Geometry – 1 year course – One mathematics credit
I.  Introduction

Geometry serves as the second course in high school mathematics.  It, with Algebra I, forms the basis of further mathematics instruction in high school and college.  
II.  Educational Philosophy: 
There is no subject matter that better reflects the glory of God than mathematics.  Truly, to study mathematics is to study God’s thoughts after Him, for He is the great Engineer and Architect of the universe.  All of the mathematical laws are God’s laws and the laws are absolute.  Our knowledge of God’s absolute mathematical laws may be incomplete or at times in error, but that is a human frailty and thus does not indicate relativity in mathematical laws.  Man’s task is to search out the scientific and mathematical laws of the universe and use them for man’s benefit and the glory of God.

Geometry is the vehicle which allows us to begin to think properly and to follow right paths in our pursuit of truth.  With insight into logic and with the deductive reasoning skills of geometric proof, man can realize the potential of his rational mind, created in the image of God.  It is reasonable to assume that the majority of students who take a course in plane geometry will rarely use the geometric facts in their daily lives.  However, the mental skill of reasoning correctly is valuable in all areas of life.  From interpreting Scripture correctly to studying mathematics or zoology; from reading a computer program to tracking down the problem in a faulty automobile engine – logic is essential.  Learning how to think logically provides students with a tool they may use throughout life to perform such tasks as identifying the flaw in the argument of a politician, determining which car is the better buy, etc.  Certainly, the skill of reasoning correctly is not limited to mathematical applications.

III.  Scope and Sequence: 
Unit 1: Incidence Geometry  –  2 weeks
Unit 2:  Subsets of Lines, Planes and Space  –  2 weeks

Unit 3:  Segments and Measurement – 2 weeks

Unit 4:  Angles and Measurement  – 2 weeks

Unit 5:  Preparing for Proofs – 2 weeks

Unit 6: Congruence – 3 weeks
Unit 7: Triangles and Quadrilaterals – 2 weeks

Unit 8: Area – 3 weeks

Unit 9: Circles – 3 weeks

Unit 10: Space – 2 weeks

Unit 11: Volume – 2 weeks

Unit 12: Transformations and Symmetry – 3 weeks

Unit 13: Similarity – 2 weeks

Unit 14: Trigonometry – 2 weeks

IV. Instructional Standards 


      Math

                GEOMETRY
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To meet this standard, the student will:

Benchmark G.1.1:   Compute fluently and make reasonable estimates 

Indicators:


G.1.1.1   Develop fluency in operations with real numbers using mental computation or paper and 


  pencil calculations for simple cases and technology for more complicated cases

G.1.1.2   Judge the reasonableness of numerical computations and their results

G.1.1.3   Identify situations involving real numbers in which estimation is sufficient 
Benchmark G.1.2:   Apply appropriate operations to evaluate solutions
Indicators:


G.1.2.1   Apply appropriate formulas to problems in two and three-dimensions

G.1.2.2   Evaluate formulas for problems in two and three-dimensions

G.1.2.3   Apply and evaluate operations using very large and very small numbers and various 


 representations of them

G.1.2.4   Apply the concept of ratio to similar figures and three-dimensional shapes
Benchmark G.1.3:   Understand numbers, ways of representing numbers, and number systems
Indicator:


G.1.3.1   Develop a deeper understanding of very large and very small numbers and various 


  representations of them
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To meet this standard, the student will:

Benchmark G.2.1:   Translate verbal to mathematical expressions (and visa versa) and apply to real  

   
       world problems



Indicators:


G.2.1.1   Use algebraic modeling as a problem-solving strategy where appropriate

G.2.1.2   Solve multi-step problems involving applications of percent, ratio, and rate as they arise

Benchmark G.2.2:   Solve problems, using algebraic and geometric modeling 

Indicators:


G.2.2.1   Use algebraic modeling to solve formulaic equations involving area, surface area, and 


  volume


G.2.2.2   Use the relationships between slopes to determine if two lines are parallel or  



  perpendicular and to write the equations for the lines

G.2.2.3   Use the Pythagorean Theorem to establish types of triangles and length of missing sides

