SwS Algebra 2/Geometry


Geometry Objectives

Mathematics

Arkansas' Learning Standards are defined in the Arkansas Curriculum Frameworks, discipline-based documents which clearly describe what students must know and be able to do in the area of Mathematics at three critical levels: grades 4, 8, and 12. The rigorous academic content standards and the student learning expectations within each document provide the focus for instruction for each local school district, without rigidly prescribing every element of the local curriculum. The Mathematics portion of the ACTAAP is based on standards in the Arkansas Mathematics Curriculum framework. Student demonstration of the standards and learning expectations within the Arkansas Frameworks is the anchor for the entire education system, with instructional programs, state-level assessments, professional development, school improvement planning, teacher/administrator licensure, and accountability sharing the common goal of improved student learning and performance around these standards.

The Frameworks establish the basis for a challenging program of study that will increase student achievement in mathematics. The content standards may be expanded and enhanced at the discretion of local school systems, but may not be deleted or replaced.

The vision is that students will be avid mathematical problem solvers, will communicate mathematically (listen, speak, read, write, and reflect), will reason mathematically using basic and higher-order thinking skills concurrently, and will make connections within mathematics as well as between mathematics and other disciplines.

Incorporating technology in instruction is imperative in order to empower students to keep pace with the information age and to be competitive in the job market; it will enhance and provide flexibility in the learning environment. Calculators and computers are essential tools for learning and doing mathematics at all grade levels. Students should be able to solve practical problems, investigate patterns, explore strategies, and focus on the process of solving problems rather than on tedious computation unrelated to applications.

The Mathematics curriculum for Fayetteville Public Schools incorporates national and state standards as well as standards derived from the Mathematics section of the ACT.

 This section of the ACT contains sixty multiple-choice questions:


* Twenty-four questions dealing with pre-algebra and elementary algebra


* Eighteen questions dealing with intermediate algebra and coordinate geometry


* Fourteen questions dealing with geometry


* Four questions dealing with trigonometry 

The Algebra I and Geometry End of Course Tests are criterion-referenced tests administered at the end of each course.

Geometry

Algebraic Concepts

The Algebraic Concepts Unit includes Competencies/Objectives which focus on algebraic equations and operations.  This unit includes studying number systems, operations, and forms.  Students explore the symbolic nature of algebraic concepts by identifying and extending patterns in algebra, by following algebraic procedures, and by proving theorems with properties.

Equation/Inequality: Problem Solving

The learner will be able to solve real-world problems using equations and inequalities (Reinforce).

Geometry

The Geometry Unit includes Competencies/Objectives which focus on exploring geometric concepts from multiple perspectives.  The Geometry Unit includes properties and construction of figures, proofs and theorems, history of geometry, transformations, logic, and problem solving.

Angles: Recognize/Use/Properties

The learner will be able to identify and apply properties of vertical angles, linear pairs of angles, supplementary angles, complementary angles, and angles associated with polygons.

Problem Solving: Angle Properties

The learner will be able to use the angle properties of lines and polygons to find the solutions to problems.

Angles: Recognize/Use/Properties

The learner will be able to identify and apply properties of angles associated with transversals, parallel lines, and perpendicular lines.

Angles: Protractor/Nearest Degree

The learner will be able to measure angles to the nearest degree using a protractor (Reinforce).

Angles/Triangles

The learner will be able to calculate the length of the missing side of a given triangle, know both the meaning and relationship between complementary and supplementary angles, and apply the triangle sum property to find the value of the third angle (Master).

Symmetry: Line/Rotational

The learner will be able to recognize and/or sketch lines of symmetry and rotational symmetries.

Symmetry: Other Areas

The learner will be able to identify lines of symmetry in areas outside of mathematics, including art, nature, architecture, and in symbols (Develope).

Transformations: Coordinates

The learner will be able to apply and write coordinates for reflections over the x- and y-axis, rotations of 90 and 180 degrees, and translations on the Cartesian coordinate system.

