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FortyFortyFortyForty----Five, FortyFive, FortyFive, FortyFive, Forty----Five, LoveFive, LoveFive, LoveFive, Love    
Measuring distance using the properties of 
similar shapes (or special right triangles) 
 

Statistical SamplingStatistical SamplingStatistical SamplingStatistical Sampling 
Estimating the number of items in a field 
while evaluating three methods of sampling 
 

OneOneOneOne----Variable CarnivalVariable CarnivalVariable CarnivalVariable Carnival 
Collecting, analyzing, and displaying data 
with a personal connection 
 

Check PlusCheck PlusCheck PlusCheck Plus 
Building math skills and financial thinking 
with a real-world project     

The Work TriangleThe Work TriangleThe Work TriangleThe Work Triangle 
Applying geometry to interior design to evalu-
ate efficiency and practicality  
 

Let’s Go to the MoviesLet’s Go to the MoviesLet’s Go to the MoviesLet’s Go to the Movies    
Exploring a rich problem with proportional 
thinking 
    

Polygon GardenPolygon GardenPolygon GardenPolygon Garden    
Applying scale and geometry to a design pro-
ject for any ability level 
 

Conversational MathematicsConversational MathematicsConversational MathematicsConversational Mathematics    
Examples of applying mathematics to the 
world outside of the classroom walls IN
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This activity allows students to use the properties of special right triangles to make measurements.  The 

project roughly simulates a team of surveyors measuring distance. 

 

Students will measure the width of a tennis court’s net without stepping inside the boundaries of the 

court.  The lab is written using the properties of a 45-45-90 triangles, but can be adapted to a 30-60-90 

triangle or – with the use of trigonometric functions – any right triangle. 

 

 
Students should understand that special right triangles have a defined ratio between the lengths of their 

legs.  Teams should be able to measure angles with a protractor and distances with a tape measure or 

other appropriate tool (trundle wheel, meter stick, etc.).  Appropriate vocabulary for this activity in-

cludes triangle, hypotenuse, leg, isosceles, ratio and degree. 

 

 
Per team (2 – 4 students): 

 Protractor 

 Straw 

 Measuring tape 

 Scissors 

 Tape 

 

This activity is written to take place outdoors on a tennis court.  Each team can work on half of a court 

(dividing the court by the net).  The instructor can conduct this project in other settings with minimal 

adaptation.  Perhaps asking students to calculate the width of a courtyard or the distance to an object on 

the far side of a fence. 

FORTY-FIVE, FORTY-FIVE, LOVE 
 

Overview: 

Concepts & Vocabulary: 

Materials: 
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Your challenge in this activity is to measure the length of the net on a tennis court without stepping in-

side the boundaries of the court. To find this length, you will use your knowledge of special 45-45-90 

triangles. 

 

Materials: 

 Protractor 

 Straw 

 Measuring tape 

 Scissors 

 Tape 

 

Procedure: 

• Cut a straw into a five-inch length. 

• Use a single piece of tape to secure the straw to the protractor.  Tape the straw to the right side of 

the protractor’s arm so that the center of the straw passes over the small hole at the center of the 

protractor. 

 

The following procedures will be conducted outside.  While working at the tennis courts, be sure not to 

step inside the green area of the court.  Each time a team member steps inside the boundaries of the 

court, the team’s score will be reduced five points. 

• Stretch the measuring tape along the side of the tennis court.  The 

tape should start at the net and extend perpendicular to the net 

toward the back of the court. 

• On the opposite side of the court, place the protractor on the post 

supporting the net.  The center hole of the protractor should be 

directly above the center of the post. 

• Adjust the protractor so that the straight edge lines up with the net 

and the straw points toward the middle of the court at a 45-degree 

angle. 

• Direct a team member to move along the measuring tape until 

they are visible looking through the straw. 

• Read the measuring tape and record the distance between the 

team member and the net. 

 

Collect all of the team’s materials and return them.  Be sure to remove all tape from the protractor. 

