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Grade 8 
 Celebrations Unit 
Math Lesson Day 1 

Rationale 
The intent of this lesson is to apply the concepts of Geometry-transformations. 

Goals 
Students will design an event for a celebration. 

Standards 
8.G.1 	  Verify experimentally the properties of rotations, reflections, and translations:

o A. Lines are taken to lines, and line segments to line segments of the same length.
o B. Angles are taken to angles of the same measure.
o C. Parallel lines are taken to parallel lines.

8.G.2 Understand that a two-dimensional figure is congruent to another if the second can
be obtained from the first by a sequence of rotations, reflections, and translations; given
two congruent figures, describe a sequence that exhibits the congruence between them.
8.G.3 Describe the effect of dilations, translations, rotations, and reflections on two-
dimensional figures using coordinates.
MP.4 Model with mathematics.
MP.5 Use tool strategically

Objectives 
Students will be able to design an obstacle course relay event, using scale and 
transformations. 

Materials 
Paper 
Graph paper 
Pencil 
Ruler 
Protractor 

Procedure 
Ask the students to work with a partner. 
Tell the class that the Board of Education is planning an end of the school year event to 
celebrate the students’ successful year.  The theme is “Fun at the Carnival.” The Board of 
Education wants to promote team spirit and cooperation at the event.  They are asking 
you to help design an obstacle course relay. 
Provide the students with the Activity of the Day instructions.  
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Teacher & Teachers’ Aide Observations During the Group Activity 
While the student pairs are designing the event, the teacher should make sure each 
student is contributing ideas. 
 The teacher should watch each student’s math processes to make sure they are able to 
apply the concept of Geometry scale and transformations. 

Assessment 
When the students display their designs, the students will be able to recognize the use of 
transformations correctly. 
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Activity of the Day – Designing an Obstacle Course 

1. Your class has been asked to design an obstacle course relay for the end of
the school year celebration. You and a partner will work together to create a
design.

2. The relay will take place on the football field.  The field measures 100 yards
by 50 yards.  Two teams must compete at the same time.  The design must
be identical for both teams, and a common finish line at mid-field is
required.

3. In your design, there needs to be 6 to 8 events.  The number of team
members for each event must vary; each team member must participate in
two events.  The final event must include all of the team members.
Remember, not everyone is the same; design events that have different skill
requirements: speed, balance, intelligence (answer a math problem),
strength, and accuracy are a few examples.

4. Sports equipment is available for the obstacles.  You can design the event
with any equipment that would be available in the school’s sports equipment
storage. Other equipment must be approved for safety (approved by the
teacher).

5. Begin your design by creating the events:
Name each event
Identify how many team members are needed.
Identify the equipment needed.
Describe how the event is played.

6. Create a form that each team can use to plan for the relay.  It should include
the information listed in instruction step #5.  Also, it should have space to
write the name of the team members participating in each event.  If each
team member must participant in two events and all of the members of the
team need to participate in the final event, how many persons are needed to
make a team?

7. Next, design a blueprint of the relay; a blueprint is drawn to scale (use graph
paper).  Remember, the finish line needs to be at mid-field. Draw one side of
the field, the complete obstacle course for one team.
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8. Once you have drawn one side of the field, exchange scale drawings with
your partner. Now you will reflect your partner’s drawing to the other side
of the field for the second team. Remember, the relay for both teams needs
to be identical.

9. Conclude the class time by sharing your designs.  These can be displayed
around the room.  Discuss your reasoning when designing the obstacles.
Tell how you used drawing tools to help you with the scale drawing. Reflect
upon the challenges in the design project.
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Grade 8  
 Celebrations Unit 
Math Lesson Day 2 

Rationale 
The intent of this lesson is to apply the concepts of Probability. 

Goals 
Students will design a game of chance. 
Students will be able to analyze the probability of various outcomes in the game. 
Students will be able to determine if the game is mathematically fair. 

Standards 
*7.SP.7 Develop a probability model and use it to find probabilities of events. Compare
probabilities from a model to observed frequencies; if the agreement is not good, explain
possible sources of the discrepancy.
a. Develop a uniform probability model by assigning equal probability to all outcomes, and use
the model to determine probabilities of events. For example, if a student is selected at random
from a class, find the probability that Jane will be selected and the probability that a girl will be
selected.
b. Develop a probability model (which may not be uniform) by observing frequencies in data
generated from a chance process. For example, find the approximate probability that a spinning
penny will land heads up or that a tossed paper cup will land open-end down. Do the outcomes
for the spinning penny appear to be equally likely based on the observed frequencies?
MP.4 Model with mathematics.
MP.5 Use tools strategically.

*Note: Skills and concepts developed in previous grades are often used in
application-style problem solving at higher grades.

Objectives 
Students will be able to design a game of chance with a choice of objects. 
Students will be able to calculate probability as ratios and percentages. Calculators 
permitted. 
Students will be able to evaluate if the game is mathematically fair and support the 
evaluation with reasoning. 
Students will be able to compare the theoretical probability to the experimental 
probability. 
Students will be able to critique other games of chance. 
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Materials 
Practice Probability worksheet-one penny and two different colored number cubes, 
numbered 1-6 
Paper 
Pencil 
Calculators 
One bag of objects per student group: one penny, two number cubes numbered 1-6, three 
3-oz cups, one ping pong ball, 5 large paper clips, 2 rubber bands, deck of playing cards.
Other items can be selected.

