CCLS-aligned Unit Sequences: Common Core Algebra 2
Three Semester Pacing, with option for 4th Semester of Review
Like all Bronx Theatre Math courses, Algebra II has a three semester pace. A fourth semester of prep is
available for student who do not pass the regents in specific cases (see sequencing document.)
Unit

Approximate #
of Weeks

1: Polynomial, Rational, and Radical Relationships

6

2: Sequences & Series

3

3: Exponential and Logarithmic Functions

6

4: Functions

11

5: Quadratic Functions

6

6: Trigonometric Functions & Applications

5

7: Probability

3

8: Statistics & Applications

4

9: Review
https://docs.google.com/document/d/1lA3j8m5CDpuE8rPlnlWzMdZKBFzGxdiGuuH9tYhkxtQ/edit

Consistent reflection and editing occurs based on coplanning feedback meetings:
Purple are enrichment items and only covered if time allows

9 or more

Algebra 2 Polynomial, Rational, and Radical Relationships Algebra 2 Unit 1 Outline
Approximately 6 weeks
Summary of Unit Outcomes: TSW
● Define and discuss operations, properties and relationships between real, complex and imaginary
number sets
● Compute and explain operations on and properties of real numbers, including identity, inverse,
open/closed, commutative, associative
● Compare real number quantities
𝑐
𝑐
● Discuss radicals of any root and simplify positive and negative radicands ( √𝑐 ∙ 𝑐 for all integers
●
●
●
●

b,c,n)
Use knowledge of radical expressions, complex numbers and conjugates to simplify and rationalize
rational and irrational expressions, and to solve radical equations
Identify GCF and LCD for polynomial and rational expressions, and utilize skills when factoring
polynomials and simplifying rational expressions
Factor polynomials of varying degrees
Use knowledge of rational operations and factoring to simplify complex fractions and polynomial
fraction expressions

Standards addressed in Unit:
Common Core Learning Standards
(from http://www.corestandards.org/assets/CCSSI_ Math%20Standards.pdf )
N-CN.1. Know there is a complex number i such that i2 = –1, and every complex number has the form a + bi
with a and b real.
N-CN.2. Use the relation i2 = –1 and the commutative, associative, and distributive properties to add,
subtract, and multiply complex numbers.
N-CN.3. (+) Find the conjugate of a complex number; use conjugates to find moduli and quotients of
complex numbers.
N-CN.4. (+) Represent complex numbers on the complex plane in rectangular and polar form (including real
and imaginary numbers), and explain why the rectangular and polar forms of a given complex number
represent the same number.
N-RN. 3. Explain why the sum or product of two rational numbers is rational; that the sum of a rational
number and an irrational number is irrational; and that the product of a nonzero rational number and an
irrational number is irrational.
N.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose
and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data
displays.
N.Q.A.2 Define appropriate quantities for the purpose of descriptive modeling.
N.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
A.APR.1. Understand that polynomials form a system analogous to the integers, namely, they are closed
under the operations of addition, subtraction, and multiplication; add, subtract, and multiply polynomials.
A.APR.6. Rewrite simple rational expressions in different forms; write a(x)/b(x) in the form q(x) + r(x)/b(x),
where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of b(x), using
inspection, long division, or, for the more complicated examples, a computer algebra system.
A.APR.7. (+) Understand that rational expressions form a system analogous to the rational numbers, closed
under addition, subtraction, multiplication, and division by a nonzero rational expression; add, subtract,
multiply, and divide rational expressions.
A-SSE.1a. Interpret parts of an expression, such as terms, factors, and coefficients.
S-CP.9 (+) Use permutations and combinations to compute probabilities of compound events and solve
problems.
Practice Standards (addressed throughout unit):
Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Look for and make use of structure.

Look for and express regularity in repeated reasoning.

Essential Questions: *notes enrichment objectives
EQ:
Student Objectives, TSW
1 EQ: What
● Define and give examples of
are the
natural #s, whole #s, integers,
different
rationals, irrationals, complex and
sets of
imaginary numbers
numbers
● Create graphic organizer to show
and how are
relationships between number sets
they
(subsets, etc)
related?
● *Identify and define consecutive
#s and prime #s
EQ: How can we
perform operations
on a Group Table?

Guiding Questions
● What number sets does that
number fall into?
● Why do you think the number
sets are named as they are?
● What sets are subsets of the
others? Can you provide
examples or show a diagram?
● What number sets are opposites
or have no overlap? Why? How
can you show this visually?

CCLS
● NCN.1
● NRN3

Perform operations on given group tables
Identify if a table is commutative, associative
Identify identity element for the table
Identify elements which are inverses of each other
*modular operations
This day is also used to review Syllabus and classroom procedures
Identify and define: identity element, inverses, commutative, associative
Discuss which rational operations are commutative and associative
Define reciprocal as “multiplicative inverse”
*Discuss which sets are closed, open – For example, 2 rationals combined under rat. operations form rational (closed), a real
and imaginary form a complex,
● Engage in Dance Group Table activity
● You cannot divide by zero.

● N-CN.2
● A-APR.1

2 EQ: How
can we use
set
vocabulary
to describe
relationships
between
number
sets?

● Define and point out examples of
union, intersection, complement,
set and subset.
● Give examples of the sets of
complex numbers and use
vocabulary above to explain how
sets are related.
● Make and justify statements like
“All rational numbers are real, but
not all reals are rational.”

●

● NRN3

3 EQ: How
can we
simplify
expressions
involving
negative
radicals?

● Simplify negative radicals by first
pulling out -1, then pairs of factors
● Identify pattern to compute powers
of i
● Use TI-Npire to compute in

●

Can you create and explain how
this vocab word applies to the
real numbers?
Can you give examples of these
vocab words within the set of this
set of students? Of the school?
Can you write a sentence (or
correct a peer’s sentence)
describing the relationship
between two sets? (i.e. All
squares are rhombi.)
Can you explain what an
imaginary number is?
Can you explain the process for
simplifying/quantifying
expressions with negative
radicands?
Explain the process for
computing any power of i including any pattern.

4 EQ: How
can we
simplify
radical
expressions
of any root?

● State radicals in exponential form

Explain the role of the index and
the radicand in the process of
simplifying radicals.
Do you prefer the Factor Tree or
Power Tree method, and why?
How would you explain to a
younger person what the phrase
prime factorization is?
Explain why a group of the same
factors of size index is able to
become one coefficient outside of
the radical.
Write your own problem and
solution.

● AREI2

EQ: What are the
properties of real
numbers?

●
●
●
●
●
●
●
●
●
●

●
●

●

●

𝑐

1
𝑐

√𝑐 = 𝑐
● Perform operations on/simplify
cube, fourth and other roots
● Simplify product and quotients of
radical expressions (split into 2
radicals or combine like radicals)
● Simplify sum, differences of radical
expressions
● Solve radical equations of the form
𝑐
√𝑐 = 𝑐, utilizing exponents where
appropriate
● *Solve radical inequalities
● Make conjectures about negative
radicands (Odd roots can be
negative, even cannot)

●
●
●
●
●

●

●
●
●
●

N-CN.2
N-RN.3
A-APR.1
A-APR.7

● NCN1,
2

5 EQ: How
do we
performs
operations
on radical
expression?

● Simplify sum/diff radicals
● Simplify prod/quot radicals
● Rationalize denom

6 EQ: How
can we
rationalize
denominator
s?

● Rationalize denominators with one
term (5i, 3√2, etc), and explain
● Explain how to rationalize rational
expressions with complex or
radical denominators (HW Review)

●
●
●
●

●

●
●

EQ: How can we
solve radical
equations of any
power?

7 EQ: What are
the key concepts
to remember
about operations
on real and
complex
numbers?

8 EQ: How
can we find
LCDs and
GCFs?

9 EQ: How
can we
convert
units for
food prep?

10 EQ: How
can we
simplify
equations
involving
fractions?

11 EQ: How
can we
solve
equations
involving
fractions?

●

Explain the process for multiplying or
dividing radical expressions.
Why do the indexes need to math
when performing operations?
What parts of the process are
commutative? Why?
In what way(s) are radical
expressions analogous to variables?

● AREI2

In what way(s) are groups of
identical radical expressions
analogous to variables raised to a
power?
Why is rationalizing
denominators important?
What might be the value of
having a standard to follow?

