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OVERVIEW

Many of my eighth grade students have struggled with the concepts of geometry over the years.  Their difficulties lie with the enormous amount of vocabulary, definitions, and diagrams that are introduced.  The purpose of this unit is to make this material more relevant to the student and give the student a visual aid to use as a study guide.

As a culminating performance, the student will produce a booklet and/, or poster with all the concepts of  the geometry unit.  To add some relevance, the student is to include a map of their neighborhood, labeling as many geometric angles and shapes as possible.

CONTENT  KNOWLEDGE

Declarative





Procedural
Students will define and illustrate


Students will convert from one

The following vocabulary words and 

unit of measure to another:

give a symbol if possible:



inches to feet, meters to centimeters.

Point,  line, segment, ray, plane, collinear,

co-planar, angle

Lines:

Intersecting, parallel, perpendicular

Single Angles:
using a protractor, students will

Acute, right, obtuse, straight, reflex 
measure angles and classify them



.

Pairs of Angles:

Adjacent, complementary, supplementary,

Vertical, corresponding, alternate interior,

Alternate exterior

Triangles:

Scalene, isosceles, equilateral, right, acute,

Students will classify triangles  

Obtuse, equiangular 

according to sides and for angles.

Quadrilaterals:





Students will use formulas to find Trapezoid, parallelogram, rhombus, rectangle,
perimeter, circumference, and area of

and square





various polygons and circles.

Polygons:

Pentagon, hexagon, heptagon, octagon, and decagon

Circles:

Area, circumference, radius, diameter, and pi

ESSENTIAL QUESTIONS

· Are there any practical uses for geometry in the world today?

· How does geometry affect the world in which I live?

CONNECTIONS TO NYS LEARNING STANDARDS

MST Standard 3.7 (intermediate) Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.


7H. Explore relationships involving point, lines, angles, and planes,


Concept and skills: Understand and use proper terminology, symbols, definitions, and formulas for undefined terms.

7G. Use properties of polygons to classify them.


Concept and Skills: Use the number of degrees of measure of triangles, quadrilaterals, to solve problems.  Classify triangles according to angle size and/or length of sides.

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.

· Use maps and scale drawings to represent real objects or places.

· Use appropriate tools to construct and verify geometric relationships.

Measurement

Students use measurement in both metric and English measure to provide a major link between the abstractions of mathematics and the real world ion 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.

INITIATING ACTIVITY

Students will work in pairs and be given a protractor, ruler, and a geometric shape.  They are to use the protractor and ruler in any method they wish to gather as many facts about their figure as possible.  After a sufficient period of time (about 25 minutes) each group will share the facts they learned with the class.  Hopefully, the groups will learn the correct name of their figure and also valuable information about the sum of the angles, individual sides’ lengths, and angles.  This activity is also meant to pique students’ interest in the geometry unit. 

LEARNING EXPERIENCES

Day 1 (40 minutes)


Students will begin geometry unit with initiating activity.  This activity is designed to start the students thinking about geometry concepts.  It is designed to help the students intuitively learn about angles, polygons, and length of sides.  After initiating activity (approx. 20 minutes) introduce preliminary geometry terms: point, line, segment, ray, plane, collinear, co-planar, kinds of lines. Introduce the final project for this unit as early as possible so that students can be thinking of it as you teach the unit.

Day 2 (40 minutes)



Introduce angles, parts of angles, and kinds of angles (acute, right, obtuse, straight, reflex).  Review the use of a protractor and have the students measure various angles and identify them.  For a closing activity, (last 10 minutes) have the students draw as triangle and measure the three angles inside it.  Hopefully the sum of the three angles will be close to 180(.

Day 3 (40 minutes)


Students will be introduced to pairs of angles (adjacent, complementary, supplementary, and vertical).  After a brief introduction, students will be given various diagrams where they will use the measure of one angle to find the measure of others.

Day 4 (40 minutes)


Pairs of angles will be continued to include ones formed by two parallel lines being cut by a transversal (corresponding, alternate interior, and alternate exterior).  Using a number diagram, students can use their knowledge of angles to find various angle measures.  Review of previous terms can be done in last 5-10 minutes if time permits.

Day 5 (40 minutes)


Review of all the terms taught to this point.  Assess knowledge acquired with a quiz or a test.

Day 6 (40 minutes)


Go over quiz.  Begin new topic of polygons.  Give students a variety of polygons.  Have them work in pairs to measure sides and angles with a ruler and protractor.  See how many facts can be gathered by each pair and discuss them with the entire class.  (Use the same polygons from initiating activity.)

Day 7 (40 minutes)


Introduce triangles and different classifications, by angles (acute, obtuse, right, equiangular), and by sides (scalene, isosceles, and equilateral).  Have students find the third angle in any triangle and identify that triangle by using two classifications.

Day 8 (40 minutes)


Introduce special parts of right and isosceles triangles.  Explore base angle and vertex angles in an isosceles triangle and the sum of the acute angles in a right triangle.

Day 9 (40 minutes)


Review concepts taught on triangles.  Assess knowledge with a short quiz (20 minutes).

Day 10 (40 minutes)


Go over quiz from previous day.  Introduce quadrilaterals.  Explore characteristics of trapezoid, parallelogram, rectangle, rhombus, and square.  Point out similarities and differences.

Day 11 (40 minutes)


Introduce other polygons (pentagon, hexagon, heptagon, octagon, nonagon.  Explore characteristics of each including sum of the angle measures.  Introduce concept of a regular polygon (all sides and angles congruent).

Day 12 (40 minutes)


Review concepts taught on polygons so far.  Assess knowledge with a short quiz.