Transformations: Identify/Sketch

The learner will be able to recognize and/or sketch reflections, rotation, and translations of two-dimensional figures.

Transformations: Real World Problems

The learner will be able to find solutions to real world problems using transformations (Develope).

Tessellations: Figures

The learner will be able to recognize figures that will tessellate (Develope).

Solids: Net/Construct

The learner will be able to apply nets in the representation and/or creation of three dimensional objects.

Solids: Cross Section/Describe/Draw

The learner will be able to explain and sketch cross sections that are formed by the intersection of a two-dimensional and a three-dimensional object.

Solids: Representation/Two-Dimension

The learner will be able to match various two-dimensional illustrations of three-dimensional objects (Develope).

Solids: Polyhedra/Classify

The learner will be able to classify polyhedra based on the number of sides or faces (Develop).

Solids: Platonic/Identify

The learner will be able to recognize the five Platonic solids (Develope).

Circles: Apply/Properties/Arcs/Angles

The learner will be able to utilize the properties associated with arcs and angles of circles.

Circle: Value of Pi

The learner will be able to recognize pi as the ratio of circumference to diameter (Master).

Circles: Circumference/Area

The learner will be able to comprehend the relationship between circumference and area (Develop).

Circles: Arc Length/Area Using Ratios

The learner will be able to find arc lengths and areas of sections of circles by applying ratio concepts (Develop).

Circle: Sphere/Terms

The learner will be able to recognize terms associated with circles and spheres (Develop).

Circle: Identify/Center/Radius

The learner will be able to recognize the center and radius of a circle when given the equation of a circle in standard form (Introduce).

Reasoning: Compare/Contrast

The learner will be able to compare and/or contrast inductive and deductive reasoning methods.

Inductive/Deductive: Predict

The learner will be able to apply inductive and deductive reasoning to formulate predictions based on real world scenarios (Develop).

Deductive Reasoning

The learner will be able to use deductive reasoning to determine properties of and connections among figures, given certain assumptions.

Logic: Problem Solving

The learner will be able to apply logical methods to find solutions to problems (Develop).

Similarity: Problem Solve/Scale Drawing

The learner will be able to apply similarity to find solutions to problems using scale drawings.

Similarity: Find Corresponding Dimension

The learner will be able to determine the unknown side length of a given figure when given all of the side lengths of a similar figure (Master).

Similarity: Problem Solve/Ratios

The learner will be able to apply ratios to find solutions to problems that involve similar figures (Master).

Congruence: One-to-One Similarity

The learner will be able to recognize congruence as one-to-one similarity (Master).

Triangles: Median/Identify

The learner will be able to recognize medians of any triangles (Develop).

Line Segment: Midpoint

The learner will be able to determine the midpoint of a line segment (Develop).

Triangles: Perpendicular Bisector

The learner will be able to recognize perpendicular bisectors of the sides of any triangle (Develop).

Triangles: Classify

The learner will be able to classify triangles according to their side lengths and angle measures (Develop).

Triangles: Right/Relationships

The learner will be able to apply the relationships of special right triangles (30-60-90 or 45-45-90) (Develop).

Triangles: Altitude/Identify

The learner will be able to recognize altitudes of any triangle (Develop).

Triangles: Right/Indirect Measurement

The learner will be able to solve right triangle problems using indirect measurement (Develop).

Pythagorean Theorem

The learner will be able to use the Pythagorean Theorem to determine an unknown side length of a right triangle  (Develop).

Pythagorean Theorem: Problem Solving

The learner will be able to use the Pythagorean Theorem with a calculator to find solutions to problems (Develop).

Pythagorean Theorem: Apply

The learner will be able to use the Pythagorean theorem and/or the theorem's converse (Develop).

Polygons: Problem Solving

The learner will be able to apply the measurement of interior and exterior angles of polygons to obtain solutions to problems and make associations to art, construction, and nature using tessellation and tiling problems.