● AREI2

𝑐

Solve radical equations of the form 𝑐 + 𝑐 √𝑐 = 𝑐, and justify each step

● Review each topic below for Quest in 1 day – rotating groups:
● Powers of i
● Numbers sets, related to each other
● Properties and Operations on number sets (identity, inverse, open
/closed)
● Take Quest on Number Sets:
● Explain the process for finding a
Operations and Properties
LCD or GCF. How does this
● Find lowest common denominator
process expand when variables
(LCD) for given pairs, triples of
are involved?
rational expressions
● In what situations can we apply
● Find greatest common factor (GCF)
the skill of finding LCD and GCF?
for given pairs, triples of rational,
polynomial expressions
● Utilize a reference table when
● Explain your process or converting
deciding conversion factors
baking units to shopping units.
● Explain process and need for
● Explain the meaning of the
converting between recipe units
numerator and denominator of your
and store units
conversion factor.
● Utilize appropriate placement of
● Why is this process important?
numerator and denominator when
● Explain how fractions are used in
selecting conversion factors.
this context.
● What other real world applications
for this exist in your own life?
● Explain the importance of a common
● Explain+-÷× computations with
denominator.
basic fractions (including Keep
● Using a counter-example, explain
Change Flip for division)
why you must have common
● Define and practice finding Least
denominators when adding or
common multiple with numeric
subtracting.
expressions (show on Nspire) Find
● So then what is the difference
GCF of algebraic expressions
between the processes of
● Simplify sums and differences of
add/subtract and of multiply/divide?
● How does the process expand when
rationals
variables are involved?
Students work on handout in class,
some problems given for homework
● When given an equation involving
● Solve rational equations by finding
several fractions, how can we
LCD and eliminating denominator
eliminate all of them?
● Eliminate solutions that would
● What is an extraneous solution and
result in denominator = 0, and
why do we care about them
explain
mathematically?
●

Why is it helpful to eliminate

●

A-REI2

● All
above

● ASSE.1
a

● NQ12
3

● AAPR6,
7

● AAPR6,
7

denominators?
EQ: How can we
simplify complex
fractions?

● Identify the LCD for a complex fraction
● Simplify complex fractions by converting to LCD, canceling, factoring

11 EQ: How
can we
divide
polynomials
?

● Explain how to simplify complex
fractions, and justify work step by
step
● Identify GCF for polynomials, and
write in factored form
● *Use long division to write
polynomials in various forms

12 EQ: How
can we
factor
polynomials
?

● Note and explain why

𝑐−𝑐
𝑐−𝑐

= −1

● Factor trinomials and higher
degree polynomials using various
methods (box method, 2 part),
including extracting GCF first)

●
●
●

●
●
●
●

13 EQ: How
can we
simplify a
“Big Factor”
expression?

● Fully factor numerators and
denominators of a rational
polynomial expression with
multiple terms
● Apply rules for rational operations
(i.e. keep change flip for division)

●

14 EQ: How
can we use
factoring to
fully simplify
rational
expressions
?

● Same as previous day, and…
● Create their own “Big Factor”
problem, along with an answer key
● Utilize factoring to simplify complex
fractions that result in factorable
numerators or denominators

●

●

●

●

● A-APR6,7

What is synthetic division, and how is
it used to prove factors or non
factors?
How is synthetic division analogous
to long division?
Explain the process for identifying
the GCF of a polynomial, and how
you can be sure you have done so.

● AAPR.
6
● ASSE.
1a

What are the various methods we
can use to factor polynomials?
Which method do you prefer and
why?
How can you represent factoring
geometrically and why is this
helpful?
Why does (a-b)(b-a)=-1? Can
you prove it with numbers and
variables?

● AAPR1,
2,3

What order of steps is necessary to
fully simplify a large rational
expression composed of
polynomials?
What elementary rules about
operations are necessary for this
process?
What process did you use when ●
creating your big factor” problem?
Why?
Through creating your own problem,
what are some key features you
learned about that will inform solving
these types of problems?
What are some common mistakes
with these problems?

● AAPR2,
3

AAPR2,
3

Re-engagement: HW and CW = Review Sheet
16 EQ: What are the key concepts to remember about problems involving factoring?
17 EQ: What are the key concepts to remember about operations on real and imaginary numbers?
18 EQ: What are the key concepts to remember about problems involving radicals?
● Unit Exam
Activities:
● Number Set Speed Dating
● Radical Puzzle
● Use of graphic organizers for Number sets, students generate and discuss written/oral arguments
about number sets and mathematical processes, Pair Share and Group Work, Creation of Student
Study guides, Error Analysis
Assignments:
● Interactive Notebook tasks
Assessments Used (Formative F and Summative S):
● Daily “So What? What now?” writing prompt F/S
● Interactive Notebook Tasks F/S
● Mid Unit Quest F/S
● Unit Exam S

Algebra 2 Sequences and Series Algebra 2 Mini-Unit 2 Outline
Approximately 3 weeks
Summary of Unit Outcomes (TSW):
● Identify and state recursive and explicit formulas for arithmetic and geometric sequences
● Use formula to predict nth term, and to find sum of first n terms
● Compare and contrast arithmetic and geometric sequences graphically, algebraically, etc.
● Derive, explain and apply formulas for sum of first n terms of arithmetic or geometric sequence
● Explain and use appropriate notation (an, an-1, etc.)
Standards addressed in Unit:
Common Core Learning Standards
(from http://www.corestandards.org/assets/CCSSI_ Math%20Standards.pdf )
A-SSE3. Choose and produce an equivalent form of an expression to reveal and explain properties of the
quantity represented by the expression.★ c.Use the properties of exponents to transform expressions for
exponential functions. For example the expression 1.15t can be rewritten as (1.151/12)12t ≈ 1.01212t to reveal the
approximate equivalent monthly interest rate if the annual rate is 15%.
A-CED1. Create equations and inequalities in one variable and use them to solve problems. Include equations
arising from linear and quadratic functions, and simple rational and exponential functions.
A-CED 2. Create equations in two or more variables to represent relationships between quantities; graph
equations on coordinate axes with labels and scales.
A-CED 4. Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving
equations. For example, rearrange Ohm’s law V = IR to highlight resistance R.
A-REI1. Explain each step in solving a simple equation as following from the equality of numbers asserted at
the previous step, starting from the assumption that the original equation has a solution. Construct a viable
argument to justify a solution method.
A-REI 3. Solve linear equations and inequalities in one variable, including equations with coefficients
represented by letters.
F-IF 4. For a function that models a relationship between two quantities, interpret key features of graphs and
tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the
relationship. Key features include: intercepts; intervals where the function is increasing, decreasing, positive, or
negative; relative maximums and minimums; symmetries; end behavior; and periodicity.★
F-IF 5. Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it
describes. For example, if the function h(n) gives the number of person-hours it takes to assemble n engines in
a factory, then the positive integers would be an appropriate domain for the function. ★
F-IF 6. Calculate and interpret the average rate of change of a function (presented symbolically or as a table)
over a specified interval. Estimate the rate of change from a graph. ★
F-IF 8. Write a function defined by an expression in different but equivalent forms to reveal and explain
different properties of the function. b. Use the properties of exponents to interpret expressions for exponential
functions. For example, identify percent rate of change in functions such as y = (1.02)t, y = (0.97)t, y =
(1.01)12t, y = (1.2)t/10, and classify them as representing exponential growth or decay.
F-IF 9. Compare properties of two functions each represented in a different way (algebraically, graphically,
numerically in tables, or by verbal descriptions). For example, given a graph of one quadratic function and an
algebraic expression for another, say which has the larger maximum. a. Determine an explicit expression, a
recursive process, or steps for calculation from a context.
F-BF 2. Write arithmetic and geometric sequences both recursively and with an explicit formula, use them to
model situations, and translate between the two forms. ★
F-LE 1. Distinguish between situations that can be modeled with linear functions and with exponential
functions.
a. Prove that linear functions grow by equal differences over equal intervals, and that exponential
functions grow by equal factors over equal intervals.
b. Recognize situations in which one quantity changes at a constant rate per unit interval relative to
another.
c. Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval
relative to another.
F-LE 2. Construct linear and exponential functions, including arithmetic and geometric sequences, given a

graph, a description of a relationship, or two input-output pairs (include reading these from a table).
Practice Standards: (implemented throughout Unit)
Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Look for and make use of structure.
Look for and express regularity in repeated reasoning.

Essential Questions:
Essential
Question
1 EQ: How can
we write a
formula for a
sequence?

Student Objectives
● Define, identify and give examples of arithmetic,
geometric and other sequences (Fibonacci)
● Explain and use notation an, an-1, a1, a0 etc.
● Define and identify common ratio and common difference

CCLS

● A-SSE3
● A-CED1
● A-CED2
● A-CED 4
● F-BF 2
● F-LE 1
● F-LE 2
2 EQ: What does
● Define, identify and give examples of arithmetic,
● A-SSE3
geometric sequences
● A-CED1
it mean for a
●
Define
a
sequence
both
recursively
and
explicitly
● A-CED2
formula to be
● Explain the significance of n, an, an-1
● A-REI1
recursive or
● Predict the nth term of a sequence
● A-REI3
explicit?
● Find missing terms given 2 terms and descriptor
● F-IF 4,5,6,8,9
(arithmetic/geometric)
● F-BF 2
● Discuss patterns (including rate of change) using rules,
● F-LE 1
tables and graphs
● F-LE 2
3 EQ: How can
● Define, calculate and write formulas with Summation
● A-SSE3
symbols
● A-CED1,2,4
we find the sum
●
Derive
and
apply
formulas
for
sum
of
finite
#
of
terms
in
● A-REI 1,3
of the first n
a arithmetic or geometric sequence
● F-IF 8,9
terms of a
● F-BF 2
sequence?
● F-LE 1,2
4 Re-engagement: EQ: What do we need to remember about series and sequences?
5 Mini Unit Quest
Activities:
● Compare and group sequences - Kinesthetic activity F
● Students generate written and oral arguments about sequences and critique these, Pair Share and
Group Work, generate graphic representations of sequences, make connections to sequences in
own lives (populations, science/bacteria, etc.), create own problems, Error Analysis
● INB Tasks
Assessments Used (Formative F and Summative S):
● Daily “So What? What now?” writing prompt F/S
● Interactive Notebook Tasks F/S
● Mid Unit Quest F/S
● Unit Exam S

