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Agile Mind Topics Time Allotted Common Core State Standards Topic Description

Online services contain 
comprehensive instruction, 
assessment, testing, and 

professional services

Time allotment 
for this topic
(1 block = 45 

minutes)

Mathematics Standards

Geometric structure  

1: Using inductive 
reasoning and conjectures

8 blocks G-CO.01 (Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based 
on the undefined notions of point, line, distance along a line, and distance around a circular arc.)
G-CO.12 (Make formal geometric constructions with a variety of tools and methods (compass and 
straightedge, string, reflective devices, paper folding, dynamic geometric software, etc.). Copying a 
segment; copying an angle; bisecting a segment; bisecting an angle; constructing perpendicular lines, 
including the perpendicular bisector of a line segment; and constructing a line parallel to a given line 
through a point not on the line.)
G-C.03 (Construct the inscribed and circumscribed circles of a triangle, and prove properties of angles for 
a quadrilateral inscribed in a circle.)

This topic introduces students to inductive reasoning, the process 
of observing and forming conclusions about patterns. Using paper 
folding and inductive reasoning, students observe, discover, and 
analyze properties of angle bisectors and then develop two 
conjectures about them. This topic explores basic geometry terms 
and notations  including point, line, plane, line segment, ray, angle, 
and vertex. Complementary angles and supplementary angles are 
also reviewed.

2: Rigid transformations 6 blocks 8-G.02 (Understand that a two-dimensional figure is congruent to another if the second can be obtained 
from the first by a sequence of rotations, reflections, and translations; given two congruent figures, 
describe a sequence that exhibits the congruence between them.)
G-CO.02 (Represent transformations in the plane using, e.g., transparencies and geometry software; 
describe transformations as functions that take points in the plane as inputs and give other points as 
outputs. Compare transformations that preserve distance and angle to those that do not (e.g., translation 
versus horizontal stretch).)
G-CO.03 (Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and 
reflections that carry it onto itself.)
G-CO.04 (Develop definitions of rotations, reflections, and translations in terms of angles, circles, 
perpendicular lines, parallel lines, and line segments.)
G-CO.05 (Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure 
using, e.g., graph paper, tracing paper, or geometry software. Specify a sequence of transformations that 
will carry a given figure onto another.)
G-CO.06 (Use geometric descriptions of rigid motions to transform figures and to predict the effect of a 
given rigid motion on a given figure; given two figures, use the definition of congruence in terms of rigid 
motions to decide if they are congruent.)

Rigid transformations of a geometric shape do not change length, 
area, or angle measure. This topic explores three basic rigid 
transformations: reflections, translations, and rotations. Students 
use these transformations to discover and prove geometric 
properties and to produce patterns, specifically tessellations.

3: Transformations and 
coordinate geometry

6 blocks G-CO.05
G-GPE.04 (Use coordinates to prove simple geometric theorems algebraically. For example, prove or 
disprove that a figure defined by four given points in the coordinate plane is a rectangle; prove or 
disprove that the point (1, √3) lies on the circle centered at the origin and containing the point (0, 2).)
G-GPE.05 (Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric 
problems (e.g., find the equation of a line parallel or perpendicular to a given line that passes through a 
given point).)

This topic introduces coordinate geometry as a tool for discovering 
and verifying properties of geometric shapes, using ordered-pair 
rules to describe reflections, translations, and rotations of a figure. 
Students explore slope and distance, preservation of 
measurements, and collinearity and betweenness.

4: Deductive reasoning, 
logic, and proof

5 blocks G-CO.09 (Prove theorems about lines and angles. Theorems include: vertical angles are congruent; when a 
transversal crosses parallel lines, alternate interior angles are congruent and corresponding angles are 
congruent; points on a perpendicular bisector of a line segment are exactly those equidistant from the 
segment’s endpoints.)

In this topic, students learn how to combine true statements 
within a mathematical system to deductively prove that some 
other statement is true for that system. As they explore this 
topic, students complete flow-chart and two-column proofs. They 
learn that, once a statement is proven, it can be used to help 
prove additional statements.