Polygons: Attributes

The learner will be able to recognize, relate, illustrate, and classify polygons by their characteristics, given physical and graphical representations, investigate conditions necessary for tessellations.

Properties of Figures: Deducing

The learner will be able to use transformational and coordinate methods to deduce the properties of figures.

Polygons: Sum/Interior Angles

The learner will be able to find the sum of the interior angles of a polygon (Develop).

Polygons: Classify/Sides/Faces

The learner will be able to classify polygons based on the number of sides or faces (Develop).

Shapes: Perimeter/Area

The learner will be able to solve problems involving perimeter and area in two dimensions (Develop).

Quadrilaterals: Classify/Properties

The learner will be able to classify quadrilaterals based on their properties (Develop).

Measurement

The Measurement Unit includes Competencies/Objectives which focus on measurement concepts, applications, and analysis.  The Measurement Unit includes concepts of length, area, circumference, perimeter, volume, weight, formulas, distance, calendar, money, tools, accuracy, units, constructions, patterns and problem solving.

Perimeter/Area/Volume: Describe Effect

The learner will be able to make descriptions concerning the effects on perimeter, area, and/or volume when the length, width, or height of a figure is changed.

Problem Solving: Area/Surface Area

The learner will be able to use calculators and formulas to find solutions to problems involving area or surface area.

Length: Measure/Segment

The learner will be able to measure line segments in both US standard and metric units using a ruler (Reinforce).

Area: Closed Figure

The learner will be able to determine the area of an enclosed region contained within another enclosed region (Develop).

Area of a Polygon

The learner will be able to determine and record the area of regular and irregular polygons (Develop).

Area: Polygons/Subdividing

The learner will be able to determine the area of polygons by subdividing the polygons into simple geometric shapes (Develop).

Area of Circle

The learner will be able to calculate the area of a circle using either the radius or diameter, and find the area of a figure containing semicircles (Develop).

Area: Estimate/Closed Curve

The learner will be able to approximate the area of simple closed curves (Develop).

Area of a Triangle: Coordinate Points

The learner will be able to calculate the area of a triangle when given the coordinate points of the vertices (Develop).

Perimeter/Area: Applying Formulas

The learner will be able to apply formulas to solve for the perimeter and area of rectangles, triangles, parallelograms, and trapezoids (Develop).

Problem Solving: Perimeter/Circumference

The learner will be able to use calculators to find solutions to problems involving perimeter or circumference (Develop).

Formula: Surface Area/Volume

The learner will be able to apply formulas for the surface area and volume of basic three dimensional figures (Develop).

Volume: Solid/Formula/Calculator

The learner will be able to determine the volume of simple geometric solids using calculators and formulas (Develop).

Volume: Solid/Problem Solving

The learner will be able to use calculators and formulas to obtain solutions to problems involving volume (Develop).

Problem Solving: Changes

The learner will be able to obtain solutions to problems involving changes in length, width, or height (Develop).

Number Theory

The Number Theory Unit focuses on manipulating number forms and classifications.  Students make connections between number forms and their real-world applications. 

History: Other Cultures

The learner will be able to identify and discuss the geometry used in various cultures.

Number Forms: Representing/Principles

The learner will be able to demonstrate an understanding of a given numerical or geometric principle by providing specific examples.

Proportion: Fraction/Decimal

The learner will be able to apply proportions in solving scale-model problems with fractions and decimals.

Radicals and Roots

The learner will be able to identify equivalent roots and radicals of given situations and estimate a square root using knowledge of perfect squares.

Roots/Radicals: Properties/Comprehend

The learner will be able to comprehend the properties of roots.

Numeration

The Numeration Unit focuses on exploring ordinality, identifying and extending number patterns, comparing numbers, and demonstrating number relationships. 

Sequence: Extend

The learner will be able to continue sequences using arithmetic and geometric patterns (Develop).