Algebra 2 Exponential and Logarithmic Functions Algebra 2 Unit 3 Outline
Approximately 6 weeks
Summary of Unit Outcomes:
● Students will state and apply product, quotient and power rules for exponents and logarithms,
make connections between these rules (by considering them as inverses) and use them to solve
problems and simplify expressions
● Students will identify data sets that can appropriately be modeled exponentially or logarithmically,
and will build the function using knowledge of rate of change and initial amount or other data
point(s)
● Students will recognize an exponential rule as a function and will use rule to predict given outputs,
or use logs to solve for specific input.
Standards addressed in Unit:
Common Core Learning Standards
(from http://www.corestandards.org/assets/CCSSI_ Math%20Standards.pdf )
N-RN1. Explain how the definition of the meaning of rational exponents follows from extending the properties of
integer exponents to those values, allowing for a notation for radicals in terms of rational exponents. For
example, we define 51/3 to be the cube root of 5 because we want (51/3)3 = 5(1/3)3 to hold, so (51/3)3 must equal
5.
N-RN2. Rewrite expressions involving radicals and rational exponents using the properties of exponents.
N-Q1. Use units as a way to understand problems and to guide the solution of multi-step problems; choose and
interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data
displays.
N-Q2. Define appropriate quantities for the purpose of descriptive modeling.
A-SSE 1b. Interpret complicated expressions by viewing one or more of their parts as a single entity. For
example, interpret P(1+r)n as the product of P and a factor not depending on P.
A-SSE3c. Use the properties of exponents to transform expressions for exponential functions. For example the
expression 1.15t can be rewritten as (1.151/12)12t ≈ 1.01212t to reveal the approximate equivalent monthly interest
rate if the annual rate is 15%.
A-CED1. Create equations and inequalities in one variable and use them to solve problems. Include equations
arising from linear and quadratic functions, and simple rational and exponential functions.
A-CED2. Create equations in two or more variables to represent relationships between quantities; graph
equations on coordinate axes with labels and scales.
A-CED3. Represent constraints by equations or inequalities, and by systems of equations and/or inequalities,
and interpret solutions as viable or nonviable options in a modeling context. For example, represent inequalities
describing nutritional and cost constraints on combinations of different foods.
A-CED4. Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving
equations. For example, rearrange Ohm’s law V = IR to highlight resistance R.
A-REI1. Explain each step in solving a simple equation as following from the equality of numbers asserted at the
previous step, starting from the assumption that the original equation has a solution. Construct a viable
argument to justify a solution method.
A-REI10. Understand that the graph of an equation in two variables is the set of all its solutions plotted in the
coordinate plane, often forming a curve (which could be a line).
A-REI11. Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = g(x)
intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, e.g., using technology
to graph the functions, make tables of values, or find successive approximations. Include cases where f(x)
and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic functions.★
F-IF2. Use function notation, evaluate functions for inputs in their domains, and interpret statements that use
function notation in terms of a context.
F-IF4. For a function that models a relationship between two quantities, interpret key features of graphs and
tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the
relationship. Key features include: intercepts; intervals where the function is increasing, decreasing, positive, or
negative; relative maximums and minimums; symmetries; end behavior; and periodicity.★
F-IF5. Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it

describes. For example, if the function h(n) gives the number of person-hours it takes to assemble n engines in
a factory, then the positive integers would be an appropriate domain for the function. ★
F-IF6. Calculate and interpret the average rate of change of a function (presented symbolically or as a table)
over a specified interval. Estimate the rate of change from a graph. ★
F-IF7e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric
functions, showing period, midline, and amplitude.
F-IF8b. Use the properties of exponents to interpret expressions for exponential functions. For example, identify
percent rate of change in functions such as y = (1.02)t, y = (0.97)t, y = (1.01)12t, y = (1.2)t/10, and classify
them as representing exponential growth or decay.
F-BF 1b. Combine standard function types using arithmetic operations. For example, build a function that models
the temperature of a cooling body by adding a constant function to a decaying exponential, and relate these
functions to the model.
F-BF5. (+) Understand the inverse relationship between exponents and logarithms and use this relationship to
solve problems involving logarithms and exponents.
F-LE1. Distinguish between situations that can be modeled with linear functions and with exponential functions.
d. Prove that linear functions grow by equal differences over equal intervals, and that exponential functions
grow by equal factors over equal intervals.
c. Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval
relative to another.
F-LE2. Construct linear and exponential functions, including arithmetic and geometric sequences, given a graph,
a description of a relationship, or two input-output pairs (include reading these from a table).
F-LE3. Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a quantity
increasing linearly, quadratically, or (more generally) as a polynomial function.
F-LE4. For exponential models, express as a logarithm the solution to abct = d where a, c, and d are numbers
and the base b is 2, 10, or e; evaluate the logarithm using technology.
F-LE5. Interpret the parameters in a linear or exponential function in terms of a context.
Practice Standards:
Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Look for and make use of structure.
Look for and express regularity in repeated reasoning.

Essential Questions:
EQ:
Student Objectives
1 EQ: How can
● Evaluate and simplify expressions
we use
with negative and/or fractional
properties of
exponents, with and without a
exponents to
calculator
write
expressions in
different ways?

2 EQ: How
can we use
properties of
exponents to
simplify
radical and
rational
expressions?
3 EQ: How
can we form
models of
exponential
relationships

● Rewrite algebraic expressions
that contain negative exponents
using only positive exponents
● Rewrite algebraic expressions
with fractional exponents as
radical expressions
● Rewrite algebraic expressions in
radical form as expressions with
fractional exponents
● Collect data
● Observe rates of change from a
table and make predictions
● Identity initial amount, rate of
growth and resulting amount,
and write exponential function for

Guiding Questions
● What does a negative or
fractional exponent simplify?
● Explain how you can translate
these exponent types into
rational or radical expression and
vice versa.

CCLS
● N-RN1
● N-RN2

● How does conversion to
exponential form inform
simplification of expressions?
Give an example.
● What conversions are needed to
have only positive exponents?

● N-RN1
● N-RN2

● What real world situation could
be modeled by this activity?
● How would you describe the rate
of change in an exponential
function?
● What applications does this have

F-BF 1b, FLE1,2 ACED1,2,4 AREI10,11 FIF2,4,6,7eFIF8b,

?

F-BF 1b
to your own lives?
● What predictions and assertions
can you make about this info?
F-BF 1b, F● Explain the significance of each
part of the formula At = A0(1+/- LE1,2 Ar)^t.
CED1,2,4
o What do the subscripts
A-REI10,
represent?
A-REI11,
● Explain the process for
converting a percent to a decimal F-IF2, 4, 6,
7e, F-IF8b,
● How can you identify if a rate is
increasing or decreasing?
F-BF 1b
● Explain the purpose of the “1+/-”
● What is the purpose of a log?
● A-REI10
● How is log related to exponents?
● Why are logs important? Can you
give an example?
● Without logs, what is our
alternative to solving?
● Logs are key in which scenarios?
● F-LE4

current amount accordingly

4 EQ: How
can we
model
exponential
relationships
involving
percents?

● Use observations from a table to
inform rule-writing
● Identity initial population, rate of
growth and resulting population,
and write exponential function for
population accordingly

5 EQ: What
is the inverse
for an
exponential?

● Define log as inverse of
exponential
● Evaluate logarithmic expressions
in any base
● Apply the properties of
logarithms to rewrite logarithmic
expressions in equivalent forms

EQ: How can we use properties of logarithms to write expressions in different ways?
● Expand and simplify logarithmic expressions using log properties

6 EQ: How
can we build
and apply an
interest
function?

● Build interest formulas be
identifying interval, interest rate,
times compounded and principle
amount
● Explain what it means to
compound continuously, and
apply Pert

● Explain how to identify each
variable in an exponential
equation, including the unknown
quantity.
● Why are intervals important and
how do they affect how we
substitute to solve?

7 EQ: How
● Build exponential function
● Identify given quantities to
can we use
substitute into exponential
logs to solve
function
for an
● Carry out inverse operations and
exponent?
power rule to solve for exponent
● Explain the significance of ln and
e
● Use ln when solving problems
involving base e

● A-SSE 1b
● A-SSE 3c
● A-CED4
● A-REI11
● F-IF4
● F-IF6
F-IF7e

● What is the purpose of a log?
● FBF5
● How is log related to exponents? ● FLF4
● Why are logs important? Can you ●
give an example?
● Without logs, what is our
alternative to solving?
● Logs are key in which scenarios?
● What is LN and e and how are
they applied in mathematics?
● Compare and contract LOG and
LN.

● Graph exponential functions of the form y = bx for positive values of b,
including b = ex
● Graph logarithmic functions, using the inverse of the related
exponential function
● Explain significance of specific data points, use graph to find solutions
for a given input or output
*Note this lesson now in Functions Unit

●
●
●
●
●
●
●

N-Q1
N-Q2
A-CED3
A-REI10
A-REI11
F-IF5,7e
F-LE5

EQ: How can we use
technology to find a
curve of best fit?

