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Unit 1: Linear Equations and Inequalities

General Description of the Unit

In Unit 1, students will use properties of equality and distributive property, among other various strategies,
to solve equations and inequalities, and to graph the solution set on a number line. Students will practice

explaining their process and justifying their method choice. Students will rewrite equations in function form
and solve formulas and literal equations for a given variable. Students will explore the difference between
linear and compound inequalities as they write, solve, and graph compound inequalities.

Priority Standards

e AlLL.1: Represent real-world problems using
linear equations and inequalities in one variable,
including those with rational number coefficients
and variables on both sides of the equal sign.
Solve them fluently, explaining the process used
and justifying the choice of a solution method.

Enduring Understandings

* Proportional relationships express how quantities
change in relationship to each other.

¢ Both equations and inequalities utilize properties
of equality to solve. However, the solution to an
equation represents one value and the solution to
an inequality represents a set of values.

* The context of a problem determines the
reasonableness of a solution.

Key Concepts

* | can represent real-world
problems using linear
equations in one variable. o

e | can represent real-world

Related Concepts

e | can solve compound linear
inequalities in one variable.

| can represent the solution to
a compound linear inequality in

Supporting Standards

¢ ALL.7: Solve linear and quadratic equations and
formulas for a specified variable to highlight a
quantity of interest, using the same reasoning as
in solving equations.

e Al.L.2: Solve compound linear inequalities in one
variable, and represent and interpret the solution
on a number line. Write a compound linear
inequality given its number line representation.

Essential Questions

e How does comparing quantities describe the
relationship between them?

* What are the similarities and differences in
solving and expressing the solutions to equations
and inequalities?

* How do | know when a result is reasonable?

Vocabulary
* Solve

e Justify

* Represent

problems using linear one variable. * Interpret

inequalities in one variable. « | can interpret the solution to a e Determine
* | can represent real-world compound linear inequality in e Explain

equations and inequalities with one variable. « Write

variables on both sides of the

equal sign.

* | can solve a variety of linear
equations in one variable
fluently.

e | can solve a variety of linear
inequalities in one variable
fluently.

(continued on next page)

A Units of Study

e | can write a compound linear
inequality given its number line
representation.

e | can solve linear equations
and formulas for a specified
variable.

(continued on next page)
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e | can justify each step | take e | can solve quadratic equations
in solving a linear equation or and formulas for a specified
inequality. variable.

* | can extend my understanding
of solving equations for a value
to solving an equation for a
variable.

Mathematical Processes
PS.1: Make sense of problems and persevere in solving them.

e Explain the meaning of a given problem by analyzing explicit evidence.

 Consider similar problems to gain insights.

* Discuss the different ways to start a given problem and develop a plan for a solution path.
e Evaluate whether my solution makes sense in the context of a problem.

* Build new mathematical knowledge through problem solving.

» Apply and adapt a variety of appropriate strategies to solve problems.

* Monitor and reflect on my progress and change strategy if needed.

* Analyze and evaluate the mathematical thinking and strategies of others.

PS.4: Model with mathematics.

* Apply mathematics to solve problems in everyday life.

» Read a contextual problem and make assumptions and approximations to simplify the problem.

 Explain which quantities are important in a problem and use a variety of tools and representations to
show their relationship.

» Select, apply, and translate among a variety of mathematical representations to solve problems.

» Efficiently use technology to clearly present the relationships between mathematical information and ideas.

e Listen to peers explain which representation they used and determine which method was more efficient.

e Express quantitative/technical information in words and as a visual representation.

