SM3 Honors 7-4 Notes

Simulation and Statistically Significant
OBJECTIVES:

* Through a Simulation, develop an understanding of what it means to be statistically significant.
* Be able to explain what the chance variation from inherent randomness is that occurs when sampling and
how we deal with it.

Resource: https://www.khanacademy.org/math/statistics-probability/significance-tests-confidence-intervals-two-
samples/comparing-two-means/v/statistical-significance-experiment

EXAMPLE: Mr. Dietrich and Mr. Wilkie want to teach a new unit, two different ways. This year, they decided to teach it
both ways and then compare results. The results would help them could choose the best way for the following year. One
aspect they wanted to compare was how engaging the lessons were (essentially, whose lesson was more boring). Since

testing levels of engagement is hard to actually measure, both teachers agreed that an wouId be the best
way to test the levels in their students during the lessons. However, they can't afford brain wave monitoring equipment,
so they determined that when you are bored you eat more. This prompted them to monitor how many grams of goldfish
crackers were consumed during the lessons to indicate how bored students are.
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Their results:

They found that Mr. Dietrich's class consumed Cl grc\ms MOote ON Giwverq 6@

Does this mean that Mr. Wilkie’s lessons were more engaging, or could this have occurred just by chance?

*Maybes the Sfudents who Tend 40 ear mores (ﬁo‘r

randomly assighed 1© Mr- Dittvich’s ¢(acs.

Mavbe (t5 the time of day.
Understanding aspects about statistics, both teachers know that they can't just say that the way Mr. Wilkie taught was
“better”. They need to see if the results they found were unlikely to have occurred due to just chance variation. This
means that they will check to see if their result is STQ\'\9§ lCQ”l-_/,i glgnl T rO\YT\“

b didn't yust happen by chances of T what We saw STong nough

o Audlly Show rguits.

Using a simulation:

o
We will use a simulation to test "If there was no difference in boringness". What is the probability that there is a mean
difference of 9 grams or more just by chance? L—)QSSL{m PT\OH

we feed fo Keep tracke of all goldfish anouned by ghuderts .

1. First, we want to simulate what we could see in samples, "If there was no difference in boringness." If there is
no difference, then keeping track of what treatments student received (whose class they were in) should be
ignored.
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2. Results from Simulating this 150 times:

%,
ot
9
S
<

%? |

)

=
=

%

7%
P %
4,
%%

9090000000020 09000

9090000009990 000
©C199000000009200020090000
“19900000000000
EEXXEXERNY NN J
©10000000000
1900000990090

st
A
%

ok’

o

©

-

L

FS

©

(8]

Difference in mean grams eaten.

This is what is known as a Sqmp\\ng d ‘th b\’rho N 3

Many statistical ideas are founded on the understanding of what these are.

We observed, from our two samples, a mean difference of 9 grams. Label this on the sampling distribution.
In this case, a statistic is the sample difference of means. So, calculate the probability of observing a statistic as extreme,

or more extreme, of what we saw. /P - . . =0.0123 OR | %0/0 proklo |y
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Th re, ould conclude that there|s 0 d\ N)(2in how engaging Mr. Dietrich's and Mr. Wilkie's classes are.
When a sntuatlon results in a statistic that occurs only a small amount of the time, it means that we have
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In conclusion, the difference of 9 grams that was observed is extremely \“‘ KQ/\M &0 Omr just by chance.




