Geometry Foundations
Version 3.0

Course Prospectus

PROSPECTUS
Geometry Foundations (GF) works in conjunction with Geometry and combines Talent
Development’s beneficial “double-dose” instruction with proven teaching strategies.
Geometry Foundations is a daily 80– to 90–minute, first-semester course that supports
students in the rigorous sequence of standards-based high school mathematics. Geometry
Foundations constructs key ideas in geometry and reviews basic algebraic skills.
Geometry Foundations helps students:
•
•
•
•

Learn missing mathematical components they lack.
Develop new concepts.
Broaden depth of understanding.
Strengthen skills and mathematical reasoning.

Geometry Foundations integrates Talent Development Mathematics Initiative’s strategies.
• Working in partnerships
• Challenging students to think through and make sense of what they are doing
• Learning from one another, sharing and respecting ideas
• Making connections between geometry and the world
Geometry Foundations’ research-based curricula blends traditional and innovative teaching
strategies. GF is a unique course that helps pique students' interest in mathematics without
overwhelming them, helps them connect with mathematics and build the "habits of mind"
needed for further success in advanced mathematics.
Geometry Foundations’ five units, as well as the instructional strategies embedded in the
curriculum and professional development, meet and support the NCTM Principles and
Standards for School Mathematics, Common Core Standards for Mathematics, and College
and Career Readiness Standards for Mathematics.
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The Research
Learning mathematics is the product of at least three factors.

Knowledge and Experience
Over 30 years of cognitive research has reaffirmed what should be, but is often not obvious:
effective strategies are based on a solid foundation of knowledge. Expert knowledge, in
turn, comes from experience, structured learning opportunities, and reflective thought. The same
research has also shown that people do not simply learn what they are told. Every new piece of
information is interpreted through the lens of our prior knowledge both correct and incorrect.

Strategic and Active Thought
Real and lasting learning is the product of active and purposeful thought. New information needs to
be integrated and connected to our existing knowledge. Students that actively engage in constructing
knowledge while thinking about what they are learning have a better foundation to build upon.

Desire and Belief
If we believe something is unimportant, we will not learn it. We may attend to it for a short duration
if we are made to, but we will not learn it. In general, the usefulness and power of mathematics is
not made apparent to students. Also, if we do not believe we have a chance for success, we are
unlikely to put forth our best effort for risk of public failure. Students, like most people, are often
taught to believe that a talent for mathematics is a gift, which you either have or do not have. They
also believe, like most people, that mathematics is a sequential subject. In school this usually boils
down to the belief that you must master advanced arithmetic before you can learn other
mathematical topics. Neither of these commonly held beliefs is true, yet they often prevent students
from risking effort and becoming engaged with mathematics.

Transition Courses Tend to be Successful When They…
Create an Environment that Encourages and Supports a Variety of Learning/Thinking Styles.
Most mathematical problems and procedures can be solved and employed visually, verbally, and symbolically with concrete
models. Students who struggle with symbolic approaches are very often effective visual, concrete, or verbal problem solvers.
Traditionally, however, school mathematics has been designed to only recognize and promote strategies based on symbolic
manipulation.

Create an Environment that Makes Effective Use of Peer Assisted Learning
Research shows that there are effective and ineffective forms of cooperative learning. Unstructured group work often brings
few benefits. Compelling evidence exists that peer-assisted learning leads to higher classroom achievement when students
work together on a structured task, that provokes thought, requires everyone to participate, and provides multiple opportunities
for students to share their thinking process.

Create an Environment that Builds on the Mathematical Knowledge and Insights Students Have
Acquired In and Out of School and Demonstrates the Relevance of Mathematics to Their Current and
Future Lives.
Students who have weak formal arithmetic skills can possess strong mathematical insights. Students lacking automatic recall
with formal arithmetic skills can still provide the necessary prior knowledge and insights which will enable the class to explore
interesting and challenging mathematical topics. These topics should be chosen to demonstrate and highlight the power and
significance of mathematics to students' current and future lives.
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Class Components
Geometry Foundations contains many components to keep students actively engaged with a
variety of tasks in various modes. While the components are exciting for students and keep
them focused on shorter activities, they are also ideal for block-scheduled classes. Many of
these components can be used and transferred to the second semester when students are
engaged in the geometry or integrated math texts. It is essential that students be engaged
from bell to bell.

