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Developed by:  Colette Bell 

 

Overview: 

This unit focuses on the use of common fractions and improper fractions.  It allows 
students to further their understanding of adding and multiplying fractions as it relates to 
geometry. This unit allows students to develop their understanding of geometric figures 
as they explore area and perimeter in the real world.  

 

STANDARDS ADDRESSED IN THIS UNIT 

Focus Standards: 

M5G1. Students will understand congruence of geometric figures and the 
correspondence of their vertices, sides, and angles.  
 
M5G2. Students will understand the relationship of the circumference of a circle to its 
diameter is pi (π ≈ 3.14). 
 
M5M1. Students will extend their understanding of area of geometric plane figures.  
a. Estimate the area of geometric plane figures.  
b. Derive the formula for the area of a parallelogram.  
c. Derive the formula for the area of a triangle.  
d. Find the areas of triangles and parallelograms using formulae.  
e. Estimate the area of a circle through partitioning and tiling.  
f. Find the area of a polygon (regular and irregular) by dividing it into squares, rectangles, 
and/or triangles and find the sum of the areas of those shapes.  
g. Derive the formula for the area of a circle.  
h. Find the area of a circle using the formula and pi ≈ 3.14.  
 
M5M2. Students will extend their understanding of perimeter to include 
circumference.  
a. Derive the formula for the circumference of a circle.  
b. Find the circumference of a circle using the formula and pi ≈ 3.14.  
 



ESSENTIAL QUESTIONS: 

1. How are common fractions and improper fractions related? 

2. How is area and perimeter calculated? 

3. How much space do you occupy when you walk? 

4. What types of measurements do you need to make before you can find the area of a 
rectangle, parallelogram, or triangle?  

5.  How is the circumference of a circle used in everyday life?  

6.  How do you determine the circumference of a circle in the real world? 

7.  What shapes can be found in a square? Rectangle? Parallelogram? 

8.  What is the relationship of a triangle to a square or rectangle?  

9.  How is the area of a triangle related to the area of a rectangle? 

 

CONCEPTS: 

 The student will know… 

• The difference between common fractions and improper fractions. 
• What a polygon is and all the different names of shapes. 
• The difference between a rectangle and a parallelogram. 
• The formulas for finding the area and perimeter of rectangles and triangles. 

 

Students will be able to… 

• Multiply fractions. 
• Solve problems with multiplication and addition. 
• Find the area and perimeter of polygons. 
• Find the circumference of circles. 

 

LANGUAGE:  area, perimeter, triangle, rectangle, hexagon, pentagon, circle, trapezoid, 
parallelogram, centimeter, formula, simplify, common denominator, congruence, improper 
fraction, multiple, factor, volume, irregular polygon, polygon, circumference, pi,  

EVIDENCE OF LEARNING: 

By the conclusion of this unit, students should be able to demonstrate the following 
competencies: 



Culminating Activities: Grab bag assessment sheet, hanging picture 
assessment sheet, Spaghetti triangle drawings, and quilt squares. 

Goal: 

a. Students will complete and design products based on grade level readiness to 
demonstrate understanding of geometry and fractions. 

Role:  You have been selected by the World’s Greatest Math 
Magician to become assistants as she on the biggest Math Magic 
Show ever seen.  You will explore the amazing magician’s bag of 
magical trick as you work as with her. During the magic show, you 
will explore mathematical concepts such as fraction, polygons, angles, 
area, perimeter, and circumference.  

Audience:  students 

Scenario:  The centers are designed to allow students to demonstrate 
understanding of the units through group work and collaboration. 

  a. Each center is designed for students to explore geometry with fractions. 

b. Students will find the area and perimeter of polygons using the appropriate 
formulas. 

c. Students will find the area of triangles by making several types of triangles 
with spaghetti. 

d. Students will measure pictures using centimeter rules and find the area of all 
the pictures by multiplying fractions. 

e. Students will design quilt squares using all the polygons learned during the 
course of the unit and find the fraction of different shapes on the quilt square. 

Product(s):  (SEE Detailed Lesson Plans on the following pages) 

Evaluation:  (See Detailed Lesson Plans) 

Detailed Lesson Plans: Mystical geometry bag activity, Spaghetti triangles, 
Amazing quilt squares, Hanging pictures and Unit challenges. 

 

 



Lesson 1:  

Mystical geometry bag activity 

Essential Question: How is area and perimeter calculated? 

 Materials:  brown paper bag, patty paper, geometric figures, pencils, colored pencils, 
ruler, geometry formulas 

Overview:  The purpose of this lesson is to explore finding the area and perimeter of all 
types of polygons. 

Engage:  Students will be placed into groups based on the jigsaw method.  Each student 
will be given a shape upon entering the class.  Students will work with the group who has 
the same shape. The teacher will lead the class in a discussion on finding halves (½) of a 
number.  Each group will be given a brown paper bag to explore. 

• Explore:  In groups of four, students will explore the geometric figures found in each 
bag.  Students will trace them onto patty paper. They will find the measurement of 
each side and then find the area and perimeter of each figure. 

• Explain: When all groups have finished exploring each figure in the bag, the teacher 
will ask students to confirm in their group their findings.  The teacher will post all 
observations on a class chart.  Students will then be asked to discuss the geometric 
terms used in this activity. 

• Elaborate:  The students should find at least two objects in the classroom that are 
related to the real world to find the area and perimeter.  Lead the students in a 
discussion of jobs that use this type of math. 

• Evaluate:  
1. Participation: The teacher will monitor students as he/she walks around 

the classroom to check for understanding. 
2. The student will complete a grab bag activity sheet. 

