October 23, 2018

The Ch.*t lest will e
Monday | OcT qh

because o0 that the ?mpogq\
?@Y PQ&PQWSQ Rias P OSQQJV Con

e turned on T\AQ&c&o\y OQ%.“)@}

A strategy to help account for variability in the
response that is introduced by an uncontrolled
variable

Randomized Block Designs
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(Q Lesson 4.2: Day 3: Does type of SAT prep matter? N 49%5

- Ed
% >SHS has decided to offer an SAT prep class again this year. The same one you read about before. It Will
be offered in two different formats: online or classroom teacher. The counselors want to know
which teaching method will yield higher SAT scores so they have allowed us to set up an
experiment. 50 students have signed up to take some form of the SAT prep class.(20 seniors
and 30 juniors)

1. Outline (meaning a diagram) a completely randomized design to compare the two
treatments.

1. Outline (meaning a diagram) a completely randomized design to
compare the two treatments.
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1. Outline (meaning a diagram) a completely randomized design to
compare the two treatments.
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2. The counselors at SHS hypothesize that the online vs. classroom results
could be greatly affected by the grade level of students that were put
into each treatment group. They know that seniors generally score
better on the SAT than juniors. How could we adjust our experiment to
ensure that there is even split of seniors and juniors in each class? Draw
an outline of the experiment with your modifications.
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3. The counselors are now worried that a student’s GPA is certainly going
to affect their SAT score. Let’s look only at the Juniors. We want to be

sure that the different GPAs are being evenly distributed into the two
treatment groups.

How could we be sure the GPAs are evenly distributed?
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A block is a group of experimental units that are known before the
experiment to be similar in some way that is expected to affect the
response to the treatments.

In a randomized block design, the random assignment of experimental
units to treatments is carried out separately within each block.

Using a randomized block design allows us to
account for the variation in the response that
is due to the blocking variable. This makes it
easier to determine if one treatment is really
more effective than the other.
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When blocks are formed wisely,
it is easier to find convincing
evidence that one treatment is
more effective than another.

1. Outline (meaning a diagram)
compare the two treatments.
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2. The counselors at SHS hypothesize that the online vs. classroom results
could be greatly affected by the grade level of students that were put
into each treatment group. They know that seniors generally score
better on the SAT than juniors. How could we adjust our experiment to
ensure that there is even®@plit-of seniors and juniors if each class? Draw
an outline of the experiment with your modifications.
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Randomized Block Designs — The Big Ideas
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Randomized Block Designs — The Big Ideas
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3. The counselors are now worried that a student’s GPA is certainly going
to affect their SAT score. Let’s look only at the Juniors. We want to be
sure that the different GPAs are being evenly distributed into the two
treatment groups.

How coyld we be sure the GPAs are evenly distributed?
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Randomized Block Designs — The Big Ideas
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What is the benefit of blocking?

Blocking accounts for a source of , just like stratifying. This means that

blocking is a good way to increase your chances of finding

In general, how can we determine which variables might be best for blocking?

Use the variables that are most with (that can best predict) the

response variable. The units should respond similarly, but differently

than the units in other blocks.

What is the benefit of blocking?
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What are some variables that we can block for in the caffeine experiment?
Anything that would create variability in the response.

(e.g., , , )

What is the difference between blocking and stratifying?

Blocking is to experiments as is to /
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What is the difference between blocking and stratifying?
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7. Possibilities for Matched Pairs
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Could we use matched pairs for the caffeine experiment?
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8. Clockwise or counterclockwise? Matched pairs design

A track coach wants to know whether his long-distance runners are
faster running the track clockwise or counterclockwise. Design an
experiment that uses a matched pai: - design to investigate this
question. Explain your method of pairing.

8. Clockwise or counterclockwise? Matched pairs design
A track coach wants to know whether his long-distance runners are
faster running the track clockwise or counterclockwise. Design an

experiment that uses a matched pairs design to investigate this
question. Explain your method of pairing.
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Check Your Understanding:

Researchers would like to design an experiment to compare the
effectiveness of three different advertisements for a new television series
featuring the work of Jane Austen. There are 300 volunteers available for
the experiment.

1. Describe a completely randomized design to compare the effectiveness of
the three advertisements.
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2. Describe a randomized block design for this experiment. Justify your
choice of blocks. :
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3. Why might a randomized block design be preferable in this context?
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