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Overview

• Stats test continued

• Qualitative analysis

• Take-home
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Statistical tests
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Comparing Dependent Independent Parametric 
(Dependent variable is 
mostly normally 
distributed)

Non-
parametric

The means of 
two 
independent
groups

Continuous / 
scale

Categorical / 
nominal

Independent t-
test

Mann-Whitney 
test

The means of 2 
paired 
(matched) 
samples

Continuous / 
scale

Time variable 
(before/after)

Paired t-test Wilcoxon 
signed rank test

The means of 
3+ independent 
groups

Continuous / 
scale

Categorical / 
nominal

One-way 
ANOVA

Kruskal-Wallis
test

3+ 
measurements 
on the same 
subject

Continuous / 
scale

Time variable Repeated 
measures 
ANOVA

Friedman test

Relationship 
between 2 
continuous 
variables

Continuous / 
scale

Continuous / 
scale

Pearson’s 
Correlation 
Coefficient

Spearman’s 
Correlation Co-
efficient

Predicting the Continuous / Any Simple Linear 
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t-test: Test if two groups have the same mean 
(average)
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T-test requires:

• Independent variable: categorical binary 

• Dependent variable: numeric (continuous or discrete) 

• Data must be normally distributed
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Normal distribution
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Real data is messy

8



Normal distribution
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T-test: Do two populations have the same mean?
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Different means
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Maybe? different means
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Likely not different means
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I showed participants 4 code samples and asked 
them what the code would do. I then asked them how 
confident they were in their answer.

Research Question: Does the code sample shown 
impact confidence in their answer?
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Research Question: 
Does the code sample 
shown impact 
confidence in their 
answer?

Within-subjects

Independent: 
Which code sample 
shown

Dependent: 
Confidence
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Problem: My 
categorical variable 
(code sample) is not 
binary, there are 4 
levels. 

Solution: Run the t-test 
on each pair. So test A 
vs B, A vs C, …. C vs D. 

Real solution: Use an 
ANOVA (not covered in 
this class)
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Running the t-test

• This is a “within subjects” test where one person gave a confidence 
answer for both Code Sample A and Code Sample B
• So we use a Paired t-test

• Create two arrays (or Excel columns) one with Code Sample A 
confidence, the other with Code Sample B confidence

• Two-sided (tailed) 
• For now, just do this. I don’t have time to explain. 

• Alpha of 0.05
• p-value needs to be less than 0.05 to show that the two code samples produce 

different levels of confidence
• Means that 5% of the time we will get the wrong answer from the statistical test
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5 4 3 2 1
Not at all 
confident



Different means, small difference
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I ran a survey to learn about software update 
behaviors.

Research Question: Do women and men feel like 
they ask others for technical help with different 
frequency?

20



Research 
Question: Do 
women and men 
feel like they ask 
others for help 
with different 
frequency?

Between-subjects

Independent: 
Gender 

Dependent: 
Agreement

I often ask others for help with technical 
questions

Female
Male
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Running the t-test

• This is a “between subjects” test where each person gave only one 
answer
• So we use a normal t-test (not paired)

• Create two arrays one with women’s responses, one with men’s

• Two-sided (tailed) 
• For now, just do this. I don’t have time to explain. 

• Alpha of 0.05
• p-value needs to be less than 0.05 to show that the two genders produce different 

levels of confidence
• This choice means that 5% of the time we will get the wrong answer from the 

statistical test
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Femal
eMale

1 5
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Maybe? different means
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I asked participants to tell me a story about a prior 
software update. 

Research Question: Are people who relate positive 
stories older or younger?
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Research 
Question: Are 
people who relate 
positive stories 
older or younger?

Between-
subjects
Dependent: 
- Age
- Numerical
Independent: 
- Negative or 
Positive
- Binary

Negative 
stories

Positive 
stories
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Qualitative analysis



When we need qualitative analysis
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When we have unstructured data (text, image, video….)
• Interview
• Open-ended entries
• Think aloud transcripts
• Short videos
• Photos
• Webpage
• Social media posts
• ….
Goal: form reliable interpretation of the data



Give a try!
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Give a try!
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- Snapshot of an app on a phone
- Child playing with dog
- Edited picture
- Motion detection enabled
….



Give a try!
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What are the privacy concerns?
- Children being monitored 
- Camera placed in the living room
….



Inductive coding vs deductive coding
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- Inductive: look for any ideas 
that interest you from 
different aspects

- Snapshot of an app on a 
phone
- Child playing with dog
- Edited picture
- Motion detection enabled
….

- Deductive: start with some 
hypothesis

- Children being monitored 
by app (privacy concern) 
- Camera placed in the 
living room (place of the 
scene)



We often use inductive and deductive coding 
together!
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https://www.nngroup.com/articles/thematic-analysis/
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Codebook
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• Read the data, iteratively refine the codes (in discussion with 
others), organize codes in a hierarchy…  



Reliability

39

• Stability (intra-rater reliability): whether the same coder codes 
the data in a consistent way throughout the process

• Reproducibility (inter-coder reliability): whether different 
coders code the same piece of data consistently (metric: 
Cohen’s Kappa)  



Do we still need a human coder?
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Take-home

• (Blog) Li, J., Sun, K., Huff, B.S., Bierley, A.M., Kim, Y., Schaub, 
F. and Fawaz, K., 2023, January. “It’s up to the Consumer to be 
Smart”: Understanding the Security and Privacy Attitudes of 
Smart Home Users on Reddit. In IEEE Symposium on Security 
and Privacy (SP)

• (Blog) Forbes - Is Apple’s New Vision Pro Going To Be A 
Privacy Nightmare?
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https://par.nsf.gov/biblio/10401024
https://par.nsf.gov/biblio/10401024
https://par.nsf.gov/biblio/10401024
https://www.forbes.com/sites/kateoflahertyuk/2024/02/02/is-apples-new-vision-pro-going-to-be-a-privacy-nightmare/
https://www.forbes.com/sites/kateoflahertyuk/2024/02/02/is-apples-new-vision-pro-going-to-be-a-privacy-nightmare/
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