TAMALPAIS UNION HIGH SCHOOL DISTRICT
Larkspur, California

COURSE OF STUDY
Geometry 1A- 2A

INTRODUCTION


Geometry 1A-2A is a second year mathematics course for college bound students and provides an alternative to Geometry 1-2 and Honors Geometry 1-2.   This course is part of the basic preparation for the understanding of mathematics and science. It is designed for students who demonstrate a need to see patterns and structure in the development of their mathematical concepts and who may need to review basic geometry standards from middle school.  Students are given the opportunity to continue to master the algebraic concepts from their previous courses. Students completing Geometry 1A-2A will enroll in Intermediate Algebra 1-2  before Advanced Algebra 1-2.

The focus of the course is to learn how to think logically and to judge the validity of a logical argument, to use precise language about mathematical relationships, to develop spatial relationships through hands-on manipulation, and to continue to develop algebraic skills in concrete situations dealing with the physical world.  Topics of study will include proof, spatial relationships, geometric properties, area and volume, and polygons and circles.  Throughout the year, attention will be given to the language of geometry, the symbolism of relationships (ie;  AB vs. AB), constructions, writing different types of proofs, measurement, similarity and congruence, and application of algebraic skills.  Whenever the opportunity presents itself, instruction will include physical manipulation of models in order for the students to gain understanding of relationships.

This course addresses the Tam 21st Century Mission, Beliefs, and Goals by challenging students to broaden and deepen their learning experiences in mathematics.   In order to do so, the geometry teachers are committed to:

•	Helping students think creatively and critically
•	Assisting students in acquiring, managing, and using their knowledge and skills in mathematics
•	Allowing students to practice self-directed learning, decision making and problem solving
•	Continuing the development of skills necessary for effective teamwork
•	Developing strategies to successfully apply their mathematics in new situations



II.	STUDENT LEARNING OUTCOMES


A.	General Goals and District Outcomes

The goals of all mathematics courses offered in the Tamalpais Union High School District reflect the four overarching curriculum standards of the N.C.T.M. Standards for Curriculum and Evaluation:  communication, reasoning, problem solving, and making connections.

All mathematics courses include the following goals for students:


•	Become active learners by investigating, forming conjectures, verifying, applying, evaluating, and communicating mathematical ideas both collaboratively and individually in solving problems
•	Develop awareness of their own thinking and explain and justify their work and thinking both in oral and written form
•	Develop consistent study habits and organizational skills and personal responsibility for learning
•	Develop confidence, perseverance, and an appreciation for mathematics
•	Use appropriate technology as an integral part of student work

All mathematics courses contribute to attainment of the following district outcomes:

Outcome 1:  	Communicate articulately, effectively, and persuasively when speaking and writing
Outcome 2:	Students will read and analyze material in a variety of disciplines
Outcome 3:	Use technology as a tool to assess information, analyze and solve problems and communicate ideas
Outcome 5:	Apply mathematical knowledge and skills to analyze and solve problems

In support of the California State Content Standards and the mathematics framework, more emphasis will be placed on proof while making reasonable arguments and problems solving; emphasis on geometry from only a synthetic viewpoint will be shifted to the use of transformations, coordinates, and modeling.  Upon successful completion of the course, students should be able to do the following:  (Note: These student learning outcomes are referenced to the State Content Standards for Geometry. The Standard is indicated by number in parentheses.)



B.	Course Outcomes

Upon successful completion of Geometry 1A-2A, students will


1.	Judge the validity of a logical argument and construct original proofs.  (Standard #2) 


A.	Using the following concepts and properties:


a)	Language of logic (including hypothesis, conjecture, theorem, postulate, axiom, conditional statements and their inverses, converses, and contrapositives, undefined terms, counterexample)   (Standard #1,3 Algebra Standard #24)
b)	Properties of parallel lines cut by a transversal  (Standard #7) 
c)	Congruent triangles  (Standard #4,5) 
d)	Pythagorean Theorem   (Standard #14) 
e)	Similar figures  (Standard #4) 
f)	Quadrilaterals and parallelograms  (Standard #13) 
g)	Coordinate geometry (including the midpoint of a line segment, distance formula, equations of lines and circles)  (Standard #17) 


B.	Using the following types:

a)	Direct (deductive) (Algebra  Standard #24.1, Standard #1)	
b)	Introduction to inductive (Algebra Standard #24.1, Standard #1)

C.	Using the following forms:

a)	Two column proof  
b)	Paragraph

2.	Know and use properties of geometric figures to solve problems.

A.	Define and identify parallel and perpendicular lines, including the slope of each. (Standard #7, Algebra Standard #8)

B.	Use theorems and postulates for angles formed by parallel lines cut by a transversal to find angle measures.(Standard #7)

C.	Determine if angles are obtuse, acute, right, and if they are congruent

D.	Use definitions, theorems and postulates for triangles:  classifications, congruence, similarity, corresponding parts, right triangle relationships, Pythagorean Theorem in 2 and 3 dimensions, special right triangles, points of concurrency (including constructions) (Standard #4, 5, 15, 20)

