Geometry Learning Outcomes
Congruence
· Students will know precise definitions of angle, circle, perpendicular line, parallel line, and line segment. (knowledge)
· Students will represent transformations in the plane, describe transformations as functions, and compare transformations that preserve distance and angle to those that do not. (comprehension analysis)
· Students will describe rectangles, parallelograms, trapezoids, or regular polygons. (comprehension, analysis)
· Students will develop definitions of rotations, reflections, and translations in terms of angles, circles, perpendicular lines, parallel lines, and line segments. (analysis, synthesis)
· Students will draw a geometric figure after a rotation, reflection, or translation. (application)
· Students will use geometric descriptions of rigid motions to transform figures and to predict the effect of a given rigid motion on a given figure. (synthesis, evaluation)
· Students will use the definition of congruence in terms of rigid motions to show that two triangles are congruent if and only if corresponding pairs of sides and corresponding pairs of angles are congruent. (analysis, synthesis)
· Students will explain how the criteria for triangle congruence follow from the definition. (comprehension, analysis)
· Students will prove theorems about lines and angles, triangles, and parallelograms. (synthesis, evaluation)
· Students will make geometric constructions with a variety of tools and methods. (application)
· Students will construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle. (application)
Similarity

· Students will verify experimentally the properties of dilations given by a center and a scale factor. (application)
· Students will use the definition of similarity in terms of similarity transformations to decide if two figures are similar. (analysis, synthesis)
· Students will use the properties of similarity transformations to establish the AA criterion for two triangles to be similar. (comprehension, application)
· Students will prove theorems about triangles. (synthesis, evaluation)
· Students will use congruence and similarity criteria for triangles to solve problems and to prove relationships in geometric figures. (application)
· Students will discover the definitions of trigonometric ratios. (comprehension)
· Students will explain and use the relationship between the sine and cosine of complementary angles. (analysis)
· Students will use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems. (application)
Circles
· Students will prove that all circles are similar. (synthesis, evaluation)
· Students will identify and describe relationships among inscribed angles, radii, and chords. (comprehension)
· Students will construct the inscribed and circumscribed circles of a triangle, and a tangent line from a point outside a given circle to the circle. (application)
· Students will derive using similarity the fact that the length of the arc intercepted by an angle is proportional to the radius, and define the radian measure of the angle as the constant of proportionality. (analysis, synthesis)
· Students will translate between the geometric description and the equation for a conic section. (application)
Equations
· Students will derive the equation of a circle of given center and radius using the Pythagorean Theorem. (analysis, synthesis)
· Students will derive the equation of a parabola given a focus and directrix. (analysis, synthesis)
· Students will derive the equations of ellipses and hyperbolas given the foci. (analysis, synthesis)
· Students will use coordinates to prove simple geometric theorems algebraically. (synthesis)
· Students will prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems. (comprehension, application)
· Students will find the point on a directed line segment between two given points that partitions the segment in a given ratio. (application)
· Students will use coordinates to compute perimeters of polygons and areas of triangles and rectangles. (application)
Measurement and Dimensions
· Students will informally prove the formulas for the circumference of a circle, area of a circle, volume of a cylinder, pyramid, and cone. (analysis, synthesis)
· Students will informally prove, using Cavalieri’s principle, the formulas for the volume of a sphere and other solid figures. (analysis)
· Students will use volume formulas for cylinders, pyramids, cones, and spheres to solve problems. (application)
· Students will identify the shapes of two-dimensional cross-sections of three-dimensional objects, and identify three-dimensional objects generated by rotations of two-dimensional objects. (comprehension, application)
Modeling
· Students will use geometric shapes, their measures, and their properties to describe objects. (synthesis)
· Students will apply concepts of density based on area and volume in modeling situations. (evaluation)
· Students will apply geometric methods to solve design problems. (application, analysis, synthesis)
Note: These outcomes are categorized according to Bloom’s Taxonomy

Note: These outcomes are designed to align with the Common Core Standards for Mathematics.
