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Statement of Purpose:  7th Grade Mathematics

This class will introduce 7th Grade students to a variety of mathematical concepts.  The areas included are the number sense, algebra, geometry, measurement, and data analysis strands, set by the Ohio Department of Education.  Ultimately, the driving force, behind the curriculum design, is the Ohio State Standards.  With that said, the 7th Grade strands and benchmarks are not only a continuation of the skills mastered by the students in their 6th grade year, but also the building blocks for the concepts they will be taught in their 8th grade mathematics courses.  This approach mirrors the constructivist learning theory that stated that new information should build upon prior knowledge ("Constructivism (learning theory)," 2009).  Likewise, it is important to note that each one of these areas can not be explored separately; yet, the skill presented must be intertwined throughout the school year.  Again, a mastered skill is simply a stepping stone for another concept that will arise later in the unit; therefore the intermingling is coherent throughout the year, as well as years to come.  In other words, learning is a process, rather then an end and a beginning ("Constructivism (learning theory)," 2009).
Virtually, every professional field uses math, to some degree.  Therefore, the purpose of this curriculum is to grasp the essence of mathematical thinking.  Ultimately, this course will help 7th grade students discover mathematical rules that can be applied to real life situations.   They will use concrete concepts to aid in them in their decision making.  Whether the decisions are as complex as buying a house, or as simplistic as buying lunch, as an educator, it is a goal to arm the students with enough knowledge that will empower them to think critically in order to make good choices.  This idea coincides with Mendler, (2000) who suggested that by creating real life relevance behind the curriculum will spark student motivation.  
The Basic Lesson Planning Model was used to construct the attached lesson plans (Chiarelott, 2006).  In an organized fashion, the mathematical concepts are presented, with the behaviorist and constructivist theories being a key motivator (Chiarelott, 2006).  The presentation of topics is executed in a variety of ways, so that none of the learning styles are being ignored.

These skills will be assessed on a number of different levels, by manipulating the outline of Bloom’s Taxonomy.  With the use of higher level thinking skills, such as analysis and application, the students will be given the opportunity to display their understanding through various avenues.  Specifically, the students will be assessed through assignments, class discussions, group activities, observations, quizzes, tests, and final exams.  These assessment tools will enlighten me on their progress, as well as provide the students with a chance to learn from their mistakes.  
References

Chiarelott, L. (2006). Curriculum in Context: Designing Curriculum for Teaching and Learning in Context. Wadsworth: Belmont, CA.

Constructivism (learning theory). (2009). Wikipedia. Retrieved (2010, February 13) from http://en.wikipedia.org/wiki/Constructivism_(learning_theory)#The_structuredness_of_the_learning_process
Mendler, A. (2000). Motivating students who don't care: Successful techniques for educators. Bloomington, IN: National Education Service. 

UNIT INTENDED LEARNING OUTCOMES
Subunit One:  Perimeter/Circumference
· Students will define perimeter.  (knowledge, evaluation)
· Students will define circumference.  (knowledge, evaluation)
· Students will identify the diameter and radius of a circle.  (knowledge)
· Students will estimate the perimeter of regular polygons  (analysis, knowledge)  
· Students will estimate the circumference of circles.  (analysis, knowledge)
· Students will calculate the perimeter/circumference.  (comprehension)

· Students will compare the perimeter/circumference of similar shapes.  (comprehension)

· Students will define the difference between perimeter, circumference and area.  (knowledge, application)
· Students will analyze story problems and real world applications that deal with perimeter/circumference.  (analysis)
Subunit Two: Pythagorean Theorem
· Students will define Pythagorean’s Theorem.  (knowledge, analysis)

· Students will identify the hypotenuse.  (analysis, evaluation)

· Students will define a right triangle.  (knowledge)

· Students will identify the legs of a right triangle.  (analysis)

· Students will calculate the length of the missing side of a right triangle.  (knowledge)
· Students will analyze story problems and real world uses for Pythagorean’s Theorem.  (analysis)

Subunit Three:  Area of 2-D Figures
· Students will define and calculate the area of two dimensional shapes.  (knowledge, evaluation)

· Students will estimate the area of regular polygons.  (analysis, knowledge)  

· Students will identify complex shapes and calculate the area.  (comprehension, analysis)

· Students will compare the areas of different shapes.  (comprehension)