Patterns: Describe/Numerical Situation

The learner will be able to explain patterns that occur in numerical situations (Develop).

Probability/Statistics

The Probability/Statistics Unit focuses on data analysis and probability concepts.  This unit includes collecting, analyzing, and making sense of real-world data (including overlapping data, inconclusive data, etc.).

Probability

The learner will be able to identify the probability of a given situation (Develop).

Real Numbers and the Coordinate Plane

The Real Numbers and the Coordinate Plane Unit includes graphing equations, and making connections between algebraic concepts and their geometric correspondences.

Coordinate Geometry: Polygon Properties

The learner will be able to apply concepts of coordinate geometry to determine congruence, similarity, and regularity of polygons.

Coordinate Geometry: Mapping

The learner will be able to apply coordinate geometry in explaining characteristics of a mapping of the vertices of a two-dimensional figure or a three-dimensional solid.

Coordinate Plane: Plot/Distance

The learner will be able to plot and determine the distance between two points on the Cartesian coordinate plane.

Coordinate Plane: Graph/Line/Calculator

The learner will be able to graph lines with and without the aid of a graphing calculator (Develop).

Coordinate Geometry: Circumference

The learner will be able to determine the circumference of a circle when presented with the coordinates of the endpoints of the diameter or the radius (Develop).

Coordinate Geometry: Transformation

The learner will be able to determine the coordinates of transformation when the coordinates of the endpoints of a line segment are known (Develop).

Coordinate Plane: Midpoints

The learner will be able to find the midpoint of a line segment determined by pairs of coordinates (Develop).

Slope: Parallel/Perpendicular

The learner will be able to apply slope to determine parallel and perpendicular lines (Develop).

Trigonometry

The Trigonometry Unit includes studying triangles, trigonometric ratios, and triangle measurements, applying triangle properties, and solving right triangle problems.

Trig. Ratios: Determine/Calculator

The learner will be able to find trigonometric ratios using a calculator (Introduce.

Trig. Ratios: Solve/Missing Parts

The learner will be able to apply trigonometric ratios to solve for the unknown parts of right triangles (Develop).

Problem Solving: Real World

The learner will be able to use trigonometric functions in real-world problem solving scenarios.

Problem Solving

Problem Solving

The learner will be able to pose problems, apply strategies to solve them, and share the solutions found, using mathematical, technological, and scientific terms.

Problem Solving

The learner will be able to develop an understanding that some ways of illustrating a problem are more helpful than other ways of illustrating a problem.

Problem Solving: Apply/Tools

The learner will be able to apply visual tools to obtain solutions to problems.

Problem Solving: Building Expressions

The learner will be able to obtain problem solutions that are actually algebraic expressions constructed from information in the problem.

Problem Solving: Check Validity

The learner will be able to verify the correctness of results from the context of the problem.

Problem Solving: Create/Rules

The learner will be able to create rules that can be applied in uncommon problem-solving scenarios.

Problem Solving: Determine Steps

The learner will be able to analyze a problem to determine the steps necessary to solve it.

Problem Solving: Gather/Open-Ended

The learner will be able to gather necessary information to obtain solutions to open-ended problems.

Problem Solving: Justify Procedure

The learner will be able to justify the approach that was selected to solve a problem.

Problem Solving: Methods/Describe

The learner will be able to describe his/her process for finding the solution of a numerical problem.

Problem Solving: Missing Information

The learner will be able to identify missing information in problem solving scenarios.

Problem Solving: Organized Method

The learner will be able to apply an organized method to obtain solutions to multiple step problems.

Problem Solving: Select

The learner will be able to select suitable representations to facilitate the solving of a problem.

Problem Solving: Similarities

The learner will be able to determine similarities within various problem solving scenarios.

Problem Solving: Symbolic Language

The learner will be able to translate and obtain solutions to real world problems through the application of symbolic language.
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