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OVERVIEW
 
Students will discover the world of geometry.  They will define, identify, and classify geometric figures.  Through the use of geometric tools and measurement, they will learn about the relationships geometric shapes have to each other.  Activities will include vocabulary work, grouping and measurement experiences, and constructions.  Several extending and refining experiences will allow the students to examine and analyze geometric relationships.


To further their knowledge of geometric terms, the culminating performance for this unit will require the individual students to design a geometric dictionary, with examples.  The students will create this reference book on the computer.

CONTENT KNOWLEDGE
Declarative 
Procedural 

 Geometric Terms -

          -     point

-     line

        -     ray

          -     segment

          -     plane
Use proper terminology, symbols, and definition for geometric terms.

 Geometric Relationships -

          -     angle

          -     vertex

          -     protractor

          -     acute

          -     right

          -     obtuse

          -     straight
Find the measure of angles, using a protractor.

 Geometric Relationships -

          -     intersecting

          -     parallel

          -     perpendicular

          -     skew

        -     bisect
Using a compass, ruler and protractor, identify and construct:

     - a perpendicular bisector of a       segment

     - an angle congruent to another angle

     - a bisector of an angle

Circle Graph
Organize and display collected data using appropriate charts and circle graphs.

Pairs of Angles -

          -     vertical 

        -     adjacent

          -     complementary

        -     supplementary
Calculate the measurement of  complementary and supplementary angles.

Verify that vertical angles have equal measures.

Transversal -

          -     alternate interior angles

          -     alternate exterior angles

          -     corresponding angles
Calculate angles formed by a transversal.

Triangles - 

          -     acute

        -     right

        -     obtuse

        -     scalene

        -     isosceles

        -     equilateral
Classify triangles according to angle size and/or length of sides.

Congruent figures and similar figures - 

          -     corresponding parts
Identify the properties of congruent and similar figures.

Quadrilaterals -

         -     trapezoid

         -     parallelogram

         -     rhombus

         -     rectangle

         -     square
Classify quadrilaterals according to angle size and/or length of sides.

Polygons –

         -     pentagons

         -     hexagon

           -     heptagon

           -     octagon

         -     nonagon

         -     decagon

         -     regular
Classify polygons according to the number of sides.

Use the sum of the number of degrees of measure of polygons to solve problems.

Apply the relationship between interior and exterior angles of a polygon.

Transformations –

         -     translation

         -     rotation

         -     reflection
Identify simple transformations on the coordinate plane.



ESSENTIAL QUESTIONS
 How is the statement “a picture is worth a thousand words” related to mathematics?

CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s)
Math, Science, and Technology Learning Standard Number 3 – Mathematics

Key Idea #4 – Modeling/Multiple Representation

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

Performance Indicator #4H -

Investigate two-dimensional transformations.

Performance Indicator #4I -

Use appropriate tools to construct and verify geometric     


relationships. 

Performance Indicator #4J –

Develop procedures for basic geometric constructions.

Key Idea #5 – Measurement


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.


Performance Indicator #5B –


Select appropriate standard and nonstandard measurement units

and tools to measure to a desired degree of accuracy.

Key Idea #7 – Patterns/Functions


Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.


Performance Indicator #7F –


Apply the concept of similarity in relevant situations.

Performance Indicator #7G –

Use properties of polygons to classify them.

Performance Indicator #7H –

Explore relationships involving points, lines, angles, and 

planes.

Math, Science, and Technology Learning Standard Number 5 – Technology

Key Idea #3 – Computer Technology


Students will apply technological knowledge and skills to design, construct, use, and evaluate products and systems to satisfy human and environmental needs.


Performance Indicator #3C –


Use computer hardware and software to draw and dimension prototypical       

designs.

English Language Arts Standard Number 1 – 


Students will write for information and understanding.


Performance Indicator #10 –


Cite sources in works cited, using correct form.

CONNECTIONS TO NCTM CURRICULUM STANDARDS

1 - Mathematics as Problem Solving

2 - Mathematics as Communication

3 - Mathematics as Reasoning

4 - Mathematical Connections

10 - Statistics

12 - Geometry

INITIATING ACTIVITY


Students will be placed in pairs.  The teacher will provide each pair with a list of geometric terms.  The students must take the list of words and sort them into category groups.  Finally, the students will give a label to each group.  This will create interest in the chapter information, and may make the vocabulary seem a little less intimidating.

 

LEARNING EXPERIENCES
In chronological order including acquisition experiences and extending/refining 
experiences for all stated declarative and procedural knowledge.

