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Designing, planting, and maintaining a garden takes mathematical problem 
solving and practice. From basic measurement and arithmetic to data 
collection and graphing, students will implement the concepts they have 
learned in the classroom to help the Cheekwood gardeners with their daily 
tasks.
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AROUND THE GARDEN

map & guidelines

Visitors are asked to stay on the paths for 
the protection of the plant collections and 
for their own safety. 

Please do not touch the plants or artwork 
throughout the garden. 

Many varieties of wildlife make their 
homes at Cheekwood.  Please do not 
disturb these valuable members of our 
ecosystem.

Speak in a normal ‘inside’ voice. Please do 
not disturb other guests in the gardens or 
Museum by yelling or shouting to others.

Stay with your group. Cheekwood is large, 
and it is easy to get distracted.

Opt iona l 
Tour  Route

Cheekwood’s many gardens 
offer endless inspiration for the 
blossoming young student. 
Several specific locations are 
suggested for each activity, but 
you are welcome to explore 
other areas. Choose to follow the 
optional tour route outlined on 
the map above and highlighted 
on each activity page or strike out 
on your own adventure through 
the garden.  

Garden  Gu ide l i nes
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ACTIVITY #1

measure up

MEASURE UP!
Suggested Activity Path: 

Objective: 
Gardeners don’t always have a ruler handy, so they often measure with the 
tools they have available…their bodies. Hand spans and paces have been 
used to quickly estimate lengths and distances in the garden for thousands 
of years. In this activity, your class will use such non-standard forms of 
measurement to estimate the size of objects in the garden. Students 
will expand their knowledge of units in measurement, use comparative 
language, and practice basic mathematical operations while collecting 
data in a real world setting. Through this activity, your class will begin to 
comprehend spatial relationships and develop an understanding of why 
standard units of measurement are necessary.

1 My Measurements
Before leaving your classroom, introduce students to non-traditional forms of 
measurement by demonstrating the length of your hand span and ‘pace’. Spread 
your hand on a chalkboard or piece of paper, marking the outer tip of your thumb 
and pinky finger. Using a ruler, connect the two points with a straight line and 
measure the length.  Repeat the same procedure with your footprint.  Model how 
to measure objects using your hand span and pace with everyday items in your 
classroom.  Together with the class, determine how to count partial spans and 
review comparative language, such as “a little more” than or “a little less” than, etc. 
With a partner’s help, have students measure and record their hand spans and 
footprints on the worksheets provided.

2 A Coo l e r  Ru l er
Once students know the length of their hand span and pace, they are ready to 
begin their math adventure at Cheekwood. Before distributing the worksheets, 
look at several garden objects together as a class. Ask students to predict how 
many hand spans or paces long or wide they think it is. Measure together and 
compare their estimates with the exact measurements.
Guided by the A Cooler Ruler worksheet, have students start their hunt to 
measure things throughout the garden and record their findings. With their hand 
span and footprint lengths known, they can convert their estimates to inch or 
centimeter units. 

3 C lass  Conversat i o n
Encourage the use of comparative language with your students by discussing 
the results together as a class.  As a group, measure the items with a ruler or tape 
measure. Have students record the accurate measurement on their worksheet and 
compare it with their estimates. How accurate were their original measurements? 
Use this opportunity to discuss the appropriate occasions for nonstandard 
measurements and the times when standard tools of measurement are necessary.

Herb Garden

1

This garden, installed in 1983, displays 
herbal plants that can be grown in 
Middle Tennessee. You will find plants to 
smell, to use for cooking, fragrance, dyes, 
fibers, and cosmetics. There are culinary 
herbs whose leaves, flowers, or seeds are 
used in flavoring and decorating food.  
With a variety of plants, trees, and garden 
sculptures, it is a great place for your 
students to practive their measurements.
1 - Chinkapen Oak
2 - Common Hackberry
3 - Stone Column

1 &  2 3

Burr Terrace Garden
This perennial garden was installed in 
1972 in memory of Elizabeth Parkes Burr. 
It is designed in the style of a garden in 
Padua, Italy, dating back to 1542, that 
is considered to be the oldest surviving 
botanical garden in the world. The Burr 
Garden is an enclosed garden on three 
levels with pastel colored perennials, 
unique sculptures, and a fountain.
1 - Garden Entrance
2 - Garden Bench
3 - Armillary Flower Bed 

1
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measure up

MY MEASUREMENTS
Gardeners often need to measure things while they are working, but don’t always have a standard measuring tool 
like a ruler or tape measure available. They often use the length of their hands and feet to make estimates. Get 
ready for your garden adventure at Cheekwood by following the instructions below.

to measure your HAND SPAN
1 - Spread your fingers apart and place your hand flat on the paper.