 

Results: 

Use the collected data and properties of right triangles to calculate the length of the net.  Each 

team member should turn in a sketch of the court as it appeared during your activity.  Be sure to 

label relevant locations and all measurements calculated or measured by the team. 

Student Directions: 
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Grading Guidelines: 

Preparation 20 pts. 

Protractor/Straw Construction   

Measuring Tape Placement   

Procedure 30 pts. 

Angle Measurement   

Distance Measurement   

Net Length Calculation   

Cleanup 10 pts. 

Results 40 pts. 

Sketch   

Label Locations   

Label Measurements   

Neatness   

Total 100 pts. 

    

Stepping Inside Tennis Court -5 pts. 
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STATISTICAL SAMPLING 
 

Overview: 

This activity allows students to apply proportion to make an estimation.  The 

situation roughly resembles a botanist estimating the number of plants in a field.  

Students will calculate their estimates using three different methods of sampling. 

 

As written, the lab is designed to be conducted on tennis courts.  The instructor 

must take special care to consider clean-up following the lab.  The activity can be 

adapted to other sites as well, such as a field marked off with string or cones. 

 

The lab can be conducted using three tennis courts.  Each half court is a separate 

field, extending to the net.  There are three different samples for students to 

conduct, and the materials for each method can be placed at each field.  If the 

fields are numbered as in the diagram below, students can rotate to the next field 

to conduct the next sample.  The class can be divided into five or six groups and 

each group should need less than ten minutes to gather their data.  Encourage 

students to only gather data outside – to finish their calculations later.  To prepare 

the fields, the instructor should spread the popcorn kernels (or beans or buttons or 

other substitute item) across the fields.  The coverage should be fairly dense and 

as uniform as possible.  Each field should have approximately the same number of 

items. 

Concepts & Vocabulary: 

Students should be comfortable calculating area of rectangles and circles, be able 

to use a protractor and rulers or tape measures, and be able to apply a proportion 

to find a missing value.  This activity can be used to discuss statistical sampling in 

a larger context such as polls, censuses, and marketing campaigns. 

 

Materials: 

Per team (3 – 5 students): 

 Protractor 

 Ruler 

 Wire “Sample Square” (1-foot square made of two clothes hangers) 

 Tape Measure 

 2 6-foot Strings 

 2 20-foot Strings 

 Popcorn Kernels 
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Student Directions: 

In this activity you will make an estimation about a large area using information 

you collect in a small area.  You will use three different methods of statistical 

sampling to estimate the number of items scattered in a field.  Instead of counting 

the items in the entire field, you will carefully count the number of items in a 

small area and use those results to make a prediction about the larger area. 

 

Materials: 

 Protractor 

 Ruler 

 Wire “Sample Square” (1-foot square made of two clothes hangers) 

 Tape Measure 

 2 6-foot Strings 

 2 20-foot Strings 

 Popcorn Kernels 

 

Procedure: 

Grid Sample 
1. Drop the wire sample square randomly into the field. 

2. Count the number of items lying inside the sample square. 

3. Retrieve the sample square. 

4. Repeat this process until you have conducted the sample six times. 

5. Record your data on the handout provided. 

 

Cross-Section Sample 
1. Stretch a string across the entire court, parallel to the net in the center 

of the tennis court. 

2. Stretch a second string across the court parallel to the first string, but 

two inches away. 

3. Count the number of items lying between the two strings. 

4. Record your data on the handout provided. 

 

Arc Sample 
1. Stretch a six-foot length of string in the center of the field. 

2. Using the protractor, stretch a second six-foot piece of string so that 

they create a 20-degree angle. 

3. Count the number of items lying between the strings. 

4. Record your data on the handout provided. 

 

Calculating Estimates 
Follow the directions on each handout to create a proportion using the 

data gathered.  Solve this proportion to estimate how many items are 

in the entire field. 
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Field 1:  Random Grid Sample 
39 feet

 
Directions:  Drop the 1-foot wire sample square into the field.  Count how many 

kernels are inside the sample square and record the number below.  Conduct this 

process a total of six times.  Use the information you gathered and a proportion to 

estimate the number of kernels in the entire field. 