Resources

Proficiency Scales Digital Manipulatives
AlLL.1 Algebra by Example Individual Number Line:
Nail Polish Laminate this document and
"""""""""""""" provide it for each student or
Gas Pump group to allow them to use it
Turbo Texting with a dry erase marker.
The “35 Game” Scientific Calculator
Compound Inequalities on a. Candy and Dixie Cups
Number Line Algebra Tiles (Distributive Property)
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https://whenmathhappens.files.wordpress.com/2015/09/3-2_abe_w.pdf
https://whenmathhappens.com/2014/02/24/nail-polish/
https://whenmathhappens.com/2013/08/21/gas-pump/
http://mrorr-isageek.com/turbo-texting/
https://mathcoachblog.com/2016/01/07/the-35-game-for-compound-inequalities/
https://teacher.desmos.com/activitybuilder/custom/57b7f808ce9904f705558c4e
https://teacher.desmos.com/activitybuilder/custom/57b7f808ce9904f705558c4e
https://teacher.desmos.com/activitybuilder/custom/59a6c80e7620f30615d2b566
https://tasks.illustrativemathematics.org/content-standards/HSA/CED/A/1/tasks/582
https://tasks.illustrativemathematics.org/content-standards/tasks/1010
https://tasks.illustrativemathematics.org/content-standards/tasks/581
https://mathequalslove.blogspot.com/2016/10/introducing-compound-inequalities-with.html
https://mathbythemountain.wordpress.com/2016/10/14/solving-literal-equations-connect-4-full-class-game-student-approved/
https://mathbythemountain.wordpress.com/2016/10/14/solving-literal-equations-connect-4-full-class-game-student-approved/
https://drive.google.com/open?id=1ekcOA7hoVTKVQBhYgsoMLebaOh3ntIBg
https://www.desmos.com/scientific
https://betterlesson.com/lesson/521023/solving-multi-step-equations-with-candy-day-1-of-4
https://www.makesenseofmath.com/2018/11/4-tips-on-teaching-distributive-property.html
https://k12boost.com/

School Resources

Textbook Formative Assessments
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Unit 2: Linear Functions and Inequalities

General Description of the Unit

In Unit 2, students will review plotting points in a coordinate plane and use tables, x- and y-intercepts,
and slope and y-intercept to graph linear equations and functions. They will learn how to use function
notation, interpret slope as a rate of change in real-world situations, and explore how changing the slope

and y-intercept changes the graph. Students write equations of lines given various features of the line and
use the equations and graphs to solve real-world problems. They will explore the qualitative features of a
function, and learn to write and graph a function given key features. They graph linear inequalities in two
variables, interpret the solution set, and determine its reasonableness.

Priority Standards

* AlL.LF.4: Describe, qualitatively, the functional
relationship between two quantities by analyzing
key features of a graph. Sketch a graph that
exhibits given key features of a function that has
been verbally described, including intercepts,
where the function is increasing or decreasing,
where the function is positive or negative, and any
relative maximum or minimum values, Identify the
independent and dependent variables.

 ALL.3: Represent linear functions as graphs
from equations (with and without technology),
equations from graphs, and equations from tables
and other given information (e.g., from a given
point on a line and the slope of the line). Find the
equation of a line, passing through a given point,
that is parallel or perpendicular to a given line.

e ALL.6: Represent real-world problems using
linear inequalities in two variables and solve such
problems; interpret the solution set and determine
whether it is reasonable. Graph the solutions to a
linear inequality in two variables as a half-plane.

Enduring Understandings

* A different representation highlights different
features to a function, such as the input, output,
slope, solution (or solution set), and intercepts.

e Domain and range influence the slope of a
function, which can tell the learner more about
the rate of change of the situation.

A Units of Study

Supporting Standards

¢ ALLF.1: 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. Understand that
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. Understand the graph of f is the graph
of the equation y = f(x) with points of the form
(x, f(x)).

¢ AlL.LF.2: Evaluate functions for given elements of

its domain, and interpret statements in function
notation in terms of a context.

¢ ALF.3: Identify the domain and range of relations
represented in tables, graphs, verbal descriptions,
and equations.

¢ Al.L.4: Represent real-world problems that can be
modeled with a linear function using equations,
graphs, and tables; translate fluently among
these representations, and interpret the slope and
intercepts.

¢ AlLL.5: Translate among equivalent forms of
equations for linear functions, including slope-
intercept, point-slope, and standard. Recognize
that different forms reveal more or less
information about a given situation.

Essential Questions

e Why is it useful to use multiple representations of
linear equations and inequalities?

e Why is it important to consider slope, domain,
and range in problem situations?