Agile Mind CCSS Geometry Scope & Sequence  2011 - 2012



Copyright © 2011 Agile Mind, Inc. and Charles A. Dana Center  6/10/11 Page 2 of 6

Agile Mind Topics Time Allotted Common Core State Standards Topic Description

Online services contain 
comprehensive instruction, 
assessment, testing, and 

professional services

Time allotment 
for this topic
(1 block = 45 

minutes)

Mathematics Standards

Agile Mind CCSS Geometry Scope & Sequence  2011 - 2012

5: Conditional statements 
and converses

5 blocks G-CO.09 This topic introduces the conditional or if-then statement and 
demonstrates how to represent if-then statements using both 
logic notation and Euler diagrams. It allows students to explore the 
application of formal logic rules to the statement of the converse 
of a conditional. It also introduces students to the technique of 
indirect proof, which relies on the consequences of logical 
contradictions.

Lines, angles, and triangles 

6: Lines and transversals 5 blocks 8-G.05 (Use informal arguments to establish facts about the angle sum and exterior angle of triangles, 
about the angles created when parallel lines are cut by a transversal, and the angle-angle criterion for 
similarity of triangles. For example, arrange three copies of the same triangle so that the sum of the three 
angles appears to form a line, and give an argument in terms of transversals why this is so.)
G-CO.09; G-GPE.05

This topic explores lines, transversals, and special angles 
associated with them. Students learn about properties of 
corresponding angles, alternate interior angles, and consecutive 
interior angles formed when parallel lines are cut by a transversal. 
Students also learn how to use angle congruence to establish that 
two lines are parallel.

7: Properties of a triangle 6 blocks 7-G.02 (Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given 
conditions. Focus on constructing triangles from three measures of angles or sides, noticing when the 
conditions determine a unique triangle, more than one triangle, or no triangle.)
G-CO.06;
G-CO.10 (Prove theorems about triangles. Theorems include: measures of interior angles of a triangle sum 
to 180°; base angles of isosceles triangles are congruent; the segment joining midpoints of two sides of a 
triangle is parallel to the third side and half the length; the medians of a triangle meet at a point.)

This topic explores basic theorems and conjectures about 
triangles, including the triangle inequality conjecture and the 
Triangle Sum Theorem. Students also investigate the Exterior 
Angle Theorem and make conjectures about isosceles triangles.

8: Special lines and points 
in triangles

4 blocks G-CO.10
G-CO.13 (Construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle.)
G-C.03

Some of the greatest discoveries in mathematics were made 
because someone took a simple idea, pattern, or concept and 
studied it deeply. This topic invites students to experience this joy 
of exploration by facilitating a deep study of medians and altitudes 
leading to some special points on a triangle—the incenter, the 
circumcenter, the centroid, and the orthocenter—and how they 
are related to one another.

9: Congruent triangle 
postulates

6-9 blocks G-CO.07 (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.)
G-CO.08 (Explain how the criteria for triangle congruence (ASA, SAS, and SSS) follow from the definition 
of congruence in terms of rigid motions.)
G-SRT.05 (Use congruence and similarity criteria for triangles to solve problems and to prove relationships 
in geometric figures.)

This topic focuses on shortcuts to prove two triangles congruent. 
Students also learn how to use notation to correctly communicate 
correspondence between sides and angles of congruent triangles.

10: Using congruent 
triangles

6 blocks G-CO.07; G-CO.10; G-SRT.05 In this topic, students learn to apply the fact that corresponding 
parts of congruent triangles are congruent. Students use 
congruent triangles to prove the isosceles triangle conjectures 
made earlier, and they learn to pull apart complex diagrams to find 
congruent triangles.



Copyright © 2011 Agile Mind, Inc. and Charles A. Dana Center  6/10/11 Page 3 of 6

Agile Mind Topics Time Allotted Common Core State Standards Topic Description

Online services contain 
comprehensive instruction, 
assessment, testing, and 

professional services

Time allotment 
for this topic
(1 block = 45 

minutes)

Mathematics Standards

Agile Mind CCSS Geometry Scope & Sequence  2011 - 2012

11: Compass and straight-
edge construction

5 blocks G-CO.09; G-CO.12 This topic introduces the principles important in creating and 
analyzing formal geometric constructions using a compass and a 
straightedge. Because the steps for making a construction, along 
with their justifications, function like the statements and reasons 
in a proof, the result of the construction is true in the same way 
that the conclusion of a deductive proof must be true.