2 - Trace the outline of your hand.

3 - Draw a dot on the far end of your thumb and pinky finger.

4 - Measure the distance between the two points with a ruler.

*Reproducible Activity Sheet

Trace your hand here. If you need additional space, use a seperate sheet of paper. 

My HAND SPAN measurement is = 



measure up

MY MEASUREMENTS
Gardeners often need to measure things while they are working, but don’t always have a standard measuring tool 
like a ruler or tape measure available. They often use the length of their hands and feet to make estimates. Get 
ready for your garden adventure at Cheekwood by following the instructions below.

to measure your 
pace

*Reproducible Activity Sheet

Trace your foot print here. If you need additional space, use a seperate sheet of paper. 

1 -  With your shoes on, 

 step in the middle of 

 the paper.

2 -  Trace the outline of 

 your shoe.

3 -  Draw a dot at the very 

 top and bottom.

4 -  Measure the distance 

 between the two 

 points with a ruler. 

My 

pace
measurement is = 



measure up

A COOLER RULER
Use your hand span and foot measurements to help the Cheekwood gardeners estimate lengths 
and distances in the garden! List the number of hand spans or paces for each object below. Using 
the lengths of your hand span and pace from your My Measurements worksheet, convert each 
measurement to standard units. 

*Reproducible Activity Sheet

My hand span = My pace = 
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TREE TRUNK - Chinkapin Oak
Gardeners often estimate the age of a tree by the circumference of its trunk.

Hand Spans = =                                                  (inches/ft or cm/m)

TREE CANOPY - Common Hackberry
A tree’s canopy, or the distance from the trunk to the tip of the branches, also indicates its root span. In 
order to protect the tree, gardeners like to keep the root span clear. Help them determine the root span by 
measuring the distance from the tree tunk to it outermost limb.

Paces = =                                                  (inches/ft or cm/m)

COLUMN HEIGHT - Stone Column
The gardeners want to plant a new herb in front of one of the columns.  In order to choose a variety that won’t 
grow taller than the column, they need to know the column’s height.

Hand Spans = =                                                  (inches/ft or cm/m)

GARDEN BENCH - at Entrance to Garden
The gardeners need to replace the bench in the Burr Garden. The new bench can be no larger than the one 
there now. How tall and wide is the current bench?

Hand Spans = =                                                  (inches/ft or cm/m)

CIRCULAR FLOWERBED - Around Armillary Sculpture
The gardeners need to replant the circular bed surrounding the garden sculpture. They will need to know the 
perimeter of the bed to determine how many plants they need.

Paces = =                                                  (inches/ft or cm/m)

1

2

3

5

6

ROOM FOR BLOOMS - near Entrance to Garden
The gardeners are considering planting another tree in front of the garden, but aren’t sure if they have enough 
room. Measure the distance between the ‘First Lady’ Flowering dogwood (to the right of the sidewalk) and the 
entrance to the garden. 

Paces = =                                                  (inches/ft or cm/m)
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ACTIVITY #2

counting creatures

COUNTING 
CREATURES

Objective: 
While learning the importance of wildlife to a garden, students will 
experiment with data collection and graphing. They will utilize both basic 
and advanced concepts of computation, probability, and statistics as they 
determine pollination rates of different garden animals.

1 Pol l inators & Plants in  Partnersh ip
To prepare your class for this activity, review the important partnership between 
pollinators and plants. Pollination is central to successful reproduction in most 
plants. Simply stated, it is the transfer of pollen grains from the stamen of 
one flower to the stigma of the same or another flower. Some plants are self-
pollinated or wind-pollinated, but most depend on insects, birds, bats, and other 
animals — collectively referred to as pollinators — to transport the pollen for 
them. In addition to the beauty and activity these animals add to the garden, 
they assist 90% of the world’s flowering plants with reproduction and provide an 
indispensable food source for countless other animals. Because the availability 
of pollinators is as important as moisture, sunlight, and soil fertility to the 
reproductive success of flowering plants, Cheekwood’s gardeners keep a careful 
eye on the garden wildlife.