Algebra| | © 2020 Equitable Education Solutions | k12boost.com | 7
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Key Concepts

e | can graph a linear equation
given its equation with
technology.

e | can graph a linear equation
given its equation without
technology.

e | can write a linear equation
given its graph.

e | can identify the slope and
y-intercept given a graph,
equation, or table.

e | can write a linear equation
given a table of values.

e | can write a linear equation
given the slope and a point on
the line.

e | can write a linear equation
given two points on the line.

e | can write the equation of a
line that is parallel to a given
line and through a given point.

e | can write the equation of a
line that is perpendicular to a
given line and through a given
point.

e | can write a linear inequality in
two variables to represent real-
world problems.

* | can graph a linear inequality
in two variables that represents
a real-world problem.

e Given a graph of a linear
inequality that represents
a real-world problem, | can
identify and interpret the
solution set.

¢ | can assess the
reasonableness of the solution
set of a linear inequality.

* | can describe the relationship
between two quantities by
analyzing a graph.

e | can sketch the intercepts of a
graph described verbally.

(continued on next page)

A Units of Study

Related Concepts

e | can write the equation of a
linear function to model a real-
world situation.

e | can translate among linear
representations.

e | can identify the slope and
y-intercept of a linear function
in the context of a real-world
situation.

e | can interpret the slope and
y-intercept of a linear function
that represents a real-world
situation.

e | can identify a linear function
as being written in either slope-
intercept form, point-slope
form, or standard form.

e | can manipulate a linear
function written in any form to
another form.

¢ | can identify the benefits of
writing a linear function in
various forms.

e | can determine whether a
relation is a function given a
set of ordered pairs, a table,
mapping diagram or a graph.

e | can represent relations and
functions using concrete,
verbal, numeric, graphic, and
algebraic forms.

¢ Given one representation, | can
represent a relation or function
in another form.

e | can find f(x) for each x in the
domain of f.

* | can relate (x, y) to (x, f(x)).

* | can evaluate functions for
given elements of its domain.

e | can interpret statements in
function notation in terms of a
context.

¢ | can describe the domain and
range of relations represented
in a table.

(continued on next page)

Vocabulary
e Describe
* Represent
e Graph

e Translate
e Interpret
* Solve

e |dentify

e Write

e Explain

e Justify

e Predict

e Find

e Evaluate

Algebral | © 2020 Equitable Education Solutions | k12boost.com | 8
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¢ | can sketch the intervals of
increase and decrease of a
graph described verbally.

e | can sketch the intervals
where a function is positive or
negative, described verbally.

* | can sketch any relative
maximum or minimum values
of a graph described verbally.

e | can identify the independent
and dependent variables of a
function described verbally.

e | can sketch a graph that
exhibits key qualitative
features that have been
verbally described.

Mathematical Processes
PS.4: Model with mathematics.

¢ | can describe the domain and
range of relations represented
in a graph.

¢ | can describe the domain and

range of relations represented
in an equation.

* | can describe the domain
and range of relations stated
verbally.

» Apply mathematics to solve problems in everyday life.
* Read a contextual problem and make assumptions and approximations to simplify the problem.
 Explain which quantities are important in a problem and use a variety of tools and representations to

show their relationship.

» Select, apply, and translate among a variety of mathematical representations to solve problems.

» Efficiently use technology to clearly present the relationships between mathematical information and ideas.
* Listen to peers explain which representation they used and determine which method was more efficient.
 Express quantitative/technical information in words and as a visual representation.

PS.7: Look for and make use of structure.

* Identify patterns or structure in situations.
* Change perspective and see things as single objects or as composed of several objects.
e Listen for patterns in the words used during instruction.

e Identify patterns in a problem set.

* Create a problem based on mathematical properties and structures.
* Use what | already know about math to solve new problems.
 Explain why and when properties of operations are true in a context.