PROSPECTUS
Problem
of the
Day

Every class period typically begins with a "Problem of the Day." These activities are designed
to spark students' problem solving abilities, develop their number sense, and increase their
mathematical communication skills. The problems are designed to demonstrate that students
possess a greater range of mathematical knowledge and insight than they might suspect.
Many teachers allow students to pick up the POD Student Journal as they enter class so they
can begin working on them immediately. The average amount of time given to the POD is 10
to 15 minutes. Teachers often find that certain days lend themselves to shorter or longer
amounts of time. It is best to have students work in pairs. After the pairs have had the
appropriate time to work, select partnerships to share their thoughts and solutions. Ideas for
sharing can be found in the "Instructional Strategies" section. Make sure that in any given
week, a majority of the students have the opportunity to explain or justify their responses.
These activities are not where students master a skill, rather an opportunity to communicate
and review various topics, common mistakes, standardized test questions, etc.
Each lesson begins with a "Setting the Stage" activity. The activity is generally projected for
students to visualize the activity. “Setting the Stage” master copies are included with each
lesson in the Teacher Manual. The JHU Facilitator can supply electronic copies for projection
devices.
It is recommended that teachers review the directions and complete each “Setting the Stage”
before implementing the activity. Teachers may need to supply students with manipulatives
and/or implement specific cooperative learning instructional strategies. The goal is to engage
students in a short review or introduce new topics to help them transition into the lesson.
“Setting the Stage” is, generally, a whole-class activity. There is one activity for each lesson.
When a lesson spans more than one day, teachers often prepare a smaller “Setting the
Stage” to review the previous day's material or to introduce the next part of the lesson.

“Discovery Activities” are generally the longest part of a lesson ranging from 30 to 60 minutes.
Often, the activities use manipulatives to engage students in an activity that ties a mathematical
concept to a skill. There are a variety of instructional strategies and cooperative learning
techniques implemented in these activities. Teachers plan each Discovery Activity before the
students enter the classroom.
•
•
•
•
•

Read the activity
Prepare the materials (if applicable)
Organizing the classroom (if necessary)
Plan the transitions
Review the instructional strategies.

Teachers often have students include some of their “Discovery Activities” in their portfolios.
Exercises are excellent extension activities to GF’s “Discovery Activity(ies).” Often crafted to
provide support for more challenging mathematical concepts, teachers have the option of
assigning “Exercises” as homework or classwork.
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“Algebra Connections” are designed to keep the students familiar with their algebraic
concepts and understanding. As students spend a semester or two focused on geometry, it is
important for students to maintain their algebraic skills. GF provides multiple opportunities
for students to engage with algebraic concepts while exploring geometric concepts. Teachers
can expand on “Algebra Connections” with guided discussions to maintain student
understanding and skills needed for their upcoming math courses.

Outcome
Sentences

Differentiated Individual &
Small Group Instruction and
Activities

At the end of a lesson, students can complete “Outcome Sentences”. Outcome sentences
provide a useful snapshot assessment of student understanding. Teachers can have students
complete one to three of the sentences in response to a lesson's concept, activity, or skill.
Teachers are encouraged to engage in short discussions of the students' sentences. Teachers
may compose their own sentences or create other methods to conclude a lesson.

