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Rationale


As a past student, I can remember sitting in my math classroom thinking, “When will I ever use this?” I never saw the value in math and why it was thought to be important until I had a teacher show how math could be helpful in my life. My instructional design unit is devoted to showing students the importance of math using real-world situations and sharing how it can be applied to a student’s life. 


My lessons are strongly focused on the constructivist theory because I feel that math is a series of blocks that are continuously built upon one another which is crucial in a constructivist classroom. Not only does constructivism allow students the opportunity to build upon their knowledge but it allows for students to construct their own knowledge and describes that, “the learner is the key player.” (Ornstein & Hunkins, 2009) My unit lessons are focused on not only sharing important knowledge to my students but my lessons showcase specific situations that apply math to real world situations. 

The journal, Chemistry in Australia, shares that, “Effective mathematics teaching involves presenting students with important and engaging tasks.” (2011) My unit lessons are filled with multiple activities that relate math to real life. I specifically chose the 5-E Learning Cycle model for my lesson format because it allows various opportunities to highlight the engaging activities needed for a rich and vibrant learning experience. The 5-E Learning cycle, “has become an integral part of science and math methodology courses only recently, primarily due to its strong linkage to constructivist theories of teaching and learning. It is also highly adaptable to contextual teaching strategies whether for a one-day lesson or for lessons that span several days.” (Chiarelott 2006)
It is my goal to use the Constructivist theory and the 5-E Learning Cycle Model to create a math classroom that not only teaches a child for one day but teaches them to use math everyday. Students will be given the opportunity to build on prior knowledge as well as use their knowledge to their advantage in their everyday lives.

Svoboda Unit Learning Outcomes

Categorized by Bloom’s Taxonomy

Sub Unit One: Measurement
· Students will be able to define perimeter, area, and volume. (knowledge)

· Students will be able to give an example when it is appropriate to find the perimeter, area and/or volume of an object. (comprehension)

· Students will be able to distinguish which unit is appropriate for the measurement. (comprehension)

· Students will be able to demonstrate how to find the perimeter, area, or volume of an object. (application)

· Students will be able to select which method is needed to find perimeter, area, and/or volume. (analysis)

· Students will be able to combine all of the formulas for perimeter, area, and volume and construct their own projects using this information. (synthesis)

· Students will be able to justify and explain their reasoning for using perimeter, area and/or volume when constructing. (evaluation)

Sub Unit Two: Geometry
· Students will define the Pythagorean Theorem. (knowledge)

· Students will be able to define the angles formed when parallel lines are cut by a transversal. (knowledge)p

· Students will be able to define the meaning of congruent. (knowledge)

· Students will define and comprehend the differences between the four different types of triangles. (knowledge, comprehension, and analysis)

· Students will apply the Pythagorean Theorem to real world situations. (application)

· Students will be able to relate properties of parallel and perpendicular lines to real-world situations. (application)

· Students will be able to compare the different angles formed when parallel lines are cut by a transversal and contrast their differences. (analysis)

· Students will combine their understanding of the Pythagorean Theorem with their knowledge of squares to find missing lengths. (synthesis)

· Students will be able to construct their own diagram of parallel lines cut by and transversal and prove the theory behind congruent angles. (synthesis and evaluation)

· Students will be able to explain how to find the missing side of a right triangle using their understanding of the Pythagorean Theorem. (evaluation)

Svoboda Pre-Assessment

Sub Units: 
Measurement & Geometry

In my experience students have a tendency to get frustrated with math pre-assessments if they are too specific. I do not like my students to get frustrated so I use pre-assessments as a guide for the students to tell me what they know about key words not to solve problems they have never seen before.
Name: __________________
Per. ______


Date: _____
Measurement Pre-Assessment

1.
 Give an example of an object you would use to measure with the following units of measure:
a) feet
b) gram
c) yard

d) gallon

2.
Illustrate what the “perimeter” of a rectangle is and explain how to find the perimeter of rectangle.
3.
Illustrate what the “area” of rectangle is and explain how to find the area of a rectangle.

4.
Illustrate what the “volume” of a rectangle is and explain how to find the volume of a rectangle.

Name: __________________
Per. ______


Date: _____
Geometry Pre-Assessment

1.
Draw pictures of parallel and perpendicular lines and explain the difference.

2.
Draw and explain as many different angles as you can.

3.
Share what you know about the Pythagorean Theorem. If possible give an example.


______________________________________________________________________

Lesson 1

Learning the Pythagorean Theorem
I. Concept:
Introducing the Pythagorean Theorem

II. Lesson Objectives: 
· Students will define the Pythagorean Theorem.

· Students will be able to find the missing side of a right triangle given the lengths of two sides.

