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First, the news...

= First 5 minutes we talk about something interesting and recent
= You will not be tested on the news part of lecture
= You may use news as an example on tests
= Why do this?
1. Some students show up late for various good reasons

2. Reward students who show up on time

3. Important to see real world examples
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t-test: Test if two groups have the same mean
(average)



R
T-test requires:

= Independent variable: categorical binary

= Dependent variable: numeric (continuous or discrete)

= Data must be normally distributed
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Real data is messy
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T-test: Do two populations have the same mean?
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Maybe? different means
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Likely true mean is the same
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Statistics sometimes concludes incorrectly that two
means are different when they are really the same.
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| showed participants 4 code samples and asked
them what the code would do. | 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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Problem: My categorical
variable (code sample) is
not binary, there are 4
levels.

Solution: Run the t-test on
each pair. So test Avs B, A
vs C, ....Cvs 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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> t.test{a.cunfidence,b.cunflde

data: a.confidence and_ b

= -5.2699, df = 383, value = 2 285e-07

alternative hypothesis: true difference 1n means 1s not equal to @
i interval:

-0.3218198 -0.1469302

sample estimates:
mean of the differences
-0.234375




Different means, small difference




| 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?
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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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> t.test(as.numeric(dsi_ask_others_for_he l: i
R

Welch Two Sample t-test 1 5

data: as.numeric{dS$i_ask others for help[dSgender == "Female"]) and

t = -3.4481, df = 253.99)] p-value = 0.0006606

alternative hypothesis: true difference in means is not equal to @

95 percent confidence interval:
-0.6245978 -0.1764934
sample estimates:

mean of x mean of v
3.751886 4.,149425 26
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Different means, but difference is not large




| 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:
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> t.test(s_neg5age, s_posSage)
Welch Two Sample t-test

data: s_negSage and s_posSage
t = 8.75677, df = 123.87, p-value = B.4506
alternative hypothesis: true difference in means 1s not equal to @
95 percent confidence interval:
-2.063833 4.618658
sample estimates:
mean of x mean of vy
35.42667 34.14925

30



No statistical difference between means




Questions
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