Students often enter Geometry Foundations with varying levels of prior knowledge. Different
students also learn in different ways; therefore, it is necessary to build in time to provide
individual and small-group instruction. This can only be successful, however, if the remainder
of the class is actively engaged in productive learning activities. Typically, these sessions
occur two to three times weekly and run for 20 to 30 minutes.
These activities often include:
Thinking Worksheets: A traditional approach is to have students work
individually on worksheets or problem sets. A problem with this approach is
that most worksheets have students practice a single, narrow skill in a
repetitive manner. Practice is essential, but in reality this approach neither
engages students nor develops the mathematical approaches they need to
succeed in advanced high school mathematics. Included in the Teacher's
Resource Kit is a resource that provides a rich stock of worksheets which
enable students to practice essential skills in an active, thoughtful manner.
Learning Stations: Learning Stations are a valuable component to the GF
classroom. The JHU Facilitator and site-based coaches are available to
support teachers who wish to develop learning stations.
Learning stations offer differentiated instruction and lesson extensions. They
are to be used by students who have completed the day’s lesson and have
extra time at the end of the period. At the stations, students will be able to
self select activities that apply mathematics in a variety of different manners.
For example, one station could contain mathematical games and puzzles;
another station could use students data skills to gain a deeper understanding
of current events; a third station could enable students to explore how
mathematics is used in a variety of careers; and a fourth station could
demonstrate the connection between mathematics and the humanities.

4
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Differentiated Individual & Small Group Instruction and Activities (Cont.)

PROSPECTUS

Study Groups: Teachers face a continuing challenge of offering students, with poor prior
knowledge and low motivation, productive homework routines. Often, students fail to
complete homework on a regular basis. They either do not understand the homework or
are not motivated to complete it. This too often leads to a situation where teachers feel it
is futile to assign homework. Effective practice, review, and elaboration that homework
provides is essential to student learning. Organized study groups of two to four students
are one way to combat this dilemma. Student study groups work as teams to encourage
and enable the regular completion of homework.
A critical component to a successful study group is creating a format that rewards group
efforts while still holding each individual accountable. This can be accomplished in a
number of ways.
•

On the day homework assignments are due, they can be routinely, but randomly,
given as a pop quiz with scores given to both each individual student and the
group.

•

Reward the group for days when every group member turns in a successfully
completed assignment and when one random member is able to explain how a
given problem is solved.

Another component to a successful study group is to occasionally provide time at the end
of class for groups to begin working together on homework. This gives the group some
face-to-face time which may be difficult to arrange after school.
Peer Tutoring and Computer Assisted Instruction: These two options may not be
available in all schools:
•

Organized peer tutoring where upper-grade students regularly tutor small groups.

•

Computer-assisted instruction where students work alone, or with a partner, to
build stronger skills and understanding.

Additional Components
Quiet Signal
Teachers use an established "quiet signal" to get students’ eyes and ears focused on them for transitions and class discussions.
Two effective methods can be:
1. Turn the lights off/on to gain students attention.
2. Hold up a hand until all students are quiet and holding up one of their hands.
Calculators
It is recommended that students have access to graphing calculators throughout each lesson. The calculator is a valuable tool when
used appropriately. Graphing calculators allow students to explore many examples of a situation. They also help students determine
their own hypothesis to share and/or test. There are specific components in many Geometry Foundation lessons based on calculator
use. A Talent Development math coach can help teachers organize the calculators so they can be distributed and collected with little
damage or loss.
Projection Devices
TD Mathematics Initiative curricula and instructional strategies use visual aides on projection devices or on overhead transparencies.
Teacher Manuals contain lesson transparency masters that teachers photocopy onto blank transparencies. The Materials Kit includes
a box of blank transparencies and overhead markers. In many lessons, teachers distribute blank transparencies and overhead
markers to student groups to prepare small presentations of their tasks or solutions. An overhead projector (or other projection
device) allows students to share their ideas and discoveries with the entire class. These presentations help reinforce students’
communication skills and solidify knowledge.
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Additional Components (Cont.)
Display Student Work
Many GF activities generate valuable tables, graphs, or posters that can be displayed in the classroom for review. The typical Talent
Development class typically has various student created displays on the walls, cabinets, and countertops.

Assessments
A meaningful mathematics assessment should always encompass a variety of
concepts, tasks, and contexts. Geometry Foundations includes examples of
practical classroom assessments designed to successfully integrate instruction
and assessment.
Lesson Assessments
Each lesson contains two short “quiz–like” assessments. Each unique
assessment relates to a skill or topic covered in the lesson. These assessments
can be used with other informal assessments to provide a useful snapshot of
students skills and understanding.
Component Assessments
GF also contains many component assessment opportunities: “Problems of the
Day,” “Setting the Stage,” “Exercises,” and “Algebra Connections.” Teachers can
use these pre-existing assessments or create forms and rubrics to assess the
Geometry Foundation’s various components.
Unit Assessments
Each unit contains individual and group assessment opportunities. Individual assessments demonstrate students’ mastery of skills
or concepts. Group assessments demonstrates growth in students’ communication skills and cooperative learning.

