Algebra II Foundations

Course Prospectus

Prospectus
Algebra II Foundations is a “double-dose” course offered through Talent Development
Mathematics Initiative that supports students’ growth toward successfully completing
Algebra II and other advanced high school mathematics courses.
As a “double-dose” course, students spend the first semester in an 80-90 minute block
schedule reviewing and constructing a solid foundation in algebraic concepts and skills. The
school’s core Algebra II curriculum is offered during the second semester. Studies show that
students successfully completing these course combinations often gain more than a year in
grade equivalence.
Algebra II Foundations is an excellent step in helping schools and districts engage in
maintaining or restructuring standards to address the College and Career Readiness Standards
or Common Core State Standards. AIIF is an invaluable tool to help students meet these
standards by the time they graduate.
AIIF is a research-based course combining
traditional and innovative teaching strategies.
AIIF is designed to help students build the
"habits of mind" needed for success in Algebra II.
The course emphasizes the connections between
numeric representation, graphic representation,
and algebraic notation.
Algebra II Foundations fosters students' conceptual
understanding of key mathematics ideas that
underlie high school Algebra II. AIIF challenges
students to think through and make sense of
what they are doing, learn from one another,
share and respect ideas, and make connections
between mathematics and the world.
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The Research
Learning 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 with constructing knowledge and think about
what they learn 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. These common beliefs
often prevent students from risking effort and becoming engaged with mathematics.
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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. Traditionally
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. There is, however, compelling evidence 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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Algebra II Foundations Classroom Standards
A Talent Development Mathematics 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.
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 afford 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?
•
Teachers implement the curricula with needed intervention and make certain it is
attained by every student.
•
TD provides a strong, focused, coherent curricula during the first semester focused
on relevant and meaningful mathematics.
•
Lessons include a "bellringer"/"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 whole-group 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.
•
In the second semester, coaches work with teachers to infuse the same strategies in
the district’s curricula.
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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 on students' prior knowledge by
explaining and justifying responses.
•
Talent Development teachers use provided materials and engage in reflective
practice with the site-based coaches, peers and instructional facilitators.
•
Talent Development teachers create an environment of student discussion and
collaboration.
•
Because teaching requires 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.
LEARNING
Students must learn mathematics with understanding actively building new knowledge
from prior knowledge and experience.
What does it look like?
•
Talent Development 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; menudriven 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
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Technology is essential in teaching and learning mathematics; it influences the mathematics
taught and enhances student learning.
What does it look like?
•
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 a concrete connection to abstract algebraic
concepts and ideas.
•
Overhead projectors and interactive dry-erase boards are useful for students to
display and explain reasoning behind solutions, assumptions, and ideas.

Page 6

Prospectus

Class Components
Problem of the Day
Each class period typically begins with a “Problem of the Day.” These peer-assisted starter activities help spark
students’ problem solving abilities and increase their mathematical communication skills.

Setting the Stage
As the name suggests, “Setting the Stage” activities help prepare students for the new mathematical concepts
introduced in each lesson. Students are engaged in a short review of previously learned topics as well as a
transition into new concepts. This component allows students to activate and make links to prior knowledge.

Activities
Activities are 30-60 minutes of instruction that engage students not only in mathematical concepts and skills,
but how to apply mathematical concepts and skills in the everyday life. These whole-group activities engage
students as a class and within smaller teams. Teachers can also benefit from the wide-array of researched-based
instructional strategies and cooperative learning techniques.

Practice Exercises
Practice Exercises are generally extension exercises that bridge a lesson’s concept to the mathematical skill(s).
Some exercises are designed to support activities with more challenging concepts. Teachers have the option of
assigning the exercises as homework or classwork.

Outcome Sentences
Students complete “outcome sentences” in response to each lesson’s concept, activity, or skills. Outcome
Sentences are also an excellent tool for teachers to engage students in short discussions of the sentences and
provide a snapshot to assess student understanding.