G.2.2.4   Rearrange formulas involving variables in the first or second degree, with and without 


  substitution, as they arise in topics throughout the course

G.2.2.5   Use proportions to solve similar figure problems

G.2.2.6   Simplify radical expressions

G.2.2.7   Develop and apply the distance formula

Benchmark G.2.3:   Specify locations and describe spatial relationships using coordinate geometry
Indicators:


G.2.3.1   Transform figures in the coordinate plane and describe the transformation in algebraic  


  terms


G.2.3.2   Investigate conjectures and solve problems involving two- and three-dimensional objects 

  represented with coordinates
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To meet this standard, the student will:

Benchmark G.3.1:  Analyze characteristics and properties of two- and three-dimensional geometric  

 
     shapes 
Indicators:


G.3.1.1   Analyze properties and determine attributes of two- and three-dimensional objects

G.3.1.2   Identify and analyze relationships among two- and three-dimensional objects

G.3.1.3   Recognize geometry in the world around us through various situations that God created

G.3.1.4   Solve problems involving relationships (including congruence and similarity) among  


  classes 
of two- and three-dimensional objects (especially: triangles, special triangles, 


  quadrilaterals, circles, parallel lines, bisectors, cones, pyramids, cylinders, spheres)

G.3.1.5   Identify and apply properties of similar figures
Benchmark G.3.2:   Develop mathematical arguments about geometric relationships
Indicators:


G.3.2.1   Identify the parts of logical argument (conditional, hypothesis, conclusion, converse, 


 counterexamples, biconditionals, etc.) and use them to create logic chains and definitions

G.3.2.2   Pose questions about geometric relationships, test them, and communicate the findings, 


  using appropriate language and mathematical forms (e.g., written explanations, 


  diagrams, formulas, tables)

G.3.2.3   Make and test conjectures about relationships (including congruence and similarity)  


  among
 classes of two- and three-dimensional objects
              G.3.2.4   Establish the validity of geometric conjectures using deduction, prove theorems, and  

        critique  arguments
Benchmark G.3.3:   Apply transformations and use symmetry to analyze mathematical situations

Indicators:


G.3.3.1   Understand and represent translations, reflections, rotations, and dilations of objects in 


  the plane by using sketches, coordinates, and vectors


G.3.3.2   Use various representations to help understand the effects of simple transformations and 


  their compositions in mathematics and real world examples (like folding paper, Miras,  


  compass construction, Geometry’s Sketchpad, etc.)

Benchmark G.3.4:    Use visualization, spatial reasoning, and geometric modeling to solve problems

Indicators:


G.3.4.1   Draw and construct representations of two- and three-dimensional geometric objects 


  using a variety of tools (like compass construction, nets, dot paper, straws, blocks, 


  Geometer’s Sketchpad, etc.)


G.3.4.2   Visualize three-dimensional objects from different perspectives and analyze their cross 


  sections, (including nets)


G.3.4.3   Develop and use formulas that apply to two- and three-dimensional figures


G.3.4.4   Use geometric ideas to solve problems in, and gain insights into, other disciplines and 


 other areas of interest such as art and architecture

Benchmark: G.3.5:   Use trigonometric relationships to determine lengths and angle measures

Indicators:

G.3.5.1   Define the formulas for sine, cosine, and tangent of angles, using the ratios of sides in 

  right triangles

 
G.3.5.2   Determine the measures of the sides and angles in right triangles, using the primary 


  trigonometric ratios


G.3.5.3   Solve problems involving the measures of sides and angles in right triangles (e.g., in 


  surveying, navigation)


G.3.5.4   Determine the height of an inaccessible object in the environment around the school,  


  using the trigonometry of right triangles


G.3.5.5   Describe the application of trigonometry in science or industry
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To meet this standard, the student will:

Benchmark G.4.1:   Understand measurable attributes of objects and the units, systems, and 



       processes of 
measurement

Indicators:


G.4.1.1   Understand and use formulas to solve problems involving angles:  sum of degrees in a 


  polygon of a given number of sides


G.4.1.2   Judge the reasonableness of answers to measurement problems by considering likely  


  results
within the situation described in the problem considering accuracy and units

Benchmark G.4.2:   Apply appropriate techniques, tools, and formulas to determine measurements

Indicators:

G.4.2.1   Use Inductive reasoning and tools of construction (straight edge and compass) to reach 


  conclusions regarding the characteristics, relationships, or applications of the  



  constructed figures


G.4.2.2   Accurately construct figures using tools of construction


G.4.2.3   Use tools of measurement (ruler, protractor, compass) to classify and solve problems 


  involving triangles, quadrilaterals, intersecting lines, and circles
Benchmark G.4.3:   Solve problems involving the length, perimeter, area, surface area and volume of  

       one, two, and three-dimensional objects respectively

Indicators:

G.4.3.1   Understand and use formulas to solve problems involving length:  perimeter of figures, 


 sides of a right triangle using the Pythagorean theorem, distance in the coordinate plan 


 between
 two points, upper and lower bounds for the third side in a triangle when two 


 sides are given

G.4.3.2   Understand and solve problems using the formulas for the surface area and the volume of 

  prisms, pyramids, cylinders, cones, and spheres
Math

     GEOMETRY

[image: image5]
To meet this standard, the student will:

Benchmark G.5.1:   Determine relationships between two variables by collecting and analyzing data

Indicators:



G.5.1.1   Collect data, using appropriate equipment and/or technology (e.g., measuring tools, 


  calculators, scientific probes, the Internet)


G.5.1.2   Organize and analyze data, using appropriate techniques (e.g., making tables, graphs, and 

  sketches, calculating measures of central tendency) and technology (e.g., graphing 


  calculators, statistical software, spreadsheets)


G.5.1.3   Communicate the findings of an experiment clearly and concisely, using appropriate 


  mathematical forms (e.g., written explanations, formulas, charts, tables, graphs), and 


  justify the conclusions reached


G.5.1.4   Solve and/or pose problems related to an experiment, using the findings of the 



  experiment

Benchmark G.5.2:   Describe the connections between various representations of relations

Indicator:



G.5.2.1   Describe trends and relationships observed in data, make inferences from data, compare  


  the inferences with hypotheses about the data, and explain the differences between the  


  inferences and the hypotheses ( Describe any trend observed in the data. Does a 


 relationship seem to exist? Of what sort? Is the outcome consistent with your original 


 hypothesis? Discuss any outlying pieces of data and provide explanations for them. 


 Suggest a formula relating the situation. How might you vary this experiment to examine  

other relationships?)

IV.  Overall Instructional Goals and Specific Objectives:

(a) Basic Elements:
(1) Foundation concepts for high school mathematics. As presented in Grades K-8, the basic understandings of number, operation, and quantitative reasoning; patterns, relationships, and algebraic thinking; geometry; measurement; and probability and statistics are essential foundations for all work in high school mathematics. Students continue to build on this foundation as they expand their understanding through other mathematical experiences.

(2) Geometric thinking and spatial reasoning. Spatial reasoning plays a critical role in geometry; shapes and figures provide powerful ways to represent mathematical situations and to express generalizations about space and spatial relationships. Students use geometric thinking to understand mathematical concepts and the relationships among them.

(3) Geometric figures and their properties. Geometry consists of the study of geometric figures of zero, one, two, and three dimensions and the relationships among them. Students study properties and relationships having to do with size, shape, location, direction, and orientation of these figures.

(4) The relationship between geometry, other mathematics, and other disciplines. Geometry can be used to model and represent many mathematical and real-world situations. Students perceive the connection between geometry and the real and mathematical worlds and use geometric ideas, relationships, and properties to solve problems.

(5) Tools for geometric thinking. Techniques for working with spatial figures and their properties are essential in understanding underlying relationships. Students use a variety of representations (concrete, pictorial, algebraic, and coordinate), tools, and technology, including, but not limited to, powerful and accessible hand-held calculators and computers with graphing capabilities to solve meaningful problems by representing figures, transforming figures, analyzing relationships, and proving things about them.