 

What is the area of field 1?  __________ 

 

What is the combined area of all six sample regions?  ____________ 

 

How many kernels did you count inside of each sample region? 

 Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 

Number 
of 

Kernels 

      

 

Complete the ratio box below and estimate the number of kernels in the entire 

field. 

 

 Area Number of Kernels 

Sample 
Region 

  

Entire 
Field 
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Field 2:  Cross-Section Sample 
39 feet

 
Directions:  Stretch string in a line across the field.  Be sure that your string is 

parallel to the sides of the field.  Stretch a second string two inches away.  Count 

the number of kernels between the strings and record the number below.  Use the 

information you gathered and a proportion to estimate the number of kernels in 

the entire field. 

 

What is the area of field 2?  __________ 

 

What is the area of the sample region?  ____________ 

 

How many kernels did you count inside of the sample region?  ____________ 

 

Complete the ratio box below and estimate the number of kernels in the entire 

field. 

 

 Area Number of Kernels 

Sample 
Region 

  

Entire 
Field 
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Field 3:  Arc Sample 
39 feet

 
Directions:  Measure two pieces of string six feet long each.  Stretch the strings in 

the middle of the field, and use a protractor to measure a 20-degree angle between 

the strings.  Count the number of kernels between the strings and record the 

number below.  Use the information you gathered and a proportion to estimate the 

number of kernels in the entire field. 

 

What is the area of field 3?  __________ 

 

What is the area of the sample region?  ____________ 

 

How many kernels did you count inside of the sample region?  ____________ 

 

Complete the ratio box below and estimate the number of kernels in the entire 

field. 

 

 Area Number of Kernels 

Sample 
Region 

  

Entire 
Field 
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ONE-VARIABLE CARNIVAL 
 

Overview: 

Students will survey their classmates to gather data and create up to five different 

types of graphs: histograms, stem-and-leaf plots, circle graphs, box-and-whisker 

plots, and bar graphs.  The teacher notes include the characteristics of each graph 

so students can better understand each graph and its appropriate use. 

 

Student will collect their data on their lab handout, then order the data from least 

to greatest.  The instructor should then direct students how to display their data.  

The instructor may assign a particular type of graph or require students to select 

which type of display they will create.  Students may be asked to make multiple 

graphs for the sake of comparison. 

 

Concepts & Vocabulary: 

The instructor can choose to direct students to create different graphs depending 

on the level of the student and the desired focus of the lesson.  Students should 

have a basic knowledge of the graphs they will create before the lesson begins.  

This lesson also provides opportunities to discuss biased data and outliers. 

 

Materials: 

Per student: 

 Survey card 
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Survey Cards 
Photocopy and separate these cards and issue one to each student. 

 

 

How many hours of 
television do you 

watch each week? 

How many cousins do 
you have? 

How many pairs of 
shoes do you own? 

How many trees are in 
your front yard? 

How many times do 
you eat breakfast 

each week? 

How many hours did 
you sleep last night? 

How many days each 
week do you walk 

home? 

How much money did 
you spend this year 
on school supplies? 

How many minutes do 
you spend doing 
homework each 

week? 

How many minutes 
does it take you to get 
from home to school? 

How many sodas do 
you drink each week? 

How many times do 
you drink milk each 

week? 

What is your shoe 
size? 

How many siblings 
(brothers and sisters) 

do you have? 
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How many people 
were at your house 
for Thanksgiving 
dinner last year? 

How many cookies 
can you eat at one 

sitting? 

How many rooms are 
in your home? 

How many homework 
assignments did you 

have last week? 

How many times each 
week do you eat 

pizza? 

How many minutes do 
you spend on the 

phone each week? 

How many pairs of 
jeans do you own? 

How many pencils do 
you have with you at 

school today? 

How many times do 
you eat at a restaurant 

each month? 

How many minutes 
before school starts 

do you arrive at 
school? 

How many aunts do 
you have? 