Resources

Proficiency Scales Digital Manipulatives

AlF.4 Function Carnival Graphing Calculator
AlL.3 Point Collector: Lines Scientific Calculator
AlLL.6 Absolute Value Graphs Function Machine

(continued on next page)
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https://teacher.desmos.com/carnival
https://teacher.desmos.com/activitybuilder/custom/57e55435920c2cd506168126
https://teacher.desmos.com/activitybuilder/custom/5660e38d5836d5130bcf389c
http://www.txar.org/training/materials/Algebra_II/10MAPAbsoluteValueStudentLesson03142007.pdf
https://teacher.desmos.com/polygraph/custom/560ad6917701c30306330615
https://teacher.desmos.com/activitybuilder/custom/57e563aa072703f509160cc2
https://www.desmos.com/calculator
https://www.desmos.com/scientific
http://nlvm.usu.edu/en/nav/frames_asid_191_g_4_t_2.html
https://drive.google.com/file/d/1JQLATXBn3WOXgBfw364SUR2j-c0BiL4z/view?usp=sharing
https://drive.google.com/file/d/1kyfDwZdJO7GudP9FQRhDgAx5IEs1XEBS/view?usp=sharing
https://k12boost.com/

Marbleslides: Lines

(When Math Happens)
Domain and Range

(Smiley Faces)
Domain and Range

(Open Middle)
Domain & Range

School Resources

Textbook Formative Assessments

A Units of Study Algebra| | © 2020 Equitable Education Solutions | k712boost.com | 10



https://teacher.desmos.com/activitybuilder/custom/566b31734e38e1e21a10aac8
https://teacher.desmos.com/activitybuilder/custom/57e04d6fc8c899190bdbb450
https://tasks.illustrativemathematics.org/content-standards/HSF/IF/A/2/tasks/625
https://whenmathhappens.com/2014/01/28/dr2-50min/
https://whenmathhappens.com/2014/01/28/dr2-50min/
https://teacher.desmos.com/activitybuilder/custom/55f0d6cd70613f783a2d132a
https://teacher.desmos.com/activitybuilder/custom/55f0d6cd70613f783a2d132a
http://www.openmiddle.com/domain-and-range/
http://www.openmiddle.com/domain-and-range/
https://app.box.com/s/cpd2ayhuxblhyaljyy7v?source=aw&utm_medium=affiliate&utm_source=AWIN&utm_theme=AlwaysOnDigital&id=7010e000001LP9U&utm_campaign=78888&utm_content=0
https://tasks.illustrativemathematics.org/content-standards/HSF/IF/B/5/tasks/387
http://reasonandwonder.com/the-date-game/
https://tasks.illustrativemathematics.org/content-standards/HSF/IF/A/1/tasks/588
https://teacher.desmos.com/activitybuilder/custom/56d7528a9e6961430932681e
https://k12boost.com/

Unit 3: Systems of Equations and Inequalities

General Description of the Unit
In Unit 3, students will use graphing, substitution, and elimination to solve systems of linear equations.

They will identify linear systems as having one solution, no solution, or infinitely many solutions. Students
will solve and graph systems of linear inequalities.

Priority Standards Supporting Standards

* ALSEL1: Understand the relationship ¢ AlL.L.1: Represent real-world problems using
between a solution of a system of two linear linear equations and inequalities in one variable,
equations in two variables and the graphs including those with rational number coefficients
of the corresponding lines. Solve pairs of and variables on both sides of the equal sign.
linear equations in two variables by graphing; Solve them fluently, explaining the process used
approximate solutions when the coordinates of and justifying the choice of a solution method.

the solution are non-integer numbers. * AlLL.6: Represent real-world problems using

linear inequalities in two variables and solve
such problems; interpret the solution set and
determine whether it is reasonable. Graph the
solutions to a linear inequality in two variables as
a half-plane.

¢ AlL.SEI.2: Verify 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, including cases with no solution
and infinitely many solutions. Solve systems
of two linear equations algebraically using
elimination and substitution methods.

* AL.SEI.3: Write a system of two linear equations
in two variables that represents a real-world
problem and solve the problem with and without
technology. Interpret the solution and determine
whether the solution is reasonable.

¢ AL.SEI.4: Represent real-world problems using a
system of two linear inequalities in two variables.
Graph the solution set to a system of linear
inequalities in two variables as the intersection
of the corresponding half-planes with and
without technology. Interpret the solution set and
determine whether it is reasonable.

A Units of Study Algebral | © 2020 Equitable Education Solutions | k72boost.com | 11
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Enduring Understandings

e We can find the solution or solution set that
satisfies both equations.

