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OVERVIEW

The geometry unit has always been a difficult topic for my seventh graders to learn. To try and help them I developed a unit that will try and relate geometry to sports. The students will have to pick a sport and show how all of the terms and ideas are represented in that sport. The students can focus on the playing surface, the equipment and/or strategy for the sport. Students will display their findings in a book, presentation software, a series of posters, a video, etc. 

Each day’s homework would be some standard questions out of the book as well as relating how the day’s topic fits into the particular sport the student chose.

CONTENT KNOWLEDGE 

Declarative



Procedural 

PRIVATE
Students will define and illustrate the following vocabulary words: points, line, segment 

plane, parallel, collinear points, endpoint, ray,

intersecting lines, midpoint, angles, acute, obtuse, right, triangle, quadrilateral, square, rectangle, trapezoid, parallelogram, pentagon, hexagon, octagon, decagon, perimeter, diameter, radius, circumference, congruent figures, scalene, equilateral, isosceles
Students will convert from one unit of measurement to another. For example: meters to centimeters or inches to feet.


Using protractors students will measure angles to classify them.

 
Students will classify triangles according to sides and/or angles

 
Students will use the formulas to find the perimeter of various polygons

 
Students will use the formulas for finding circumference to find the circumference of various circles given their radius or diameter

ESSENTIAL QUESTIONS

What part does geometry play in sports? 

CONNECTIONS TO NYS LEARNING STANDARDS

List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s) 

Modeling / Multiple Representation 

MST Standard

Standard 3: Students will understand mathematics and become mathematically confident by communicating and reasoning mathematically, by applying mathematics in real-world settings, and by solving problems through the integrated study of number systems, geometry, algebra, data analysis, probability, and trigonometry.

4. Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.

Students: visualize, represent, and transform two- and three-dimensional shapes.

 

Measurement

5. Students use measurement in both metric and English measure to provide a major link between the abstractions of mathematics and the real world in order to describe and compare objects and data.

Students: estimate, make, and use measurements in real-world situations. select appropriate standard and nonstandard measurement units and tools to measure to a desired degree of accuracy. Develop measurement skills and informally derive and apply formulas in direct measurement activities.

INITIATING ACTIVITY

Brainstorm words related to geometry and write them on cards. Take the students to the gym and have them place the cards around the gym. Ask students to take the definition of geometry and find how that relates to what they see in the gym. Next ask how this idea may be applied to all sports. 

LEARNING EXPERIENCES

In chronological order including acquisition experiences and extending/refining 

experiences for all stated declarative and procedural knowledge.

1. Concept: Define and draw pictures of the following words: points, line, segment , plane, parallel, collinear points, endpoint, ray, intersecting lines, midpoint. 

· Acquiring: Many of the words the students may already know. Based on this some of the definitions and pictures will come from them and others will be given by the teacher. As you are going over each word have the students point out things in the classroom that match the word and definition.
· The extending and refining activity will be to find how these words and definitions can be applied to a particular sport of their choice. For example: In football the field is like a plane, the lines are examples of segments. The goal posts are examples of parallel lines, etc. To show their understanding the students will have pictures of their sport with the above words and examples highlighted on the picture.
· Homework: Textbook exercises and working on the extending and refining activity. In the textbook students will be given pictures and they will have to name lines, parallel lines, points, rays, etc.
 

· Assessed: Assessment will take place on a quiz given after the third concept is taught. The students will have to either draw pictures, write definitions or match words with definitions. The final assessment will be the presentation of their project.
1. Concept: Measurement conversion will take place the second day. 

· Acquiring: Students will review how to convert various metric measurements. For example: 100 meters = 0.1 km or 150 centimeters = 1.5 meters. The class will create a mnemonic device to remember the prefixes in order. I show them how to use the device to move the decimal point. They will also review converting from inches to feet to yards and vice versa. 
· The extending and refining activity will be to take various measurements from their sport and convert them to other lengths. For example: In football the field is 120 yards long which equals 360 feet. The students can also write how changing the numbers can affect their visual perception of the game. 360 feet may seem a lot longer than 120 yards because 360 is bigger than 120. Players and announcers use the conversions to alter the mental picture of the game to best suit the situation. 
· Homework: Textbook exercises and working on the extending and refining activity. The textbook exercises will have the students measure lines to the nearest centimeter. The students will also have to convert from millimeters to centimeters to meters to kilometers and vice versa.
· Assessed: On the first quiz students will be given various measurements and will have to convert to the given length. They will also be assessed on their final project.
1. Concept: Measuring and classifying angles.