Procedure 
Begin with a review of Probability, using the Practice Probability worksheet. Ask the 
students to work with a partner. 
Tell the class that every outside event needs a back-up plan in the event of bad weather.  
Today they will design simple table games of chance. 
Provide the students with the Activity of the Day instructions.  

Teacher & Teachers’ Aide Observations During the Group Activity 
It will be a challenge to use some of the objects and create a fair event.  The outcome must be 
measureable for each outcome.  Example: When attempting to toss a ball into one of the three 
cups, there are four possible outcomes-Cup1, Cup 2, Cup 3, or miss. 
Teachers should observe how the students are designing the game, encouraging the students to 
consider the features that make games fun and mathematically fair. 
The teachers should check if the students are correctly calculating the probabilities. 
Teachers should observe if students are fairly critiquing the game they designed and the other 
games that they are playing. 

Assessment 
The students will demonstrate mastery of the concept of Probability with compound events. 
The students will demonstrate their ability to express probability in ratios and percentages. 
The students will demonstrate their ability to reason about mathematical fairness. 
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Activity of the Day – Designing a Game of Chance 
1. An outside event needs a back-up plan in the case of bad weather.  A plan is
needed for an activity that can be held in the school cafeteria.

2. You and your partner need to design a game of chance that is simple,
mathematically fair and can be played on one cafeteria table.  Consider how to
make the game fun, engaging, challenging but not frustrating. Be sure to create a
name for the game.

3. You are given a bag of objects; select four objects to use in your game.
Example: If you select the three cups, they are considered as one object. If you
select the paper clips, they are considered as one object. If you select the two
number cubes, they can be considered as two objects or one object.

4. The game should have various combinations and various points earned for the
combinations.  The game needs to clearly state how it can be won or lost.

4. Draw the layout for the game, labeling the objects on your drawing.

5. After the game is designed, calculate the probability of each combination that
earns points; express as a ratio and percent. This is called the theoretical
probability. A chart can be used to show the probability.  You can adjust the design
of the game, based upon the theoretical probability.

6. Next, you will need to test the game, playing at least 30 trials and recording the
outcomes.  Keep score, according to the game design.
7. When the test is completed, calculate the probability of each combination, based
upon the 30 trials; express as a ratio and percent. This is called the experimental
probability.

8. Compare the probabilities. Write a short paragraph about your comparison.

9. In mathematics, a game is fair if all players have an equal chance of winning.
Reason whether the game you have designed is fair and support your reasoning.

10. As time permits, allow the students to play each other’s games and critique
them.  Was the game interesting, engaging, challenging? Was the game fair?  Was
the game too easy or too complicated?  Was the game too easy or too difficult to
win or lose?
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Practice Probability 
Single Event 

In a game of chance, outcomes are measureable and predictable, and can be 
expressed as ratios: 

Single Event:  P  =  favorable outcome 
total possible outcomes 

Example 1:  Use a penny.  How many total outcomes are possible when a penny is 
tossed into the air and lands?                 What are they? 

Let’s find the probability of the penny landing on heads. Express as a ratio and 
percent. 

P (heads) = 

(Read as: “The Probability of the outcome heads equals.”) 

Is the probability of the penny landing on tails the same? 

Example 2:  Use one number cube, numbers 1-6.  How many total outcomes are 
possible when a die is tossed and lands?              What are they? 

Find these probability ratios and convert the ratios to percentages. 
Event Ratio Percent 
P(5) 

P(2) 

P(even) 

P(1 or 3) 

P(multiple of 2) 

P(prime) 
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Practice Probability 
Independent Compound Events 

Independent Compound Events: More than one outcome in an event with no 
effect upon each other. Find the probability of each and then multiply the ratios. 

Example 3:  Use two different colored number cubes, numbered 1-6. 

Find these probability ratios and convert the ratios to percentages. 
Event Ratio Percent 

P(5) and P(3) 

P(3 or 4) and P(odd) 

P(2) and P(even) 

P(sum of 3) and P(prime) 

P(1) and P(less than 5) 

Example 4: Use one penny and two number cubes, numbered 1-6 

Find these probability ratios and convert the ratios to percentages. 
Event Ratio Percent 

P(heads) and P(5) and P(3) 

P(tails) and P(4 or 6) and P(2) 

P(heads) and P(even) and P(odd) 

P(heads) and P(prime) and 
P(composite) 
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Grade 8  
 Celebrations Unit 
Math Lesson Day 3 

Rationale 
The intent of this lesson is to apply the concepts of Geometry. 

Goals 
Students will calculate the volume of various food containers. 

Standards 
8.G.9 	  Know the formulas for the volumes of cones, cylinders, and spheres and use them
to solve real-world and mathematical problems.
MP.4 Model with mathematics.
MP.5 Use tool strategically.
MP.7 Look for and make use of structure.