Differentiated Individual & Small Group Instruction and Activities
An extended class period enables teachers to provide both small-group and whole-class instruction within a
single period.
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Additional Components
Quiet Signal
A simple, yet effective "quiet signal" gets
eyes and ears focused on the teacher for
transitions and class discussions.
Graphing Calculators
We recommend that students have access to
graphing calculators throughout each lesson.
The graphing calculator is a valuable tool
when used appropriately.
Creating class “norms” with students help them
Visual Displays
become more active in metacognitive practices,
Each lesson is supplied with helpful visual
such as self-monitoring
displays to aide teachers in communicating
the lesson’s concepts and/or skills. These
displays can be used on an LCD, interactive dry-erase board, overhead projector, or other
projection device.
Display Student Work
Many of the activities will generate valuable tables, graphs, or posters that should be
displayed in the room for referral or review at later dates. The typical TDHS classroom will
have various student created displays on the walls, cabinets, and countertops.

Assessments
A meaningful mathematics assessment should always encompass variety of concepts, tasks,
and contexts. Algebra II Foundations includes examples of practical classroom assessment
techniques designed to seamlessly integrate instruction and assessment.
Teachers have the opportunity to end each lesson with a predesigned quiz. These quizzes
allow teachers to moderate students’ topical understanding lesson by lesson. Unit
assessments are also available with detailed questions corresponding with individual units.
Teachers can also integrate the unit assessment questions with lesson quizzes, if desired.
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Instructional Strategies
Algebra II Foundations’ instructional strategies engage students in understanding
mathematical concepts, making connections to real-world applications, and help to
continually develop students’ positive communication skills.

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.
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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.

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.
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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 positive impact on
motivation.

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

Three in a Row
1. Students are offered a choice of activities, independent work activities or enrichment
activities. To create a three-in-a-row menu, follow the four steps below.
2. Create a menu of possible activities in a 3x3 array.
3. Leave some blank spaces for students to insert their own ideas.
4. Approve and record alternative activities when appropriate. 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.
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Unit Outlines and Objectives
Solving One-Variable Equations
Students apply the basic equality properties and order of operations to construct
understanding on solving one-variable equations. The number of total suggested days to
complete this unit is 12½ —14 days (includes one day for unit assessment).
Lesson 1: Expressions and Properties (2 Day Lesson)
• Represent expressions and equations using:
o symbols
o tiles
o words
o scenarios
o drawings
• Represent and write equivalent expressions
• Determine mathematical properties and rules related to expressions and equations
Lesson 2: Solving Equations by
Using Properties (1 — 1½ Day
Lesson)
• Solve one-variable equations
using the properties of
equality:
o Addition
o Subtraction
o Multiplication
o Division
• Check answers using the
substitution property of
equality
• Represent properties of equality using:
o Symbolic equations
o Words
o Numbers
o Tiles
• Translate real-world scenarios into equations to solve
Lesson 3: Order of Operations (2 Day Lesson)
• Evaluate expressions using the order of operations
• Create an expression from a series of operations
• Determine input needed for an expression to yield a given output
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Lesson 4: Solving Equations Using Order of Operations (1—2 Day Lesson)
• Solve one-variable equations symbolically using the reverse order of operations and
opposite (undo) operations
• Solve for an unknown in basic real-world applications related to formulas
• Solve one-variable equations using tables and tiles
Lesson 5: Solving One-Variable Inequalities (2 Day Lesson)
• Solve one-variable inequalities
• Graph and describe the solution to one-variable inequalities
• Solve one-variable inequalities related to real-world applications
Lesson 6: Solving Absolute Value Equations and Inequalities (1½ Day Lesson)
• Solve absolute value equations symbolically
• Solve absolute value inequalities symbolically
• Graph the solutions to absolute value equations and inequalities on a number line
• Model real-world phenomena with absolute value equations and inequalities
• Apply absolute value inequalities to tolerance specifications for consumer products
Lesson 7: Ratios, Proportions, and Percent of Change (2 Day Lesson)
• Determine percent of change for real-world applications
• Write the ratio of various real-world applications
• Use proportions to solve for unknowns in real-world applications