» Solving real-world situations without using a
system of linear equations and inequalities can
take time.

 Writing and solving a system of linear equations
or inequalities to represent a real world situation

Essential Questions

e What can we do with a system of equations and/
or inequalities that we cannot do with a single
equation or inequality?

¢ How are systems of linear equations and
inequalities useful in interpreting real-world
situations?

e How do | decide what strategy will work best in a

can be an efficient strategy to find a solution or

solution set for both situations provided in the

real-world scenario.

» There can be different strategies to solve a
problem but some are more effective and/or

efficient than others.

Key Concepts

e | can identify the solution to
a system of linear equations
given the graph as the point of
intersection.

* | can substitute the point of
intersection of a system of
linear equations into each
equation to verify the point of
intersection is the solution to
the pair of linear equations.

e | can approximate the solution
to a system linear equations
graphically and assess
the reasonableness of my
estimation.

A Units of Study

Related Concepts
¢ | can use the elimination

method for solving a system of
two linear equations.

| can determine the factor by
which one equation should
be multiplied to create an
equivalent system of linear
equations.

| can use the substitution
method for solving a system of
two linear equations.

| can identify if a system of
two linear equations has
one solution, no solution,
or infinitely many solutions
graphically.

| can identify if a system of
two linear equations has
one solution, no solution,
or infinitely many solutions
algebraically.

| can write a system of linear
equations to represent a real-
world problem.

| can solve a system of linear
equations representing a
real-world problem using any
method (graphing, elimination,
substitution).

(continued on next page)

Algebra | | © 2020 Equitable Education Solutions | k12boost.com | 12

given problem situation?

Vocabulary
e Represent
e Solve

e Write

e Interpret

e Determine
* Explain

e Justify

e Graph

e Approximate
e |dentify
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e | can interpret and assess the
solution to a system of linear
equations representing a real-
world problem.

e | can write a system of linear
inequalities in two variables to
represent a real-world problem.

e | can graph a system of linear
inequalities in two variables
and identify the solution set.

¢ | can decide if the solution
set of a system of linear
inequalities is reasonable in
context.

e | can represent real-world
problems using linear
equations in one variable.

* | can represent real-world
problems using linear
inequalities in one variable.

* | can represent real-world
equations and inequalities
with variables on both sides
of the equal sign.

e | can solve a variety of linear
equations in one variable
fluently.

e | can solve a variety of linear
inequalities in one variable
fluently.

* | can justify each step | take
in solving a linear equation or
inequality.

e | can write a linear inequality in
two variables to represent real-
world problems.

e | can graph a linear inequality
in two variables that represents
a real-world problem.

 Given a graph of a linear
inequality that represents
a real-world problem, | can
identify and interpret the
solution set.

¢ | can assess the
reasonableness of the solution
set of a linear inequality.

A Units of Study Algebra | | © 2020 Equitable Education Solutions | k712boost.com | 13
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Mathematical Processes
PS.5: Use tools appropriately.

» Consider a variety of tools necessary to solve a specific math problem.

e Explain why a particular tool is more suitable than another.

* |dentify keywords in the instructions to choose the appropriate tools.

» Navigate and evaluate the appropriate use of technology in my learning of mathematics.

PS.3: Construct convincing arguments and critique the reasoning of others.

e Understand and use stated assumptions, definitions, and previous results. | can verbally
justify my conclusions.
 Use deductive and inductive reasoning to construct convincing arguments about a given situation.
 Write a plan, using appropriate reference materials, to solve a given problem.
e Explain a flaw in an argument, if necessary.
» Draw evidence from informational mathematical texts to support analysis, reflection, and research.
 Write arguments focused on mathematical content.
* Provide counterexamples where appropriate.
e Actively listen to and critique the arguments of others.
e Compare two plausible arguments.
 Pose questions to another's argument in an effort to clarify or strengthen the argument.
e Justify my reasoning for my solution making sense.
* Make and investigate mathematical conjectures.