· Students will relate the Pythagorean Theorem to real-life situations.

III. Procedures:


Lesson will begin with a brief video on Pythagorean Theorem. Students and teacher will then work through an interactive power point presentation. Following the presentation the students will work in groups to further develop their understanding of the Pythagorean Theorem. To close the students will see how the Pythagorean Theorem is helpful in real life and come up with their own example of using the theorem for homework.
Engagement








5 minutes
· Open to class by saying that today we will be learning a very old theory of math called the Pythagorean Theorem.

· Describe that the Pythagorean Theorem will use our knowledge of squares, triangles, and addition to find the missing sides of right triangles.

· Pull up the link http://www.brainpop.com/math/geometryandmeasurement/pythagoreantheorem/ on the SMART Board and have Tim and Moby from Brain POP introduce the theorem.

· Ask students, what did you learn from the movie?

Exploration








20 minutes
· Students will explore the Pythagorean Theorem through the Power Point (only slides 1-29) that I have created and will take notes to help them understand the concept.

· Explain that the power point will provide them with step by step guidelines to find the missing sides.

· As the teacher is going through the power point slides call on students to answer the questions in the presentation. Such as, what is a leg? Shorter sides of right triangle. What is a hypotenuse? Longest side of a right triangle What is the Pythagorean theorem and why is it important? It is used to find the missing side of right triangles by squaring the legs and adding them together to find the longest side. (all questions are noted in the power point)

· After each question take an informal assessment of students understanding by asking to students to put a thumb up if they understand or a thumb down if they are struggling.

· If you see students put a thumb down have the class work on the next problem on their own while the teacher goes to assist those students who had their thumbs down.

· Notes and the power point may be turned off for the time being when finished with slide 29.

Explanation








15 minutes
· Students will now work in their table groups to further understand the Pythagorean Theorem

· As a group the students will work through the “Pythagorean Theorem Group Work” practice sheet.
· Students may use their calculators to keep the pace moving.

· Remind students that all students must take turns being the group leader. (One person will start with question1 and be the group leader talking the problem out loud with the rest of the group as they follow along. After the problem is finished and the group agrees the next student will be group leader for problem #2 and so on…)

· Give students approximately 12 minutes to work (set timer on board) then go over answers as a class. If a problem is not understood by groups then have a student representative work that problem out on the board.

· Answers are as follows for the worksheet: 
1.) 5.2 2.) 7.1 3.) 13.2 4a.) 3 b.) 5 c.) 40 d.) 12 e.) 17 f.) 7 g.) 8 h.) 41 i.) 13
Extension








10 minutes

· Once the group worksheets have been reviewed and any questions have been answered the teacher will give students a word problem that shows the students how this theorem is useful in real-life.

· The students will be given the following problem to (write this problem on the SMART Board.

You're locked out of your house and the only open window is on the second floor, 25 feet above the ground. You need to borrow a ladder from one of your neighbors. There's a bush along the edge of the house, so you'll have to place the ladder 10 feet from the house. What length of ladder do you need to reach the window?
· Allow students some think time before calling a student to come and draw a sketch of the problem.
· As a class and by calling a different student work through the problem together on the board and plugging it into the Pythagorean theorem.

· a=25 b=10 c=(length of ladder propped against the house)

· 625+100=725 so c is about 27

Evaluation








5 minutes

Teacher will be doing informal assessments of students understanding throughout the lesson. The use of the thumb up or thumb down check will be an opportunity to see if students are struggling with the new concept. During group work the teacher will be walking around each group and listening to the students work through the problems. The teacher will pick a random problem at each group and have each member take a part in explaining to survey understanding. Teacher will further evaluate students understanding by giving the following homework assignment:

Think of another way the Pythagorean Theorem would be helpful in a real-life situation. Use the ladder and house problem as an example and think of another situation or scenario that this could be helpful.

Students will be thinking deeper about how the Pythagorean Theorem works and how else it can used in their lives to further evaluate their understanding of the theorem.

Main goal for students to obtain during this lesson is to know and understand the Pythagorean Theorem. Students should know how to use the formula and begin to see how the theorem can be helpful in real-life situations.