Suggested Locations: 

2 Garden Graphs
Your students will use the Garden Graphs worksheet to observe pollinators in 
action and record their findings. Allow students 10 minutes in both the Robertson 
Ellis Color Garden and Wills Perennial Garden to count the number and types of 
wildlife. Before distributing the Garden Graphs worksheet, prepare your students 
to be good observers by leading a discussion on the types of things they should 
be looking for. Remind your class to be quiet and still to attract the most wildlife.

3 Wild l ife Word Prob lems
After observing the garden wildlife and recording their findings on the Garden 
Graphs worksheet, students will use their math skills to draw conclusions and 
solve word problems.  The Wildlife Word Problems worksheet can be completed 
either in the garden or back in the classroom, depending on the time you have 
available.

Robertson  E l l i s 
Co lor  Garden

The Robertson Ellis Color Garden reflects 
the universal love of color as a design 
element. In total, the Color Garden is 4.5 
acres – the size of 4 football fields. To 
make sure that there is always something 
blooming, Cheekwood replants the 
garden twice a year. Over 20,000 plants 
are grown in the greenhouses just for 
this one garden. Many of the plants in 
this garden are selected because they 
attract birds and butterflies, making it 
the perfect spot for your class to practice 
finding pollinators! 

2

Wil ls  Perenn ia l 
Garden

Below the formal gardens of the mansion, 
overlooking the mustard meadow and 
the ponds of the Robinson Family Water 
Garden is the Wills Perennial Garden. It 
is dedicated to iris breeder and author, 
Jesse Wills and displays both new and 
traditional perennials and many bearded 
iris. Jesse Wills was deeply concerned 
with wildlife gardening. In keeping with 
his views, the seed pods and dried flower 
stalks are left for the birds and animals.

2



GARDEN GRAPHS

counting creatures - color garden

*Reproducible Activity Sheet

Wildlife is essential to the growth and beauty of the plants at Cheekwood. Observe the pollinators 
at work in the gardens and record your results on the charts provided. Create your garden graph by 
shading in a box for each pollinator you see.

THE ROBERTSON ELLIS COLOR GARDEN
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type of garden creature

BEES BUTTERFLIES BIRDS FLIES SMALL 
ANIMALSand other small 

insects
such as squirrels and 

chipmunks



GARDEN GRAPHS

counting creatures - perennial garden

*Reproducible Activity Sheet

Wildlife is essential to the growth and beauty of the plants at Cheekwood. Observe the pollinators 
at work in the gardens and record your results on the charts provided. Create your garden graph by 
shading in a box for each pollinator you see.

THE WILLS PERENNIAL GARDEN
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type of garden creature

BEES BUTTERFLIES BIRDS FLIES SMALL 
ANIMALSand other small 

insects
such as squirrels and 

chipmunks



WILDLIFE WORD PROBLEMS
Use the data you recorded on your Garden Graphs worksheet to answer the questions below.

*Reproducible Activity Sheet

1. Which animal did you observe most in each garden?

 Color Garden    Perennial Garden

2. Which animal did you observe the least in each garden?

 Color Garden    Perennial Garden 

3. How many butterflies did you observe in the Color Garden in 10 minutes? 

 How many butterflies do you think you would see in 20 minutes? 

 In one hour?     

 Be sure to show your work.

4. How many birds did you observe in the Perennial Garden in 10 minutes? 

 How many birds do you think you would see in 5 minutes? 

 In one minute?    

 Be sure to show your work.

5. How many bees did you observe in the Color Garden in 10 minutes?

 How many bees do you think you would see in 40 minutes? 

 In 2 hours?     

 Be sure to show your work.

6. If a butterfly gathers enough pollen from one flower to pollinate 5 other flowers,     

 how many flowers would be pollinated if:

 The butterfly gathers pollen from 3 flowers?