● Use TI Nspire technology to run exponential and logarithmic regressions for a data set
● Use logs to solve resulting exponential function for a given output value
Now in Alg. 1 Curriculum

●
●
●
●

A-CED1
A-CED2
A-REI10
A-REI11

8 EQ: How
can we use
“powers” to
solve
exponential
equations?

● Solve exponential equations with ●
and without common bases by
writing bases as power of same
number
●

● A-REI1

*EQ: How can
we represent
exponential and
logarithmic
functions
graphically?

●

What are the rules for exponents
when multiplying or dividing
expressions with the same base?
How do those rules apply here?
How can you solve both with and
without LOG or LN? Which do
you prefer and why?
What is the process for

identifying the greatest common
base of two numbers?
● Re-engagement:
EQ: How can we simplify expressions using properties of logs and exponents?
EQ: How can we model situations using exponential of logarithmic functions?
EQ: How can we use logs to solve for an exponent?
Unit Exam
Activities:
● Students generate written and oral arguments and critique these,
Pair Share and Group Work, generate graphic representations of
exponential and logarithmic functions (and use these to develop
concept of inverse), make connections to models of these
functions in own lives, create visual example on paper and
kinesthetically, create own problems, write out competed
graphing algebra problem step by step, Error Analysis
● Expand and Contract Activity, where students show step by step
how to expand/contract log expressions, then critique in pairs
● Real Population project, modeling population growth with an
exponential function, including prediction
● Exponent Puzzle
● INB Tasks

Possible MARS Tasks:
● How Many Cats?
Assessments Used (Formative F
and Summative S):
● Daily “So What? What
now?” writing prompt F/S
● Interactive Notebook
Tasks F/S
● Mid Unit Quest F/S
● Unit Exam S

Algebra 2 Functions Algebra 2 Unit 4 Outline
Approximately 10 weeks
Summary of Unit Outcomes:
● Define relation as a set of ordered pairs
● Define functions as set of ordered pairs where each output is the result of an operation on one
input value
● Model functions graphically, algebraically, with mapping diagrams and analytically (with situations)
● Identify domain and range
● Identify graphs and rules for various types of functions
● Explain and demonstrate transformations of functions by rule and graph
● Find inverses graphically and algebraically
● Compute compositions for numerical and variable inputs
Standards addressed in Unit:
Common Core Learning Standards
(from http://www.corestandards.org/assets/CCSSI_ Math%20Standards.pdf )
A-REI.11. Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = g(x)
intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, e.g., using technology
to graph the functions, make tables of values, or find successive approximations. Include cases where f(x)
and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic functions. ★
F-LE1. Distinguish between situations that can be modeled with linear functions and with exponential functions.
a. Prove that linear functions grow by equal differences over equal intervals, and that exponential functions
grow by equal factors over equal intervals.
b. Recognize situations in which one quantity changes at a constant rate per unit interval relative to another.
c. Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval relative
to another.
F-LE2. Construct linear and exponential functions, including arithmetic and geometric sequences, given a
graph, a description of a relationship, or two input-output pairs (include reading these from a table).
F-LE3. Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a quantity
increasing linearly, quadratically, or (more generally) as a polynomial function.
F-LE5. Interpret the parameters in a linear or exponential function in terms of a context.
F-IF1. Understand that a function from one set (called the domain) to another set (called the range) assigns to
each element of the domain exactly one element of the range. If f is a function and x is an element of its
domain, then f(x) denotes the output of f corresponding to the input x. The graph of f is the graph of the
equation y = f(x).
F-IF2. Use function notation, evaluate functions for inputs in their domains, and interpret statements that use
function notation in terms of a context.
F-IF4. For a function that models a relationship between two quantities, interpret key features of graphs and
tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the
relationship. Key features include: intercepts; intervals where the function is increasing, decreasing, positive,
or negative; relative maximums and minimums; symmetries; end behavior; and periodicity.
F-IF5. Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it
describes.
F-IF6. Calculate and interpret the average rate of change of a function (presented symbolically or as a table)
over a specified interval. Estimate the rate of change from a graph.
F-IF7. Graph functions expressed symbolically and show key features of the graph, by hand in simple cases
and using technology for more complicated cases.
a. Graph linear and quadratic functions and show intercepts, maxima, and minima.
b. Graph square root, cube root, and piecewise-defined functions, including step functions and absolute value
functions.
c. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end
behavior.
d. (+) Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available,

and showing end behavior.
e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric
functions, showing period, midline, and amplitude.
F-IF8. Write a function defined by an expression in different but equivalent forms to reveal and explain
different properties of the function.
F-IF9. Compare properties of two functions each represented in a different way (algebraically, graphically,
numerically in tables, or by verbal descriptions).
F-BF1. Write a function that describes a relationship between two quantities.
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.
b. Combine standard function types using arithmetic operations. For example, build a function that models the
temperature of a cooling body by adding a constant function to a decaying exponential, and relate these
functions to the model.
c. (+) Compose functions.
F-BF3. Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific
values of k (both positive and negative); find the value of k given the graphs. Experiment with cases and
illustrate an explanation of the effects on the graph using technology
F-BF4. Find inverse functions.
a. Solve an equation of the form f(x) = c for a simple function f that has an inverse and write an expression for
the inverse.
b. (+) Verify by composition that one function is the inverse of another.
c. (+) Read values of an inverse function from a graph or a table, given that the function has an inverse.
d. (+) Produce an invertible function from a non-invertible function by restricting the domain
G-CO5. 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.
Practice Standards: (implemented throughout Unit)
Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Look for and make use of structure.
Look for and express regularity in repeated reasoning.

Essential Questions:
Essential Question
1 EQ: How can we solve
absolute value equations
and inequalities?
2 EQ: How can we graph
the relationship between
2 variables that are
directly or indirectly
related?
3 EQ: How can we use a
RULE to generate an
output for a given input?
5 EQ: How can we
identify the Domain and
Range of a function?

6 EQ: What are
restrictions on a domain

Student Objectives

CCLS

● Solve absolute value equations and inequalities by creating two
/inequalities to solve, and justify each step
● Explain rules around negatives and inequalities
● Use graphing technology to verify solutions
● Make a table with the independent and dependent variables labeled
● Use this table to create a graph to represent the situation
● Identify a direct and indirect relationship in a situation, equation,
graph, and table

● AREI.11
● F-IF7

● Generate range of a function for a given domain and function rule
● Match each situation with its Graph, Type and Rule.
● Define and identify graphs, situations, rules and tables of functions that are
direct, indirect, linear with b≠0 and exponential.

● F-IF1 abc
● FIF2,5,7,9
● F-LE3
● F-LE5
● F-IF1
● F-IF4
● F-IF5
● F-IF7
● F-IF9

● Identify and draw mapping diagrams of relations that are one-to-one
and onto, and explain why
● State or show that a relation is a function when it is one-to-one
● For a given function rule and domain, create table, plot points.
● Use points to make inferences about graph’s appearance and about
function’s domain and range
● Check hypothesis with technology
● Identify the following types of functions by graph and rule, and their
corresponding domain and range: constant, polynomial (linear,
quadratic, etc.), radical, rational, exponential or sinusoidal functions.
●
Explain/Define even and odd functions
●
Identify restrictions on a domain of a function by viewing

● F-IF2
● F-IF9

● F-IF7d

and how can we find
them?

graph or by setting denominator of a rational function = 0
● Explain/show when function graphs will have holes or asymptotes

7 EQ: How can we
determine if a
relationship is a function?
8 EQ: How can we
compute the average
rate of change of a
function over a given
interval?

● Use TI Nspire technology to manipulate and analyze graphs,
including funding domain and range
● Explain under what conditions a relation is a function

● F-IF5
● F-IF7

●
Explain/define average rate of change (AROC) as slope
between two points
●
Calculate AROC over intervals of decreasing size for linear,
exponential, logarithmic, polynomial, rational, and sinusoidal graphs
●
Make generalizations and comparisons about the rate of
change of various types of functions
● Utilize TI Nspire technology to measure rate of change and show
functions graphically, in table
● Identify polynomial functions by rule and graph, and make
statements about function’s degree and number of roots
● State and show that a transformation from f(x) to f(x+a) is a
horizontal shift a units to the left, and that f(x) to f(x-a) shifts a units
to the right.
● State and show that a transformation from f(x) to f(x)+a is a vertical
shift a units up, and that from f(x) to f(x)- a is a vertical shift a units
down
● State and show that a transformation from f(x) to -f(x) is reflection
over the x-axis, and that from f(x) to f(-x) is reflection over the yaxis
Guiding Questions for EQs 9 and 10:
● Can you describe how the graph is moving as you…
○ Make a, b, c, d bigger, smaller, or negative?
● Explain why the placement of a, b, c, d in the function
equation changes the resulting graph in different ways?
● What does the words transformation, algebraically and
graphically mean in this context?
● How does a function’s graph change when...
○ a constant is added or subtracted either outside or
inside of parentheses?
○ The entire function is multiplied by a constant > 1? A
constant such that 0<c<1? A negative number?
○ Only the x inside the parentheses is multiplied by a
constant? A negative number?
● Create your own composition of transformations and write the
notation form and the explanation of the movements.
● Demonstrate horizontal and vertical shifts, reflections over x and y
axes kinesthetically with a functions dance as well as with graphing
manipulation in TI-Nspire visual activity
● Demonstrate appearance of constant, linear, quadratic, radical,
rational, exponential, absolute value or sinusoidal functions
kinesthetically
● Identify functions and transformations when viewing dance
performances
●
State/explain/show that when f(x) is transformed to f(x+a)
domain shifts to left for +a, right for –a.
●
State/explain/show that when f(x) is transformed to f(x)+a,
range shifts up for +a, down for –a.
●
State/explain/show that when f(x) is transformed to -f(x),
range is multiplied by -1
● State/explain/show that when f(x) is transformed to f(-x), domain is
multiplied by -1
Guiding Questions for EQ 11:
● When a, b, c, d are included in the function equation, what
specific values are changing? Explain how graphically, and why
algebraically. Relate your response to the Domain and Range.
● Define the words inverse and composition, and explain it as

● F-IF6

9 EQ: How does
changing the RULE for a
function affect its graph?

10 EQ: How can we
describe and show
Transformations of
Functions?

11 EQ: How do
transformations of a
function affect domain
and range?

●
●
●
●

F-IF4
F-IF7 abc
F-BF3
G-CO5

● F-IF4
● F-BF3
● G-CO5

● F-IF4
● F-IF5

a transformation in both an algebraic and geometric context.
12 EQ: How can we
manipulate equations of
functions to determine
properties of graphs?
13 EQ: How can we
write an equation to
model a situation?

