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Honors IM1: May 4 – May 8
Concept: Histograms, Box Plots, and Describing Distributions
A histogram is a bar graph that is used to display the frequency of data divided into equal intervals. The
bars must be of equal width and should touch but not overlap. The heights of the bars indicate the frequency
of data values within each interval.
Describing Data Distributions

Listed are the ages of the 100 U.S. senators at the start of the 112th Congress on January 3, 2011.

We make observations of the general shape and distribution but can not tell actual data values from a
histogram. This data has a normal distribution (it looks like a bell curve with one mode and symmetric data
laying on both sides of the mode) , no outliers, spread of 47, measures of center: mean of 61.76 and median
of 61.
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Examples:
48 people were asked how many texts they send each day? This is the data that was collected:
Texts sent
0-19
20-39
40-59
60-79
80-99
100-119
120-139
140-159
160-179
180-199
200-219
220-239
240-259
260-279
280-300

Frequency

1) Decide on the interval of the histogram: interval of 20
2) make a frequency tally chart of the data set
3) Create a graph of each frequency, remember no space between intervals
4) Describe the data from the histrogram:
•

•

•

There are 2 modes (bimodal) in this data (0-20 & 140-160) The distribution shows that the people surveyed
either text a little or a lot.
There is an outlier. 260-280 (275)
Mean is 81.05 & median is 75 which doesn’t tell us much about this data set
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Practice Problems:
1) Use the following data to fill in the frequency chart and create a histogram.

Make a histogram of the data using your intervals of 5.

Describe the data distribution of the histogram you created. Include words such as: mode, skewed, outlier,
normal, symmetric, center, and spread if they apply.

2) Mr. Austin gave a ten-point quiz to his 9th grader math class. A total of 50 students took the quiz. Mrs.
Austin scored the quizzes and listed the scores alphabetically as follows.

Use all of the quiz data to make a frequency table with an interval of 2.
Use your frequency table to make a histogram.

Describe the data distribution of the histogram you created. Include words such as: mode, skewed, outlier,
normal, symmetric, center, and spread if they apply.
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3) Describe the data distribution and compare the distributions between William’s and Anderson’s Class.

4) Describe the data distribution and compare the distributions between Spencer’s and Jones’s Class.

May 2020

A box plot can be used to show how the values in a data set are distributed. You need 5 values to make a
box plot: the minimum, first quartile, median, third quartile, and maximum.

When describing the data you can compare the center, spread, and overall distribution of the data set.
Minimum to 𝑄𝑄1 has 25 % of the data, 𝑄𝑄1 to 𝑄𝑄2 has 25 % of the data, 𝑄𝑄2 to 𝑄𝑄3 has 25 % of the data, & 𝑄𝑄3 to
maximum has 25 % of the data. The box contains 50% of the data.
Example:
48 people were asked how many texts they send each day? This is the data that was collected:

1) Put data in order if not already done for you
2) Find the median this is your 𝑄𝑄2 .
3) Find the median of the first half of your data, this is your 𝑄𝑄1.
4) Find the median of the last half of your data, this is your 𝑄𝑄3 .
5) Find the minimum and maximum
6) Draw a number line and plot your minimum, 𝑄𝑄1, 𝑄𝑄2 , 𝑄𝑄3 , & maximum.
7) Describe your data from your box plot:
• Shows median and quartile ranges but it doesn’t show the bimodal data that the histogram shows
which makes it seem like there is a more even distribution then there really is, there is an outlier.
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Practice Problems:
1) Make a box-and-whisker plot for the following test scores.

a) How much of the data is represented by the box?

b) How much is represented by each whisker?

c) What does the graph tell you about the student success on the test?

2) Create a box plot for 1st and 3rd period.

a) Which class performed better? Justify your answer by comparing the shape, center, and spread of the two
classes.
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3) Describe the data distribution and compare the distributions between Croft’s and Hurlea’s Class.

4) Describe the data distribution of the overall achievment test scores.
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Honors IM1: May 11 – May 15
Concept: Two Way Frequency Tables
What is a two-way frequency table?
- It is a way to display the frequencies of two
categorical variables.
- Example:

We make observations and make conclusions based
on the frequencies in the table.
For example, based on the data about movie
preferences, we can conclude:
1) More women tend to prefer romantic
comedies than men.
2) Less people selected horror than rom-com or
action movies.
3) Action movies are the more preferable genre
for both genders.