E.	Use definitions, theorems and postulates for polygons:  classification by number of sides and their particular properties (i.e.: families of quadrilaterals or midsegments or “diagonals of a rhombus bisect each other”), sum conjecture, exterior angles.  (Standard #12)

F.	Use definitions, theorems, and postulates for circles:  chord, tangent, secant, arc, sector, angles. (Standard #21) 

G.	Use coordinate geometry (including the midpoint of a line segment, distance formula, equations of lines and circles) (Standard #17)



3.	Apply knowledge of spatial relationships to describe relationships among geometric figures and solve problems.


A.	Identify and apply principles of symmetry to a variety of geometric figures.

B.	Use properties of circles:  angles including inscribed, central,exterior formed by tangents and / or secants; locating the center of a circle given 2 chords, relationships between angles and arcs (inscribed and central formed by same two chords), polygons either inscribed or circumscribed (Standard  #21)

C.	Use properties of triangles such as:  triangle inequality, base angles to side lengths of isosceles triangles  (Standard #6)

D.	Use trigonometric ratios to find missing lengths and angles: sine, cosine, tangent ratios  (Standard #18, 19)

E.	Perform basic constructions with straightedge and compass including angle bisectors, perpendicular bisectors, line parallel to a given line to a point  not on a line (Standard #16)

F.	Know the effects of rigid motion on figures in the coordinate plane and space: rotations, translations, and reflections. (Standard #22) 


4.	Solve problems using area and volume formulas.


A.	Two dimensions:  derive and compute polygon and circle areas, use formulas for common geometric figures (perimeter, circumference, lateral area, surface area) (Standard #8,10)

B.	Three dimensions: volume, lateral area, and surface area of prisms, pyramids, cylinders, cones, spheres  (Standard #8, 9)

C.	Changes in dimensions: determine effect on length, area, volume of common geometric figures, use ratio and proportion to find missing parts of similar figures, both plane and solid.(Standard #11)  



III.	ASSESSMENT

A.	Student Assessment

Assessment and instruction are aligned with the California Mathematical Standards and designed to promote mathematical thinking.  Teachers will give students the opportunity to investigate, form conjectures, verify, apply, synthesize, and communicate their knowledge of concepts on assessments.

Assessments will be made on the basis of a variety of means such as quizzes, tests, projects, performance tasks, and investigations.  Informal assessments may involve writing samples and daily work. 

Students will be given grading criteria and course expectations, preferably in writing at the beginning of the course.  Students are encouraged to review how the California Mathematical Standards are addressed as each chapter is covered (journal entry or teacher directed response). 


B.	Course Assessment

Information will be gathered from the standardized tests administered in the district including the State Content Standards Test in Geometry, California High School Exit Exam, PSAT results, and SAT I results to assess the progress of students and to see where weaknesses in topics occur. 



IV.	METHODS AND MATERIALS


A.	Student Learning Activities

Instruction will be designed so students are actively involved in the learning experience.  Students who enroll in this course need reinforcement of algebraic skills and concepts, and hands-on activities in order to see patterns in relationships.  Many of these students traditionally have difficulty with spatial relationships.  As often as possible, manipulatives and physical models should be used or built by students so that spatial relationships can be verified physically.

The concepts in this course will be explicitly tied to previous courses and to the properties of the physical world.  Students will be given the opportunity to investigate, form conjectures, verify, apply, synthesize, evaluate, and communicate mathematical ideas both collaboratively and individually when working with real world situations and applications.  Students are expected to explain and justify their work using the mathematics learned, and will be given opportunities to summarize and reflect on their findings. 

B.	Materials

Teacher generated projects will be utilized in conjunction with the currently used textbooks.  Student and teacher generated manipulatives and physical models will be used as often as practical. 

C.	Technology

There is technology available to enhance and extend the student learning opportunities in geometry. Computer programs such as Geometer’s Sketchpad and Cabri Geometry are available for both teacher demonstration and student use.  A dynamic and visual presentation is appropriate in order to vary the type of instruction offered.  Use of the graphing calculator is encouraged whenever a mathematical situation would be strengthened with a visual approach or to solve problems that are impractical or impossible to solve with the skill level of the students.  The use of web sites are encouraged as this brings the “real world” of mathematics to the students and allows the mathematics to arise naturally from real situations.  In addition, it is suggested that any search of a topic with the word “applet” will produce visual applications that can be incorporated into a power point or LCD presentation.

D.	School To Career Goals

 “School to career” experiences are incorporated into this course with every topic family.  Using the resources mentioned above from the World Wide Web and projects, students have the opportunity to use their skills as one would in any career related to the field of mathematics.  The “school to career” liaison should be utilized as a resource and partner to invite appropriate guest speakers into the classroom and to arrange internships in mathematics-related fields for interested students.



V.	GENERAL INFORMATION


A.	Prerequisites

Students need a grade of C- or better in Algebra P4 or Algebra 2 to enroll in Geometry 1A. It is important to note that students may not move to Advanced Algebra from this course; they must first take Intermediate Algebra before taking Advanced Algebra.

B.	Requirements Met

Successful completion of Geometry 1a-2a is accepted as partial fulfillment of the UC/CSU “c” admissions requirement.  The course satisfies 10 credits of the Tamalpais Union High School District’s 30-credit mathematics graduation requirement.
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