Linear Functions
Students review basic coordinate plane and linear concepts and move toward a deeper
understanding of linear functions and linear function applications. The number of total
suggested days to complete this unit is 13—15½ days (includes one day for unit assessment).
Lesson 1: Plotting Points (1 Day Lesson)
• Coordinate plane and axes
• Identify the four quadrants
• Graph ordered pairs
• Create a connected scatter plot on a grid and using technology
Lesson 2: Linear Equations in Slope-Intercept Form (2—3 Day Lesson)
• Linear functions represented five ways:
o Scenario
o Rule in words
o Rule as an equation
o Table of ordered pairs
o Graph
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•
•
•

Linear equations in slope-intercept form
Applications of linear equations in slope-intercept form
Graphic organizer related to lesson vocabulary

Lesson 3: Applications of Linear Functions in Slope-Intercept Form (1—2 Day Lesson)
• Determine linear equations from real-world scenarios
• Use linear equations to determine specific term value for various scenarios and
patterns
• Determine linear equations given:
o Number pattern
o Polygon dot pattern
Lesson 4: Linear Function Notation (1 Day Lesson)
• Write equations using function notation
• For linear functions, determine:
o Domain
o Range
o Independent variable
o Dependent variable
Lesson 5: Other Forms of Linear Functions (3 Day Lesson)
• Standard form of a linear equation
• Point-slope form of a linear equation
• Determine linear equations that match real-world linear function scenarios
• Determine linear equations for horizontal and vertical lines
• Determine the equation of a line parallel or perpendicular to a second line and passing
through a specific point
Lesson 6: What is a Function? (1—1½ Day Lesson)
• Use the vertical line test to determine if a graph represents a function
• Graph various non-linear functions using a graphing calculator
• Create or match graphs that model real-world scenario. For example, distance-time
graphs.
Lesson 7: Linear Regression (2 Day Lesson)
• Estimate the line of best fit for a set of data and then determine the slope-intercept
form of the equation
• Use a formula to determine the correlation coefficient from a set of data
• Use a formula to determine the equation for the line of best fit
• Use the graphing calculator to determine the correlation coefficient and the equation
for the line of best fit
• Make predictions based on the line of best fit
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•

Determine if a set of data has a linear trend based upon visual observations of the
graph of data and the correlation coefficient

Lesson 8: Linear Inequalities (1 Day Lesson)
• Graph linear inequalities by hand and using a graphing calculator
• Determine the linear equality from the graphed solution
• Graph the solution to a system of linear inequalities
• Apply linear inequalities to model and solve real-world problems involving two or
more variables

