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In order to complete this project,
participants will need internet access
and specifically access to Facebook.
Several of the participants, but not
necessarily all, will need to have preexisting Facebook accounts with several
Facebook friends, which we will refer to
simply as friends from now on.
Participants will also need to have a TI83 or -84 calculator.

Divide the participants up into groups of
a convenient size, and make sure at
least one person in each group has a
Facebook account with a couple of
dozen friends or more. This group
should collectively find ten of their
Facebook friends. If every person in
the group has a Facebook account, the
group might be best choosing two
friends from each participant. Once the
group decides how many friends each participant is choosing, these friends
must be selected randomly from the total friends in the participant’s network
to create our random sample. The instructor may want to talk about why it
is important to choose randomly and will certainly want to discuss how to
choose randomly. There are many ways, but perhaps the most efficient way
is to get the network of friends into a list, number the list, and randomly
choose two (or five or ten, etc.) from that list using a random number
generator. Since we are emphasizing the TI calculators, we will use the
random number generator on the TI.

To get the total number of a
participant’s friends, click on the profile
link, which can be found in the upper
left corner of Facebook. Then, on the
Profile page, the number of total friends
can be found along the left side.
To get the participant’s network of
friends into a list, click on the account
link, right next to the profile link, and
select “Edit Friends.” Then, along the
left side menu, select the Friends icon. This action will list all of the friends
in the participant’s network with fifty friends per page – or at least that is
what the action does in my account.

To randomly select friends from the
participant’s network, we will use the
random number generating function,
randInt, on the TI. To get to this
function, press Math and then scroll
right to PRB. Then choose option 5 for
the randInt function. This function
takes in three things: the numbers you
want as the minimum and maximum for
your random range and the amount of
random numbers you want to generate, where the function looks like
randInt(min, max, # of #s). If the participant wishes has 130 friends in her
network and is supposed to choose five randomly, for example, she would
do randInt(1, 130, 5) and press enter to get five random numbers between
1 and 130. If her numbers were 128, 37, 36, 16, and 7, then she would find
her 128th, 37th, 36th, 16th, and 7th friends. Remember that there are fifty
friends per page. Also note that, in some cases, the calculator will give
duplicates, in which case you should throw out the duplicates and replace
with new numbers using the randInt function again.

Have participants guess the distribution
shape, and you may want to have them
help you draw the various shapes.
After you draw the shapes, talk about
how you would label the axes with total
number of friends on the x-axis and
frequency of Facebook users on the yaxis.

Students will tend to guess normal,
from our limited experience, because
that is the distribution we talk the most
about. But a normal distribution would
mean no or very few Facebook users
would have zero or just a handful or
friends. It would also mean that the
curve would be symmetrical around
some specific mean. Discuss if that
would be the case or not.

Have participants discuss what they
would guess the average number of
Facebook users to be. These guesses
will likely be tainted by the data they’ve
collected, so you may prefer to have
them guess before gathering the
data. From our limited
experience, students tend to
guess between 200 to 400
friends, and that range is a
decent representation of their
own number of friends.

Now, things can start to get interesting.
Facebook keeps a lot of statistics on
users, and they claim that the average
Facebook user has just 130 friends in
his or her network. If your guess is
300 and Facebook says it is 130,
how do we explain that
discrepancy? How can we use our
data, our sample, to test whether
Facebook’s average of 130 is
correct or not?

That depends on the guess and it also
depends on what we mean by
“significantly.” Being a statistical
activity, we should think about whether
the difference is statistically significant
at the 1%, 5%, or even 10% level,
although we may just want to compute
the p-value without choosing a
particular significance level.

So, we are running the hypothesis test
with our students, and the first steps
should be to choose the null and
alternative hypotheses. Our alternative
hypothesis may be different depending
on what guess we’ve given for the
average, but it will probably be as
follows.

H0: The average number of Facebook friends each user has is, as Facebook
claims, 130.
Ha: The average number of Facebook friends each user has is more than
130.
Let the participants discuss each of
these. The first assumption we have
failed on, though we can hold off on
bringing that to their attention. We
have chosen a simple random sample
of Facebook users among the friends of
the participants, but this limited pool is
hardly random to start with. We will
hold off on discussing that for now. We
also don’t have a normal distribution,
but we can let participants see that for
themselves when we look at the distribution our sample gives. We hopefully
will have a large sample size so that this assumption actually will be met.
We do not know sigma, and we should point that out. Even though sigma is
unknown, we can still do a t-test.
Now you will want to get all of the data
together, write it on the board, and
have participants add the data values
into L1 in the calculators (Stat > Edit).
Since each group is collecting 10 values,
you will hopefully get 30 to 60 data
values. If you have more than 6
groups, you may want to have
participants collect only five values for
each group.

Have participants generate a histogram
with the sample data, walking them
through with the instructions on the left.
If students get errors, make sure this
stat plot was entered correctly, all other
stat plots are turned off, and the Y=
graphs have been cleared.
The shape of the data will likely be rightskewed, and that is most probably the
shape of the overall population even
though our sample is imperfect.

Have participants do a t-test with the
sample data using the steps on the left.
The p-value you get will vary depending
on your sample data and the number of
data values you collect, but the p-value
will probably be low, especially low in
our experiences with college students.

When we run the test, the calculator
will give us xbar, which is our sample
average. We can compare the average
of our sample to our guess and to
Facebook’s claim of 130.

Record the t- and p-values your
calculator gives, and discuss what that
means for the null hypothesis. Discuss
the strength of the evidence against the
null. Decide whether to reject or not
depending on p, though you will most
likely want to reject. And then interpret
what rejecting Facebook’s claim really
means.

So, what do we do now that we have
statistically proven Facebook’s claim to
be false. Should we email them and tell
them how wrong they are? Why are
they so wrong, so different, to begin
with? Perhaps they are not the ones
who are wrong.
What would Facebook have access to
that we don’t? Well, Facebook has
access to the entire population whereas we only had a sample, which means
Facebook could easily compute the average of the entire population leaving
little room for error. Then why are we different? We didn’t have the whole
population, but just our sample, but that should be good enough to
estimate… unless one of our assumptions is off. Which assumption might be
wrong?
We don’t need the third assumption
since we used the t-test, and we should
have had a sufficiently large sample. So
that only leaves the first assumption.
Even though our sample was randomly
chosen among the friends of our
participants, the friends of our
participants are not random at all. We
have severely limited our pool from all
Facebook users to the friends of our
participants, and so our results will

reflect not the general Facebook population but the friendship networks of
our participants. Because this activity is geared for college students, their
friends are much more likely to be college students. Facebook tends to be
much more popular with college-aged users than the general population, and
college students tend to be more social than the general population with
wide and varying networks of friends. So this subpopulation from which we
drew our sample typically gives us a much higher average number of
Facebook friends than Facebook is reporting, but this difference should not
be surprising since we aren’t looking at the entire population.
Another possible explanation for the low Facebook number could be that
Facebook is counting all user accounts, whether active or not, and there are
probably thousands of inactive accounts with little or no friends pulling the
average down.
Let participants discuss these explanations and draw their own conclusions.
The 130 number could be wrong or outdated. Our sample is certainly
flawed. How could we get a better sample? Discuss the possibility of truly
choosing Facebook users at random. Do we have access to the random
Facebook user, though? Is there anything we can do better with our limited
access?
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