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Kylie Fuoss
Instructor: Lesile Smith

Calculating P-values
Part 1:

EX: A Marine Biologist claims that the mean production of bubbles blown by the population of
sunfish is less than 25 bubbles per hour. (Assume the standard deviation of the population of
fish bubbles blown per hour is 3.3). A random sample of 35 fish are collected and observed to
find that they have a mean of 22 bubbles blown per hour.
Test the Marine Biologists claim at a 0.05 level of significance.

Step 1: H : μ= 25 H1: μ< 25

Step 2: α= 0.05

Step 3:
Using Ztest

Figure 1

We are able to utilize a Ztest because we are given the population standard deviation, if we
were not given a population standard deviation and instead a sample standard deviation we
would then utilize a Ttest if n≥30. μ is our population mean σ is our population standard
deviation “x bar” is the mean of our sample and n is the number in our sample. We select < μ
because we are trying to prove if the mean number of bubbles blown per hour is less than 25.
This in turn becomes the null hypothesis μ= 25 and our alternative hypothesis μ< 25. Once you
press “Calculate” the p-value= 3.77x10-8.
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Using Normal CDF

To utilize normal CDF we must have a normal population meaning n≥30. We are trying to find
the p-value which will be the area of the curve to the left of 22 bubbles per hour. Noramalcdf
calculates the area under the curve between an interval a and b. Normalcdf syntax is
normalcdf(a,b,μ,σ/(n).5) μ being population mean and σ being population standard deviation
and n being number in sample. Because we are utilizing a normal curve we must add or
subtract from 0.5 or 1 to achieve the probability, here we will subtract from 0.5 because 22 is
less than the population mean 25 and on that half of the curve the total area would be 0.5.
Therefore to calculate less than 22 we will use 22 as “a” and 25 as “b” for our interval and
subtract it from the total 0.5 to achieve the probability we want. 0.5- normalcdf(22,25,25,3.3/35.5)
our p-value is 3.77x10-8.

Using Table and calculating Z value



To calculate the Z score we use the above equation where “x bar” is sample mean and μ is
population mean; σ is calculated by σ/(n).5and then divided by square root of sample size. The
calculated Z value is -31.81. You then utilize the table, on the side labeled Z scroll to -31.8 and
then go to the row containing 0.01.

Step 4:
P-value < α
Reject null hypothesis.

Step 5:
There is significant evidence at the 0.05 level of significance to conclude that the mean number
of bubbles sunfish blow per hour is less than 25.

Part 2:

EX: A study was done on leaves testing the time the leaves turned brown. 1000 leaves were
sampled and showed that 333 of them turned brown by the beginning of September. Is there
significant evidence to conclude that the rate of leaves turning brown by the beginning of
September differs from 0.52, the proportion of leaves that had turned brown last year by the
beginning of September? Test with a 0.01 level of significance.

Step 1:
H : p=0.52 H1:p≠ 0.52

Step 2: α=0.01

Step 3:
1PropZTest

Here we use 1PropZTest because this problem deals with proportions. We are given a
proportion to test p =0.52, x is the number out of the total sample 333 and n is the sample
1000. We choose p≠ because we are just testing if it is different, not if it is above or below.
Press “Calculate” to find that p= 2.61x 10-32



Using Normal CDF

To utilize normalcdf we will need a normal distribution. To create this we find a Z score using the
above equation. P is our population proportion 0.52 and “p hat” is our sample proportion with
333/1000=0.333. In a normal distribution the mean is 0 and the standard deviation is 1 which
will be utilized in normalcdf. The calculated Z value is -11.84. Using this as our interval number
with 0 we calculate normalcdf.

Using Table and calculating Z value

The z value has already been calculated above to be -11.84. Using the above table we can use
the column to find -11.8 and the row to find .04 for our p-value.

Step 4:
p-value < α
Reject null hypothesis

Step 5:
There is evidence at the 0.01 significance level that the number of leaves turned brown at the
beginning of September is not 0.52.



Part 3:

EX: In a balloon museum, attendants have been polled to determine if a relationship exists
between age and enjoyment of said balloon museum. The results are present in the table below.
Test at a level of 0.05 significance.

Museum Enjoyment Level Age
Child (<18) Adult (>18)

Total

Enjoyed: 100 25 125

Did not Enjoy 45 20 65

Total 145 45 190

Step1:
H : Enjoyment of museum and age are independent
H1: Enjoyment of museum and age are dependent

Step 2:
α= 0.05

Step 3:
Using X2- test for independence (calculator)

A= 100 25
45 20

E= (RxC)/n

B= 95.39 29.61
49.61 15.39



p-value= 0.0976

Here we just simply calculate the matrix values from matrix A into matrix B using E= (RxC)/n
where R is the sum of the row, C is the sum of the column and n is the total number. We then
utilize our calculator Chi Square Test for Independence to find the p value 0.0976.

Using X2cdf

Utilizing this X2cdf we can take our X2 value from the formula above calculating 2.744 and
utilize it in X2 cdf. With the formula p-value= 1- X2cdf(0,2.744,n-1) n-1 being the degree of
freedom which is 2-1=1.



Using Chi- Squared Table

To utilize this table we calculate our degrees of freedom (n-1) in our case 189 and then we look
at our significance level and then we will find our p-value.

Step 4:
P-value > α
Fail to reject the null hypothesis

Step 5:
There is not enough evidence at the 0.05 significance level to conclude that the enjoyment of
the museum and age are dependent.

Part 4

EX:
A sewer is interested in the preference of 3 different sewing machines, Singer, Brother and
Juki.The last 900 sales show that 350 customers bought Singer, 323 bought Brother and 227
bought Juki. Test the hypothesis using 0.01 significance level that the 3 sewing brands are
equally popular.

Step 1:
H : p1=p2=p3
H1: proportions are different from what was specified in H

Step 2:
α= 0.01

Step 3:
X2 Goodness of Fit Test (formula)



Observed
Frequencies

350 323 227

Expected
Frequencies

300 300 300

Using this formula where O is observed, E is expected, we can find our X2 value. We can then
use X2Cdf with formula p-value= 1- X2Cdf(0, x2, degrees of freedom) to find our p-value.

Using X2Goodness of Fit (calculator)

For this method we just type in our data into L1and L2 then choose the GOF test and it will
calculate the p-value for use, p-value= 8.92 x 10-7

Using GOF program



These are the steps to take to add the GOF program to your calculator if your calculator does
not already contain it. Afterward you can enter your L1and L2 lists then select programs and
select CHIGOF and it will calculate the p-value.

Using Chi-Squared Table

To utilize this table we calculate our degrees of freedom (n-1) in our case 2 and then we look at
our significance level and then we will find our p-value.

Step 4:
p-value<α
Reject null hypothesis

Step 5: There is significant evidence at the 0.01 level that there is a preference for a certain
brand of sewing machine.
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