Objectives 
Students will be able to calculate the volume of food that fits into various food 
containers. 

Materials 
Paper 
Pencil 
Colored pencils 
Calculator 
Rulers 
PARCC Grade 8 Reference Sheet 
http://www.parcconline.org/sites/parcc/files/ApprovedPARCCReferenceSheet_11%205
%2014.pdf  

Procedure 
Tell the class that there will be carnival food for sale at the end of the school year 
celebration.  Today the class will investigate the volume of various food containers that 
are often used to serve carnival food. 
Provide the students with the Activity of the Day instructions.  

Teacher & Teachers’ Aide Observations During the Group Activity 
The teacher should make sure each student is utilizing the reference sheet as needed and 
showing work on paper.  

Assessment 
When the students complete the calculations and the drawings, the students can 
demonstrate correct use of the formulas for the various shapes and demonstrate correct 
calculation. 
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Activity of the Day – Carnival Foods 

1. At the end of school year celebration, carnival foods will be for
sale.  These foods come in various shapes and sizes.  Special food
containers are used. Today, you will apply mathematics to find the
volume of various food containers and draw them.

2. A chart describing a variety of food containers is provided.  Use
the information in the chart and the reference sheet to calculate the
volume of each container.

3. Draw each container.  You can create a label on each drawing with
colored pencils. Label the dimensions of each container and record
the volume below each container.

4. Optional: Can you think of other carnival foods?  Search on the
internet for the dimensions of the food containers for these foods.
Find their volumes.

5. If time permits, look for objects in the classroom that have similar
shapes to the food containers.  Measure the objects and find their
volumes.
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Carnival Food Containers 

Food Dimensions 
Snow cone d = 2.5 in.   H = 4 in. 

can of drink d = 2 3/8 in.  H = 4 ¾ in. 

popcorn l = 3.75 in.  w = 2 in.  h = 5 in.

hot dog l = 6 in. w =1 ½ in. h = 1 ¼ in.

French fries l = 6 in. w = ¾ in.  h = 7 ¼ in.

ice cream 
sugar cone 

d = 8 cm.  H = 10 cm. 

ice cream 
cake cone 

d = 2 5/16 in.   H = 2 5/8 in. 

ice cream 
 cup-medium 

d = 80 mm    H = 56 mm 
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Grade 8  
 Celebrations Unit 
Math Lesson Day 4 

Rationale 
The intent of this lesson is to apply the concepts of unit rate, percent discount, and 
pricing. 

Goals 
To gather and organize data used in decision making 
To apply mathematical skills to a retail situation 
To work cooperatively in planning the menu for an event 

Standards 
Analyze proportional relationships and use them to solve real-world and mathematical 
problems.

7.RP. 3 Use proportional relationships to solve multistep ratio and percent problems.
Examples: simple interest, tax, markups and markdowns, gratuities and commissions,
fees, percent increase and decrease, percent error. *
MP.4 Model with mathematics. 
MP.5 Use tool strategically 
MP.7 Look for and make use of structure 

*Note: Skills and concepts developed in previous grades are often used in application-style
problem solving at higher grades.

Objectives 
Students will be able to understand and apply the concept of unit pricing. 
Students will be able to use ratio and proportion, write and solve equations, calculate 
units of measure, and calculate currency to solve problems. 

Materials 
Paper 
Pencil 
Calculator 
Computer with internet 

Procedure 
Tell the class that today they will investigate the cost of carnival foods and their 
containers, and the cost of equipment needed to prepare the foods. 
Provide the students with the Activity of the Day instructions.  
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Teacher & Teachers’ Aide Observations During the Group Activity 
The teacher should make sure each student is showing their calculation processes on 
paper. 
The teacher should observe the students’ abilities to reason and make decisions as they 
price each food item and create a menu. 

Assessment 
The students will demonstrate their ability to apply mathematical operations, unit rates 
and percentage discount with 90% accuracy.
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Activity of the Day – Carnival Foods Costs 

1. Today, the Board of Education is asking you to investigate the cost of
providing the carnival foods for the end of school event; there will be 150 people at
the event.

2. You and a partner will begin investigating how much it costs for each food item
that will be available at the event.  You can use the list of food containers (Day 3)
to spark your ideas, but the menu is your choice.  You will need to price each food,
its container, and the cost of the equipment (purchased or rented) needed to make
the food.  Please remember to include condiments and paper products. At the
conclusion of the investigation, you will need to provide the Board of Education
with the menu and the price for each item.

3. Details for pricing:
• The cost of the utilities (electricity, gas and water) is covered by a donation

and does not need to be considered in the pricing.
• The cost of the location is covered; tables and chairs are included.
• The event is non-profit; the food items should not be prices for profit.

4. Your research will be via internet.  Here are some websites to investigate:
http://carnivaldepot.com/carnivalsupplies.html
http://www.dollardays.com/wholesale-food-pantry.html
http://www.atozpartyrental.net/carnival_food_-_beverage_equipment.htm
http://www.samsclub.com/sams/grocery/1444.cp

5. Be prepared to justify your prices.  Keep a complete record of your research and
supporting mathematics. You and your classmates can compare your prices at the
conclusion.


