GEOMETRY
Level I

LENGTH OF TIME: 

90 minutes per day, one semester
GRADE LEVEL: 

10 (followed by Algebra II with Statistics during second semester 





of 10th grade)
COURSE STANDARDS:

Students will:

1. Use and interpret precise mathematical notation, language and procedures. (PA Stds: 2.5.11.B, 2.5.11.C)  

2. Identify and classify geometric figures and parts of figures. (PA Stds: 2.9.11.A, 2.9.11.C, 2.9.11.D, )

3. Form conjectures from given information about geometric figures and their 

    characteristics. (PA Stds: 2.4.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.9.11.A, 2.9.11.C, 2.9.11.D,  )

4. Compute the length, area, or volume of various plane and solid shapes and use these concepts to solve routine and non-routine problems.  (PA Stds: 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.9.11.E, 2.9.11.I, 2.11.11.A, 2.11.11.B)

5. Solve routine and non-routine application problems involving lines, angles, polygons, circles, congruent figures, similar figures and solid shapes. (PA Stds: 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.9.11.A, 2.9.11.C, 2.9.11.D,  2.9.11.E, 2.9.11.F, 2.9.11.I, )

6. Use appropriate reasoning processes (inductive/deductive) and properties of geometric figures to reach valid conclusions, justify reasoning and judge validity of logical arguments. (PA Stds: 2.4.11.A, 2.4.11.B, 2.4.11.C, 2.5.11.D, 2.9.11.B, 2.9.11.C, 2.9.11.D, )

7. Apply coordinate geometry to create equations and to identify characteristics of figures. (PA Stds: 2.8.11.E, 2.8.11.J, 2.8.11.L, 2.9.11.A, 2.9.11.G, )

8. Apply basic construction techniques and measurements with protractors and english/metric rulers to solve problems. (PA Stds: 2.3.11.A, 2.3.11.C, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.9.11.A, 2.9.11.D, 2.9.11.I, )

9. Use algebraic techniques and concepts to solve routine and non-routine geometric problems. (PA Stds: 2.1.11.A, 2.2.11.A, 2.2.11.C, 2.2.11.F, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.8.11.A, 2.8.11.D, 2.8.11.L, 2.8.11.N, 2.8.11.Q, 2.9.11.I, 2.11.11.A, 2.11.11.B)

RELATED PA ACADEMIC STANDARDS FOR MATHEMATICS

2.1
Numbers, Number Systems and Number Relationships

2.2
Computation and Estimation

2.3
Measurement and Estimation

2.4
Mathematical Reasoning and Connections

2.5
Mathematical Problem Solving and Communication

2.8
Algebra and Functions

2.9
Geometry

2.10
Trigonometry

2.11
Concepts of Calculus

PERFORMANCE ASSESSMENTS:

Students will demonstrate achievement of the standards by:

1. Completing the “Art Project” in which students are introduced to the tools of geometry (straight edge, ruler, protractor and compass) through investigating various types of art.  (Course Standard 1, 8)

2. Creating a conjecture/definition book that is a collection of all the important definitions, conjectures and theorems in geometry.  These are student generated through inductive and deductive processes.  (Course Standard 1, 2, 3, 6)

3. Using construction techniques to locate specified points (i.e. the location of a recreation center equidistant from three towns) in real-life applications.  (Course Standard 1, 2, 8)

4. Investigating the congruence and similarity conjectures through the use of constructions, and geometric proof.  (Course Standard 1, 2, 3, 5, 6, 7, 8)

5. Utilizing the concepts of congruence and similarity in real-life situations to locate specified points given limited information, to measure objects indirectly and to shrink or enlarge objects.  (Course Standard 1, 2, 5, 10)

6. Utilizing basic trigonometry in real-life situations to find missing measures of various objects (i.e. angle of elevation).  (Course Standard 1, 2, 4, 5, 9, 10)

7. Solving real-life problems involving maximizing the area of various 2-D figures and maximizing the volume of various 3-D figures.  (Course Standard 1, 4, 5, 10)

DESCRIPTION OF COURSE:

The objective is to develop knowledge of geometry and its relationships to other mathematics systems.  Students will develop and use the processes of inductive and deductive reasoning to affirm or deny conjectures.  The course content includes the study of perpendicular and parallel lines; congruent polygons and similar polygons; right triangle properties; circles and related segments, lines, arcs and angles; construction and locus problems; coordinate geometry; and applications of geometry to angle measure, distance, area, volume problems and problem solving.