· Acquiring: Draw three angles for the students to examine. One angle should be less than 90 , one angle equals 90 and the other angle should be greater than 90 and less than 180 . Discuss the three words acute, right and obtuse with them. Match the words with the pictures and come up with a definition of each word. Have the students identify many other angles that are acute, right and obtuse. Next give them pictures of angles and a protractor. First have them classify the angle. Then teach them how to use the protractor. In other words, where to line up the vertex and one side of the angle. They should know which number to choose from the protractor because of their classification. Have them measure all the angles and then have them draw angles with a given measurement.
· The extending and refining activity will be to measure and classify angles found in their sport. The angles may come from the playing field, equipment or player positions. For example, take three players on a soccer field and connect them to form an angle. Measure and classify the angle. They may have to do this a number of times to show their understanding of all 3 types of angles.
· Homework: Textbook exercises and working on the extending and refining activity. The textbook exercises will have the students measure various angles and classify them.
· Assessed: On the first quiz the students will have to measure and classify various given angles. The first quiz will take place after this concept has been learned. They will also be assessed on their final project.
1. Concept: Classifying triangles by angles and sides.

· Acquiring: Give the students many triangles and have them measure and record all the angle measurements. Review the terms acute, obtuse and right. Have the students match the terms to the triangles according to the angle measurements. Next have the students write definitions for an acute triangle, right triangle and obtuse triangle. They should also discover that all triangles have at least 2 acute angles. If they don’t believe this see if they can draw a triangle that has 2 obtuse angle or 2 right angles. They soon discover that it cannot be done. 
Next have the students measure the lengths of the sides of the triangles and record the measurements. Write the 3 words equilateral, isosceles and scalene on the board. See if they can pick out which of the triangles might be equilateral. If they have trouble ask what word sounds like the beginning of equilateral. "Equal" might lead them to the triangles that have all 3 sides equal. Write the definition of equilateral triangle. Give the definition of isosceles triangle and have them find the triangles that match. Using the first two definitions can they come up with definition of a scalene triangle. If not give them the definition. 

· Extending and refining: For most team sports the students can connect 3 different player positions to make triangles. Have them do this with a variety of different positions. This should be shown on a picture of the playing field. Students can measure angles and sides of each triangle and classify the triangle according to angles and sides.
· Homework: A page out of the book as well as working on the extending and refining activity. The book assignment will have pictures of triangles with either angle measurements or lengths of sides given and students will have to classify the triangle by sides and angles.
 

· Assessed: Students will be assessed on the second quiz by classifying pictures of triangles according to sides and angles. They will also be assessed on their final project.
1. Concept: Classifying and naming polygons.

· Acquiring: Students should already know that 3-sided polygons are triangles and should be able to identify some 4-sided polygons such as a square and a rectangle. Have students describe the similarities and differences between the square and rectangle. Draw a parallelogram, rhombus and trapezoid and have the students describe how they are similar to each other and the square and rectangle. Then have the students describe the differences between all five 4-sided polygons. From the similarities and differences help the students come up with the definitions of parallelogram, rhombus, square, rectangle and trapezoid. Point out that all 4-sided polygons are called quadrilaterals. 
· Extending and refining: Most playing surfaces have quadrilaterals on them. Have students identify as many quadrilaterals as they can related to their sport.
 

· Homework: A page out of the book as well as working on the extending and refining activity. The page in the book will have the students identify the type of polygon given either a picture or just stating how many sides it has.
· Assessed: Students will be asked to classify pictures of quadrilaterals according to their definitions. This knowledge will also be assessed on their final project.
 

1. Concept: Finding the perimeter of polygons.

· Acquiring: Tell a story related to a sport in which the students will have to find the perimeter of a polygon. For example, you are responsible for painting the lines on a tennis court. If you know that one can of paint will cover 100 feet, how many cans will be needed to paint the lines around the outside? How many cans will be needed to paint all the lines? Point out that the distance around the outside of the tennis court is the perimeter. Have students find the perimeter of various polygons. Students will also discover the formula for finding the perimeter of regular polygons. 
· Extending and refining: Students can find the perimeter of the playing surface of their sport as well as other polygons that are formed on the field.
· Homework: A page out of the book as well as working on the extending and refining activity. The textbook will give the students either pictures of polygons or the length of one side of a regular polygon and they have to find the perimeter. Some questions will give the perimeter of a regular polygon and they have to find the length of one side.
· Assessed: Students will be given pictures of polygons and have to find the perimeter on the second quiz. They will also be assessed on their final project.
 