●
Use arithmetic expressions to convert between standard and
root form of equations
●
Find roots, y-intercepts, max and min
●
Describe end behavior

● F-IF8

●
Recognize type of function that best fits a situation or data set
●
Use knowledge of input/output pairs and rate of change to
write equation of a function for given situation or data set
● Use TI Nspire technology to check equation/run regressions

● F-BF1ab

Work on Projects
14 EQ: What is an
● Define inverse
● F-BF4
● Explain under what conditions a function is invertible
abcd
inverse function and
when do they exist?
15 EQ: How can we find
● Find a function’s inverse algebraically
● F-IF2
●
Check
inverse
graphically
● F-BF4
an inverse function
abcd
algebraically?
16 EQ: What is a
● Define composition
● F-BF1c
● Compute compositions of two functions for given numerical input
composition of
value
functions?
17 EQ: How can we
● Compute compositions of two functions for variable input
● F-BF1c
create a rule that is a
composition of two
functions?
● 24 and 25 Project Presentation
● Re-engagement:
18 EQ: What do we need to remember
● Determine if functions are invertible
● Find inverses algebraically and graphically
about compositions and inverses?
● Compose two functions for numerical and variable inputs
19 EQ: What do we need to remember
● Make predictions about transformed functions’ graphs,
domain and range based on knowledge of parent function’s
about transformations of functions?
properties
20 EQ: What topics do we need to study
● Define relation, function inverse, domain, range, onto
● draw mapping diagrams that are or are not onto or functions
for MONDAY's test?

21 Unit Exam
Activities:
● Students generate written and oral
arguments and critique these, Pair Share
and Group Work, generate graphic
representations of functions, make
connections to models of functions in own
lives, create visual example on paper and
kinesthetically, create own problems,
Error Analysis
Assignments:
● INB Tasks, Dance Rubric, Functions
Modeling Project

Assessments Used (Formative F & Summative S):
● Daily “So What? What now?” writing prompt
F/S
● Interactive Notebook Tasks F/S
● Functions activities 1 and 2
● Functions Dance Activity
● Closed notes Quiz – “Pictures of Functions”
● Functions Modeling Project
● Functions Unit Test
● Mid Unit Quest F/S
● Unit Exam S

Algebra 2 Quadratic Functions Algebra 2 Unit 5 Outline
Approximately 6 weeks
Summary of Unit Outcomes: TSW
● Identify GCF for polynomial expressions, and utilize skill when factoring polynomials
● Factor polynomials of varying degrees
● Manipulate equations to standard from
● Transform functions between standard, vertex and root form
● Find function for a given graph and vice versa, and explain how
● Model real world situations using quadratic functions, explaining significance of extrema, intercepts and rate of
change
● Use quadratic formula where appropriate
Standards addressed in Unit:
Common Core Learning Standards
(from http://www.corestandards.org/assets/CCSSI_ Math%20Standards.pdf )
N-CN.1. Know there is a complex number i such that i2 = –1, and every complex number has the form a + bi with
a and b real.
N-CN.2. Use the relation i2 = –1 and the commutative, associative, and distributive properties to add, subtract,
and multiply complex numbers.
N-CN.7. Solve quadratic equations with real coefficients that have complex solutions
N-CN.9. (+) Know the Fundamental Theorem of Algebra; show that it is true for quadratic polynomials.
A-CED2. Create equations in two or more variables to represent relationships between quantities; graph
equations on coordinate axes with labels and scales.
A.APR.6. Rewrite simple rational expressions in different forms; write a(x)/b(x) in the form q(x) + r(x)/b(x), where
a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of b(x), using inspection,
long division, or, for the more complicated examples, a computer algebra system.
A-REI4. Solve quadratic equations in one variable.
a. Use the method of completing the square to transform any quadratic equation in x into an equation of the form
(x – p)2 = q that has the same solutions. Derive the quadratic formula from this form.
b. Solve quadratic equations by inspection (e.g., for x2 = 49), taking square roots, completing the square, the
quadratic formula and factoring, as appropriate to the initial form of the equation. Recognize when the
quadratic formula gives complex solutions and write them as a ± bi for real numbers a and b.
A-REI.5. Prove that, given a system of two equations in two variables, replacing one equation by the sum of that
equation and a multiple of the other produces a system with the same solutions.
A-REI.11. Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = g(x)
intersect are the solutions of the equation f(x) = g(x);
A-SSE.1a. Interpret parts of an expression, such as terms, factors, and coefficients.
A-SSE.3a.Factor a quadratic expression to reveal the zeros of the function it defines.
*A-SSE.3b.Complete the square in a quadratic expression to reveal the maximum or minimum value of the
function it defines.
F-IF7a. Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and
using technology for more complicated cases. Graph linear and quadratic functions and show intercepts, maxima,
and minima.
F-IF7d. (+) Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available,
and showing end behavior.
F-IF8a. Write a function defined by an expression in different but equivalent forms to reveal and explain different
properties of the function. Use the process of factoring and completing the square in a quadratic function to show
zeros, extreme values, and symmetry of the graph, and interpret these in terms of a context.
A-CED.3. Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and
interpret solutions as viable or nonviable options in a modeling context.
Practice Standards (addressed throughout unit):
Make sense of problems and persevere in solving them, Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others, Look for and make use of structure.
Look for and express regularity in repeated reasoning
Essential Questions:
Essential Question
Student Objectives, TSW
CCLS
1. EQ: How can we find
●
Find greatest common factor (GCF) for given pairs, triples of
● N-CN.7

the roots of a
Quadratic Function
by factoring?
2.
EQ: How can
we use completing the
square to solve
quadratic equations?
3.
EQ: How can
we convert between
vertex, root and
standard form for a
quadratic function?
4. EQ: How can we use
properties of
functions to graph
Quadratics?
5. EQ: How can we
identify parts of a
quadratic graph
algebraically?
6.
EQ: How can
we find the sum and
product of the roots,
and axis of symmetry
of a quadratic
function?
7. EQ: How can we
identify the focus and
directrix of a
parabola?
8.EQ: How can we solve
rational and radical
equations using
quadratic methods?
9. EQ: How can we solve
a quadratic linear
system?
Tangentially on regents

rational, polynomial expressions
●
Identify GCF for polynomials, and write in factored form
●
*Use long division to write polynomials in various forms
●
Factor trinomials and higher degree polynomials using various
methods (box method, 2 part), including extracting GCF first)
● Follow steps for proof of completing the square
● Relate completing the square to root or vertex form
● State quadratic formula

● A-REI4.b
● A-SSE.1a

● Relate completing the square to root or vertex form
● Use factoring or FOILING, as well as common factor extracting, to
convert between vertex, root and standard form
● Identify roots, vertex and y-intercept from any of the 3 forms
● Apply quadratic formula, stating roots in complex or simplest radical
form where applicable
● Identify the roots, y-intercept, and turning point of a quadratic
equation, and justify
● Sketch graph using those 4 critical points
● Use either factoring, quadratic formula or completing the square to
find roots
● Explain concavity as related to leading coefficient
● Graph parabolas with both rational and irrational roots
● Identify equation for axis of symmetry using quadratic formula

● F-IF8a
● A-SSE.1a
● A-REI4.a
● N-CN.1,2,9
● A.APR.6

● Generate and Explain formulas for sum and product of roots using
quadratic formula
● Determine standard form from given sum and product, and vice
versa, and justify

● A-CED2
● F-IF8a
● A-SSE.1a
● A-REI4.a
● N-CN.1,2,9
● A.APR.6
● F-IF7a,d
● F-IF8a

● Define/explain focus and directrix from a conical section and an
algebraic standpoint
● Explain the relationship between focus, directrix, vertex, roots, yintercept, A value, and explain process for finding all when given
some of these
● Utilize squaring, cross multiplication and two step algebra to
manipulate given equation into a quadratic form, and then solve.
● Identify what equations are analogous to a quadratic and explain
● Solve system by setting two equations equal, using algebra to make
one side equal to zero, and solve using quadratic methods
● Recognize and apply that solutions are points on form (x,y) and use
substitution to generate y-coordinate