TITLES OF UNITS:

0.  Geometric Art







3 days
· Line Designs

· Circle Designs

· Op Art

1.  Introduction to Geometry






7 days
· Building Blocks of Geometry

· Defining terms, figures, symbols

· Basic Properties of polygons, triangles, quadrilaterals and circles

2.  Reasoning in Geometry






9 days
· Inductive/ Deductive reasoning and finding the nth term in number and picture patterns

· Creating mathematical models using geometric and algebraic expressions 

· Parallel lines, angle relationships

3.  Using tools of Geometry






10 days
· Geometric construction of angles, segments, perpendiculars, perpendicular bisectors, angle bisectors, and parallel lines.

· Construction and loci problems

· Points of concurrency

4.  Discovering and Proving Triangle Properties



10 days
· Properties of triangles (angles and triangle inequalities) 

· Properties of isosceles triangles

· Triangle congruence properties

· Proof and flowchart proofs

5.  Discovering and Proving Polygon Properties



8 days
· Polygon sum conjecture

· Exterior angles of a polygon

· Trapezoid properties

· Midsegments

· Properties of parallelograms 

6.  Discovering and Proving Circle Properties




7 days
· Basic terms: circles, chords, radii, diameter, secants and tangents

· Properties of tangents, chords, secants, arcs and angles

· Circumference

· Arc length

Midterm Review and Midterm Exam 





2 days

7.  Area









9 days
· Area and perimeter of polygons and circles

· Arc lengths and areas of sectors

· Area and perimeter of similar figures

· Surface Area

· Maximizing area

8.  Pythagorean Theorem







8 days
· The theorem of Pythagorus and its converse

· Isosceles right triangles, 30-60-90 triangles, 

· Distance and coordinate geometry

· Equation of a circle

9.  Volume

· Area and volumes of prisms, pyramids, cylinders, cones and spheres
9 days
· Area and volumes of similar solids

· Displacement and density

· Maximizing volume

10.  Similarity









5 days
· Similar polygons and triangles

· Indirect measurement with similar triangles

· Corresponding parts of similar triangles

· Proportions with area and volume

Final Review and Final Exam 






3 days

* - The Level I and Level II courses are also differentiated by adjusting the depth of coverage for each unit dependent upon specific class needs. 

SAMPLE INSTRUCTIONAL STRATEGIES:

1. Use of guiding questions, learning for understanding through problem solving and investigations

2. Direct instruction/lecture

3. Extended problems and long-term, open-ended investigations

4. Student-centered classrooms

5. Cooperative learning techniques, group learning and peer tutoring

6. Use of graphing calculator and computer technology

7. Monitoring the writing process, including process and solution

8. Teacher and peer editing of writing and presentation piece

9. Models

MATERIALS:

1. Textbook: Discovering Geometry, An Inductive Approach, Michael Serra , Key Curriculum Press, 2003. 

2. Teacher’s Guide/Resource Book/Quizzes, Tests, and Exams: Discovering Geometry, An Inductive Approach, Michael Serra, Key Curriculum Press, 2003. 

3. Supplemental materials from various 

4. TI83-Plus or TI-84/ 84-Plus Graphing Calculators and overhead calculator

5. Computer and appropriate software including Geometer’s Sketchpad

6. Teacher-made worksheets and performance assessments

7. Teacher-made information and note sheets

METHODS OF ASSISTANCE AND ENRICHMENT:

1. Guest teachers

2. Collaboration with neighboring districts 

3. Internet

4. NCTM problem solving materials and activities

5. PSSA materials and anchor assessments

6. Teaching note-taking, reading, study and test-taking skills

PORTFOLIO DEVELOPMENT:

For each unit:

1. Unit summaries

2. Mathematics Toolkit (collection of key procedures and concepts from each unit.)

3. Selection of pieces that help to explain the unit.

4. Selection of projects that help to explain the unit.

METHODS OF EVALUATION:

1. Quizzes

2. Tests

3. Homework

4. Classwork

5. Projects

6. Performance Assessments

7. Oral presentations

INTEGRATED ACTIVITIES:

1.
Concepts


Interactive activities to develop interpersonal communication skills:


Message formation


Listening for Understanding


Applying fundamental concepts to the solution of multifaceted problems

2.
Communication


Writing reports on activities/investigations, explorations and problem-solving summaries.

Oral presentations

3.
Thinking/Problem Solving


Solving higher order problems involving several branches of mathematics

Peer review of written documents and presentations

Critiquing other students work

4.
Application of Knowledge


Completing individual and group projects / performance assessments

Oral presentations

Written documents

5.
Interpersonal Skills

Working together with peers to solve problems, complete investigations, edit presentations, and produce written documents.

Peer tutoring

Peer editing
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