6
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Instructional Strategies
Geometry Foundations’ instructional strategies engage students in understanding
mathematical concepts, making connections to real-world applications, and help
develop positive communication skills. Teachers are encouraged to use the
strategies below as well as strategies suggested in the Teacher Manuals to
successfully implement best practices to engage students.

PROSPECTUS
Discussions
Teachers are encouraged to conduct class discussions many times throughout a lesson. Discussions are useful to
address specifically the introduction of new material or review what students have just learned. Teachers can use
various cooperative learning strategies to implement discussions.

Lectures
Keep lectures short so that students remain attentive. End lectures before the students' attention begins to drift. Use
different modes (e.g., transparencies and questions) to present your lecture. Teachers often point out important topics
in their lecture that students should remember or note.

Positive/Negative Attributes
List the positive and negative attributes of a math concept.
Students then use inductive reasoning to determine the
concept or definition. For example, write five equations on
the board or overhead that include, either numbers and/or
letters and list these as positive attributes of equations.
Then, write five expressions that are not equations and list
these as negative attributes of equations. Have the students
determine what characteristics make an equation.

Counting Off
First, choose the number of people you want in a group.
Second, divide that number into the total number of students
in class; the result will be the maximum number of students to count to before the cycle begins over again.

Four Corners
A strategy that places students in four large groups to work cooperatively in each corner of the classroom. For
example, at each corner place a problem to solve on a piece of poster paper. Each group solves their problem and
presents their solution, or the groups could rotate and visit each problem.

Investigation
A general classroom organization plan where students work in small groups utilizing cooperative inquiry, group
discussion, and cooperative planning and projects. Students can form their own two- to six-member groups. Generally,
the teacher assigns a broad topic, which students break down into subtopics based on their backgrounds, interests,
and exchange of ideas. Students search for information from sources inside and outside the classroom. The entire
group then exchanges, discusses, clarifies, and synthesizes individually gathered information to produce the final group
product.

Guided Note Taking
Prepare a handout, leaving portions of it blank, that prompts students to take notes while you lecture. Handouts are
used to summarize the major points of a lecture-based lesson.

Guided Practice
The teacher facilitates and guides students through example problems by first modeling. The teacher then completes
another example problem as students give input. Finally, the students practice one or two problems as the teacher
walks around the classroom helping students as needed.
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Predict
The teacher poses a problem or concept and solicits predictions from the students before they engage in solving the
problem or concept.

Motivating Question
A question that generates students' interest in a lesson and promotes thinking.

Practicing the Scientific Method
Students first encounter a problem using the methods of science. They hypothesize answers to the problem. As the
process unfolds, they see hypotheses are accepted or rejected based on data not on the basis of authority. They learn to
make conclusions and decisions based on evidence.

Project
A multi-step assignment that students complete over time, both inside and outside of class. A project allows students to
investigate mathematical ideas in a new context. It often involves a series of related investigations, problem solving,
library/internet research, demonstrations, and presentations.

Question, Write, Respond
Students write an answer to a posed question before the teacher picks selected students to respond.

Student Groupwork
When studying a concept, students work in pairs or small groups. Allowing students to work together increases student
involvement, which can have a most positive impact on motivation.

Thinking Aloud
The teacher shares his/her thoughts aloud while completing a problem.

Three in a Row
Students are offered a choice of activities, independent work activities or enrichment activities. To create a three-in-arow menu, follow the four steps below.
1. Create a menu of possible activities in a 3x3 array.
2. Leave some blank spaces for students to insert their own ideas.
3. Approve and record alternative activities when appropriate.
4. Students choose any three-in-a-row activities.

