. 
These types of observational studies may be helpful for figuring out how people 
interact with kiosks to order food, buy train tickets, or figure out how to navigate a 
shopping plaza. 
An alternative to just going out and observing people in public spaces is getting 
permission to observe them in spaces that are not open to the public, such as in 
offices, hospitals, or classrooms.  If you want to observe how people complete their 
work tasks using a particular program, how they get through the first level of a video 
game, or how they respond to being filmed by a person in a white lab coat, you need 
to get permission to do so. With children in particular you need permission from their 
parents, but with employees you may be able to get permission from their supervisor. 
Before you go watch people, plan your observations so that you’re only collecting the 
data that you need and not making people feel uncomfortable. 
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Here’s a very basic plan for observational research that tests whether there is a 
relationship between two variables. The second step, after choosing a location to 
observe, is to figure out which variables you’re going to be looking for. Knowing in 
advance which variables you’ll be testing will make it easier to focus on collecting the 
data and not get distracted by other potentially interesting variables. Let’s say you 
want to know if there’s a relationship between the number of people in a party and 
how much time an individual in that party spends with phone in hand. You’ve picked 
out a café that has a steady stream of customers and you find an unobtrusive spot to 
sit and observe. You might be able to conduct the observations on your own, but it 
often helps to have multiple observers to make sure that you’re not missing things or 
injecting your own biases into your observations. If two observers watch the same 
scene and come back with the same observations, that’s a good sign for the quality of 
the observation instructions and how well defined the variables were. So let’s say 
your observational instructions are to time how long someone is holding a phone in 
their hand and count how many people they are with. Several questions arise when 
planning the study, such as which person do you time? But that’ll be something for 
you to consider if you decide to undergo such a study, for our purposes we’ll just say 
someone is timed and someones are counted. 
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The goal of an observational study that examines whether there is a relationship 
between two variables is to try to figure out if the changes in the two variables –
changes in number of people in a group and changes in amount of time holding 
phone vary together. The challenge is that people are naturally going to vary in how 
many people they are with and they’re naturally going to vary in how much time they 
spend holding phones, so really you’re testing whether the natural variation accounts 
for all of the variation OR if the variation in phone holding is directly related to the 
variation in party size. 
Determine whether a change in one variable corresponds to a change in another 
variable. The big-picture abstraction of it is that you’re trying to see if you could guess 
how much time someone is going to spend with their phone in their hand just based 
off of the size of the party they are in. There are different types of correlations that 
can be used with different types of variables and expected relationships.
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A simplification of correlation studies that take observational data is that your goal is 
to try to make predictions about the world based on the observations that you have 
made about it. You’re creating expectations – like people who like iPhones more are 
going to like big glass box stores more – if you know the one thing about someone 
you can guess at the other. Correlations are also useful in figuring out if multiple 
questions on a survey are getting at the same idea – if you want to ask people about 
a complex emotion or experience and it takes you multiple questions to ask about it 
you want to make sure that that the questions vary together more than they vary 
independently – that they are co-related. Correlations will also help you figure out if 
your instructions for what behaviors to observe are clear and precise enough that 
two different observers watching the same video of an event come up with the same 
observations. This type of research usually provides a starting point, but going from 
these two things seem to be related to this thing causes this other thing requires the 
development of theory, which can arise from a collection of reliable observations 
made over time, with different people, and in different contexts. 
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Now we’re going to talk about quasi-experimental studies, which blend naturally 
occurring independent variables with researcher-assigned independent variables and 
frequently employ statistical models to make sense of the measured outcomes. 
Statistical modelling shows up in a lot of different areas, and I would highly 
recommend taking one or more classes from the stats department, which is one of 
the strongest in the country. I’m just going to provide a bit of an overview and talk 
some about applications. Quasi-experimental research provides a nice alternative to 
fully experimental research while still having the potential to provide answers to 
questions about cause and effect. 
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Quasi experimental research is great for when you want to go beyond making basic 
observations and actually test something out to see what effect it has. A lot of A-B 
testing operates in this spirit, but so do all sorts of different interventions, from 
behavioral ones, to healthcare, to educational. The key with quasi-experimental 
studies is that there are some independent variables that you cannot assign to 
participants but that might be important in determining the outcome that you want 
to measure. While you can’t assign a box-shaped person to be a round person, you 
can randomly assign groups of people who have pre-determined characteristics to 
two or more conditions and then measure their performance on the dependent 
variable. For instance, say you want to perform some wizardry and figure out which 
ad experience will be more effective in converting regular people into iPeople. You 
might randomly pick a bunch of people and show them ad A and show the rest of the 
people ad B. If you ask them a bunch of personal questions like what their income is 
and what level of education they have attained, you can include those variables in 
your assessment to determine if the effectiveness of ads A and B differs based on 
personal characteristics. 
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A simplification of the process is that you pick a variable that you can assign such as 
Ad or No Ad, intervention or no intervention, design A or design B, and you assign 
that variable either to individuals or to groups (if your unit of experimentation is an 
entire classroom, school, or city) you measure the outcome that you are interested 
in: how many times an ad is clicked (success vs failure), their score on an exam, the 
time they spend on a particular page, the $s they spend on a purchase, and then you 
try out different appropriate statistical models to figure out which one fits the best. 