(6) Underlying mathematical processes. Many processes underlie all content areas in mathematics. As they do mathematics, students continually use problem-solving, computation in problem-solving contexts, language and communication, connections within and outside mathematics, and reasoning, as well as multiple representations, applications and modeling, and justification and proof.
(7) Biblical view of math acknowledges God as the foundation for the subject.  Geometry is biblical and reflects several of God’s attributes: consistency, independence and completeness.  Geometry is based on God’s order, is found throughout the Bible and develops Christlikeness through reasoning and ability to serve.

(b) Geometric structure: knowledge and skills and performance descriptions.

(1) The student understands the structure of, and relationships within, an axiomatic system. Following are performance descriptions.

(A) The student develops an awareness of the structure of a mathematical system, connecting definitions, postulates, logical reasoning, and theorems.

(B) Through the historical development of geometric systems, the student recognizes that mathematics is developed for a variety of purposes.

(C) The student compares and contrasts the structures and implications of Euclidean and non-Euclidean geometries.
(D) The student tests whether the ideals for postulate systems are good and godly.

(E) The student recognizes that consistency is the most important ideal of a system and is the only one God demands of man. (2 Timothy 2:13)

(2) The student analyzes geometric relationships in order to make and verify conjectures. Following are performance descriptions.

(A) The student uses constructions to explore attributes of geometric figures and to make conjectures about geometric relationships.

(B) The student makes and verifies conjectures about angles, lines, polygons, circles, and three-dimensional figures, choosing from a variety of approaches such as coordinate, transformational, or axiomatic.
(C) The student surveys geometric figures in Scripture and observes that the definitions and axioms of geometry do not contradict it. (Exodus 39:9; Joshua 18:11-20; Jeremiah 18:3)
(3) The student understands the importance of logical reasoning, justification, and proof in mathematics. Following are performance descriptions.

(A) The student determines if the converse of a conditional statement is true or false.

(B) The student constructs and justifies statements about geometric figures and their properties.

(C) The student demonstrates what it means to prove mathematically that statements are true.

(D) The student uses inductive reasoning to formulate a conjecture.

(E) The student uses deductive reasoning to prove a statement.
(F) The student identifies examples of logic, connectives and proofs in Scripture and classifies given passages by connective type and argument type. (Proverbs 21:14; Luke 17:33; John 8:36, Mark 12:30; John 6:36; Mark 12:30; John 11:35; Ecclesiastes 12:6; Galatians 5:8).

(G) The student identifies various types of proofs in the Bible and explains how deductive or inductive reasoning is used – Romans 8:30, Romans 10:9 -13, 1 Corinthians 9:9 – 10, 1 Corinthians 15:13 – 20.

(H) The student identifies counterexamples in Scripture – 2 Peter 3:3 – 6. 
(4) The student uses a variety of representations to describe geometric relationships and solve problems.
(c) Geometric patterns: knowledge and skills and performance descriptions.  The student identifies, analyzes, and describes patterns that emerge from two- and three-dimensional geometric figures. Following are performance descriptions.

(1) The student uses numeric and geometric patterns to make generalizations about geometric properties, including properties of polygons, ratios in similar figures and solids, and angle relationships in polygons and circles.

(2) The student uses properties of transformations and their compositions to make connections between mathematics and the real world in applications such as tessellations or fractals.

(3) The student identifies and applies patterns from right triangles to solve problems, including special right triangles (45-45-90 and 30-60-90) and triangles whose sides are Pythagorean triples.

(d) Dimensionality and the geometry of location: knowledge and skills and performance descriptions.

(1) The student analyzes the relationship between three-dimensional objects and related two-dimensional representations and uses these representations to solve problems. Following are performance descriptions.

(A) The student describes, and draws cross sections and other slices of three-dimensional objects.

(B) The student uses nets to represent and construct three-dimensional objects.

(C) The student uses top, front, side, and corner views of three-dimensional objects to create accurate and complete representations and solve problems.

