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So far this semester we’ve talked about how quantitative research is an examination 
of relationships between variables that are quantifiable in some way. Nominal 
variables, or categories, can be counted and examined in the form of frequency 
tables. Ordinal variables, or variables for which a mean may not be the most 
representative measure of central tendency, can be examined using non-parametric 
tests. Scalar variables can be examined using parametric tests such as Student’s t-test 
and Analysis of Variance. When you are comparing between two conditions of an 
independent variable, you have three options for type of t-test that depend on the 
design of your study. An independent samples t-test takes data that was collected 
between-subjects such that there were different people experiencing each level of 
the independent variable. A paired samples t-test takes data that were collected with 
the same people in each condition of the IV, but still examines the difference 
between their scores – this design might benefit from balancing which condition each 
participant experiences first to make sure that order of condition doesn’t create a 
systematic bias. Finally, a repeated measures t-test takes the difference in participant 
scores between a pre- and post- test and compares it to a reference value (often 0) to 
determine if the difference in scores was due to the IV or could not be distinguished 
from measurement error. 
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If you are working with multiple independent variables or more than two groups for 
one independent variable, you might try an ANOVA, which examines the differences 
between variances due to individual difference and compares those variances to the 
variance between groups to determine if group membership had an effect on the 
dependent variable. The f-ratio derived from an ANOVA analysis only tells you if there 
is a difference somewhere within the groups, but post-hoc analyses that compare 
between two groups let you know which groups different and by how much. ANOVA 
also allows you to examine possible interactions between two or three different 
independent variables. If you get much fancier than 3 IVs you are looking at a 
regression, which tries to plot the best fit line through the dependent variable based 
on different contributions (or lack thereof) from each of the independent variables. 
Other statistical analyses exist to examine variables with categorical or binomial 
outcomes as well as for counting frequencies, but those are outside of the scope of 
the current class. 
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I know that statistics can seem intimidating, particularly if you don’t have a strong 
fondness for maths, but it may help to think of statistics as simply a computational 
tool in your research toolkit. Your work as a quantitative researcher isn’t to calculate 
variances by hand or memorize formulas, your work around the statistics aspect of it 
really consists of two translational elements. The first happens when you come up 
with a dependent variable and define how you are going to measure it. During this 
step, take care to make sure that your measurement is as precise as possible so that 
you can be confident that you are measuring what you think you are measuring and 
not whatever that is plus a bunch of noise and error. When coming up with a 
dependent variable, it helps to have multiple perspectives on the measurement to 
ask what exactly is being measured here? And what else could we be measuring 
besides the phenomenon we’re investigating? The more consideration that goes into 
the definition of the dependent variable, the more accurately the study will have 
represented the phenomenon in question. Quantifying the dependent variable allows 
you to do some statistics on it, it is a lot like recreating an experience in digital form 
to feed it into a computer. Statistics allows you to summarize your data using 
measures of central tendency, which give you a sense of what outcome to expect 
from your population, and measures of dispersion, which give you a sense of how 
widespread the outcomes are within a population. 
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Once you have completed an analysis, you’re next objective is to translate the results 
back into a form that speaks to the phenomenon you are examining. A statistical 
analysis is only as useful as the data that are put in and the interpretation that comes 
out. What does it mean that you rejected your null hypothesis? How large was the 
effect in terms of how big a difference should someone expect when doing one level 
of the IV rather than the other? In the case of the experiment with music with lyrics 
and music without lyrics the translation might tell you how much longer you should 