“HOT” Questions
Asking “HOT” (Higher Order Thinking) questions can benefit students by both activating prior knowledge and helping
them think about their own thinking and understanding. Deeper learning can occur when students reflect on questions at
the analysis, synthesis, and evaluation level. While there are unlimited ways of asking higher level questions, teachers
often get best results when they begin questions with “what might be an argument. . .”, “how might you. . .”, “why might
someone consider. . .” for example.

Pass it Along
Give a student a turn to respond to a question, or if a student
prefers not to respond he/she can say, "I pass". The teacher can
clarify the number of times that a student can pass. For example,
students may pass no more than three times leaving the fourth
student to respond. Teachers can have the “pass” follow the
pattern of seating arrangements or the student may determine
whom he/she passes to.

Guided Parallel Practice
Teachers guide students through an example while students
practice completing a similar example. For instance, while the
teacher is modeling how to determine the radius of a circle with
an area of 100 square miles, the students are determining the
radius of a circle with an area of 50 square meters.

8
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Classroom Standards
A TD Mathematics Initiaive classroom is designed based upon the recommended
principles and standards of The National Council of Teachers of Mathematics. At the
highest level of implementation, a class successfully integrates all the following
components.

PROSPECTUS
EQUITY
High expectations and strong support for all students.
What does it look like?
•

Teachers communicating high expectations in interactions during classroom instructions.

•

Thoughtful assignment of cooperative learning groups and facilitation of those groups.

•

Feedback on assignments.

•

Provide access to technology which affords all students opportunities to participate in activities with challenging
mathematics.

•

Skillful use of learning stations to support instruction for diverse learners.

CURRICULUM
A coherent curriculum focused on important mathematics.
What does it look like?
•

TD provides strong, focused, coherent curricula during the
first semester focused on relevant and meaningful
mathematics.

•

Lessons include a "bellringer" or "warm up" (TD employs
“Problems of the Day”). We recommend using these
exercises as peer-assisted problems where students work
in partnerships.

•

Lessons provide a "Setting the Stage" which is a wholegroup advanced organizer for the lesson’s direct instruction
component.

•

Students work in cooperative groups to complete Student Journal activities and are actively engaged in guided
practice. Typically followed by small group presentations and individual exercises.

•

Teachers implement the curricula with needed intervention and make certain it is attained by every student.

•

In the second semester, coaches work with teachers to infuse the same strategies in the district’s curricula.

TEACHING
Understanding what students know and need to learn and then challenging and supporting them to learn it well.
What does it look like?
•

Questioning techniques that reveal and build upon students' prior knowledge by explaining and justifying
responses.

•

TD teachers use provided materials and engage in reflective practice with the site-based coaches, peers and
instructional facilitators.

•

TD teachers create an environment of student discussion and collaboration.

•

Because teaching is most effective with continual improvement, teachers are strongly encouraged to participate in
ongoing professional development opportunities offered throughout the year.

•

A variety of well-implemented instructional strategies maximize student engagement in active learning.
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LEARNING
Students must learn mathematics with understanding actively building new knowledge from prior knowledge and
experience.
What does it look like?
•

TD Mathematics classrooms contain students who are actively engaged in presented mathematical tasks and
involved in classroom interactions.

•

Teachers see social interaction and classroom discourse around mathematical reasoning. This will often include
students working in cooperative groups, making presentations and sharing their reasoning about solutions.

ASSESSMENT
Assessment should support the learning of important mathematics and furnish useful information to teachers and
students.
What does it look like?
•

There are a wide-variety of assessment techniques TD teachers can utilize. Teachers see evidence of students'
progress toward standards in tests and quizzes that include open-ended questions; brief and extended constructed
tasks; menu-driven formal assessments; as well as in communications, journals, and portfolios.

•

Teachers use a variety of formative assessments to inform teacher practices and student learning.

•

Summative assessments are used to evaluate success of course and sequence of mathematics courses.

TECHNOLOGY
Technology is essential in teaching and learning mathematics; it influences the mathematics taught and enhances student
learning.
What does it look like?

10

•

Talent Development Mathematics teachers are encouraged to
utilize technology to help students develop skills and
procedures to better understand mathematics.