How many uncles do 
you have? 

How many pets do 
you have? 

How many times have 
you traveled outside 

of the state? 
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Student Directions: 
In this activity, you will collect data from other students by asking them a 

question that you will be assigned to ask.  Carefully record this data according to 

the directions that follow and then display the data according to your teacher’s 

directions. 

 

Materials: 

 Survey card 

 

Procedure: 

• Read the question on your survey card and write your answer in the data 

collection table below. 

• Have each student in the class write their answer and initial their answer. 
 

      

      

      

      

      

      

 

• Use the table below to sort the data from least to greatest. 

 

      

      

      

      

      

      

 

• Follow the instructors directions to display your results.
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CHECK PLUS 
 

Overview: 

This unit contains the materials and instructions for creating a student checkbook.  

The checkbook can be used as part of an ongoing lesson plan to achieve various 

classroom goals.  This can be used in conjunction with reward programs or a 

long-term math applications lesson. 

 

Concepts & Vocabulary: 

Will vary according to the instructors’ goals and the length of the instructional 

unit. 

 

Materials: 

Per student (minimum): 

 2 Check register sheets (front and back) 

 2 Deposit sheets 

 4 Check sheets 

 Manila folder 

 Stapler (per class) 

 

Photocopy the check register master on the front and back of each page, so that 

the back is upside-down.  Minor adjustment may be required so that the dotted 

lines on the front and back of the sheet line up as closely as possible.  
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Student Directions: 
These directions will guide you through the creation of a checkbook.  You will 

attach a check register, checks, and deposit slips inside a manila folder. 

 

Materials: 

 2 Check register sheets (front and back) 

 2 Deposit sheets 

 4 Check sheets 

 Manila folder 

 Stapler 

 

Procedure: 

Check Register: 

1. Cut out each check register on the dotted lines. 
2. Stack all four registers on top of 

each other and fold horizontally on 

the white space in the center. 

3. Open the register and place it on the 
top of the left side of the manila 

folder so the fold is just below the 

top edge. 

4. Staple the register to the manila 

folder on the fold so that it creates a book. 

 

Checks: 

1. Cut out each check on the dotted 
line. 

2. Stack all 16 checks on top of each 
other. 

3. Place the stack of checks in the 
manila folder just below the check 

register. 

4. Staple the checks to the manila 

folder.  Place the staples inside the empty white area on the left of 

each check. 

5. Number each check in order from 1 to 16. 

 

Deposit Slips: 

1. Cut out each deposit slip. 
2. Stack all eight slips on top of each 

other. 

3. Place the stack of slips in the manila 

folder just beneath the checks. 

4. Staple the slips just as the checks 
were stapled. 

 

staples 

staples 

register 

checks 

staples 

register 

checks 

deposit
slips 
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The Work Triangle 
 
There is plenty of activity in the kitchen, and some kitchens are certainly more efficient than oth-
ers.  Interior designers study “the work triangle” in a kitchen to determine how well that kitchen is 
designed. 
 

The Work Triangle 
For most of the 20th century, kitchens were organized around what’s known as the 
work triangle—the geometry determined by the sink, range, and refrigerator.  Since 
most kitchen work is a dance among the three appliances, a good design will make 
the distances between them comfortable.  If they’re too short, the work area will be 
cramped; if to far, the cook will become worn out trotting between them.  The rule 
of thumb is that the three legs of the triangle should add up to between 12 and 26 
feet. 

 
To allow us to explore the work triangle, your first assignment is to create a scale drawing of your 
kitchen (or your favorite kitchen at someone else’s house—like your grandma or aunt). 
 
Your drawing should show your kitchen when viewed from directly above.  Your kitchen drawing 
must AT LEAST include the border of the kitchen, the stove, the sink, and the refrigerator.  You 
may include as many details as you like such as cabinets, countertops, or other appliances. 
 
Be sure to accurately measure your kitchen and make your drawing “to scale.”  Use proportions to 
shrink your kitchen measurements to the size of your drawing.  For example, you might decide that 
one inch in your drawing will represent three feet in your actual kitchen.  Use the same scale 
(proportion) throughout the entire drawing. 
 