expect the transcription to take while listening to one type of music vs the other. Or it 
might tell you that the effect is either too small for you to have detected with your 
experiment or that the effect isn’t there at all. You can’t really conclude that you 
accept a null hypothesis because if you wanted to test whether the null was true you 
would have to frame the null as the alternative and test the null of that! 
Don’t worry if stats are still eluding you, it’s a lot of ground to cover in a fairly short 
time period, but the more you encounter these concepts the more familiar they will 
seem and the better prepared you will be to make sense of things. And now, we’re 
going to move on to surveys. 
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I’d like to start off by saying that survey is one of the most challenging methodologies 
I have come across, but they seem deceptively easy and straightforward. Who 
wouldn’t want to get answers to questions from a large sample of people?! I’m not 
going to tell you to stay away from surveys, because I understand the appeal, but I am 
going to try to give you some suggestions for how to incorporate as much rigor as you 
can into your surveys so that you increase the likelihood that you’re actually 
measuring what you intend to measure. 
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Here’s something I want you to keep in mind when you’re creating a questionnaire. I 
want you to think about a book that you have read for which a movie has been made. 
Think about the way that you imagined the characters and the scenes and how you 
recreated the story in your own mind as you read it. You were just taking in words 
and creating your interpretation of the story in your mind. Maybe you then watched 
the movie version of the book and found that the characters were not quite what you 
expected. They were interpreted from the same words of the same story, but came 
out different from the version that existed in your mind. This is how I want you to 
think about the questions that you ask – you are giving your participant words 
arranged in a question but it is up to them to interpret what those words mean and 
you have very limited control over that. A question that may have an obvious 
interpretation in your mind might read differently to someone who hasn’t been 
thinking about the exact thing that you want to ask about. The cat wizard you put in 
your question might not be the cat wizard imagined by your participant. 
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Let’s start from the first decision point you’ll come to when planning a study after 
you’ve determined your research question: deciding whether survey is the best 
approach to answering your question. I like to start by working backwards from what 
information I would like to have by the end of the study. Surveys are quantitative but 
can ask qualitative questions – qualitative analyses are generally reserved for short-
answer questions while quant works for ratings and multiple-choice responses. Then I 
can also work forwards from what information survey can give me that other 
methodologies can’t: a lot of data in a relatively short amount of time, evaluations, 
opinions, information about users and user preferences, and a snapshot of the 
present. Surveys tend to reflect how people think and feel at the time they are taking 
the survey but it’s challenging to create a survey that people will respond consistently 
with the same responses at different time points. 
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There are benefits and drawbacks to any methodology, and here are the ones I could 
think of for survey: survey is great if you want to include participants from all over the 
place – as long as they can understand your questions and have an internet 
connection they can fill out your questionnaire. You don’t have to schedule time for 
participants and they can do it at their own leisure, which is great for both parties, 
but can lead to a bunch of unfinished surveys that were opened and maybe started 
but anything done on a computer or smart device is vulnerable to inference from all 
of the things that distract us on our screens. Participants use their own equipment, so 
as long as you make your survey accessible, people should be able to answer it using 
whatever input devices they have at their disposal. Iowa State has a site license for 
Qualtrics, which has accessibility features, so feel free to use that while you’re 
enrolled. Qualtrics will also allow you to check the usability of your survey on 
different screen sizes and give you suggestions to increase the likelihood that 
participants will complete it. It’s relatively easy to get a survey-based study approved 
by the IRB because they are relatively low risk. 