1. Concept: Finding the circumference of circles.

· Acquiring: Give the students pictures of many different circles. Ask students how they can measure the perimeter of the circle. Eventually, they should come up with the idea of using string to lay on the circle and then measure the length of the string with a ruler. Point out that the distance around a circle is called the circumference. Also define radius and diameter. Have the students discover the relationship between the two by measuring the radius and diameter of many circles. 
Give the students a copy of he table below, a piece of string, a ruler and a calculator. The next thing they will find is pi. Have the student fill in the table for many different sized circles. They can find the circumference by using the string and ruler. They can measure the diameter or radius of the circle, which ever is given. Using that information they can fill in the missing number in the other column. Last they can fill in the number in the last column by dividing the circumference by the diameter on the calculator. Through this activity they should see that the numbers in the last column are very close to each other. This is also a great opportunity to discuss why people get different answers for circumference and pi. This can lead into measuring accuracy. This last column is called pi. Show how the discovery of pi can lead to the formulas for finding circumference. It may be easier to use cans instead of pictures of circles to measure the circumference. Use whatever is convenient. 

 

 

PRIVATE
Radius
Diameter
circumference
circumference / diameter

 
 
 
 

 
 
 
 

 

· Extending and refining: Given pictures of various circles the students will find the circumference using the formulas. Make sure some of the pictures have the radius given while others have the diameter shown. 
· Homework: The students can find the circumference of circles in their sport. Particularly, they can use a piece of string to measure the distance around a ball. A comparison can be made the next day in class to find which sport has the largest circumference ball and which has the smallest. A discussion can follow to see how the size of the ball may affect the playing and strategy used in the sport.
 

· Assessed: The students will have to find the circumference of circles given either the radius or diameter on the second quiz. They will also be assessed on their final project.
1. Concept: What are congruent figures and what relationship do their sides and angles have?

· Acquiring: Discuss with the students why it is important for one half of a basketball court to be the same as the other side. Point out the two sides are congruent to each other. Give the definition of congruent figures. Next have the students find the corresponding sides of the two halves. Points out that corresponding sides and angles of congruent figures are congruent.
· Extending and refining: Give the students various pictures of congruent figures and have them identify the corresponding sides and angles.
 

· Homework: Have students find congruent figures for their sport. They will also have some work in the book which will show pictures of congruent figures and the students will have to name them as well as identify corresponding parts.
· Assessed: Students will be assessed on the second quiz in which they will have to correctly name the congruent figures and identify the corresponding parts given pictures of polygons.
 

 

 

 

 

CULMINATING PERFORMANCE 

Include rubric(s)

At the end of the unit you will be expected to turn in a project that shows how all of the above concepts relate to a specific sport of your choice. The project can be a book written with a word processor, PowerPoint presentation, a series of posters using poster software/hardware, video, etc. The project should show understanding of each concept. 

The students also hand in a bibliography so I can see where they obtained all of their information.

The project will be graded using the following rubrics:

This rubric is used to grade each of the 8 concepts taught. Each concept can earn 9, 7, 5 or 0 points according to the following criteria. This is worth a total of 72 out of 100 points.

9 points

· No errors as far as content is concerned 
· All ideas in the topic are covered 
· Definitions and examples complete, clear and correct
7 points

· Few errors as far as content is concerned 
· Most ideas are covered in the topic 
· Definitions and examples are mostly complete, clear and correct
5 points

· Many errors as far as content is concerned 
· Few ideas in the topic are covered 
· Definitions and examples not complete, clear and correct
0 points

· Concept not covered 
· Definitions and examples are completely wrong, unclear and incorrect
The other 28 points will be graded as follows:

Neatness/Overall appearance 

Spelling

· 10points – no errors 
· 1 point will be deducted for every 2 misspelled words up to a total of 10 points taken off 
· If a students loses all 10 points then they will be asked to redo the project 
18 points: points will be deducted based on appearance of each piece of the project

· no cross outs, mistakes, words are straight across
· overall project is professional looking, appealing to the eye, colorful, papers or pages not torn
PRE-REQUISITE SKILLS

1. Conversion of metric and English units of linear measurement.

2. A basic understanding of geometry and geometric terms.

MODIFICATIONS

Students with special needs should have many examples given and directions clarified. They may need extended time to complete the final project. 

UNIT SCHEDULE/TIME PLAN

Teaching 1 40-minute period a day, the unit will take approximately 10 days to teach. Additional time may be given in class to work on the final project. This will add to the 10 days. It will also take a few more days for the students to present their findings to the class. The total time could range from 12 to 16 days.

TECHNOLOGY USE

Students will use technology to research their sport either online or an electronic encyclopedia. Technology can also be used to present their final project as a PowerPoint presentation, a word-processed book, posters etc. 