IV. Materials & Resources:
· SMART Board

· Pythagorean Theorem Power Point

· Pythagorean Theorem group worksheet

· Pythagorean Theorem BRAIN Pop video from www. Brainpop.com
Pythagorean Theorem. BrainPOP. Retrieved June 12, 2012. http://www.brainpop.com/math/geometryandmeasurement/pythagoreantheorem/
Worksheet on Pythagorean Theorem and Pythagorean Triples. Retrieved on June 12, 2012. http://willetsgeometry.com/hach11pt2pyththmandtriples.pdf
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Name: _____________________
Per. ___

Date: ______

The Pythagorean Theorem Group Work!
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_______________________________________________________________________Lesson 2

Proof of the Theorem

I. Concept:

Understanding the Pythagorean Theorem as Area of Squares

II. Lesson Objectives:

· Students will combine their understanding of the Pythagorean Theorem with their knowledge of the area of squares to find missing lengths.

· Students will be able to explain how to find the missing side of a right triangle using their understanding of the Pythagorean Theorem.

· Students will relate the Pythagorean Theorem to real-life situations.

III. Procedure

Lesson opens with a review of the Pythagorean Theorem using a Cheez-It as a manipulative. Further exploration involves pattern blocks and finding the area of squares to prove the Pythagorean Theorem in small groups. Students will then work in partners with iPads to solidify their understanding of the area of squares and the Pythagorean Theorem using the Math is Fun website and submitting their thoughts to the teacher via e-mail. Finally students will work on a homework sheet that will give them extra practice of the theorem as well as additional scenarios for real-life situations using the Pythagorean Theorem.

Engagement








5 minutes

· Begin with a brief review of the Pythagorean Theorem using Cheez-Its.

· Pass out a Cheez-It to each student and ask them to take out their rulers.

· Using the inches side of their ruler ask the students to measure the length and width of the Cheez-It and then put their rulers away.

· Make sure the students have put their rulers away and then ask them to calculate the diagonal of the Cheez-It using the Pythagorean Theorem.

· Give students some think time and then ask for a student to come to the board to explain their reasoning to find the hypotenuse to the nearest ½ inch.

Length is approximately 1 inch

Width is approximately 1 inch

1squared + 1squared = 2

The hypotenuse is approximately 1.5 inches

· The students may eat the Cheez-It after they have finished the calculations.

· How did you use the theorem to find the diagonal? 1.5 inches

· What is the longest side of the triangle called? hypotenuse

Exploration








15 minutes

· Students will then move into understanding how the Pythagorean Theorem relates to the area of square. Remind students that area of a square is l x w.

· Pass out square pattern blocks to each table.

· Ask students to make a 3 by 3 square of pattern blocks. What is the area of this square?-9.

· [image: image11.jpg]


Ask students to make a 4 by 4 and ask, What is the area of the square?- 16.

· Ask students to make a 5 by 5 and ask, What is the area of the square?-25

· Have students connect the three squares at a corner so that a right triangle is formed in the center like the picture to the right. 

· Then ask the students to plug these area lengths into our formula.

· 9 + 16 does in fact equal the final area 25. Therefore the students have seen that the theorem does work in relation to the area of squares.

Explanation








20 minutes

· Students will be asked to take out their iPads and go to the following website: http://www.mathsisfun.com/pythagoras.html
· On this website the students will be looking at further explanation for the area of squares and the Pythagorean Theorem.

· Teacher will also pull up the website onto the SMART Board and show where 2 videos are located at the bottom of the website that is important to watch for further clarification.

· When students finish they will then discuss the following questions with person sitting next to them at their table. “What did you learn from the website that you didn’t know?” What further questions do you have about the theorem? How was this helpful to your understanding?

· The teacher will write these questions on the board and the students will type their answers on their iPads and e-mail them with their partner to the teacher.

Extension








10 minutes

· Pass out “Math 8 Pythagorean Theorem Worksheet”

· Explain that this will be a chance to solidify your understanding of the theorem as well as see word problems that show more scenarios that the Pythagorean Theorem is used to help solve real-life situations.

· Students will work on this for the remainder of class and it will be turned in tomorrow for a homework grade.

· All work must be shown on the paper.

Worksheet Answers:  5)  13, 6)  20, 7)  4
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8)   8, 9)   15

Evaluation








5 minutes


Teacher will use informal assessment by using questioning during the lesson such as “what is the area of the square?” or “what is the length of the hypotenuse?” Teacher will also grade the Math 8 Pythagorean Theorem Worksheet upon completion to gauge student understanding. Students will self-evaluate with a partner during the iPad portion of the lesson. Students will write their thoughts and e-mail them to the teacher to fully share their current understanding.


