PBS :Mathline’

The Elementary School Math Project

An Apple A Day

Math Grows Up (Number Sense/Computation)

Students will use number sense and estimation such as taking a sample and using
benchmarks to make reasonable estimates.

Students will use computation skills to solve problems and estimation to check the
reasonableness of the results.

Overview of the Lesson

Utilizing the thematic setting of Johnny Appleseed, students have many
opportunities to practice their number sense, computation and estimation skills as
they progress from merely guessing the number of apples in a bushel to making a
reasonable estimate based on a point of reference or benchmark. Students use data
from the Michigan Apple Growers to compute and analyze the total amount of
apple yield per acre. They work at centers to gain experiences in visualizing the
magnitude of one million apples. Students also gain experience in using a grid as a
resource to make better estimations.

Materials

Teacher:

= Johnny Appleseed by Steven Kellogg

= Bushel basket *
e 110 apples*
= Chart showing apple production from data on Activity Sheet: “Apple Data”

Each Student Pair:
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e 4” x 6” white card
e 4” x6” blue card

e Marker

Each Group of Students:

= Activity Sheet: “Apple Data”

= Calculator

= Activity Sheet: “Johnny Appleseed’s Apple Orchard”
= Activity Sheet: “Find a Million”

= Transparent grid (see template “Transparency Grid”)

*This lesson was filmed in Michigan, an apple growing state. Thus, several bushels
of apples were used. If you are unable to use a real bushel of apples to teach this
lesson, simulate a bushel of apples by using different objects and containers. Please
note that it takes approximately 100 apples to fill a bushel basket.

< Procedure

Begin the lesson by reading Johnny Appleseed by Steven Kellogg to the students.
Tell the class that Johnny Appleseed collected apples in a bushel basket. Show the
class a bushel basket and ask students to guess how many apples are in a bushel.
Divide the class into pairs and have the students discuss their guesses with a
partner. Students should write their guesses on the white 4 x 6 card.

Have the pairs of students place their cards with their guesses on the chalkboard.
Encourage students to analyze the guesses as to the smallest guess and largest guess.
Order the guesses from smallest to largest. Have students find the range of the
guesses and determine the “average guess” of most of the students.

Students should then place twenty apples into the bushel basket. They use this as a
point of reference or a benchmark in order to make an estimate of the number of
apples in a bushel. Students work in pairs again to make an estimate, and write
their estimate on a blue 4” x 6” card.
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Students place their estimates on the chalkboard and place put them in order from
the least to the greatest. Encourage students to analyze their estimates and compare
their estimates to their guesses.

Divide the class into small groups. Have groups of students place the apples in the
bushel baskets and count them. After each group has had the chance to count the
apples, record their counts on the chalkboard. (Answers should be around 100
apples.) Ask the students to give reasons why the counts are not exactly the same.
Have students compare their guesses and their estimates with the actual amount.
Focus student attention on the difference between a wild guess and an estimate
based on a point of reference or benchmark.

Inform the class that one tree produces an average of 22 bushels of apples. Ask the
class to determine about how many apples are produced by one tree (22 bushels x 100
apples per bushel = 2,200 apples). Display a chart that shows the number of trees per
acre and the yield per tree. (The chart shows data from 20-29 trees per acre).
Encourage the students to notice the patterns in the data. Give each student a copy
of Activity Sheet: “Apple Data” on which they are asked to complete a chart to
determine the total amount of apples produced for orchards of 20-29 trees.
Challenge students to determine the number of trees that should be planted per acre
to yield the most apples. Allow students to use calculators for the computation.

The data shows that when more than 25 trees per acre are planted, the amount of
yield decreases. (See Activity Sheet: “Apple Data Answer Key”).

Students then work at centers to gain further practice in estimating.
Millions of Apples Center

Introduce the idea that millions of apples are harvested each year. In fact, about 455
trees will yield 1 million apples. To help students experience the magnitude a
million, distribute a copy of Activity Sheet: “Find a Million” to each group of
students. Encourage students to use a variety of strategies to determine the total
number of dots on each page (8,040). Ask students how many pages it would take to
have a million dots. Students may use calculators to do the computations for this
activity (1,000,000 = 8,040 ~ 124.4 pages).

Johnny's Apple Orchard Center

Distribute a copy of Activity Sheet: “Johnny Appleseed's Apple Orchard” which
shows a map of Johnny's orchard. Challenge students to estimate the total number
of trees in his orchard. To teach students how to take a sample to get a better
estimate, give the students a transparent grid to place over the orchard. Have the
students count the number of trees in one square of the clear grid and then multiply
that number by the total number of squares that cover the orchard.
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Extensions & Connections

Students might enjoy a birthday party for Johnny Appleseed, complete with singing
and cake. Apples could be cooked or served in a variety of ways.

Have students display a million dots on a wall in the school so that others may see
the magnitude of such a large number.

Have students design an effective sampling method to determine the number of
blades of grass in the school yard.

Have students estimate and then collect data concerning the average number of
seeds in one variety of apple. Challenge students to estimate the total number of
seeds in a bushel of apples. Compare the number of seeds in a variety of apples and
graph the results.

Students may read How Much is a Million? (1985), and If You Made a Million (1989)
by David M. Schwartz, Lothrop Publishers, New York, to gain further experiences in
understanding the magnitude of a million.

Resources

Johnny Appleseed
A Tall Tale Retold & Illustrated, by Steven Kellogg
Copyright, 1988. Published by Scholastic Inc.

ESMP — An Apple A Day Lesson Guide = http://www.pbs.org/mathline Page 4



PBS MATHLINE®

Ideas for Online Discussion

(Some ideas may apply to more than one standard of the NCTM Professional Standards for Teaching
Mathematics.)

Standard 1: Worthwhile Mathematical Tasks

= How do you effectively integrate math with other subject areas?

< What are some ways that you can provide meaningful activities to practice with
computation?

= Some might question the amount of time involved in showing students a
million. Do you feel it is beneficial and worth the amount of time involved in
counting a million items?

Standard 5:  Learning Environment

= What techniques have been successful in your classroom in regards to working
with partners or small groups? How do you group the students to maximize the
amount of learning? How do you promote the involvement of all students in

the group?

= How can you create a learning environment that promotes a number sense?

Standard 6:  Analysis of Teaching and Learning

< How do you effectively use learning assistants, teacher aides, or parent helpers in
the elementary program?
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Apple Data

Total # of Trees  # of Apples per Tree  Total # of Apples

20 2200
21 2125
22 2050
23 1975
24 1900
25 1825
26 1750

27 1675
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APPLE DATA ANSWER KEY

20 2200 44000
21 2125 44625
22 2050 45100
23 1975 45425
24 1900 45600
25 1825 45625
26 1750 45500
27 1675 45225
28 1600 44800
29 1525 44225
30 1450 43500
31 1375 42625
32 1300 41600
33 1225 40425
34 1150 39100
35 1075 37625
36 1000 36000

37 925 34225
38 850 32300
39 775 30225

40 700 28000
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Find a Million
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Johnny Appleseed’s Apple Orchard
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