You MUST write your scale on your drawing.  Write the measurement on your drawing first followed 
by the measurement it represents in the actual kitchen.  For example, “1 inch = 3 feet” or “2 centi-
meters = 1 yard.” 
 
Your drawing must be at least 8.5” by 11’ but can be as large as you like.  You may decorate your 
work anyway that you like. 
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Let’s Go to the Movies! 
 
The images on the left are the actual size of a 35 mm film strip– the same 
film used at most movies theaters.  The images at the bottom of the page 
are the actual size of an IMAX movie strip.  IMAX films are shown on much 
larger screens and are designed to display clearer, more distinct images. 
 
1. IMAX theaters claim that each frame in an IMAX film has 10 times the 

surface area of a conventional 35 mm film.  Use your ruler to see if this 
claim is true.  Explain your answer below. 

 
 
 
 
 
2. IMAX films are often much shorter than conventional movies—often only 

35-40 minutes in length.  An IMAX film displays 24 frames each second.  
This means the film moves through the projector at a speed of 336 feet 
per minute.  In a normal 40 minute movie, how many miles of film are 
used? 

 
 
 
 
 
3. 35 mm films also display 24 images each second.  The smaller image 

size means the film moves through the projector at a speed of 90 feet 
per minute.  How many miles of 35 mm film are needed for a 2-hour 
movie? 
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POLYGON GARDEN 
 

Overview: 

This assignment allows students to show their creativity while demonstrating their 

knowledge of geometry and scale.  Students will use a sheet of grid paper to 

create a scale drawing of a garden of their own design.  The instructions contain 

various criteria for each section of the garden, exercising students’ geometry 

knowledge. 

 

Concepts & Vocabulary: 

Students should be familiar with basic geometry terms such as rectangle and 

triangle.  Students will need to be able to use scale to calculate measurements and 

use a ruler to create scale drawings.  The activity also requires an understanding 

of similar shapes as students will create their own pair of similar triangles. 

 

Materials: 

Per student: 

 Colored paper 

 Ruler 

 Glue (or tape) 

 Handout 
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Student Directions: 

In this project you will demonstrate your knowledge of geometry vocabulary as well as scale and 

similar shapes.  You will create a scale drawing for a garden of your own design.  The procedure 

below will describe the guidelines for your drawing, but be as creative as you like. 

 

Materials: 

Per students: 

 Colored paper 

 Ruler 

 Glue (or tape) 

 Handout 

 

Procedure: 

Create a scale drawing of a life-sized garden on the back of this page, using the criteria listed 

below. 

 

Scale 

Your model garden will use the scale 1 inch: 2 feet.  The actual garden will be a square that 

measures 14 feet on each side.  On the back of this paper, draw the border of the garden.  Be 

sure and measure carefully. 
 

Flowerbeds 

Your garden will include three flowerbeds.  Use colored paper to draw and cut out rectangular 

flowerbeds that represent the following dimensions: 

 2 ft. x 10 ft.  4 ft. x 4 ft.  3 ft. x 5 ft. 

Glue or tape your flowerbeds onto your model of the garden wherever you like. 
 

Garden Path 

For visitors to enjoy your garden, it should include a path.  Your path may use square tiles that 

measure 18 inches on each side.  Draw scale versions of these tiles onto your model to create a 

path.  The tiles may be any color(s) you like, and the path may be any design you choose. 
 

Fountain 

A decorative fountain will be placed in your garden.  The 

fountain will be custom built to any size you like, but the 

pedestal (base) of the fountain will be a rectangle that must be 

similar to the shape shown here.  

 

Carefully draw the base of the fountain in the location of your 

garden that you choose.  The base must be a different size than shown above, but must be similar 

to the shape shown above. 
 

Finishing Touches 

Complete your scale model by decorating or coloring the garden however you choose.  You may 

add any plants, benches, or other object you like.  Points will be added for a well-done project. 
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