The model that takes in only the most relevant variables and is able to predict the 
outcome the most accurately is going to fit the data the best and you can then use 
that model to try to predict the outcome of an intervention based on the 
characteristics of the people involved. These sorts of models are used to decide all 
sorts of things from whether or not someone is likely to commit a crime, to whether 
or not they’re going to pay back a loan. It’s particularly important with quasi-
experimental studies to make sure that you consider how different facets of identity 
have been treated historically, and where power and privilege may influence 
outcomes. 
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Lastly, we get to experimental research, which tends to be carefully controlled studies 
of cause and effect. We’ll be talking about experimental research on two groups next 
week when we get into stats basics and talk about t-tests and then we’ll talk about 
three or more groups when covering ANOVA. There are non-parametric alternatives 
that you use when working with dependent variables that are not scalar, which is 
often the case when the outcome you are measuring comes from survey data. True 
experimental research requires the most precision and historically has been the most 
challenging for behavioral scientists to do in a replicable way. The goal when writing 
up an explanation of your experiment is to describe everything in as much detail as 
possible so that someone else could recreate the exact experience with different 
people. If they get the same result that you did, then it’s more likely that your 
experiment successfully detected an existing causal relationship. One experiment 
alone might detect an effect that isn’t there, but multiple experiments on the same 
effect are much harder to dismiss, 
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True experimentation starts with random assignment, which is meant to distribute 
individual differences throughout the tested groups rather than concentrating them 
into one group where they might have a disproportionate effect on the outcome. One 
of the first decisions you need to make when planning your experiment is whether 
you want to have different people in each group or if you want the same people to 
experience the different conditions. Two groups can be compared to each other 
directly with a t-test that would let you know if the difference between the two 
groups cannot be fully explained by the fact that there are differences between 
people within the groups. A lot of inferential stats for behavioral research boils down 
to the question of whether people are different just because they are different OR if 
they are different because of the group to which you assigned them.  
If you’re interested in testing three or more different conditions, you would plan an 
ANOVA, which is actually a type of regression that takes into account the differences 
between people and the differences between groups. 
A t-test would be useful if you wanted to test a new type of headphone for 
interacting with a voice-based assistant – you could compare over-the-ear 
headphones with earbuds. Adding a third group allows you to compare the first two 
groups to a group that interacts with the assistant via boombox. 
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The question you’re trying to answer with your T-test, ANOVA, or non-parametric 
alternative is whether any of your groups different on the dependent variable- the 
outcome that you measured. The outcome has to be numerical, but it could show up 
in whatever form makes the most sense to you. Want to test learning or aptitude, use 
an exam. Want to test engagement with content, use time spent playing video. Want 
to test effectiveness of a call to action button, measure the number of clicks. Any 
measure that gives you a scalar value (a number that has both relative and absolute 
value), can potentially lend itself to parametric testing such as t-test or ANOVA. 
Ordinal outcomes, such as responses on a survey, where one person’s 3 out of 5 is 
not necessarily the same as another person’s 3 out of 5 or rankings, such as when 
Paul and Prue assign rankings to cakes baked by contestants on the Great British Bake 
Show can be analyzed using non-parametric versions that specifically take ordinal or 
rank-based data. 
A t-test will tell you if there is a difference between your two groups, and you’ll be 
able to determine based on whether there’s a minus in front of the t value what 
direction that difference is in. With ANOVA, however, you have an added step. The 
ANOVA itself only tells you if the groups are different AT ALL, so ANOVA is often 
paired with t-tests to determine which groups are different from each other and what 
direction that difference goes in. 

14



A simplification of experimentation is that with all else being equal, and a major goal 
of experimentation is for the researcher to make sure that all else is as equal as 
possible, if there is a difference between groups then the most logical explanation 
should be that it was due to the difference in the manipulated independent variable. 
The goal is to make direct comparisons between groups in order to determine which 
group has the most desirable outcome – then do more of the thing that led to the 
desirable outcome. If over-the-ear headphones lead to some moneys and earbuds 
lead to ALL OF THE MONIES, then selling earbuds will cause more moneys. That sort 
of thing. 
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Quick re-cap. We talked about observational research, and I focused on correlations, 
which allow one to predict the value of one variable based on knowing the value of a 
related variable.
We talked about quasi-experimental research which allows one to predict whether 
this ad will get people to convert to the iCult based on their level of income and how 
many people they love
Finally we talked about experimental, which allows one to predict – if I give you 
instructions for how to bake a cake through earbuds, will you bake a higher-ranked 
cake than if the same instructions were delivered via boombox
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The activity for the week is based on the readings for the week. Please read (or skim) 
the three readings and using knowledge gained from them, come up with a plan for 
your research going forward. One of the unfortunate things about learning is that the 
more you learn the more information you know is out there that you have not yet 
learned, and as enjoyable as it may be to just not think about these things at all, I’d 
like for you to start reflecting on how you approach research from the position that 
you are currently in. If you have never considered your epistemology before, here is 
an opportunity to reflect on your assumptions about how the world works and the 
chance to ask yourself whether your unique perspective on the world is the only 
correct perspective on it. 
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