12: Pythagorean Theorem 
and the distance formula

5-6 blocks 8-G.08 (Apply the Pythagorean Theorem to find the distance between two points in a coordinate 
system.)
G-SRT.04 (Prove theorems about triangles. Theorems include: a line parallel to one side of a triangle 
divides the other two proportionally, and conversely; the Pythagorean Theorem proved using triangle 
similarity.)
G-SRT.08 (Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied 
problems.*)

This topic explores proofs of the Pythagorean Theorem, using 
concrete models and algebraic representations. In proving the 
converse of the Pythagorean Theorem, students are guided to 
develop related conjectures about acute triangles and obtuse 
triangles.

Similarity
13: Dilations and similarity 8-9 blocks G-CO.02 

G-SRT.01.a (A dilation takes a line not passing through the center of the dilation to a parallel line, and 
leaves a line passing through the center unchanged.)
G-SRT.01.b (The dilation of a line segment is longer or shorter in the ratio given by the scale factor.)
G-SRT.02 (Given two figures, use the definition of similarity in terms of similarity transformations to 
decide if they are similar; explain using similarity transformations the meaning of similarity for triangles as 
the equality of all corresponding pairs of angles and the proportionality of all corresponding pairs of 
sides.)
G-SRT.05
G-C.01 (Prove that all circles are similar.)
G-GPE.06 (Find the point on a directed line segment between two given points that partitions the 
segment in a given ratio.)

Focusing on dilations and similarity, the topic begins by defining 
these terms mathematically, including the concepts of center point 
and scale factor. Students learn to produce an accurate dilation of 
a geometric shape by a specific scale factor. Dilations on 
coordinate graphs are also explored, and students learn how to use 
AA and other postulates and theorems to prove triangles similar.

14: Applications of 
similarity

3 blocks G-CO.10; G-SRT.04; G-SRT.05 In this topic, students apply their knowledge of similarity to 
explore proportions in parallel lines and geometric mean. 
Midsegments are approached as a special case of the proportions 
involving parallel lines. Students apply these relationships in real 
world problem situations.

15: Right triangle and trig 
relationships

5-6 blocks G-SRT.06 (Understand that by similarity, side ratios in right triangles are properties of the angles in the 
triangle, leading to definitions of trigonometric ratios for acute angles.)
G-SRT.07 (Explain and use the relationship between the sine and cosine of complementary angles.)
G-SRT.08

This topic extends the idea of triangle similarity to indirect 
measurements. Students develop properties of special right 
triangles, and use properties of similar triangles to develop their 
understanding of trigonometric ratios. These ideas are then applied 
to find unknown lengths and angle measurements.

16: Trigonometry in 
general traingles

6 blocks G-SRT.09 ((+) Derive the formula A = 1/2 ab sin(C) for the area of a triangle by drawing an auxiliary line 
from a vertex perpendicular to the opposite side.)
G-SRT.10 ((+) Prove the Laws of Sines and Cosines and use them to solve problems.)
G-SRT.11 ((+) Understand and apply the Law of Sines and the Law of Cosines to find unknown 
measurements in right and non-right triangles (e.g., surveying problems, resultant forces).)

In this topic, students learn to extend trigonometric ratios in non-
right triangles. Students derive and apply the Laws of Sines and 
Cosines. They also derive area formulas for triangles using 
trigonometric ratios. 
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Polygons 
17: Polygons and special 
quadrilaterals

7 blocks G-CO.04.0; G-CO.05.0
G-CO.11.0 (Prove theorems about parallelograms. Theorems include: opposite sides are congruent, 
opposite angles are congruent, the diagonals of a parallelogram bisect each other, and conversely, 
rectangles are parallelograms with congruent diagonals.)
G-CO.13.0

In this topic, students learn about the parts and characteristics of 
polygons, including quadrilaterals. They classify polygons according 
to the number of sides and whether they are convex or concave, 
and they apply what they know about triangles to investigate 
measures of interior and exterior angles of polygons. Students 
learn to classify quadrilaterals by exploring their properties. They 
apply the properties of different quadrilaterals to construct 
coordinate proofs. 