Drawbacks are that you have no control over your data – you have no idea how 
participants are actually answering your questions – whether they are putting some 
thought into them or just randomly selecting options or completely misinterpreting 
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the thing. Once the survey is out there you only get to see what the results are 
without really knowing how they came to be. Depending on the length of survey, 
difficulty of questions, and the whims of the participant, you might end up with 
missing responses. Surveys tend to get sent out to a lot more people than actually 
respond to them – so response rates can be fairly low, especially for surveys that ask 
for time but offer nothing in exchange. It’s hard to tell if you’re getting a biased 
response, like if someone is having a really bad day and completes your survey and 
takes out their frustrations on that survey – you don’t get tone of voice from a survey. 
You also don’t get to make clarifications or ask follow-up questions, so what you get 
is what you get. I have no idea how many bots fill out surveys, but surveys that offer 
rewards might get some action from bots. 
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Lets say you decide to proceed with survey methodology. I recommend starting by 
listing all of your objectives - what is it that you want to learn from your survey? If 
you have a list of objectives you can make sure that every question you ask speaks to 
a particular objective that you have and you’re not asking questions that contribute 
no useful information or have nothing to do with your objectives.
I like the SMART approach to objectives – make sure that your objectives are 
Specific – surveys won’t give you answers to life’s biggest questions
Measurable – make sure your objectives are measurable and not so subjective as to 
be unique to each individual
Achievable – make sure you can actually achieve your objectives with your survey – if 
they are unattainable, scale them back
Realistic – make sure you have a realistic view of who will actually answer your survey 
- not everyone has the time or energy to answer a survey so be realistic in terms of 
how many responses you expect 
Timely – make sure your objectives match the time constraints that you have – a 
conservative estimate of time gives you opportunities to revise if you need to 
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An important consideration for survey is who do you expect to do the survey, and 
why should they want to do it?  The ideal state of affairs might be that you want a 
representative sample of a population of your users – maybe there’s a specific subset 
that you want such as expert users, but within that group having a random sample 
would give you the highest likelihood of being representative (as opposed to biased). 
Reality isn’t as convenient as the ideal, so it’s unlikely that every member of your 
chosen population is going to have an equal chance of completing your survey. Not 
least because not everyone wants to do your survey. I haven’t met too many people 
who actually enjoy doing surveys, so let’s assume that you’re automatically limited to 
the population of people who are at least willing to fill out a survey. If you are doing a 
product-based survey you might need to ask in what context are you expecting 
people to use your product and if it’s in multiple contexts, are you going to focus on 
one context and direct your questions towards that or focus across contexts? You 
should also think about how you are going to reach prospective participants – how 
will people know that your survey exists and that they are invited to participate in it? 
Are you going to reach out to specific individuals? Post it on a board where people 
are likely to come across it? Share it on social media? Your participants are also 
limited by how you are able to reach them and what they are required to be able to 
do to access your survey. If you want an inclusive survey, make sure you invite 
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participation in a way that is accessible so that you’re not leaving people out based 
on their abilities. 
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There are a few different ways to sample for surveys and some of these are more 
realistic than others. The least realistic method is random – it only works in 
populations of which all members are known, so it might be possible in the context of 
sampling from all employees of a small to mid-sized company. Random works if you 
can ensure that each person in a population has an equal chance of being recruited. 
Now even if you manage to contact all of the randomly selected people on your list 
you are still probably only going to get responses from those who are open to doing 
your survey. A variation on random is systematic random, which is like random but 
instead of just randomly selecting participants from a population, you generate a list 
of all members of the population and then take every Nth member, where N is a 
multiple of a number that makes sense given the size of your population and the 
number of participants you want. 
Going from more to less random you can do stratified random and divide your 
population into strata based on the characteristics you want represented in your 
sample. The trick here is to know the relative frequency of each characteristic in your 
population so you can represent the characteristics based on their rate of occurrence 
in the population. As in if you have a population, 70% of which is adults over age 75, 
your sample should not be majority teenagers. 
Quota sampling is similar to stratified but instead of going for relative representation 
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based on population demographics, you can set quotas such as 5 people who have 
dyslexia and fill that category in a way that makes sense for you rather than trying to 
randomly fill it. 
The most common method for sampling is convenience, which is great for a pilot test 
or preliminary study, but a sample that is convenient for you might also be a sample 
that is biased towards people who you personally know and probably have things in 
common with. 
An alternative form of convenience sampling is when the researcher uses their 
judgment to determine which population she believes to be representative (such as a 
population of children attending public school in New York City as representative of 
kids in urban school environments) and is convenient for her to sample because she 
works in New York City public schools.
Finally, there is snowball sampling, which entails asking participants to tell their 
friends about your survey, which is great for when you are working with hard to reach
populations and your survey seems like something people will want to share. Ideally 
your participants get something out of the exchange, which will also make them 
more likely to tell their friends about it. 
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Sampling can be more complex if you want to get into the weeds of it, but I’ll just 
leave this slide in the notes and include some readings for if you want to learn more 
about sampling for generalizability. 
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Here’s my recommendation for how to approach survey: 
Step 1. Establish your research objectives – make sure you know exactly what you 
want to learn from your survey so that you can tailor your questions to meeting your 
objectives. 
Step 2. Design a research protocol around those objectives that includes the 
following:

A. How many people you want to reach and how you intend to reach 
them

B. What data you are collecting and how they relate to your objectives 
– matching questions with objectives allows you to make sure that each objective has 
at least one question and that you’re not overloading one objective with too many 
questions

C. Your questions – match them up with your objectives – if you have 
complex objectives, split them up into contributing variables and assign the variables 
to the questions that speak to them

D. How you are going to analyze your data – if you are asking Likert-
scale questions such as those that go from strongly disagree to strongly agree, 
consider how you might approach the analysis. If a participant takes your survey 
twice and changes their answers between strongly agree and agree, does it really 
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make sense to assume that those categories are different? 
E. If you have open-ended questions think about how you are going to 

analyze those
The more information and organization you have on the front end the easier it will be 
to make sense of your data once you have collected it. 
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