•

Calculators, graphing calculators, and computers allow
students to examine examples and representational forms of
mathematical ideas.

•

Hands-on manipulatives give students concrete connections to
abstract concepts and ideas.

•

Overhead projectors and/or interactive dry-erase boards are
useful for students to display and explain reasoning,
assumptions, and ideas.
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Geometry Foundations
Unit Outlines & Objectives

PROSPECTUS
Unit 1: Introduction to Geometry (12 Day Unit)
Unit 1 covers a variety of topics allowing students to begin the year successfully, reviewing basic fundamentals, developing
cooperative learning strategies,increasing skills with manipulative and geometric tools, and discovering new concepts.
Lesson 1: Chromatic Number (2 Day Lesson)
• Students will construct the concept of chromatic numbers.
• Students will determine the chromatic number of various color patterns.
Lesson 2: Lines of Symmetry (2 Day Lesson)
• Students will locate and draw a line of symmetry with a transparent mirror.
• Students will locate and draw a line of symmetry by paper folding.
• Students determine the line of symmetry equation for designs on a coordinate plane.
Lesson 3: Rotational Symmetry (2 Day Lesson)
• Students will construct rotational symmetries.
• Students evaluate equations given values.
Lesson 4: Cutting the Pattern (2 Day Lesson)
• Students determine the degree measure of rhombi that form
a star.
• Students will analyze an equation with tables and graphs.
• Students determine which objects can fill a space.
Lesson 5: Similarity (2 Day Lesson)
• Students solve for the unknown in a proportion.
• Students discover the properties of similar objects.
• Students apply proportions of similar objects.
Lesson 6: The n th Term (1 Day Lesson)
• Students will determine a sequential geometric pattern and
model it with algebra.
• Students will develop the concept of scale factor.
• Students will use the sequential pattern to analyze problems.

Unit 2: Measurement (12 Day Unit)
In Unit 2, students engage in an array of measurement activities that help them conceptually understand length, area, and
volume.
Lesson 1: Metric Identification Card (1 Day Lesson)
• Students measure lengths in centimeters.
• Students collect and record data.
• Students will graph a scatter plot of the data.
• Students will make predictions from a scatter plot.
Lesson 2: Counting Squares (1 Day Lesson)
• Using a transparent square grid, students determine the area of rectangles, triangles, and other shapes
by counting squares.
• Students will determine the area of rectangles and triangles with area formulas.
Lesson 3: Approximating by Counting Squares (1 Day Lesson)
• Students determine the approximate area of circles and irregular shapes by counting squares.
• Students determine the area of circles with area formulas.
Note: Unit days represent the number of lessons days plus an additional day for assessment.
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Lesson 4: Walking the Distance (1 Day Lesson)
• Students determine average stride lengths.
• Students will estimate distance by walking.
• Students will use stride length formulas to determine estimated distance.
• Students will use unit cancellation to solve problems.
Lesson 5: Distance Proportions (2 Day Lesson)
• Students estimate the height of an object using shadows.
• Students estimate the distance between people using a range finder.
• Students use proportions to estimate distances.
Lesson 6: Area and Perimeter (2 Day Lesson)
• Students will determine the area of a rectangle.
• Students complete a scatter plot of data.
• Students will model the relationship between area and perimeter with equations,
tables, and graphs.
• Students determine the maximum of a graph and the corresponding x - value.
Lesson 7: Cube Nets (1 Day Lesson)
• Students create a cube with a net.
• Students create a net for a cube
• Students will come to know the parts of a cube.
Lesson 8: Big Base (2 Day Lesson)
• Students will estimate the volume of prisms and cylinders.
• Students determine the volume of prisms and cylinders.
• Students compare the volume of two cylinders created with the same lateral surface area.

