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Data Exploration

C H A P T E R

1
Content Summary

In Chapter 1, students get used to organizing and analyzing information. Many
problem situations in Discovering Algebra are realistic. Representing those
situations using mathematical expressions, equations, graphs, or tables is called
mathematical modeling.

In this chapter, students think about collections of numbers as single entities, which
helps them understand the idea of an algebraic variable more deeply. In Lesson 1.6,
the chapter makes a transition from one-variable information to relations involving
two-variable information.

Data are pieces of information, which may or may not be numbers. In this chapter,
a collection of numerical data, also called a data set, is represented on the calculator
as a single entity called a list or matrix. There are several ways to summarize a
collection of data, or data set.

Statistics
Some data set summaries use numbers, called statistics. The most familiar statistic is
the mean, often called the average. It’s one way of describing the center of the data
set. However, other statistics, such as the median and mode, are sometimes more
useful than the mean for describing data.

Often, you want to know more about a data set than any center statistic, or measure
of center, will tell you. The range and quartiles are statistics that help describe how
the data set is spread out.

Statistical Graphs
Statistical graphs are pictorial representations of data sets.

Sometimes a data set gives numbers of items that fall into various non-numerical
categories. Pictographs and bar graphs give pictures of these data sets, as shown on
pages 39, 40, and 42 of your student’s textbook.

If the categories themselves are individual numbers or intervals (ranges) of
numbers, the most common graphs are histograms, dot plots, stem-and-leaf plots,
and box-and-whiskers plots. See examples on pages 41, 53, 59, 61, and 63.
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Chapter 1 • Data Exploration (continued)

Many data sets contain pairs of numbers. These pairs are usually graphed in a
scatter plot. Students draw straight lines, or trend lines, through some scatter plots
to help make predictions, as on page 79. (This also connects to linear equations in
Chapter 3.) In the Guesstimating Investigation, on pages 77 and 78, students use
the equation y 5 x to model data points that have the form (actual, estimate). The
equation y 5 x is the parent of all linear equations.

Matrices
Another way to represent data sets of paired numbers or other information is in a
table. The mathematical form of a table is a matrix. Matrices are especially useful
when data sets are being combined. Matrices will be used again for solving systems
of linear equations in Chapter 5 and for representing transformations in Chapter 8.
If your state standards do not include matrices, your student’s teacher may skip the
lessons on matrices.

Summary Problem

You and your student might discuss this summary problem from Chapter 1. It’s a
good problem to revisit several times while working through the chapter.

What statistics and graphs could be used to describe the Jurassic Park data from page 77?

Questions you might ask in your role as a student to your student include:

● What measures of center might you use for either the actual data or the
estimated data?

● What measures of spread might you use for either of these columns?

● What graphs might you use for either of these columns?

● How can you use your graphing calculator to measure any of these statistics or
to create a graph to compare the two columns?

● What observations can you make when comparing the estimated and
actual numbers?

● What happens to the various statistics and graphs if you change the data slightly?

Encourage your student to ask other questions.

Sample Answers 
The center of a data set can be measured using mean, median, and mode. Its spread
can be measured using range, minimum, maximum, quartiles, interquartile range,
and outliers. For these data, the mean (19.5 actual, 15.8 estimated) or median 
(17 or 18) would be good measures of center.

A bar graph or histogram would clearly show the center and the spread of one column.
A pair of bar graphs is good for comparing two data sets, such as the two columns.

The Calculator Notes for Chapter 1 describe the calculator graphs, including the
scatter plot, that can show both actual and estimated numbers.

Some observations: The estimates were generally close to the actual numbers. The
velociraptors and procompsognathids were greatly underestimated.

To help your student think about what happens to the statistics when data are
changed, you might ask about removing outliers. (How does the mean change? The
median? Which changes more?)  You also might explore this idea using the Dynamic
Algebra Explorations Finding the Center and The Box Plotter at www.keymath.com.
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Chapter 1 • Review Exercises

Name Period Date

1. (Lessons 1.1, 1.2) Some students at a class picnic gathered data on how
many grapes they each had on their plate. The results are shown here on
a dot plot.

a. How many students had more than six grapes on their plate?

b. What is the range of the data?

c. Find the mean, median, and mode of the data.

2. (Lessons 1.3, 1.4) The scores on a midterm in a history class were 98, 65,
77, 83, 77, 79, 92, 41, 84, 71, 73, 90, 77, 92, 64, and 83.

a. Create a stem-and-leaf plot for the data.

b. Create a histogram for the midterm scores.

c. Give the five-number summary for the midterm scores, and draw a
box plot.

d. What is the interquartile range (IQR) of the midterm scores?

3. (Lessons 1.6, 1.7) Annie and Sonya went grocery shopping, and they
estimated the cost of each item on their shopping list before purchasing it.
The table below shows their estimated cost and the actual cost for each item.

0 2 4 6 8 141210

Estimated cost Actual cost

Eggs $1.50 $2.19

Bread $2.00 $2.69

Cheese $5.50 $3.57

Tea $4.00 $2.60

Napkins $2.50 $4.29

Ketchup $3.00 $1.59

Oil $1.50 $1.69

Vinegar $2.50 $1.59

Lettuce $0.50 $0.99

a. Construct a scatter plot of (estimated cost, actual cost). Label each
point with an appropriate abbreviation. Also construct the y 5 x line.

b. Which items lie above the y 5 x line? What does this mean?

c. Which items lie below the y 5 x line? What does this mean?
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middle values. Q1 is the median of all the data

below the median, and Q3 is the median of all the

data above the median. The five-number summary

is minimum, Q1, median, Q3, maximum.

Therefore, the five-number summary is 41, 72,

78, 87, 98.

d. IQR 5 Q3 2 Q1 5 87 2 72 5 15

3. a.

b. Lettuce, oil, eggs, bread, and napkins; these are the

items whose actual cost was higher than the

estimated cost.

c. Vinegar, ketchup, tea, cheese; these are the items

whose actual cost was lower than the estimated cost.
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1. a. Add up the number of dots above every number

greater than six; 6 1 2 1 1 5 9 students.

b. 12 2 0 5 12.

c. Mean:

5 4.88; median: 5; mode: 7.

2. Start by writing the data in order: 41, 64, 65, 71, 73,

77, 77, 77, 79, 83, 83, 84, 90, 92, 92, 98.

a. Put the tens digits in the “stem,” and the ones digits

in the “leaves.” Create a key that shows how to

interpret one of the entries.

b.

c. Start with the data in ascending order. The median

is the middle value. If there are an even number of

data points, the median is the average of the two
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