● A-SSE.3b
● A.APR.6

● F-IF7a,d
● A-SSE.3b
● N-CN.1
● N-CN.2
● N-CN.9
● A-CED2.
● A-CED2.
● A-SSE.3b
● F-IF7a,d

● A-SSE.1a
● A_REI-4
● A-CED-2
● A-REI.5
● AREI.11

Re-engagement: HW and CW = Review Sheet
9 EQ: What are the key concepts to remember about quadratic formula?
10 EQ: What are the key concepts to remember about graphing quadratics?
● 12 Unit Exam
Activities:
● Students generate written and oral arguments and critique these, Pair Share and Group Work, generate
graphic representations of functions, make connections to models of quadratic functions in own lives, create
visual example on paper and kinesthetically, create own problems, write out competed graphing algebra
problem step by step, Error Analysis
Assignments:
● INB Tasks
● Classwork Graphing Activities (one with real, one with irrational roots) where students are given a function
and must graph it with appropriate scale, explain real world significance of roots, extrema, intercepts)
● Team Task presentations on Factoring, Completing the Square with Algebra Tiles
● Parabola Bridge Project based on FFT Korea/Japan Trip (based on timing, this may be in Spring term)
Assessments Used (Formative F and Summative S):
● Daily “So What? What now?” writing prompt F/S

●
●
●

Interactive Notebook Tasks F/S
Mid Unit Quest F/S
Unit Exam S

Algebra 2 Trigonometric Functions and Applications Unit 6 Outline
Approximately 5 weeks
Summary of Unit Outcomes:
● Define sin, cos, tan, csc, sec and cot as ratios of sides of right triangles, state and explore
relationships between these ratios, and state a trig ratio of any angle using knowledge of special
right triangles or technology, and reference angles
● Make observations about and sketch the graphs of these 6 ratios, as well as –sin and –cos, and
restrict domain appropriately so that function is invertible
● Determine the shape, domain and range and features of trigonometric functions by referring to the
Unit circle and identifying reference angles (increasing, decreasing, positive, negative)
● Observe and build Periodic Functions and their graphs given key features or description (amplitude,
period, average value, maximum, minimum)
Standards addressed in Unit:
Common Core Learning Standards
(from http://www.corestandards.org/assets/CCSSI_ Math%20Standards.pdf )
F-IF1. Understand that a function from one set (called the domain) to another set (called the range)
assigns to each element of the domain exactly one element of the range. If f is a function and x is
an element of its domain, then f(x) denotes the output of f corresponding to the input x. The graph
of f is the graph of the equation y = f(x).
F-IF2. Use function notation, evaluate functions for inputs in their domains, and interpret statements
that use function notation in terms of a context.
F-IF4. For a function that models a relationship between two quantities, interpret key features of
graphs and tables in terms of the quantities, and sketch graphs showing key features given a verbal
description of the relationship. Key features include: intercepts; intervals where the function is
increasing, decreasing, positive, or negative; relative maximums and minimums; symmetries; end
behavior; and periodicity.
F-IF5. Relate the domain of a function to its graph and, where applicable, to the quantitative
relationship it describes.
F-IF7. Graph functions expressed symbolically and show key features of the graph, by hand in
simple cases and using technology for more complicated cases.
e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and
trigonometric functions, showing period, midline, and amplitude.
F-IF9. Compare properties of two functions each represented in a different way (algebraically,
graphically, numerically in tables, or by verbal descriptions).
F-BF1. Write a function that describes a relationship between two quantities.
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.
F-BF3. Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for
specific values of k (both positive and negative); find the value of k given the graphs. Experiment
with cases and illustrate an explanation of the effects on the graph using technology
F-BF4. Find inverse functions.
a. Solve an equation of the form f(x) = c for a simple function f that has an inverse and write an
expression for the inverse.
d. (+) Produce an invertible function from a non-invertible function by restricting the domain
G-CO5. 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.
F-TF 1. Understand radian measure of an angle as the length of the arc on the unit circle subtended
by the angle.
F-TF 2. Explain how the unit circle in the coordinate plane enables the extension of trigonometric
functions to all real numbers, interpreted as radian measures of angles traversed counterclockwise

around the unit circle.
F-TF 3. (+) Use special triangles to determine geometrically the values of sine, cosine, tangent for
π/3, π/4 and π/6, and use the unit circle to express the values of sine, cosines, and tangent for x, π
+ x, and 2π – x in terms of their values for x, where x is any real number.
F-TF 4. (+) Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric
functions.
F-TF 5. Choose trigonometric functions to model periodic phenomena with specified amplitude,
frequency, and midline.
F-TF 6. (+) Understand that restricting a trigonometric function to a domain on which it is always
increasing or always decreasing allows its inverse to be constructed.
F-TF 8. Prove the Pythagorean identity sin 2(θ) + cos2(θ) = 1 and use it to find sin(θ), cos(θ), or
tan(θ) given sin(θ), cos(θ), or tan(θ) and the quadrant of the angle.
G-SRT 7. Explain and use the relationship between the sine and cosine of complementary angles.
F-TF 9. (+) Prove the addition and subtraction formulas for sine, cosine, and tangent and use them
to solve problems.
G-SRT 6. 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.
Practice Standards: (implemented throughout Unit)
Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Look for and make use of structure
Look for and express regularity in repeated reasoning.

Essential Questions:
Essential Question
1 EQ: What are the
special right triangles?

2 EQ: What are the trig
ratios associated with
special right triangles?
3 EQ: What are the
trigonometric
cofunctions and how
can we use them to
describe ratios of sides
of a right triangle?
4 EQ: How can we
simplify trigonometric
expressions?
EQ: How can we find trig ratios for a
sum or difference of angles?

EQ: How can we find trig ratios for
double and half angles?

5 EQ: How can we use

Student Objectives
● Define ratio
● Use simplest radical form
● Discover the ratios of the side lengths for 45:45:90 and
30:60:90 triangles
● Identify missing 2 sides, in simplest radical form, for any
given side length of a special right triangle
● Define sin, cos, tan
● Rationalize denominators
● Explain/discover that trig ratios for a given angle are
equivalent because they are ratios of sides of similar
triangles
● Define csc, sec and cot as ratios of sides of a right triangle
● Define tan as sin/cos and cot as cos/sin

CCLS
● F-TF 3
●

● Define identity
● Recognize that tan=sin/cos, and use this identity and
cofunctions to simplify trig expressions or prove trig
identities
●

● F-TF8

● Draw two right triangles to represent given trig ratios, and find missing side with Pythagorean
theorem
● Make appropriate substitutions into the sum and difference formulas
● Make observations about the sin and cos, and the tan and cot of Complementary and
Supplementary angles, and conclude by writing identities
● Use sum and difference formulas to prove double angle formula
● Draw a right triangles to represent given trig ratios, and find missing side with Pythagorean
theorem
● Make appropriate substitutions into the double and half angle formulas

● A2.A.76
● F-TF9+

● Explain what a reference angle is and how it is used

● F-TF 3
● G-SRT 6

● F-TF 3

●

● A2.A.77
F-TF9+

● F-TF 3

reference angles to find
trig ratios for angles
greater than 90?
6 EQ: What is the Unit
Circle and how is it
used?

7 EQ: What does it
mean to “unwrap” the
Unit Circle?

8 EQ: How can we
sketch sin and cos
curves by using
reference angles (and
no technology)?
9 EQ: How should we
restrict the domain of
inverse trig functions?

10 EQ: How can we
identify graphs of trig
functions?
11 EQ: What are
radians and minutes?

12 EQ: What are the
properties of periodic
functions?

13 EQ: How can we use
features of a graph to
write periodic functions,
and vice versa?
●

Re-engagement:

● Identify where sin, cos and tan are positive or negative and
why
● reference angle activity
● State and apply the standard equation for a Circle, Unit
circle
● Note that the radius of a unit circle is 1, and explain why in
a unit circle, the adjacent side is = cos𝑐, and opposite =
sin𝑐
● Derive the first Pythagorean Identity: sin 2𝑐+cos2𝑐=1
● Using sin2𝑐+cos2𝑐=1, derive the other 4 Pythagorean
Identities by dividing and subtracting sin and cos
● Start Unwrapping Unit Circle Nspire activity
● Identify reference angles
● Make note of patterns and relationships among sides and
angles (for example, as 𝑐 increases, the length of the
opposite side increases and so does sin 𝑐)
● Note that a point on the unit circle has coordinates (cos 𝑐,
sin 𝑐)
● Unwrapping Unit Circle Nspire activity
● Using reference angles, fill out chart of all 6 cofunctions,
for all 17 critical angles
(0,30,45,60,90,120,135,150,180,210,225,240,270,300,31
5,330,360)
● Use this chart to sketch sin and cosine curves
● Explain how trig ratios for quadrantal angles
(0,90,180,270,360) can be calculated, without technology
● Sketch graphs of the inverse of sin, cos and tan, and
explain how to restrict the domain so that they are
functions
● Sketch graphs of all 6 trig functions, and –sin, -cos