Circles 
18: Algebraic 
representations of circles 
and parabolas

5-7 blocks G-GPE.01
G-GPE.02 (Derive the equation of a parabola given a focus and directrix.)
G-MG.01 (Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling 
a tree trunk or a human torso as a cylinder).*)

Students review the basic characteristics of a circle as they derive 
and apply equations of circles. An extension is included in this 
topic dealing with curves of constant width, explored through 
circles and Reuleaux triangles. Students also derive the equation of 
a parabola.

19: Chords, arcs, and 
inscribed angles

7 blocks G-C.02 (Identify and describe relationships among inscribed angles, radii, and chords. Include the 
relationship between central, inscribed, and circumscribed angles; inscribed angles on a diameter are right 
angles; the radius of a circle is perpendicular to the tangent where the radius intersects the circle.)

This topic examines special relationships among chords, arcs, and 
angles in a circle. Relationships between chords and radii and 
between chords and their intercepted arcs are explored. The 
relationship between the measures of inscribed angles and their 
intercepted arcs is also discussed, as are the various relationships 
among the measures of angles and arcs formed when two lines 
intersect a circle in various ways.

20: Lines and segments on 
circles 

5 blocks G-C.02
G-C.04 ((+) Construct a tangent line from a point outside a given circle to the circle.)

This topic focuses on properties of chords, tangents, and secants 
on circles. Among the tangent line properties discussed is the 
relationship between a tangent and a radius. Connections are also 
made between tangents, secants, and the lengths of related 
segments that they form with regard to a circle.
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Area and perimeter 
21: Modeling with 
geometry

7 blocks 6.G.01 (Find the area of right triangles, other triangles, special quadrilaterals, and polygons by composing 
into rectangles or decomposing into triangles and other shapes; apply these techniques in the context of 
solving real-world and mathematical problems.)
G-GPE.07 (Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., 
using the distance formula.*)
G-MG.01
G-MG.02 (Apply concepts of density based on area and volume in modeling situations (e.g., persons per 
square mile, BTUs per cubic foot).*)
G-MG.03 (Apply geometric methods to solve design problems (e.g., designing an object or structure to 
satisfy physical constraints or minimize cost; working with typographic grid systems based on ratios).*)

This topic discusses the basic concept of area. It investigates 
familiar mathematical formulas through shearing figures between 
two parallel lines, and slicing figures and rearranging the pieces. 
The idea of using known areas of familiar shapes to estimate areas 
of unfamiliar or irregular regions is also explored.

22: Arc length and sectors 
of circles

6 blocks G-GMD.01 (Give an informal argument for the formulas for the circumference of a circle, area of a circle, 
volume of a cylinder, pyramid, and cone. Use dissection arguments, Cavalieri’s principle, and informal limit 
arguments.)
G-C.05 (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; derive the 
formula for the area of a sector.)

This topic presents the familiar formulas for circumference and arc 
length of a circle by connecting it to the ideas of similarity and 
proportionality. Some interesting properties of circumference are 
investigated, and the idea of circumference as a limit of perimeters 
of polygons is explored. The topic also develops the formula fro 
the area of a circle by relating the circle to approximating 
parallelograms. Related formulas for areas of sectors and segments 
of circles are presented. 

Shapes in space
23: Relating 2-D and 3-D 
objects

6 blocks 6-G.04 (Represent three-dimensional figures using nets made up of rectangles and triangles, and use the 
nets to find the surface area of these figures. Apply these techniques in the context of solving real-world 
and mathematical problems.)
G-GMD.04 (Identify the shapes of two-dimensional cross-sections of three-dimensional objects, and 
identify three-dimensional objects generated by rotations of two-dimensional objects.)
G-MG.01

Making two-dimensional representations of the three-dimensional 
world requires some skill. In this topic, students learn to represent 
three-dimensional objects using different two-dimensional 
techniques, including nets, plane and cross sections, and 
orthogonal and isometric drawings, and solids of revolution. As 
they explore these different representations, students deepen 
their understanding of the three-dimensional objects they 
represent.