· Students will define the difference between perimeter and area.  (knowledge, application)
· Students will analyze story problems and real world applications.  (analysis)

Subunit Four:  Surface Area
· Students will define surface area.  (comprehension)

· Students will demonstrate that they can calculate the surface area of three dimensional shapes.  (application, evaluation)

· Students will identify the formulas used to calculate the surface area of various shapes.  (analysis, evaluation)

· Students will compare the area of 2-D shapes to the surface area of 3-D shapes.  (application, evaluation)

· Students will estimate the area of 3-D figures.  (application, evaluation)

· Students will analyze story problems and real world applications.  (analysis)
Subunit Five:  Volume
· Students will define volume.  (knowledge, analysis)

· Students will identify the formulas used to calculate the volume of various shapes.  (analysis, evaluation)

· Students will analyze story problems and real world applications.  (analysis)

· Students will identify the width, height, length, and base of various three dimensional shapes.  (analysis)
PRE-ASSESSMENT SURVEY:
On a scale from 1-5, with 5 being the most knowledgeable, rate how well you know the following subjects.
1.  How do you find the circumference of a circle?

1
2
3
4
5

2.  How do you find the perimeter of a trapezoid?

1
2
3
4
5
3.  How do you find the area of a parallelogram?

1
2
3
4
5
4.  How do you find the area of a triangle?


1
2
3
4
5
5.  How do you find the area of a circle?


1
2
3
4
5
6.  How do you find the surface area of a cylinder?

1
2
3
4
5
7.  How to find the surface area of a rectangular prism?
1
2
3
4
5
8.  What is a hypotenuse?




1
2
3
4
5
9.  What formula do you use to find the length of the

       Missing side of a right triangle?



1
2
3
4
5

10.  How do you find the area of a trapezoid?

1
2
3
4
5

11. Find the circumference of the circle.




12. Find the area of the trapezoid.


13 Find the length of the missing side 

[image: image3]
13. Find the surface area of the cylinder.

[image: image4]
14.  Find the volume of the cube that has a width of 4”. 

[image: image5]
Lesson Plan – Circumference
(Day 1)
Unit Outcomes:  
· Students will define circumference.  (knowledge, evaluation)

· Students will identify the diameter and radius of a circle.  (knowledge)

· Students will estimate the circumference of circles.  (analysis, knowledge)

· Students will calculate the circumference.  (comprehension)

· Students will compare the circumference of similar shapes.  (comprehension)

· Students will analyze story problems and real world applications that deal with perimeter/circumference.  (analysis)

Time Period Objectives:

· Students will be able to define circumference.

· Students will be able to identify the radius and diameter of a circle.

· Students will be able to calculate the circumference.

Materials Needed:

· Sir Cumference and the Dragon of Pi Story Book by Cindy Neuschwander

· String

· Meter Sticks

· Table

· Butcher Paper/Marker

· Perimeter Worksheet

Procedures:

1. Introductory Activity:  (10 minutes)

· In notebooks, have students define circumference, radius and diameter through a class discussion

· Read the story of Sir Cumference and the Dragon of Pi
     2.  Developmental Activity:  (20 minutes)

· Break students up into groups on 2-3
· Have students go around the room measuring and recording the circumference and diameter of circular objects.  

· The students are to measure the circumference using the string.  Then measure the string by using the meter stick.

     3.  Concluding Activity:  (10 minutes)

· As a group, complete the provided table on the butcher paper.

· Have a class discussion
     4.  Key Questions:

· Do you see any patterns in your results?  Explain.

· Who can come up with the formula used to calculate pi?

· Discuss real world applications.
Summary/Closure/Evaluation
1.  Closure:  (10 minutes)

· Teach the students the rhyme “Finding circumference is easy you see.  The formula to use is pi times D”.

· As a class, calculate the circumference of various circles, and record in their notebooks.

      2.  Evaluation:  (15 minutes)

· Complete Circumference Worksheet for homework
	Group Name
	Circumference
	Diameter
	c/d

	 1
	 
	 
	

	 2
	 
	 
	 

	 3
	 
	 
	 

	 4
	 
	 
	 

	 5
	 
	 
	 

	 6
	 
	 
	 

	 7
	 
	 
	 

	 8
	 
	 
	 

	 9
	 
	 
	 

	 10
	 
	 
	 


Name:__________________

Class Period:  ______
FINDING CIRCUMFERENCE IS EASY YOU SEE.  THE FORMULA TO USE IS…

Reference:  Arnold, L. (n.d.). Finding pi-a math adventure. Retrieved from http://alex.state.al.us/lesson_view.php?id=14609

	Name _____________________________ 
	
	
	Date ___________________ 


Perimeter and Area
Complete. 