 

 

 

 

 

 

 

 



M5M4. Students will understand and compute the volume of a simple geometric 
solid.  
a. Understand a cubic unit (u3) is represented by a cube in which each edge has the length 
of 1 unit.  
b. Identify the units used in computing volume as cubic centimeters (cm3), cubic meters 
(m3), cubic inches (in3), cubic feet (ft3), and cubic yards (yd3).  
c. Derive the formula for finding the volume of a cube and a rectangular prism using 
manipulatives.  
d. Compute the volume of a cube and a rectangular prism using formulae.  
e. Estimate the volume of a simple geometric solid.  
f. Understand the similarities and differences between volume and capacity.  
 
M5N4. Students will continue to develop their understanding of the meaning of 
common fractions and compute with them. 
d. Model the multiplication and division of common fractions.  
 
 
 
ENDURING UNDERSTANDINGS 

Students will understand: 

• Math is applicable to our everyday lives. 
• A fraction is an equal-sized part of a whole 
• Fractions are applicable in our every day lives. 
• Fractions may be represented in different ways.  
• The students will understand why shapes require different formulas for 

calculating their area.  
• Students will be able to find the diameter of a circle when provided with its 

radius. 
• Students will be able to find the circumference of a circle using pi and the 

diameter.  
• Students will demonstrate ability to break apart a shape into various shapes 

contained in it.  
• Students will be proficient at determining the area of irregular polygons  
• Students will express their thinking in appropriate and clear ways.  
• Students express understanding of the relationship between a rectangle and 

a triangle. 
 
 
 

 

 

 



 

Lesson 2:  

Spaghetti Triangles 

Essential Question:  How is the area of a triangle related to the area of a rectangle? 

Materials:  Thick spaghetti noodles, construction paper, pencils, tracing paper, and rulers 

Overview:  The purpose of this lesson is to explore finding the area and perimeter of 
triangles. 

• Engage:  The teacher will allow student a couple of minutes to explore with spaghetti 
noodles.  Students will be allowed time to make geometric figures with the noodles.  
The teacher will ask the student to make a straight angle, acute angle, obtuse angle 
and a right angle. 

• Explore:  The students will make a triangle using a right angle and an equilateral 
triangle and find the length of all sides using centimeters or inches.  The student will 
find the perimeter of the three triangles and then explore the formula for finding the 
area of triangles.  Remind the student that if the base is 10 then your take half which 
is 5 and multiply it the height.  Area of a triangle- A=½bh 

• Explain: Students will then be asked to discuss their findings. 
• Elaborate:  The students will make triangles of their own and find the length of all 

sides using centimeters.  The student will find the perimeter of all the triangles and 
then explore the formula for finding the area of triangle.   

• Variations/Options:  
1. Students may use pipe cleaners, yarn or even explore the building and 

outside for triangles to measure. 
 
• Evaluate:  

1. Participation: The teacher will monitor students as he/she walks around 
the classroom to check for understanding. 

2. Triangle drawings 
 

 

 

 

 

 

 



Lesson 3:  

Hanging pictures 

Essential Question: How are common fractions and decimal fractions related? 

Materials: 10-20 pictures hanging around the room, rulers, hanging picture worksheet 

Overview:  The lesson purpose is to help students understand how fractions and 
geometry work together in finding the area and perimeter of quadrilaterals.  

• Engage:  The teacher will show the students 3 pictures with the length and width 
measured in centimeters or inches.  The teacher will lead the students in a discussion 
in setting up addition of fraction problems and multiplying fractions.  The students 
will also explore what they know about finding the area and perimeter of 
quadrilaterals.  

• Explore:  The teacher will lead the students in finding the area and perimeter of each 
picture.  The students should be reminded how to add and multiply fractions.  Pay 
close attention to students struggling with multiplying mixed numbers.  

• Explain: When all groups have finished exploring the area and perimeter of 
quadrilaterals.  The students will share their findings.  The teacher will list all 
observations on the overhead or the computer projector.  Students will then be asked 
to discuss their findings. 

• Elaborate:  Students will work in pairs.  Each pair of students will move around the 
room to each picture and find the length and width of each picture with a ruler 
(centimeters).  The students will then find the area and perimeter of each picture.   
Variation:  Some pictures may already have the length and width shown.  

• Evaluate:  
1. Participation: The teacher will monitor students as he/she walks around 

the classroom to check for understanding. 
2. Hanging pictures sheets 

 

 

 

 

 

 

 

 



 

Lesson 4:  

Amazing quilt 

Essential Question:  What shapes can be found in a square? Rectangles? Parallelograms? 

Materials: 12 by 12 Construction squares, all types of polygons, construction paper (all 
colors), rulers, pencils, examples of quilt squares, colored pencils  

Overview:  The purpose of this lesson is to use quilts to show how fractions and 
geometry are related. 

• Engage: The teacher will read the book The Patchwork quilt by Pat Hutchins.  The 
students will discuss the geometry in the book  

• Explore:  The teacher will show students block quilt squares and ask the students to 
identify the geometry found in the square.  The students will find the fraction of each 
polygon in the square. Suggested questions:  1. How many triangles are in the quilt?  
2. How many rectangles are in the quilt?  3.  What is the fraction of shaded triangles 
in the quilt square? 

• Explain: When all the students have complete the three quilt squares, the students 
will discuss the geometry and fractions found in each quilt pattern. 

• Elaborate:  Individually, students will design their own quilt square on a 12 by 12 
square using all polygons used in the unit.  The student will write their own 
geometrical and fractional findings on the back of the quilt square.  Put all the squares 
together to make a class quilt. 

• Variations/Options:  Use several books on quilts for students to read before starting 
this lesson.  Students can teach the class the math found in each book. 

• Evaluate:  
1. Participation: The teacher will monitor students as he/she walks around 

the classroom to check for understanding. 
2. Student created quilt squares. 

 