 The butterfly gathers pollen from 12 flowers? 

counting creatures



ACTIVITY #3

math in bloom

math in
bloom

Objective: 
This activity employs garden-inspired math investigations to prepare, plan, 
and plant a flower bed. After calculating perimeter and area to determine 
soil and fertilizer amounts, students will consider seed spacing and planting 
times as they plan their garden. Utilizing numerous practices such as 
measurement, arithmetic, multiplication, and division, your class will enjoy 
applying their mathematical knowledge in a real-world context.

1 The Dirt On.. .D irt !
Cheekwood’s gardeners replant the entire Color Garden twice every year. 
Mathematical practices and concepts play a vital role during each transition. In 
this activity, your students will follow the gardeners step-by-step to prepare a bed 
in the Color Garden Arches. Before passing out The Dirt On…Dirt! worksheet, walk 
with class to the arches and take a few minutes to observe the beds.  

Ask your class:
How long and wide is this bed?
How far apart are the plants? 
How far apart do you think they were when first planted? 

Students can sit on the sidewalk that runs through the arches or move to the Rose 
Terrace or Color Garden lawn to complete this worksheet. 

Suggested Location: 

Robertson  E l l i s 
Co lor  Garden

ARCHES

2 PLANting A F lower Bed
Now that your students have calculated the amount of soil and fertilizer needed 
for the bed, they are ready to begin planting. Students will use the PLANting A 
Flower Bed worksheet to determine growth rates and seed spacing to design their 
own flowerbeds.

3 Digg ing Deeper
This activity can be extended or enhanced depending on your current classroom 
curriculum. Challenge students with additional word problems based on their 
garden diagrams.  

3

Follow the path through the Color 
Garden to the curved arches 
covered with flowering vines. 
Like the formal Color Garden, this 
section is also replanted twice 
every year. The many planting beds, 
with their large size and uniform 
shape, provide a good opportunity 
for your students to use their 
mathematical skills to prepare and 
plant their own garden bed.

The class can choose to sit along 
the sidewalk under the arches to 
complete their activities, or move 
to another location with more 
room to spread out. Other possible 
spots include the lawn of the Color 
Garden or Rose Terrace. 



GARDEN

MULCH

math in bloom

THE DIRT ON...DIRT!
*Reproducible Activity Sheet

The Cheekwood gardeners replant the Color Garden Arches twice every year. Before they can begin 
planting, however, they must prepare and condition the soil. Help them determine how much mulch 
and fertilizer they will need by answering the questions below.

What is the perimeter of Bed 1?   What is the perimeter of Bed 2?

The gardeners want to add a stone border around the both beds. 

How many feet of stone will they need?

What is the area of Bed 1?   What is the area of both beds?

For every 5 square feet of soil, a 1/2 cup of fertilizer is needed. 

How much fertilizer will they need to add to each bed? 

The gardeners want to build up the beds to a height of 3 inches (.25 feet). 

Using that height, how many cubic feet are in each bed? 

Remember to convert all measurements to the same unit.

Each bag of garden mulch covers 3 cubic feet. 

How many bags will the gardeners need for Bed 1? 

Each bag of mulch costs $2.50.  How much will they spend on mulch for both beds?

Sidewalk 

BED #1
100 feet long
5 feet wide

BED #2
100 feet long
5 feet wide

Sidewalk Sidewalk Sidewalk 



math in bloom

PLANTING A FLOWERBED
*Reproducible Activity Sheet

Now that you have prepared the soil, the 
Cheekwood gardeners need your help 
deciding what to plant! Diagram your 
design for one segment of Bed #1 using 
the information listed below. Remember 
to take into account the seed spacing and 
mature plant height in your design. 

Seed Spacing – When planting seeds, it 
is important to give them enough room to 
grow.  The seed spacing is the amount of 
room each plant needs on either side. 

Mature Height – The mature height is the 
approximate height of the grown plant. 
This is important to take into account when 
planning your design. For example, no 
one would see the small impatiens if you 
planted the taller coleus in front. 