● Double Quiz on sin/cos graphs with critical points labeled,
and on IDing all 6 trig function graphs.
● Discuss minutes if time.
● Define radian as an angle measure that relates the ratio of
the intercepted arc to the circumference
● Find the length of intercepted arcs using proportions
● Convert between degrees and radians, and partial degrees
and minutes
● Convert all 17 critical angles to radians and add to the
chart
● Define and state the amplitude, period and average value
of a trig function, by looking at its graph
● Identify relationships between the constants A,B,C in the
function f(x) = Asin/cosBx + C, and form and test
hypothesis using graphing technology (Nspire)
● *Note that sin(x)=cos(x+90)
● Identify amplitude, period and average value from an
equation, graph or situation
● Fit data (weather) to a curve and write appropriate
equation

●
●
●
●
●
●

F-IF1
F-IF2
F-TF2
F-TF 3
F-TF 4
F-TF 8

●
●
●
●
●
●

F-IF1
F-IF2
F-IF9
F-TF2
F-TF 3
F-TF 4

●
●
●
●
●
●

F-IF1
F-IF2
F-IF9
F-TF2
F-TF 3
F-TF 4

●
●
●
●
●
●
●
●
●
●
●
●

F-IF1
F-IF2
F-IF4
F-IF5
F-IF7e
F-BF4ad
G-CO5
F-TF 6
A2.A.65
F-IF1,2
F-TF2,3,4
A2.A.65

● F-TF 1

● F-IF1,2,4,5

●
●
●
●
●

F-IF7e,9
F-BF1
F-BF3
G-CO5*
F-TF 5

● F-IF1,2,4,5

●
●
●
●

F-IF2,4,5
F-IF7e,9
F-BF1,3
F-TF 5

18 EQ: What do we need to remember about the six trig ratio and functions?
19 EQ: What do we need to remember about graphs of the six trig ratio and functions?
20 EQ: What do we need to remember for tomorrow’s test?
21 Unit Exam
Activities:
● Students generate written and oral arguments and critique these, Pair Share and Group Work,
generate graphic representations of functions, make connections to models of trigonometric
functions in own lives, create visual example on paper and kinesthetically, create own problems,
write out competed graphing algebra problem step by step, Error Analysis
● Weather Activity where student create function to model temperatures for a given city over the
course of a year.
● Unwrapping Unit Circle Activity
Assessments Used (Formative F and Summative S):
● Daily “So What? What now?” writing prompt F/S
● Interactive Notebook Tasks F/S
● Mid Unit Quest F/S
● Unit Exam S

Algebra 2 Probability Algebra 2 Unit 7 Outline
Approximately 3 weeks
Summary of Unit Outcomes: (TSW)
● Define and create representations of sample space
● Differentiate between and find theoretical and empirical probabilities
● Differentiate between dependent and independent events, and justify
● Determine conditional probabilities, write using appropriate notation, and justify
● Make and apply connections between prompts and probability laws (i.e. add when finding P(A or
B), multiply when finding P(A and B),
●
●
●

*Identify and differentiate between situations that can be solved using permutations, combinations, or multiplication counting principle, and describe rationale behind
each (for example, explain that nCr = nPr / rPr because dividing by rPr eliminates all repeated combinations, and demonstrate using a simple tree diagram
*Discuss meaning of the Binomial Probability Theorem (i.e. In nCr(p)r(1-p)n-r, nCr represents the number of possible ways (p)r and (1-p)n-r can be combined)*
*Compute “at least,” “at most” and “exactly” probabilities using Binomial Probability Theorem

Standards addressed in Unit:
Common Core Learning Standards http://www.corestandards.org/assets/CCSSI_ Math%20Standards.pdf
S-CP 1. 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 2. 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 3. 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 5. 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 6. 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 7. 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 8. (+) 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-CP 9. (+) Use permutations and combinations to compute probabilities of compound events and
solve problems.
S-MD 6. (+) Use probabilities to make fair decisions (e.g., drawing by lots, using a random number
generator).
S-MD 7. (+) Analyze decisions and strategies using probability concepts (e.g., product testing,
medical testing, pulling a hockey goalie at the end of a game).
Practice Standards: (implemented throughout Unit)
Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Look for and make use of structure.
Look for and express regularity in repeated reasoning.
Essential Questions:
Essential
Student Objectives
CCLS
Question
● S-CP 5
1 EQ: What ● Define and create representations of sample space
● Create tree diagrams, systematic lists and other representations, and
is
use them to find probability of a given outcome
probability?
● Differentiate between and give examples of theoretical and empirical
probabilities
● Identify dependent and independent events, and justify
● Explain why 0 ≤ probability ≤ 1.
● Paper Clip Probability Activity
● S-CP 2
2 EQ:
● Determine conditional probabilities, write using appropriate notation
● S-CP 3
(i.e.
Find
probability
of
getting
into
Columbia,
given
you
took
four
years
What is
● S-CP 5
of
Math)
conditional
● S-CP 6
● Add independent probabilities when finding P(A or B)
probability?
● Multiply independent probabilities when finding P(A and B), when A and
B are independent events
3 EQ: How
● S-CP 1
● Use geometric representations (Venn Diagram) to show computation of
● S-CP 6
can we
probabilities that intersect (and/or)
● S-CP 7
characterize ● Define subset, complement, intersection, union, and identify for given
● S-CP 8
overlapping
sample space
sample
spaces?
EQ: How can we find ●
a total number of
●
possibilities?
●

Explain/show with a sample space diagram how Multiplication Counting Principle can be used to generate number of
items in a sample space
Through observing a sample space, derive formulas for nCr and nPr
Identify and differentiate between situations that can be solved using permutations, combinations, or multiplication
counting principle, and describe rationale behind each (for example, explain that nCr = nPr / rPr because dividing by rPr
eliminates all repeated combinations, and demonstrate using a simple tree diagram
●
Identify situations that are “with” or “without replacement” and adjust probability calculations accordingly
EQ: How can we compute probabilities for
●
Discuss meaning of the Binomial Probability Theorem (i.e. In nCr(p)r(1-p)n-r, nCr represents
the number of possible ways (p)r and (1-p)n-r can be combined)*
situations with two possible outcomes?

● S-CP 9

EQ: How can we find the probability that
something will occur exactly, at least or at most r
times?

● A2.S.15

●

Compute “at least,” “at most” and “exactly” probabilities using Binomial Probability Theorem

● A2.S.11
● A2.S.15

4 Re-engagement: EQ: What topics do we need to study for tomorrow’s test?
Unit Exam
Activities:
● Students generate written and oral arguments about probability (with, without replacement,
independent, dependent, etc.) and critique these, Pair Share and Group Work, engage in hands on
probability modeling, generate graphic representations of sample space, make connections to
probability in own lives, create own problems, Error Analysis
● INB Tasks
Assessments Used (Formative F and Summative S):

●
●
●
●

Daily “So What? What now?” writing prompt F/S
Interactive Notebook Tasks F/S
Mid Unit Quest F/S
Unit Exam S
Algebra 2 Statistics Algebra 2 Unit 8 Outline
Approximately 4 weeks

Summary of Unit Outcomes: (TSW)
●

Identify appropriate statistical representations and methods of data collection for real world data
sets
● Make an argument about the strength of a statistically supported hypothesis/statement
● Collect unbiased data, select and carry out method of aggregation
● Create comprehensible, accurate portraits of data and hypothesis
● Identify which regression model (linear, exponential, etc.) best models given situation
● Differentiate between univariate and bivariate data
● Use technology to run statistical analyses
Common Core Learning Standards
S-ID1. Represent data with plots on the real number line (dot plots, histograms, and box plots).
S-ID 2. Use statistics appropriate to the shape of the data distribution to compare center (median,
mean) and spread (interquartile range, standard deviation) of two or more different data sets.
S-ID 3. Interpret differences in shape, center, and spread in the context of the data sets,
accounting for possible effects of extreme data points (outliers).
S-ID 4. Use the mean and standard deviation of a data set to fit it to a normal distribution and to
estimate population percentages. Recognize that there are data sets for which such a procedure is
not appropriate. Use calculators, spreadsheets, tables to estimate areas under the normal curve.
S-ID 5. Summarize categorical data for two categories in two-way frequency tables. Interpret
relative frequencies in the context of the data (including joint, marginal, and conditional relative
frequencies). Recognize possible associations and trends in the data.
S-ID 6. Represent data on two quantitative variables on a scatter plot, and describe how the
variables are related.
Fit a function to the data; use functions fitted to data to solve problems in the context of the data.
Use given functions or choose a function suggested by the context. Emphasize linear, quadratic, and
exponential models.
Informally assess the fit of a function by plotting and analyzing residuals.
Fit a linear function for a scatter plot that suggests a linear association.
S-ID 7. Interpret the slope (rate of change) and the intercept (constant term) of a linear model in
the context of the data.
S-ID 8. Compute (using technology) and interpret the correlation coefficient of a linear fit.
S-ID 9. Distinguish between correlation and causation.
S-IC1. Understand statistics as a process for making inferences about population parameters based
on a random sample from that population.
S-IC13. Recognize the purposes of and differences among sample surveys, experiments, and
observational studies; explain how randomization relates to each.
S-IC12. Decide if a specified model is consistent with results from a given data-generating process,
e.g., using simulation. For example, a model says a spinning coin falls heads up with probability 0.5.
Would a result of 5 tails in a row cause you to question the model?
S-IC14. Use data from a sample survey to estimate a population mean or proportion; develop a
margin of error through the use of simulation models for random sampling.
S-IC15. Use data from a randomized experiment to compare two treatments; use simulations to
decide if differences between parameters are significant.
S-IC16. Evaluate reports based on data.
S-CP 4. 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 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 results.
Practice Standards: (implemented throughout Unit)
Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Look for and make use of structure.
Construct viable arguments and critique the reasoning of others.
Look for and express regularity in repeated reasoning.