Unit 3: Properties of Objects (20 Day Unit)
In Unit 3, students investigate the common properties of basic geometric shapes by physically interacting with cutouts and drawings.
Lesson 1: Circles (1 Day Lesson)
• Students will construct a circle with a compass.
• Students determine the equation of a circle.
• Students develop the concept of equidistance.
Lesson 2: Basic Triangles (1 Day Lesson)
• Students will determine the type of segments that can create triangles.
• Students will determine the sum of the angles of a triangle’s interior angles.
• Students will determine the values of a triangle’s unknown angles.
Lesson 3: Special Triangles (2 Day Lesson)
• Students will come to know and understand the definition of scalene, isosceles, equilateral, acute, obtuse, and right triangles.
• Students will construct scalene, isosceles, equilateral, acute, obtuse, and right triangles.
Lesson 4: Quadrilaterals (1 Day Lesson)
• Students will know and understand the definition of a quadrilateral.
• Students will solve for the unknown angle of a quadrilateral.
Lesson 5: Parallelograms (3 Day Lesson)
• Students will come to know and understand the definition and properties of a parallelogram.
• Students will understand the concept and definition of supplementary angles.
• Students will construct a parallelogram.
Lesson 6: Special Quadrilaterals (3 Day Lesson)
• Students will come to know and understand the definition and properties of a rectangle, trapezoid, rhombus, square, and kite.
• Students will construct a rectangle, trapezoid, rhombus, square, and kite.
Lesson 7: Pythagorean Theorem (2 Day Lesson)
• Students determine if a set of numbers is a Pythagorean Triple.
• Students determine the length of a side of a right triangle.
• Students analyze applications based on the Pythagorean Theorem.

Note: Unit days represent the number of lessons days plus an additional day for assessment.
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PROSPECTUS

Lesson
•
•
•

8: Center of Mass (2 Day Lesson)
Students will locate the center of mass.
Students will locate the midpoint of a line segment.
Students draw the median of a line segment.

Lesson
•
•
•

9: Circumscribed Circles (2 Day Lesson)
Students will locate the perpendicular bisector of a segment.
Students will locate the circumcenter of a triangle.
Students will draw a circumscribed circle around a triangle.

Lesson
•
•
•

10: Inscribed Circles (2 Day Lesson)
Students will locate an angle bisector.
Students will locate the incenter of a triangle.
Students draw an inscribed circle in a triangle.

Unit 4: Coordinate Geometry (10 Day Unit)
Unit 4 reviews the fundamental skills and concepts to work effectively with the coordinate plane hands-on activities.
Lesson 1: Plotting Points (1 Day Lesson)
• Students determine the location of points.
• Students plot points given the ordered pairs.
• Students transition between a table of values and the
corresponding plot of those values.
• Students create a connected scatter plot of ordered pairs.
Lesson 2: Calculator Plotting (1 Day Lesson)
• Students will plot ordered pairs on a graphing calculator.
• Students will adjust the display on the graphing calculator
screen.
• Students create a connected scatter plot of ordered pairs.
Lesson 3: Rise and Run (1 Day Lesson)
• The students determine the slope of a roof by determining
the rise and run.
• The students discover that a steeper roof corresponds to
a larger rise over run ratio.
Lesson 4: Slope (1 Day Lesson)
• The students count the rise and run of a segment to
determine the slope.
• The students determine the slope of a line using the slope
formula.
• The students categorize the four types of slope.
Lesson 5: Perpendicular (1 Day Lesson)
• Students discover that the slope of a perpendicular line segment is the opposite reciprocal.
Lesson 6: Parallel (1 Day Lesson)
• The students determine which line segments are parallel based upon slope.
Lesson 7: Distant Formula (1 Day Lesson)
• Student learn to use the Pythagorean Theorem and the distance formula to determine the distance
between the endpoints of a line segment.
Lesson 8: Midpoint (1 Day Lesson)
• Students learn to use the midpoint formula to determine the midpoint of line segments.
• Students apply the midpoint formula to various situations.
Lesson 9: Coordinate Proof (1 Day Lesson)
• Students will prove that four points create or do not create a square.
• Students will prove that the diagonals of a square are perpendicular and bisect each other.