	1.  

	Elizabeth has designed a small oval racetrack for her remote control car. Her design is shown in the following figure. She has two curves, each of which is half of a circle. She also has two straight-aways that she wants to connect to the circles. The curves are on a radius of sixteen inches and the straight-aways are fifty-two inches long. What is the total distance around the track? Round your answer to the nearest whole inch. 
[image: image6.jpg]





	
	2.  

Madison is painting around the edge of a craft item that she is making. It is a circular piece of wood on which she has painted some farm scenery. If she finishes painting around the edge in thirteen minutes and she paints at a speed of three inches per minute, what is the diameter of the circular piece of wood? Round your answer to the nearest tenth of an inch.



	3.  

A visitor from the planet Smorp comes to your class and gives a presentation on mathematics. He says that on his planet the relationship between the circumference and the diameter of a circle is represented by a special number they call “squidge.” What is the name given to this special number on planet earth?


	4.  

Danny swam across the center of the pool.  It was twenty feet from where he began, to where he ended.  What would be the total distance, if Danny swam around the outside of the pool?



	5.  

Kylie wants to replace the baseboards around the recreation room in her house. If the room is eleven and four-fifths feet by five and five-sixths feet, and the material she is interested in using costs $5.49 per foot, how much will it cost to buy the new baseboard material?


	6.  

Farmer Bob is considering buying a new field that is next to one he already owns. The field he is considering is a perfect square. The fence along each side of this square field is made of old logs and is one-fourth of a mile long. If he can walk at a rate of four miles per hour, how long will it take him to inspect the fence all the way around this field?




Reference: Retrieved from http://www.edhelper.com/middle_school_math.htm

Lesson Plan – Pythagorean Theorem

(Day 2) 
Unit Outcomes:  

· Students will define Pythagorean’s Theorem.  (knowledge, analysis)

· Students will identify the hypotenuse.  (analysis, evaluation)

· Students will define a right triangle.  (knowledge)

· Students will identify the legs of a right triangle.  (analysis)

· Students will calculate the length of the missing side of a right triangle.  (knowledge)
· Students will analyze story problems and real world uses for Pythagorean’s Theorem.  (analysis)

Time Period Objectives:

· Students will be able to identify the legs and hypotenuse of a right triangle.

· Students will be able to calculate the missing side of a right triangle.

Materials Needed:

· Internet (http://www.arcytech.org/java/pythagoras/history.html)
· Notes
· White Boards

· Markers

· Measuring Tape
Procedures:

2. Introductory Activity:  (10 minutes)

· Read the history behind Pythagoras (http://www.arcytech.org/java/pythagoras/history.html)
· If applicable, have students measure the distance from home plate to first base on a baseball field.  Likewise, measure from first to second.
     2.  Developmental Activity:  (15 minutes)

· If applicable, have students measure the distance from home plate to first base on a baseball field.  Likewise, measure from first to second.

· If time does not aloud, have a students look up the distances.

· In their notes, have them record the definitions and diagram of the legs and hypotenuse of a right triangle.

· Show them how to calculate the length of the missing sides.

· Calculate a few problems, together as a group.
     3.  Concluding Activity:  (10-20 minutes)

· With the baseball field dimensions on hand, have the students calculate the distance from home to second base.
· To test the theory, go out to the field and measure the actual distance.
     4.  Key Questions:

· When would you use this theory in real life?
· What is always the last operation used, when using the Pythagorean Theorem?
Summary/Closure/Evaluation:

1.  Closure:  (15 minutes)

· Using the white boards, have the students calculate the length of the missing sides of a right triangle.
· Turn the exercise into a game, by making the rule that the first student with their board in the air that has the correct answer gets a point. The student with the most amount of points, at the end of the game, will win.
      2.  Evaluation:  (15 minutes)

· Complete Pythagorean Theorem Worksheet for homework
NAME:______________________

Class Period: _________
PYTHAGOREAN THEOREM

1.  A rectangle has a width of 2 feet and a length of 6 feet.  How long is the diagonal?  

2.  Find the length of a rectangle that has a hypotenuse of 15 feet and a width of 10 feet.

3.  A 10 foot ladder is leaned against a building.   If the base of the ladder is 9 feet from the wall, how high up the wall will the ladder go?
4.  Painters have a 20 foot ladder.   In order to reach 12 feet up the side of the house, how far away from the building should the foot of the ladder be placed?

