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The Bridge to Inference

In Section 2.4, we learned that bias is everywhere. In Section 2.5, we learn how to fight
it at the source. Sampling is the act of choosing a few individuals to represent the many.
If your sample is representative, you can speak about the population. If it isn’t, you are
essentially guessing blindly.

Bill the Statypus says: Garbage in, garbage out. If the sampling method is flawed,
the most sophisticated math in the world cannot save your conclusions.

Sally the Statypus says: Finding the right people is often the hardest part of being
a researcher! We want everyone to have an equal chance of being heard, but the
world is a big, messy place.

1. The Gold Standard: Simple Random Sample

Based on Section 2.5 of your text, define a Simple Random Sample (SRS).

2. The Convenience Trap

A Convenience Sample occurs when a researcher selects individuals who are easy to
reach or readily available, rather than using a random process. Because the selection
isn’t random, it rarely represents the broader population.

Action Item: Scenario: The Early Bird Coffee Shop

A researcher at Statypus University (SU) wants to find the “average hours of sleep”
for the student population. To save time, they stand outside the campus coffee shop
at 7:00 AM on a Monday and survey the first 50 students they see.

Identify the specific danger in this convenience sample. Who is likely over-represented
in this data? Who is left out? Explain how this could lead to a misleading conclusion about
student sleep.

Statypus Insight: Quality over Quantity

A sample of 1,000 people chosen for convenience is almost always less accurate than
a sample of 100 people chosen randomly. In statistics, quality of selection beats
quantity of data every single time.
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Strategic Precision: Multi-Level Stratification

Sometimes, a Simple Random Sample is too “loose.” If we want to ensure our sample
reflects the actual diversity of a population, we use Stratified Sampling. We divide the
population into groups (strata) and sample from each.

Bill the Statypus says: Stratification reduces variance by ensuring the “mix” is con-
trolled. It prevents accidental exclusion of critical subgroups.

1. The 2-Level Walkthrough

Imagine you are conducting research at Statypus University (SU). You want to under-
stand student opinions on a new campus policy. You realize that Year (Undergrad vs.
Grad) and Living Status (Commuter vs. Resident) are two variables that might drastically
change a student’s answer.

Action Item: Building the Strata

By using two levels of stratification, you create a grid of “bins.” Fill in the four result-
ing strata names in the boxes below:

Undergrad

Grad

Commuter Resident

Strata 1: Strata 2:

Strata 3: Strata 4:

2. Balanced Representation

If you want to sample 100 students total and you use a Simple Random Sample, you
might accidentally end up with 95 Residents and only 5 Commuters just by “luck of the
draw.”

Explain how the grid above allows you to force a representation of all perspectives in
your final data.

Sally the Statypus says: By forcing the sample to include people from every bin, we
make sure that no one’s unique experience is drowned out by the majority!
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Fair Representation: Proportional Scaling

Even when we use strata, we must be careful. If the population is 90% Undergraduate
and 10% Graduate, our sample should reflect that. We shouldn’t pick 50 of each, or our
data will give the Graduates ten times the “voice” they actually have in the population.

Bill the Statypus says: If the sample proportions do not mirror the population
proportions, the summary statistics will be fundamentally biased toward the over-
represented group.

1. Calculating the Quotas

Imagine our SU student population (N = 10, 000) breaks down as follows:

– Undergrad Residents: 40% (4,000 students)

– Undergrad Commuters: 30% (3,000 students)

– Grad Residents: 10% (1,000 students)

– Grad Commuters: 20% (2,000 students)

Action Item: The Proportional Logic

You are tasked with building a representative sample of 500 students. Calculate
how many students you must randomly select from each “bin” to ensure your sample
is proportional to the population.

1. Undergrad Residents: 500× 0.40 = students.

2. Undergrad Commuters: 500× 0.30 = students.

3. Grad Residents: 500× 0.10 = students.

4. Grad Commuters: 500× 0.20 = students.

2. Reflection on Fairness

Why is it “more fair” to pick fewer Graduate Residents than Undergraduate Residents in
this specific scenario? What would happen to the “average opinion” of the sample if we
just picked 125 people from each of the four bins instead?
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The Sampling Horizon

The methods in your textbook are the absolute basics. Professional researchers use even
more complex methods to ensure they capture the nuances of different populations.

Bill the Statypus says: SRS and Stratified samples are the foundational blocks. Most
other methods are just variations on these themes.

Sally the Statypus says: True, but those variations are really cool! Sometimes re-
searchers use geographic clusters or mathematical intervals. Let’s see what else is
out there!

1. The AI Mission

Open your favorite AI assistant. To get a good answer, you need to provide context. Tell it
that you have already learned about Simple Random Samples, Convenience Samples, and
Multi-Level Proportional Stratification. Ask it for three other types of sampling methods
used in research and have it explain them simply.

2. The Advanced Report

Identify the three methods provided by the AI and write a single sentence for each ex-
plaining its primary goal.

Advanced Method 1:

Advanced Method 2:

Advanced Method 3:

Reflection: The Responsibility of Selection

If you were reading a study that claimed a new law was supported by “60% of stu-
dents,” but you discovered the sample was only taken from a single fraternity on
campus, how would that change your trust in the number? How does knowing the
method of sampling protect you from being misled?
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