Week 1 – Acquisition Experiences
1. Before completing cloze notes on identifying points, lines, planes, rays, segments,        angles, and parallel, perpendicular, and skew lines, students will conduct a carousel brainstorming activity on the geometric terms mentioned above.

2. Before completing cloze notes on classifying angles as acute, right, obtuse or straight, students will complete a K-W-L chart “what do we know about angles”, and “what we want to know about angles”.  After the notes, students will complete “what we learned about angles”.

3. With teacher instruction, using “learning partners” students will work in collaborative pairs to complete three constructions: a perpendicular bisector, congruent angles, and an angle bisector. Students will check each others constructions for accuracy.

4. Before completing cloze notes on the procedure for constructing a circle graph, students will complete a five-word, three-word activity concerning a circle graph.

5. After completing cloze notes on identifying the relationships of vertical, adjacent, complementary, supplementary angles, and angles formed by two parallel lines and a transversal, students will complete several wordsplash transparencies based on angles and lines.

6. After completing cloze notes on finding the missing angle measure of a triangle, students will answer the question in “the envelope please”.  (The question will be to find the missing angle of a triangle, given the other two angles.)

7. After completing cloze notes on classifying triangles by angles and sides, students will do a one word summary for the types of angles.

Week 1 - Extending and Refining Experiences
1. 
Students will conduct a scavenger hunt.  They must identify and record a real-life example for each of the 10 geometric terms that are provided.  The examples may be in picture form or word form.  They must write an explanation to justify their choices.

Rubric for the Scavenger Hunt

(25 points)

 I.
Math Content – 20 points 



10 appropriate real-life examples – 1 point each

__________



10 accurate explanations of the examples – 1 point each 
__________

II.
English Content – 5 points

no errors in grammar – 1 point



__________

no errors in spelling – 1 point




__________

no errors in punctuation – 1 point



__________

no errors in capitalization – 1 point



__________

no errors in sentence structure – 1 point


__________







TOTAL
__________

2.
Students will perform three constructions: a perpendicular bisector, congruent angles, and an angle bisector.  They will answer questions provided by the teacher by using a  ruler and protractor to measure the angles and segments in each construction. They will then have to explain their results.

Rubric for Geometric Constructions

(20 points)

 I.
Math Content – 15 points 

directions followed on constructions – 5 points

__________

proper use of compass, ruler, and protractor – 5 points
__________

                        appropriate explanations of results – 5 points


__________


II.
English Content – 5 points


no errors in grammar – 1 point



__________

no errors in spelling – 1 point




__________

no errors in punctuation – 1 point



__________

no errors in capitalization – 1 point



__________

no errors in sentence structure – 1 point


__________









TOTAL
__________

Week 2 – Acquisition Experiences

1. After completing cloze notes on identifying congruent triangles and corresponding parts of congruent triangles, students will complete a key term graphic organizer on congruent triangles.

2. After completing cloze notes on identifying similar triangles, corresponding parts of similar triangles and finding missing measures of similar triangles, students will complete a compare and contrast diagram on congruent and similar triangles.

3. Before and after completing cloze notes on solving problems involving indirect measurement by using  similar triangles, students will use the collaborative pairs strategy of bookends to discuss indirect measurement.

4. After completing cloze notes on classifying quadrilaterals and finding the missing angle measurements of a quadrilateral, students will complete a central idea graph using picture, everyday example, sides and angles concerning one quadrilateral.

Week 2 – Extending and Refining Experiences

1. 
Students will be given a list of facts that apply to geometric figures and will be asked to identify two or more categories in which to sort the given facts.  Students also have to fully describe each of their categories and justify their choice of categories.

Rubric for Classification Activity

(20 points)

I. Math Content – 15 points 

appropriate categories
 - 5 points



__________

clear descriptions of categories – 5 points


__________

accurate justification of categories – 5 points


__________

 II.
English Content – 5 points


 no errors in grammar – 1 point



__________

no errors in spelling – 1 point




__________

no errors in punctuation – 1 point



__________

no errors in capitalization – 1 point



__________

no errors in sentence structure – 1 point


__________









TOTAL
__________

2. Students will pick one of the quadrilaterals and complete a concept pattern graphic organizer on that quadrilateral. Students will then complete a 50 word or less summarizing activity. The question will be to describe the characteristics of their quadrilateral.