Bed Size = 5ft wide x 12 ft long

Use the shapes below to mark the plants 
on your diagram. 
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Plant 1:  IMPATIENS
Seed Spacing:  8 inches
Mature Height: 8 inches
  
Plant 2:  ZINNIA
Seed Spacing:  12 inches
Mature Height: 18 inches

Plant 3:  COLEUS
Seed Spacing:  18 inches
Mature Height: 30 inches



CURRICULUM CONNECTIONS

standards & resources

This self-guided tour was designed to satisfy the Tennessee State 
Performance Standards for Mathematics.  The following Grade Level 
Expectations are specifically highlighted through the activities and 
content of the tour:

grade level expectations

Standard 1 - MATHEMATICAL PROCESSES
∙ Use mathematical language, symbols, and definitions while developing   
 mathematical reasoning.
∙ Apply and adapt a variety of appropriate strategies to problem solving, including  
 estimation, and reasonableness of the solution.
∙ Develop independent reasoning to communicate mathematical ideas and   
 derive algorithms and/or formulas.
∙ Move flexibly between concrete and abstract representations of mathematical  
 ideas in order to solve problems, model mathematical ideas, and communicate  
 solutions strategies. 
∙ Use mathematical ideas and processes in different settings to formulate   
 patterns, analyze graphs, set up and solve problems and interpret solutions.
∙ Recognize the historical development of mathematics, mathematics in context,  
 and the connections between mathematics and the real world.

Standard 2 - NUMBERS & OPERATIONS
∙ Understand and use number notation and place value to 1000.
∙ Compare and order whole numbers to 100.
∙ Develop strategies for learning basic addition facts and related subtraction facts.
∙ Use multiple representations to model two-digit addition and subtraction.
∙ Develop an understanding of multiplication and related division facts through  
 multiple strategies and representations.
∙ Solve multiplication and division problems using multiple representations. 
∙ Use efficient and accurate strategies to develop fluency with multi-digit   

 addition and subtraction.

Standard 3 - ALGEBRA
∙ Identify, describe, and extend simple number patterns to develop strategies for  
 adding and subtracting whole numbers.
∙ Develop pattern recognition.
∙ Extend the strategies for basic facts to include other properties of number and  
 operations.
∙ Solve simple arithmetic problems using various methods.
∙ Describe quantitative change.
∙ Create and represent patterns using words, tables, graphs, and symbols.

Standard 4 - GEOMETRY AND MEASUREMENT
∙ Use non-standard units in linear measurement.
∙ Understand the meaning and process of linear measurement.
∙ Add, subtract, compare, compute and estimate linear measurements.
∙ Use appropriate units, strategies and tools to solve problems involving   
 perimeter. 
∙ Solve problems that involve estimating and measuring length, area, capacity  
 and weight. 
∙ Solve problems that require attention to both approximation and precision of  
 measurement. 

Stadard 3 - DATA, PROBABILITY & STATISTICS
∙ Use and understand various representations to display and analyze data.

references
and

RESOURCES
Math in the Garden 
University of California and 
the National Gardening 
Association

Center for Innovation in 
Education
http://www.center.edu/

Longwood Gardens
Nuturing Curiosity: Educator 
Math in the Garden
www.longwoodgardens.org

North American Pollinator 
Protection Plan 
http://www.nappc.org/curricu-
lum/session1a.php

Gardening with Kids
National Gardening Associa-
tion
www.kidsgardening.com



SELF -GUIDED TOUR SURVEY

comments and op in ions

Please take a few moments to let us know about your experience with the Garden by Number self-guided tour 
materials. Your comments and critiques will help us to improve and adapt the tour to best fit your needs. Upon 
completion, return this survey to:

Cheekwood Public Programs Department
1200 Forrest Park Drive

Nashville TN, 37205
schooltours@cheekwood.org  ·  615.353.9829 (f )

Date of Visit:      # of Students on Tour: 

School Name:

Teacher Name:

Grade Level:

Did the Teacher’s Guide enhance your tour of Cheekwood?

Were the activities appropriate and beneficial for your students?

Did the activities and information adequately satisfy the TN State Performance Standards? Please explain.

Do you have any suggestions to improve the content and/or effectiveness of this guide? 

Would you recommend this tour to other teachers? Why or why not? 

Little Benefit 1 2 3 4 5 6 7 8 9 10 Great Benefit

Little Benefit 1 2 3 4 5 6 7 8 9 10 Great Benefit
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Public Programs Department
615.353.9827       schooltours@cheekwood.org

cheekwood.org