Note: Unit days represent the number of lessons days plus an additional day for assessment.
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Unit 5: Language of Geometry (10 Day Unit)
In Unit 5, students learn the formal terms and objects common to geometry. They also construct meaningful understanding of
geometric terms and objects.
Lesson 1: Get the Point! (1 Day Lesson)
• Students will experiment with smaller and smaller dots to conclude that an infinite number of points exist in a contained space.
• Students will locate points on a coordinate plane.
Lesson 2: Line it Up! (1 Day Lesson)
• Students develop the concept of a line.
• Students will determine the types of intersections of two lines.
• Students will come to understand the concept of collinear.
Lesson 3: The Plane Truth (1 Day Lesson)
• Students will develop the concept of a plane.
• Students review the basic fundamentals of the coordinate plane.
Lesson 4: Space (1 Day Lesson)
• Students investigate the relationship of points, lines, and planes in space.
• Students practice drawing 3-D images on 2-D paper.
Lesson 5: Segments and Rays (1 Day Lesson)
• Students will learn to use the inductive approach to determine the characteristics of line segments.
• Students learn the symbols for naming segments and for measurements of line segments.
Lesson 6: Angles (1 Day Lesson)
• Students will name angles and their parts.
• Students will learn to recognize angle pairs.
• Students will measure angles accurately.
Lesson 7: Congruence (1 Day Lesson)
• Students understand the use of congruence and equal symbols and concepts.
• Determine the Side-Side-Side method to show that triangles are congruent.
Lesson 8: Similar (1 Day Lesson)
• Students will understand the use of similar symbols and concepts.
• Students will use proportions and angles to determine if polygons are similar.
Lesson 9: 3-D Objects (1 Day Lesson)
• The students use nets to create prisms, pyramids, and cylinders.
• Students create a triangular pyramid, truncated triangular pyramid, and an icosahedron (20-sided polyhedron).

Geometry Foundations’ Student Journals and assessments
are available in a Spanish translation.

Note: Unit days represent the number of lessons days plus an additional day for assessment.
14
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Teacher’s Support System

PROSPECTUS

Talent Development Mathematics Initiative supports teachers with a widearray of systems, including top-quality Geometry Foundations curricula,
materials, and TD’s unique implementation support and professional
development. TD offers teachers multiple tiers of traditional, web-based, and
multi-media support. All support is performed by Johns Hopkins
University–based professionals, and can help ensure a successful
implementation.

On-site
Coaching

On-site
Facilitators

Before
During &
After

Consumable
Materials

Professional
Development

Geometry Foundations’ innovative lessons use a variety of materials. A convenient, self-encompassing
“Teacher’s Kit” contains all the necessary lesson materials.
Card Stock Paper ~ Centimeter Cubes ~ Compasses
Cooperative Learning Book ~ Markers
12x18 Paper

~ Transparent Mirrors

~ Tracing Paper ~ Patty Paper TM Geometry Book

Patty Paper TM Geometry Workbook ~ Colored Pencils ~ Protractors ~ 12” Rulers
Blunt Scissors ~ 25’ Tape Measure ~ Clear Tape ~ Classroom Timer
Transparencies ~ String/Twine ~ Overhead Markers
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Research, Results, and Achievements
In 2001, teachers started using Geometry Foundations to help prepare students for geometry.
During those years, TD researchers and curriculum development teams have conducted
surveys and questionnaires about the course’s effectiveness. The TD team relies heavily on the
feedback received from teachers and students alike.

What Teachers and Students Say About Geometry Foundations
Geometry Foundations teachers often report a notable difference from the previous years.
• “I like Geometry Foundations because it engages students with hands-on learning
experiences, rather than being told formulas or concepts directly. Students are able to
discover for themselves through manipulatives and concept construction.”
• “The students are able to understand the geometric concepts more readily and with less
time.”
• “We begin Geometry in Unit 2.”
• “We cover more topics in Geometry.”
• “The hands-on activities are excellent!”
• “I like all the tub materials.”
• “I liked the building of roofs. It drove home the idea of steepness.”
• “I loved how the students break up into groups of five and have to be able to master their
shapes so they can move on to the next group and share their ideas.”
• “I particularly love the star quilt approach.”

“As a Geometry Foundations coach, I am amazed at
the way it changed my thinking about geometry. I
would have loved to use Geometry Foundations . It
would have made my room come alive!”
Mary Robinson,
Baltimore Talent Development High School
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