Systems of Equations
Students’ develop abstract thinking needed for solving a system of equations through a
series of concrete manipulatives, diagrams, and graphs. The number of total suggested days
to complete this unit is 9 days (includes one day for unit assessment).
Lesson 1: Two Items, One Table (2 Day Lesson)
• Create tables that represent the sum of multiple combinations for two different values
• Determine an equation that represents the sum of multiple combinations for two
different values
Lesson 2: Two Items and a Diagram (2 Day Lesson)
• Use diagrams to determine unknown values (system of equations)
• Use diagrams to work with the substitution concept of solving a system of equations
• Use diagrams to work with combining two equations to solve a system of equations
Lesson 3: Balance Scales (1 Day Lesson)
• Model a Systems of Equations using Balance Scales
• Solve Systems of Equations using Balance Scales
Lesson 4: System of Equations and Tiles (1 Day Lesson)
• Use tiles or blocks to represent a system of equations
• Develop a deeper conceptual understanding of solving a system of equations
• Solve system of equations with integers
• Solve system of equations by substitution
• Solve system of equations with rational and approximate rational solutions
Lesson 5: Solve Systems of Equations by Graphing (2 Day Lesson)
• Solve systems of equations by analyzing graphs and/or tables
• Solve one-variable equations by analyzing graphs and/or tables
• Model real world problems with graphs and tables
• Understand the links between algebra, tables, and graphs
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Non-Linear Functions
Students investigate the basic properties of many non-linear functions (both symbolically
and graphically) using graphing calculators. The number of total suggested days to complete
this unit is 19 days (includes one day for unit assessment).
Lesson 1: Introduction to
Quadratic Functions (1 Day
Lesson)
• Write and solve
simple quadratic
equations
• Use the graphing
calculator to find
vertex, x-intercepts,
and to draw a graph
Lesson 2: The Quadratic
Formula (2 Day Lesson)
• Standard form of a
quadratic function
• Quadratic formula
• Discriminant
• Solve quadratic functions using the quadratic formula
• y-intercept
• Applications of quadratic functions
Lesson 3: Graphing Quadratic Functions and Their Applications (3 Day Lesson)
• Line of symmetry
• Vertex
• Graphing
• Applications of quadratic functions
• Quadratic regression
Lesson 4: Power Functions (2 Day Lesson)
• Power function format
• Odd and even functions
• Graphing power functions
• Transformations involving power functions
• Applications of power functions
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Lesson 5: Inverse Variation (2 Day Lesson)
• Write equations involving direct variation
• Constant of proportionality
• Write equations involving inverse (indirect) variation
• Graph direct and inverse variation
• Identify inverse variation phrases
Lesson 6: Exponential Functions (3 Day Lesson)
• Identify exponential functions
• Growth and decay
• Exponential applications
• Graph exponential functions
Lesson 7: Step Functions (2 Day Lesson)
• Rise and run of a step function
• Floor step function
• Ceiling step function
• Graph step functions using the graphing calculator and the int() function
• Applications involving step functions
Lesson 8: Miscellaneous Non–Linear Functions (3 Day Lesson)
• Absolute value functions
o Transformations involving absolute value functions
o Graph absolute value functions
• Circles
o Equations for circles
o Restrict domain of a circle equation
o Solve circle equations for y
o Graph circle equations using center, radius, and intercepts
• Piece-wise functions
o Write piece-wise functions
o Graph piece-wise functions
• Applications of piece-wise functions

Probability & Statistics
Through a unique set of constructivist-based activities, students explore fundamental big
ideas of probability and statistics. The number of total suggested days to complete this unit is
7—13 days (includes one day for unit assessment).
Lesson 1: Fundamental Counting Principle (1—2 Day Lesson)
• Discover the Fundamental Counting Principle
• Use the Fundamental Counting Principle to determine the number of outcomes
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Lesson 2: Permutations and Factorials (1—2 Day Lesson)
• Use the Fundamental Counting Principle to determine the number of permutations
possible for different situations
• Use the Fundamental Counting Principle to understand factorial
• Use factorials to define the calculations for permutations
• Determine the number of permutations for different situations
Lesson 3: Combinations (1—2 Day Lesson)
• Use combinations to determine the total number of outcomes for lottery games
• Determine the number of combinations for different situations
Lesson 4: Probability (1—2 Day Lesson)
• Determine the probability of independent and dependent events
• Determine theoretical and experimental probability
Lesson 5: Expected Winnings (1—2 Day Lesson)
• Determine the expected winnings of different situations
Lesson 6: Parameters and Statistics (1—2 Day Lesson)
• Determine the mean, median, mode, upper quartile, lower quartile, minimum,
maximum, and standard deviation of a set of data.
• Draw a histogram
• Draw a box and whisker plot
• Investigate the difference between a population parameter and a sample statistic
• Investigate the relationship between a random sample and bias
• Investigate the spread of data and standard deviation

Talent Development Mathematics Initiative uses its field data, research, and teacher
input to improve curricula.
In addition to updating lessons, TD is also working on new units! Currently, the team is
preparing a unit on Polynomials!
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Teacher Responses
“Students learned more in Algebra II Foundations because of its hands-on activities, sharing, peerteaching and engaging activities.”
“AIIF gave students more confidence in their mathematical abilities with its non-threatening approach
to try out the problems.”
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