Essential Questions:
Essential Question

Student Objectives

CCLS

1 EQ: What are
statistics?

● Participate in survey discussion activity/discussion
● Define statistics, bivariate, univariate, frequency, qualitative,
quantitative, outliers and bias
● Identify/define observational studies and controlled experiments

● S-ID3
● S-IC1
● S-IC13

2 EQ: How can we
quantify univariate
data?

● Define and compute the measures of central tendency (MCT):
mean, median and mode for given data
● Discuss, for given situations, which MCT best describes the set
and why.
● Define and compute the measures of dispersion: variance,
standard deviation, quartile 1, quartile 3, max, min for a given
data set both by hand and with technology (including box and
whisker)
● Identify bias in surveys and make alternations so that survey is
fair
● Record data in a frequency table when appropriate, on paper and
in calculator
● David and Goliath activity

● S-ID1
● S-ID2
● S-ID3
●

3 EQ: What is a
normal distribution?

● Place data points on a dot plot to show normal bell curve
● Explain the meaning of the bell curve’s shape and percents
● Use Bell Curve to answer questions about given populations
● By hand or with technology, compute the standard deviation for a
given data set. Then apply using bell curve.
● Discover and explain why as the number of data pieces increases,
the curve becomes more normal
● Recognize the shape of normal curves, skewed curves, and totally
non normal distributions, and what that means for the data set.
● State and explain that a 95% confidence interval means to +/- 2
standard deviations from the mean (and 68% is 1 deviation,
99% is 2)
● State and explain that a confidence interval means you are
confident that the mean is within that interval.

● S-ID4

5 EQ: How can we
determine and
utilize margin of
error?

● State and apply the formula Margin or Error =
● State and apply that when SD is not given, this formula can be
used: Margin of error = (# of z deviations)*[sqrt((p)(1-p)/n)]
○ For example, Aug 2016, # 12: p = .55, 1-p = .45, n
= 900 and z = 2 because 95% means 2 deviations).
Thus, ME = 2*root((.55)(.45)/900))=.03*2=.06

SIC3,4,5

EQ: How can we compare
bivariate data? ?NOTE this is
now an ALGEBRA i LESSON
for 9th/10th grade

●
●
●
●
●

EQ: How can we identify trends
in data?

● Define correlation coefficient, and estimate for linear models
● Carry out regressions using technology
● Identify appropriate regression by looking at curve shape of scatterplot, and support with calculator measures
(correlation coefficient, sum of squares)
● Make a hypothesis about the relationship between two factors, and collect data that supports or contradicts
that hypothesis, with explanation of why

4 EQ: How can we
use information
about simulations
to assess
reasonable
statistical
statements?

NOTE this is now an ALGEBRA
i LESSON for 9th/10th grade

Differentiate between frequency tables and bivariate tables
Create scatterplots by hand and in calculator
Define correlation, causation
Make observations and hypotheses about trends in data
Identify positive, negative, strong and weak correlations

SIC2,3

●
●
●
●
●

S-ID
S-ID
S-ID
S-ID
S-ID

5
6
7
8
9

●
●
●
●

S-ID
S-ID
S-ID
S-ID

6
7
8
9

EQ: How can we use regressions
to make predictions?
NOTE this is now an ALGEBRA
i LESSON for 9th/10th grade

● Select most appropriate regression model based on scatterplot of bivariate data
● Find regression equation using technology and make predictions (solving for both independent and dependent
variable)
● This includes solving for an exponent using logs.

● S-ID 6
● S-ID 7
●

6 Re-engagement: EQ: What topics do we need to study for tomorrow’s test?
Unit Exam
Activities:
●
Survey activity/discussion: students create a survey question that each of their peers answer by
rotated the cards around the room. Students also send their questions to the smartboard by using
TI-Navigator. Once all data has been collected, students review the list of questions, and discuss
the questions similarities and differences, thus defining bivariate, univariate, frequency,
qualitative, quantitative and bias. For homework, students create one qualitative and one
quantitative question and a sample answer for each.
●
Univariate Mini-Project: Students collect univariate data and display appropriately, finding
measures od dispersion and central tendency
●
Correlation Coefficient Mini-Project: Students collect bivariate data on two factors that they
hypothesize are related. They display appropriately, finding line of best fit and correlation
coefficient and discuss verbally or in writing if the data supports their hypothesis
●
Matching activity between function types and bivariate data sets
●
Students generate written and oral arguments and critique these, Pair Share and Group Work,
generate graphic representations of functions, make connections to models of quadratic functions
in own lives, create visual example on paper and identify them in the real world, create own
problems, write out competed graphing algebra problem step by step, Error Analysis
●
INB Tasks
Assessments Used (Formative F and Summative S):
● Daily “So What? What now?” writing prompt F/S
● Interactive Notebook Tasks F/S
● Mid Unit Quest F/S
● Unit Exam S

FERRELL - Differentiation and Purposeful Grouping Rationale
Forms of Assessment - Summative (S) and Formative (F), including Checks for Understanding (CFU)
● Fist to Five, Cold Calling, Exit Slips, Partner Talk (CFU/F)
● Trade and Grade Assignments (CFU/F/S)
● Consistent Circulation by teacher (CFU/F)
● Student written reflections/reactions embedded in assignments (F/S)
● Student self analysis of data, correction and reflection (F/S)
● For Periods 3,4,5, every day the students turin in a sheet in which their Do Now and their “So
What/What now?” exit slip is reviewed and commented on by the instructor, who returns it the
next day (F/S)
● For period 2, students engage in individualized assignments based on needed review, and
those assignments are turned in. (F/S)
● Projects for Real World Applications (S)
● Unit Exams (S)
● Mock Regents Exams and Corrections (F/S)
Mods for ALL STUDENTS, including IEP/ESL students:
Please note that in addition to the specifications below, ALL STUDENTS are provided access to:
● extended test time by request
● use of graphic organizers and visual aids
● Second reading of directions by request
● Translated materials by request
● Seat changes by request with justified rationale
● Lessons and activities differentiated in a variety of ways based on VAK and Intelligence types
(see chart below summarizing learning types
SPED/ESL Students’ Mods ( student names available upon request - names not posted publicly)
Per 2 STILL UPDATING WITH 2018 info!!!
● 2 resource room students

Per 5
● 1 resource room student

Per 3
● 1 resource room student
● 1 SpEd with speech-related learning disability
who is a visual learner benefiting from graphic
organizers
● 1 SpEd with trouble decoding and keeping
track of info who benefiting from graphic
organizers and from front room seating and
individual attention
● 1 SpEd who has ICT for some classes, is a
visual and auditory learner
● 1 ESL who has a push in ELA ESL course, and
benefits from sitting with other fluent Spanish
speakers, having assignments translated

Per 4
● 1 resource room student
● 1 SpEd/ESL student who has push
in ESL ELA class, struggles with
reading comprehension/decoding
and benefits from graphic
organizers, individual attention, seat
in front
● 1 ESL with push in ESL classes,
benefits from additional reading
time, has trouble focusing and
needs to avoid sitting with specific
friends, benefits from front seat

Other DIFFERENTIATION Strategies:

● Majority of assignments includes choice - students can select the questions that are at their
level, with teacher following up to encourage, guide them to more challenging questions if
needed
● When examples are given on the board, there is always a second question ready if needed,
and students are always invited to move on at their pace - instructor will say “If you feel you
have “got this” you may now move on to this handout, if you would like more practice, then
continue to follow me on the screen.”
● Teacher consistently identifies helper partners, for example “If you are having trouble you can
call me over, or call Ava because she is acing this.”
● Consistent circulation by teacher to maximize individual attention and on task behavior.
● Additional tutoring time is available during both lunch periods 3 times a week.
● Utilization of student interests and real world math applications in lessons - gleaned through a
handout called “Making Math Relevant to Students’ Lives” created in a Math for America PD,
and through a series of interviews about students favorite activities, home lives, future career
choice, etc.
● Cold calling using Popsicle Sticks
Student Grouping Rationales:
● HEGVAK8 - Heterogeneous Groups based on VAK and/or Multiple Intelligences and/or
Personality Color. Used when tasks specific to VAK or Intelligence is used
● HOGVAK8 - Homogeneous Groups based on VAK and/or Multiple Intelligences and/or
Personality Color
○ Within the first week of school students completed surveys about their Personality color,
Visual/Audio/Kinesthetic ratios, and Multiple Intelligences. All surveys are displayed on
back wall, and are grouped on the wall by period and by VAK and Intelligence types.
○ Please refer to attached chart which summarized the learning types for all students!
● SSTI - Student-selected and Teacher informed seating: created through teacher observation
and written/conversational student feedback about which students they would learn best
sitting near.
● Random - students are assigned to seats randomly as part of a Do Now activity (i.e. You are
handed a number and sit at a table labeled with its description (natural, irrational, etc.) Utilized
whenever ability to group items is called for in the Unit/lesson