(2) The student understands that coordinate systems provide convenient and efficient ways of representing geometric figures and uses them accordingly. Following are performance descriptions.

(A) The student uses one- and two-dimensional coordinate systems to represent points, lines, line segments, and figures.

(B) The student uses slopes and equations of lines to investigate geometric relationships, including parallel lines, perpendicular lines, and special segments of triangles and other polygons.

(C) The student develops and uses formulas including distance and midpoint.

(e) Congruence and the geometry of size: knowledge and skills and performance descriptions.

(1) The student extends measurement concepts to find area, perimeter, and volume in problem situations. Following are performance descriptions.

(A) The student finds areas of regular polygons and composite figures.

(B) The student finds areas of sectors and arc lengths of circles using proportional reasoning.

(C) The student develops, extends, and uses the Pythagorean Theorem.

(D) The student finds surface areas and volumes of prisms, pyramids, spheres, cones, and cylinders in problem situations.
(E) The student identifies various laws set down in Scripture dealing with both the physical universe and moral behavior – Hebrews 9:27, Romans 8: 20 – 22, Genesis 1:1, 31, Galatians 6: 7 – 9, Genesis 2: 1 – 3.

 (2) The student analyzes properties and describes relationships in geometric figures. Following are performance descriptions.

(A) Based on explorations and using concrete models, the student formulates and tests conjectures about the properties of parallel and perpendicular lines.

(B) Based on explorations and using concrete models, the student formulates and tests conjectures about the properties and attributes of polygons and their component parts.

(C) Based on explorations and using concrete models, the student formulates and tests conjectures about the properties and attributes of circles and the lines that intersect them.

(D) The student analyzes the characteristics of three-dimensional figures and their component parts.
(E) The student identifies various dimensions used in Scripture and relates this to the theory of extra-dimensionality.
(3) The student applies the concept of congruence to justify properties of figures and solve problems. Following are performance descriptions.

(A) The student uses congruence transformations to make conjectures and justify properties of geometric figures.

(B) The student justifies and applies triangle congruence relationships.
 (f) Similarity and the geometry of shape: knowledge and skills and performance descriptions. The student applies the concepts of similarity to justify properties of figures and solve problems. Following are performance descriptions.

(1) The student uses similarity properties and transformations to explore and justify conjectures about geometric figures.

(2) The student uses ratios to solve problems involving similar figures.

(3) In a variety of ways, the student develops, applies, and justifies triangle similarity relationships, such as right triangle ratios, trigonometric ratios, and Pythagorean triples.

(4) The student describes the effect on perimeter, area, and volume when length, width, or height of a three-dimensional solid is changed and applies this idea in solving problems.

V.  Instructional Methods
1) Primary instruction will be teacher demonstration and lecture, employing the use of overheads and whiteboard instruction as well as geometric models.

2) Students will also perform written exercises on the board for each other.

VI.  Evaluation Techniques
1) Students will be given daily written assignments.

2) Students will be given written exams.

3) Students will be given written quizzes.
VII.  Resources
Geometry for Christian Schools, Bob Jones University Press: 2nd        Edition

Geometry for Christian Schools,Teacher’s Edition, Bob Jones University Press: 2nd        Edition

Geometry for Christian Schools, Tests and Quizzes, Bob Jones University Press: 2nd        Edition

VIII.  Biblical Integration  
Please refer to the introductory philosophy for the perspective from which this course is taught.  The subject of high school geometry is approached from a Biblical world view that all truth is God’s truth.  The truths and reasoning skills taught in geometry are readily employed in interpreting scripture and analyzing the world around us.  Specific objectives have been integrated with the Instructional Objectives of the course listed above. 



STANDARD 1


The student understands and applies the concepts and procedures of number sense and numeration.





 


STANDARD 2


The student understands and applies the concepts and procedures of algebra and patterns.  








STANDARD 3


The student understands and applies the concepts and procedures of geometry.  








STANDARD 4


The student understands and applies the concepts and procedures of measurement.  








STANDARD 5


The student understands and applies the concepts and procedures of data analysis and probability.  