Rubric for Concept Pattern 50WOL

(20 points)

I. Math Content – 15 points 

completion of concept pattern graphic organizer – 5 points
__________

summary supported by specific details – 5 points

__________

50WOL contains two clear sentences – 5 points

__________

 II.
English Content – 5 points


no errors in grammar – 1 point



__________

no errors in spelling – 1 point




__________

no errors in punctuation – 1 point



__________

no errors in capitalization – 1 point



__________

no errors in sentence structure – 1 point


__________









TOTAL
__________

Week 3 – Acquisition Experiences

1. After completing cloze notes on classifying polygons and determining the sum of the measures of the interior and exterior angles of a polygon, students will work in pairs, select a topic, brainstorm and summarize by creating the last word.

2. After completing cloze notes on identifying and drawing reflections, translations, and rotations, students will conduct a numbered heads activity concerning reflections, translations and rotations. Number 1 will define one of the transformations, while number 2 confirms the definition and reports to the class.  If time, the roles reverse.

3. After completing cloze notes on identifying and drawing symmetric figures, students will perform a ticket to leave by drawing a symmetric figure on graph paper.

Week 3 – Extending and Refining Experiences

1. Students will design and draw a picture using only polygons.  They need to decide on a theme and draw a rough copy.  After teacher approval, students will recopy the picture on poster board and color their picture.  On a separate sheet of paper, the students will list and define the shapes they used in the picture.

Rubric for Geometric Picture

 (20 points)

I.
Math Content – 10 points 

appropriate polygons – 5 points



__________

accurate definitions – 5 points



__________

II.
English Content – 5 points


no errors in grammar – 1 point



__________

no errors in spelling – 1 point




__________

no errors in punctuation – 1 point



__________

no errors in capitalization – 1 point



__________

no errors in sentence structure – 1 point


__________

III.
Appearance of paper – 1 point


typed and double spaced




__________

IV.
Appearance of poster – 4 points

creative – 1 point





_________

colorful – 1 point





__________

neat – 1 point 






__________

use of ruler – 1 point





__________







TOTAL
__________

2. Students will complete a geometric picture of a snowman by following a set of directions.  They must be able to identify polygons and spacial relationships.  They will color the finished product.

Rubric for Geometric Snowman

(10 points)

  I.
Math Content – 3 points each



directions followed for spacial relationships


__________



directions followed for proper polygons


__________

II. Appearance – 2 points each

use of ruler






__________

colorful






__________







TOTAL
__________

Week 4 


Students will complete the culminating performance.

CULMINATING PERFORMANCE 
Include rubric(s)
 
Working individually, students will create a reference book containing geometric terms.  They will use the computers in the school lab and at home.  The book will contain twenty terms, definitions and examples.  The book must also include a title page and a works cited page.  The book must be placed in a clear cover.

Rubric for the Geometric Reference Book

(33 points)

I.
 Math Content: 20 points 

20 terms with accurate definitions – 10 points

__________

20 appropriate examples to clarify definitions – 10 points
__________


(use of computer program)

 II. 
English Content: 8 points





__________

appropriate title page – 1 point



__________


(title, author, date, section)

error-free works cited page – 1 point



__________

alphabetical order – 1 point




__________

no errors in grammar – 1 point



__________

no errors in spelling – 1 point




__________

no errors in punctuation – 1 point



__________

no errors in capitalization – 1 point



__________

no errors in sentence structure – 1 point


__________

III. Appearance: 3 points

clear cover – 1 point





__________

typed – 1 point





__________

doubled space – 1 point




__________

 IV. 
Deadline: 2 points






__________









TOTAL:
__________

COMMENTS:

________________________________________________________________________

PRE-REQUISITE SKILLS

Prior to working on this unit, students have learned:

1. the use of Microsoft Word, word processing program

2. the use of Microsoft Word tool bar and drawing program 

3. the use of metric and English units
4. the use of  a metric and English ruler
5. the use of a compass
6. the use of a title page and works cited page
MODIFICATIONS
 
The teacher and the computer lab technician will be available during study halls and after school, in the computer lab, for those students requiring additional time to complete the work.

UNIT SCHEDULE/TIME PLAN
 
The unit will take place over 3 – 4 weeks.  Each class period is 40 minutes in length and meets 5 days per week.

TECHNOLOGY USE
 
Students have access to a technology lab with a number of Macintosh computers.  Students will be allowed to go to the lab during some math classes and in addition, the lab is open and available to all students to use during study halls.  All of the accelerated student have computers at home as well.  They will use the computers to create their resource book, which is the culminating activity of this unit.

 