24: Prisms and cylinders 5 blocks 7-G.06 (Solve real-world and mathematical problems involving area, volume and surface area of two- and 
three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms.)
G-GMD.01 
G-GMD.03 (Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems.*)
G-MG.01

This topic explores prisms and cylinders. Students learn basic 
terminology and develop basic formulas for volume and surface 
area and see how these formulas generalize across different kinds 
of prisms.

25: Pyramids and cones 5 blocks 7-G.06; G-GMD.01; G-GMD.03; G-MG.01 In this topic, students investigate pyramids and cones. They 
develop strategies and formulas for computing volume and surface 
area, and see how these are connected not only to each other but 
also to the work students have already done with cylinders and 
prisms.
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26: Spheres 5 blocks G-GMD.03; G-MG.01 This topic presents the basic characteristics and terminology 
associated with spheres. Students investigate strategies and 
formulas to compute volumes and surface areas and make 
connections among the formulas for cylinders, cones, and spheres. 
Students also learn about the surface area/volume "efficiency" of 
the sphere when compared to other three-dimensional shapes.

27: Analyzing dimensional 
changes

5 blocks G-CO.2 In this topic, students explore the effect of altering dimensions on 
the surface area and volume of a three-dimensional figure. This 
exploration includes both similar figures and non-similar solids. 
Students also see how comparing certain surface areas to volumes 
leads to a new kind of function—a rational function.

Probability
28: Revisiting probability 7 blocks S-CP.01 (Describe events as subsets of a sample space (the set of outcomes) using characteristics (or 

categories) of the outcomes, or as unions, intersections, or complements of other events (“or,” “and,” 
“not”).★)
S-CP.07 (Apply the Addition Rule, P(A or B) = P(A) + P(B) – P(A and B), and interpret the answer in terms 
of the model.★)
S-CP.09 ((+) Use permutations and combinations to compute probabilities of compound events and solve 
problems.★)
S-MD.06 ((+) Use probabilities to make fair decisions (e.g., drawing by lots, using a random number 
generator).)
S-MD.07 ((+) Analyze decisions and strategies using probability concepts (e.g., product testing, medical 
testing, pulling a hockey goalie at the end of a game).★)

This topic reviews basic probability concepts and explores  the 
rules of probability to compute probabilities of compound events in 
a uniform probability model.

29: Conditional probability 
and independence

10 blocks S-CP.02 (Understand that two events A and B are independent if the probability of A and B occurring 
together is the product of their probabilities, and use this characterization to determine if they are 
independent.★)
S-CP.03 (Understand the conditional probability of A given B as P(A and B)/P(B), and interpret 
independence of A and B as saying that the conditional probability of A given B is the same as the 
probability of A, and the conditional probability of B given A is the same as the probability of B.)
S-CP.04 (Construct and interpret two-way frequency tables of data when two categories are associated 
with each object being classified. Use the two-way table as a sample space to decide if events are 
independent and to approximate conditional probabilities. For example, collect data from a random sample 
of students in your school on their favorite subject among math, science, and English. Estimate the 
probability that a randomly selected student from your school will favor science given that the student is 
in tenth grade. Do the same for other subjects and compare the results.★)
S-CP.05 (Recognize and explain the concepts of conditional probability and independence in everyday 
language and everyday situations. For example, compare the chance of having lung cancer if you are a 
smoker with the chance of being a smoker if you have lung cancer.★)
S-CP.06 (Find the conditional probability of A given B as the fraction of B’s outcomes that also belong to 
A, and interpret the answer in terms of the model.★)
S-CP.08 ((+) Apply the general Multiplication Rule in a uniform probability model, P(A and B) = P(A)P(B|A) 
= P(B)P(A|B), and interpret the answer in terms of the model.★)
S-MD.06; S-MD.07

This topic deals with independence and conditional probability. 
Students use counting methods, including permutations and 
combinations and use probability to evaluate the outcome of 
decisions. 