Main goal for this lesson is for students to see and understand why the theorem works. Students will see how the theorem relates to the area of squares and visibly see proof that the theorem works.

IV. Materials and Resources

· Ruler

· Cheez-Its

· Pattern Blocks

· Picture and idea for area of squares  provided by http://www.valdosta.edu/~bsmullis/ebook.html
· iPads

· Website for explanation located at http://www.mathsisfun.com/pythagoras.html
Math 8 Pythagorean Theorem Worksheet

Mullis.  Pythagorean Theorem Proof. Retrieved June 12, 2012. http://www.valdosta.edu/~bsmullis/ebook.html
Math is Fun. Pythagoras’ Theorem. Retrieved June 12, 2012. http://www.mathsisfun.com/pythagoras.html
Math 8 Pythagorean Theorem Homework 

Name:

Given the lengths of two sides of a right triangle, use Pythagorean Theorem to find the length of the third side.  (Leave your answer in the radical if it can not be simplified).

1.  a = 3,  b = 4,  find c



2.  a = 3, c = 4, find b

3.  a = 7, b = 
[image: image8.wmf]6

, find c



4.  b = 4, c = 
[image: image9.wmf]30

, find a

5.  A rectangle has a width of 4 yards and a length of 5 feet.  How long is the diagonal?  (give your answer in feet)

6.  Find the length of a rectangle that has a diagonal of 25 feet and a width of 15 feet.

7.  A 20 foot ladder is leaned against a wall.   If the base of the ladder is 8 feet from the wall, how high up the wall will the ladder reach?

8.  Firefighters have a 17 foot extension ladder.   In order to reach 15 feet up a building, how far away from the building should the foot of the ladder be placed?

9.  George rides his bike 9 KM south and then 12 KM east.  How far is he from his starting point?

Lesson 3
Pythagorean Theorem in Action!

I. Concept:
Pythagorean Theorem using real-life situations

II. Lesson Objectives:

· Students will be able to explain how to find the missing side of a right triangle using their understanding of the Pythagorean Theorem.

· Students will relate the Pythagorean Theorem to real-life situations.

III. Procedures:


Lesson will begin with a baseball problem showing the use of the Pythagorean Theorem in a real-world situation. Students will then use the Pythagorean theorem to decorate the classroom in crepe paper and lights. Students will be divided into groups and given specific objects to decorate around the perimeter and creating an X which will utilize the Pythagorean Theorem. Students will then reflect on the use of the Pythagorean Theorem and how it could be used in the future by composing an e-mail to the teacher. Finally students will complete a class assignment of 3 real-world word problems using the Pythagorean Theorem.

Engagement








5 minutes

· Ask students to raise their hands if they play baseball/softball.

· Ask students, what shape the field is?. –Square (diamond)

· Using what we know about the American past-time how in the world could the Pythagorean Theorem ever be helpful in baseball…

· Allow students some time to think before drawing a picture on the board and labeling that there is 90 ft. in between each base. 

· Teacher will then share that the Atlanta Braves need a new catcher. They want to hire a really good catcher that can throw from home plate to 2nd base. How far does the catcher need to be able to throw in order to do this?? 127.3 ft
· Students will be asked to use what they know about the Pythagorean Theorem to solve this real-life problem. 90 squared + 90 squared = 16200 If you take the square root of 16200 you would get approximately 127.3.

· Students will hopefully come to the conclusion that the catcher would need to be able to through the ball at least 127.3 feet in order to make it to 2nd plate.

Exploration








25 minutes
· Explain that we will now decorating the classroom in honor of the great mathematician Pythagoras. 

· Students will use crepe paper and rope lights to decorate.

· Teacher will explain that we will decorate for Pythagoras using his theorem. The windows, ceiling, front of teachers desk, SMART board, classroom door and closet door will all need to be decorated with either crepe papers or lights.

· The paper or lights must be taped around the perimeter of each object as well as 2 diagonal to create an X on the given object. 

· Prior to decorating the students will work in their groups to determine how much paper or lights will be needed using yard sticks and the Pythagorean Theorem. Students will measure out the paper and lights prior to hanging them to ensure that they will have enough based on their calculations with the Pythagorean Theorem.

· Groups will be assigned to decorate in the following manner:

Group 1: ceiling (paper)

Group 2: windows (lights)

Group 3: Teacher desk (paper) & SMART Board (paper)

Group 4: Classroom Door (lights) Closet Door (paper)

· Students will begin by measuring the perimeter of their objects.