5.  Peggy rollerblades 9 miles south and then 10 miles east.  How far is he from where he started?
Lesson Plan – Area of 2-D Shapes

(Day 3) 
Unit Outcomes:  

· Students will define and calculate the area of two dimensional shapes.  (knowledge, evaluation)

· Students will estimate the area of regular polygons.  (analysis, knowledge)  

· Students will compare the areas of different shapes.  (comprehension)

· Students will analyze story problems and real world applications.  (analysis)

Time Period Objectives:

· Students will be able to identify the formulas needed to calculate the area of various regular polygons.

· Students will be able to calculate the areas of various regular polygons.

Materials Needed:

· Area Rhymes
· Interactive Chalkboard Program

· Area Cards

Procedures:

3. Introductory Activity:  (15 minutes)

· Have the students record the following sayings in their notebooks.

1.  Area of a triangle, what do I do?  Base times height divided by 2.

2.  If it’s area of a circle, you want prepared, the formula to use is Pi R squared.

3.  Area of a trapezoid, it is not new.  It’s just like a triangle, but B1 plus B2.
     2.  Developmental Activity:  (30 minutes)

· Using the Interactive Chalkboard Program, that goes along with the textbook.  Take the students through sections 6-2 and 6-3.
· Have students practice finding the areas by playing the Card Game.

1. Students are each given a card.

2. Each card has a problem on one side, and the answer on the other.

3. They are given 75 seconds to solve the problem.

4. When time is up, tell the students to flip over the card.

5. If they get the correct answer, they are to give themselves a point.

6. The students then pass the card to the person behind them, and the student in the back of the room, brings their card to the first person in the row.

7. Continue, until each person in the row receives all the cards.

8. The student with the most points, at the end of the game, wins.
     3.  Concluding Activity:  (10 minutes)

· Have students estimate the area of various shapes throughout the room.  
· Measure the areas, and compare to their estimates.
     4.  Key Questions:

· Name some situations in which you would need to use these formulas?

· How do you find the area of a triangle?

· How do you find the area of a trapezoid?
Summary/Closure/Evaluation:

1.  Closure:  (15 minutes)

· Discuss the differences between perimeter and area.
· Discuss how to find the area of a complex shape.
      2.  Evaluation:  (15 minutes)

· Complete Area Worksheet for homework
	Math 



	Name:______________________________
	Date:__________


	1)
	Kristen has a computer with a screen that is 44 by 64 centimeters in size. How many square centimeters is the screen?



	2)
	John used a stick to draw a circle in the sand. The circle was 5 meters in radius. How many square meters were inside the circle?



	3)
	Ethan spills milk all over a closed math book whose front cover is 17 centimeters tall and 10 centimeters wide. What is the area of the milk covering the front of his math book?



	4)
	A bird tries to fly between some tree branches that form a triangular space 3 meters high and 2 meters wide at the base. How big (in square meters) is the space the bird needs to fly through without hitting a branch?



	5)
	Samantha has a cooking pot with a radius of 10 centimeters. If the cooking instructions say to cover the entire bottom of the pot with butter, how many square centimeters must the butter cover?




Lesson Plan – Discovering Surface Area
(Day 4) 
Unit Outcomes:  

· Students will define surface area.  (comprehension)

· Students will demonstrate that they can calculate the surface area of three dimensional shapes.  (application, evaluation)

· Students will identify the formulas used to calculate the surface area of various shapes.  (analysis, evaluation)

· Students will compare the area of 2-D shapes to the surface area of 3-D shapes.  (application, evaluation)

· Students will estimate the area of 3-D figures.  (application, evaluation)

· Students will analyze story problems and real world applications.  (analysis)

Time Period Objectives:

· Students will be able to identify the nets of various 3-D shapes.

· Students will be able to calculate the areas of various 3-D shapes.

Materials Needed:

· Nets Handout
· Scissors
· Glue
· Ruler

Procedures:

4. Introductory Activity:  (15 minutes)

· Discuss what geometric nets are.
· Discuss what surface area is.