When we create two-way tables, we are talking about two types of frequencies: joint and marginal.

Joint Frequencies:
- It’s called a joint frequency because you are
looking at where the two variables join. For
example, the table above shows the gender
and type of school activity. The value at the
“joint” of girls and dance is 46.

Marginal Frequencies:
- These values are on the margins, or edges, of
the table. Each marginal frequency is
representing 1 variable only. For example,
the total of students that chose dance was 52 –
it’s including both girls and boys, so the only
variable it’s referring to is the activity of
dance.
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Example:
Sophie surveyed all of the 6th grade students at Reagan Elementary School to find out which TV network was
their favorite. She thought that it would be more important to know whether the respondent was a boy or a
girl so she recorded her information the following way.

The two categories are gender and TV network. Based on this data, she filled out a 2-way frequency table.
In order to find the joint frequencies, she counted how many girls and how many boys liked the Animal
Planet. She found that there were 6 girls and 18 boys. In order to get the marginal frequency for how many
total students liked the Animal Planet, she added the boys and girls together to get the total. She then
repeated that process for all of the channels.

Based on this data, she was able to make some observations.
1) There are more girls than boys in the 6th grade. (She looked at the total boys and total girls.)
2) The boys’ favorite network is Animal Planet. (She saw that 18 boys liked it, which is more than the
other channels.)
3) Way more girls like Nickelodeon than boys. (She compared the number of girls and boys that liked
Nickelodeon.)
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Problems:

1.

Calculate the totals and write down 2 observations.

2.

Write two observation statement of this two way table.
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3. Here is the data from Mr. Austen’s 10-point quiz. Students needed to score a 6 or better to pass the
quiz.

Make a two-way frequency table showing how many students passed the quiz and how many students failed
the quiz in each class.

4. Based on the above data, if Mr. Austin
wanted to see how many students in all 3
classes combined passed the quiz, where
would he look?

5. Based on the above data, if Mr. Austin
wanted to write a ratio of the number of
passing students compared to the number of
failing students for each class, where would
he find the numbers he would need to do this?

6. There are 45 total students who like to read books. Of those students, 12 of them like non-fiction and
the rest like fiction. Four girls like non-fiction. Twenty boys like fiction. Write 3 observations,
including any trends or associations based on the data.
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Two Way Frequency Tables with Relative Frequency
Conditional frequency
- With conditional frequency we do not want to
know the counts, we want to know the
percentages.

Relative frequency table
- Exactly like a frequency table, but with
percentages!

Conditional frequencies by row

-

Finding conditional frequency:
- Create a ratio, then convert to a percentage
Ex.

Let’s say we want the conditional frequency of the
number of women that like Rom-Com movies best.
I need two numbers:
- Total women = 30
- Women and Rom-Com = 12
12
= .4 = 40%
30

Every denominator is based off the marginal frequency for that row.

Conditional frequencies by column

-

Every denominator is based off the marginal frequency of that column.
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Conditional frequencies for the whole table:

Example:

By row:

Notice: all of the rows add up to 100% - we are only looking at row conditional frequencies.
20
4
= .833333 = 83%
= .1666667 = 17%
24
24
Together, these percentages add up to 100%, which is the total percent for that row.
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By column:

Notice: all of the columns now add up to 100% - we are only looking at column conditional frequencies.
Whole table:

Notice: there is only one 100%
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Problems
1. The table represents survey results from a sample of students regarding mode of transportation to and
from school.

Create the relative frequency of column table, then provide two observation statements.

2. The two-way table contains survey data regarding family size and pet ownership.

Create the relative frequency of row table, then provide two observation statements.
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3. The two-way table below contains survey data about boys and girls shoes.

Create the relative frequency of the whole table, then provide two observation statements.

4. The frequency table below shows how many World Series or Super Bowl championships were won y
teams in Pittsburgh and San Francisco.

What is the conditional frequency of World Series wins that Pittsburgh has compared to their total
World Series and Super Bowl combined?
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