· Teacher will make sure students are measuring only the perimeter

· Students will then go back to their tables and work out the diagonals using the Pythagorean Theorem.

· When the students have finished they will raise their hand and the teacher will double check their work before allowing them to begin to decorate. 

· Students will then decorate using their calculations and using the smallest amount of lights/paper possible in order to be most efficient!

Explanation








5 minutes
· Once the decorating has finished students will go back to their seats and take out their iPads.

· Using their iPads students will compose an e-mail to the teacher reflecting on their decorating process. Possible thoughts could include: How did using the Pythagorean Theorem help decorating? Would you consider using this to help you in the future and when/how?

· Teacher will also ask students to share one specific example when knowing the Pythagorean Theorem could have helped them in the past. 

· Students will send the e-mail and the teacher will compile these e-mails into a document to share with the class in a future lesson.

Extension








15 minutes

· Teacher will pass out “Pythagorean Theorem in Real-Life” worksheet to each student. 

· Students will use their knowledge of the theorem to extend their knowledge and apply it to additional real-world problems. 

· Students will draw picture of the scenarios and show their work using the Pythagorean Theorem.

· Students will turn in the worksheet when they are finished for a class work grade.

Worksheet answers: 1.) 10 ft 2.) 15 ft 3.) 35 ft

Evaluation








5 minutes


Teacher will use informal evaluations throughout the lesson. When students are working out their calculations students will be walking around to check progress prior to students decorating their objects. Teacher will also see e-mails that students share their thoughts on the Pythagorean Theorem and how it could help in the future. Finally the teacher will have a formal class grade on the Pythagorean Theorem word problem worksheet when students have completed it and turned it in prior to leaving class.


Main goal for this lesson is for students to see how the theorem can be applied to real-life. Students should have mastered the theorem concept and will be able to use the theorem in many real-world situations.

IV. Materials and Resources

· Yard sticks

· iPads

· Crepe Paper

· Lights

· Tape

· Pythagorean Theorem in Real-Life worksheets

Name: ___________________
Per: _____

Date: ______

Pythagorean Theorem in Real-Life!
Directions: Solve the following word problems using the Pythagorean Theorem. Be sure to draw pictures and show your work.

1.) Carol wants to string Christmas lights all around her window and then make an X across the window. If the window is 6 feet by 8 feet, how many feet of lights will she need?
2.) There was a terrible storm last week. A tree fell and the top rested on Dave’s house. Dave’s house is 12 feet tall. The base of the tree is 9ft from the house. How tall was the tree that fell on Dave’s house?

3.) Allen wants to decorate his rectangular pool for his party by stringing lanterns diagonally across it. The pool is 21 feet wide by 28 feet long. How long will the string of lanterns need to be?

Post-Assessment

Name: ____________
Per. ____


Date: _____

Post-Assessment on Measurement and Geometry

Find the Perimeter!!!

1.
What does it mean to find the perimeter of an object? Explain below.

___________________________________________

2.
Find the perimeter and area of the following polygons. Don’t forget to label!



7 ft.


Perimeter: _______


Area: ___________

6 ft.



5 ft.


    27 in.


32 in.


  32 in.              Perimeter: _______


Area: ___________

 21 in.

3.
Find the volume of the rectangular prism.


5in
Volume: _____

4in


12 in

Directions: Choose the most appropriate unit of measure.

4.  A football field:


a. feet
b. yards
c. miles

5. The length of an airport runway:


a. feet
b. yards
c. miles

6. The amount of water in a full bathtub:


a. fluid ounces
b. quarts
c. gallons

Directions: Name the angle.

7. An angle larger than 90 degrees. 
_________

8. Angles that add up to 180 degrees.
_________

9. An angle that is exactly 190 degrees. ________

Directions: Draw 2 parallel lines cut by a transversal then label and name the following angles:


Vertical:

Exterior:


Alternate Interior:

Corresponding:


Alternate Exterior:

Interior:

10.

Directions: Use the Pythagorean Theorem to answer the following questions. Be sure to show all of your work.


11. a= 9
c=13

find b=

12. a = 7 b = 
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find c=

13. a= 6
b= 8

find c=

14.
George rides his bike 9 KM south and then 12 KM east.  How far is he from his starting point? (draw a picture)
15.
Allen wants to decorate his rectangular pool for his party by stringing lanterns diagonally across it. The pool is 21 feet wide by 28 feet long. How long will the string of lanterns need to be? (draw a picture)
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