· Review the names of various 3-D shapes.
     2.  Developmental Activity:  (50 minutes)

· Handout the Geo-shapes packet to each student.
· Have students begin cutting out the shapes, individually.

· Have the students find the area of each face.

· Students are to add up the areas of each face, and record on the area on the geo-shape. (Have them circle their answers.)

· The students are to decorate each shape.

· Once decorated, the students can glue the nets together, to form the 3-D figures.
     3.  Concluding Activity:  (10-20 minutes)

· Have the students record the surface areas as a group.

· Give the students the formulas for finding the surface area of each shape.
     4.  Key Questions:

· What are you finding, when you are finding the surface area of an object?

· When would you use this knowledge in real life.
Summary/Closure/Evaluation:

1.  Closure:  (10 minutes)

· Have students find the surface areas using the formulas, rather then the measuring tools.
      2.  Evaluation:  (15 minutes)

· Complete Surface Area Worksheet for homework.
NAME:____________________

CLASS PERIOD: ________

SURFACE AREA
	1. Name each of the objects below
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	2. How many faces, edges and vertices do the following objects have?
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Lesson Plan – Calculating Surface Area
(Day 5) 
Unit Outcomes:  

· Students will define surface area.  (comprehension)

· Students will demonstrate that they can calculate the surface area of three dimensional shapes.  (application, evaluation)

· Students will identify the formulas used to calculate the surface area of various shapes.  (analysis, evaluation)

· Students will compare the area of 2-D shapes to the surface area of 3-D shapes.  (application, evaluation)

· Students will estimate the area of 3-D figures.  (application, evaluation)

· Students will analyze story problems and real world applications.  (analysis)

Time Period Objectives:

· Students will be able to identify the formulas needed to calculate the surface area of various 3-D shapes.

· Students will be able to calculate the areas of various 3-D shapes.

Materials Needed:

· Notes
· Interactive Chalkboard
· Construction Paper
· Scissors
· Markers
· Stapler
Procedures:

5. Introductory Activity:  (15 minutes)

· Review the concept of surface area.

· As a group, record the formulas needed to find the surface area of a rectangular prism, pyramid, and cylinder
     2.  Developmental Activity:  (50 minutes)

· Have students create foldables.

1. Fold the construction paper in half, to make a book.

2. Inside the book, have the students draw the 3-D shape on the left side of the page.

3. Have the students write the corresponding formula on the right side of the page.

4. Each page should be cut a half of an each shorter then the others, to create a window.

5. Have students study the foldables, until everyone has finished the project
     3.  Concluding Activity:  (10-20 minutes)

· Take the students through the Interactive Chalkboard lesson 6-4.
     4.  Key Questions:

· What mathematical skills did you have to acquire, before you were able to calculate the surface area of a cylinder?

· If you change certain dimensions, such as the height and not the radius of a cylinder, how will the surface area change?
Summary/Closure/Evaluation:

1.  Closure:  (10 minutes)

· Have students compare the surface areas of cylinders with different dimensions.  Have them estimate their answers before hand.  Draw conclusions on why the surface area might increase, or decrease.
      2.  Evaluation:  (15 minutes)

· Complete Surface Area Worksheet for homework.
 

 

NAME:____________________

SURFACE AREA
	Calculate the surface areas for each of the objects below.

	[image: image14.png]2m

om
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area =   __________ cm2
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area =   __________ cm2
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area =   __________ cm2
	
	


Final Exam
1. If a flag poll stands 20 feet, and it extends a 27 foot shadow, what is the distance between the tip of the flag poll and the tip of the shadow?
2. How much water would be needed to fill a cylindrical water jug that has a radius of 7 inches and a height of 2 feet?  
3. If you were wrapping a present that is being shipped in a box that resembled a rectangular prism, how much wrapping paper would you need if the box had a length of 10” a width of 8” and a height of 4”?

4. If a wheel has a diameter of 2 feet.  What would be the distance it rolled if it went around 10 revolutions?

Find the area of the following shapes.

5.  



 6.
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                                  30 cm
 7.  


      18 cm


 8.        

 
20 feet

 

9.
 12                                    5
10.  Draw what the net of a square pyramid would look like.
Bonus:  Create a situation, in your life, in which you would need to use the Pythagorean Theorem.

4 in in
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15 feet
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