Day 13 (40 minutes)


Introduce concepts of perimeter and area of various polygons.  Arrive at each area formula and practice finding area and perimeter of various figures.

Day 14 (40 minutes)


Introduce circles and various parts of a circle.  Find circumference and area of assorted circles.

Day 15 (40 minutes)


 Use this class to review all polygons and practice finding the area and perimeter and circumference.

Day 16 (40 minutes)


Give a short quiz on area, perimeter, and circumference (15 minutes).  Allow students to use rest of class period to work on culminating experience.

Assignments for each day will be taken directly from the textbooks, allowing some time for students to devote to the end of unit project.

(Extra days may be added to allow for use of computers to work on project or use the Internet for research. Teachers may want to assess all knowledge by giving major exam at the end of the geometry unit.  Unit could be expanded to include trigonometry and Pythagorean theorem.)

Total length of unit: 16-20 days

CULMINATING PERFORMANCE


At the end of this unit, you will be expected to turn in project that will demonstrate your knowledge of geometric concepts and how they relate to the world in which you live.  This project is divided into two parts.

Part 1


Put together a booklet that contains definitions, diagrams, and symbols of all the geometric terms that we have studied in this unit.  For each concept you must have a definition written in complete sentences, a diagram and a symbol if one exists.  Organize your booklet to include the following:

1. Geometric terms – point, line, segment, ray, plane, collinear, co-planar, protractor, transversal

2. Lines – intersecting, parallel, perpendicular

3. Single Angles – acute, obtuse, right, straight, reflex

4. Pairs of Angles – adjacent, complimentary, supplementary, vertical, corresponding, alternate interior, alternate exterior

5. Triangles – (include area formula) acute, obtuse, right, equiangular, scalene, isosceles, equilateral

6. Quadrilateral – (include area formula) trapezoid, parallelogram, rhombus, rectangle, square

7. Circle and its Parts – (include area and circumference formula) radius, diameter, pi 

Part 2


Choose any two of the following. This part may be added to your booklet or done as a poster. You may want to use the Internet to research this part.  Be sure to give the website location if you use the Internet.
1. Draw a map of your neighborhood.  Be sure it is drawn to scale and use a ruler and protractor to be sure your map is accurate.  You may want to use the Internet to assist you.  Then label as many geometry concepts on your diagram as you can.

2. Choose a profession that makes use of geometry.  Research that profession by the Internet and/or interviewing a person.  Write a composition on the profession, a job description, what qualifications are needed, and how geometry is used. Also describe how you did your research.

3. Pick your favorite sport and draw a diagram of the playing surface. Be sure it is to scale and label all geometric parts.  You may need to use the Internet for assistance.

4. Illustrate your house or any building (school, church, mall).  Label all geometric parts. Be sure your diagram is to scale.

Be sure to use a computer to type this project.  Diagrams can be done on the computer or by hand (be sure to use a ruler).  The purpose of the project is to demonstrate your knowledge of geometry.  The more information you include, the better chance you have of getting a good grade.  The project will also be graded on effort, completeness, originality and neatness.  The more colorful and easier to read, the better. This project will count as one test grade, so please do your very best work.

Scoring Rubrics


Each concept on Part 1 will be scored on a 10 point rubric below.

9, 10 points:

· No errors as far as content is concerned.

· All ideas in the topic are covered.

· Definitions and examples are complete, clear, and correct.

7, 8 points:

· Few errors as far as concept is concerned.

· Most ideas are covered in the topic.

· Definitions and examples are mostly complete, clear and correct.

5, 6 points:

· Some ideas are covered.

· Definitions are incomplete.

· Did not use word processor (hand written).

3, 4 points:

· Many errors as far as content is concerned.

· Few ideas in the topic are covered.

· Did not use a ruler for diagrams.

· Definitions and examples are not complete, clear, and correct.

0-2 points:

· Concepts not covered.

· Definitions and examples are completely wrong, unclear, and incorrect.

Each concept on Part 2 will be scored on a 15 point rubric.

13, 14, 15 points:

· Complete, shows creativity, and extra effort in use of graphics.

· Content is error-free

· Format is complete and unique

· All terms are correctly identified.

10, 11, 12 points:

· Complete, graphics satisfactory.

· Content adequate.

· Format acceptable

· Most terms are correctly identified.

7, 8, 9 points:

· Complete, graphics average.

· Some errors in content.

· Format could be improved

· Some terms are incorrectly identified.

4, 5, 6 points:

· Incomplete

· Many errors in format and content.

· Did not draw to scale. 

0-3 points:

· Did not draw straight lines.

· Minimal effort shown.

· Lacking in format and content.

PRE-REQUISITE SKILLS


Students should be somewhat familiar with some of the basic geometry terms from previous years’ math classes.  Students should also have basic measuring skills and be somewhat proficient with a ruler and a protractor.  Familiarity with the metric system and the standard system of measurement is an essential skill.  Finally, students must have basic keyboarding skills and other related computer skills to complete the final project.

MODIFICATION


While most of the content material is essential in this unit, some modifications on the culminating experience can be made.  Good communication with the resource room teacher will be essential.  Depending on the disability of a student, possibly the second part of the culminating experience could be shortened or even eliminated.  Adjustments must be made on an individual basis.

UNIT SCHEDULE/TIME PLAN


As stated in the learning experiences, the entire unit should take 16-20 days.  Adjustments can be made to build in days for the students to work on the culminating experience or if trigonometry and the Pythagorean theorem are added to the unit.

TECHNOLOGY USE


It is recommended that students use the Internet to research the second part of the Culminating Experience.  They will also use computers as word processors to type their culminating experience.