Resources

Proficiency Scales Digital Manipulatives
AL.SEI.1 Polygraph - Linear Systems Graphing Calculator

A Units of Study Algebra| | © 2020 Equitable Education Solutions | k712boost.com | 14



https://teacher.desmos.com/polygraph/custom/560aa8dc58fd074d156181c3
https://teacher.desmos.com/activitybuilder/custom/564a325345d9115d06270607
https://teacher.desmos.com/activitybuilder/custom/564a325345d9115d06270607
https://teacher.desmos.com/activitybuilder/custom/56d74abe3df0d04006f0cb97
https://teacher.desmos.com/activitybuilder/custom/5818fb314e762b653c3bf0f3
https://education.ti.com/en/activity/detail?id=6BC31F27694F44C2B92302917F531253
https://whenmathhappens.com/2014/05/07/elevator-or-stairs/
https://www.desmos.com/calculator
https://drive.google.com/file/d/1JQLATXBn3WOXgBfw364SUR2j-c0BiL4z/view?usp=sharing
https://drive.google.com/file/d/1kyfDwZdJO7GudP9FQRhDgAx5IEs1XEBS/view?usp=sharing
https://www.desmos.com/scientific
https://k12boost.com/

School Resources

Textbook Formative Assessments

A Units of Study Algebra| | © 2020 Equitable Education Solutions | k712boost.com | 15



https://k12boost.com/

Unit 4: Exponential Functions

General Description of the Unit
In Unit 4, students will learn and use properties of exponents to evaluate and simplify algebraic

expressions. They will graph and write rules for exponential functions including exponential growth and
exponential decay while also describing their qualitative features. Students will explore the difference in
situations that can be modeled with linear functions or exponential functions.

Priority Standards

e ALLNE.2: Simplify algebraic rational expressions,
with numerators and denominators containing
monomial bases with integer exponents, to
equivalent forms.

 AlL.LF.4: Describe, qualitatively, the functional
relationship between two quantities by analyzing
key features of a graph. Sketch a graph that
exhibits given key features of a function that has
been verbally described, including intercepts,
where the function is increasing or decreasing,
where the function is positive or negative, and any
relative maximum or minimum values. Identify
the independent and dependent variables.

Enduring Understandings

» The properties of exponents are used to
simplify an algebraic expression, resulting in an
expression that is simpler to compute.

¢ A calculator can be used to evaluate a numeric
expression after the properties of exponents have
been applied to simplify the expression.

¢ |f the difference between successive terms is
constant, the function is linear and if the ratio
of successive terms is constant, the function is
exponential.

A Units of Study

Supporting Standards

¢ AlLF.3: Identify the domain and range of relations
represented in tables, graphs, verbal descriptions,
and equations.

¢ Al.QE.1: Distinguish between situations that
can be modeled with linear functions and with
exponential functions. Understand that linear
functions grow by equal differences over equal
intervals, and that exponential functions grow
by equal factors over equal intervals. Compare
linear functions and exponential functions that
model real-world situations using tables,
graphs, and equations.

¢ AL.QE.2: Represent real-world and other
mathematical problems that can be modeled
with simple exponential functions using tables,
graphs, and equations of the form y = ab*x (for
integer values of x > 1, rational values of b > 0 and
b # 1) with and without technology; interpret the
values of aand b.

¢ A1.QE.6: Graph exponential and quadratic
functions with and without technology. Identify
and describe key features, such as zeros, lines of
symmetry, and extreme values in real-world and
other mathematical problems involving quadratic
functions with and without technology; interpret
the results in the real-world contexts.

Essential Questions

* How do the properties of exponents assist in
computation?

¢ When should one use a calculator?

¢ Given a real-world set of data, how could
one differentiate an exponential model from
a linear model?

Algebra | | © 2020 Equitable Education Solutions | k12boost.com | 16
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Key Concepts

e | can describe the relationship
between two quantities by
analyzing a graph.

e | can sketch the intercepts of a
graph described verbally.

e | can sketch the intervals of
increase and decrease of a
graph described verbally.

e | can sketch the intervals
where a function is positive or
negative, described verbally.

e | can sketch any relative
maximum or minimum values
of a graph described verbally.

e | can identify the independent
and dependent variables of a
function described verbally.

e | can sketch a graph that
exhibits key qualitative
features that have been
verbally described.

e | can simplify rational
expressions containing
monomial bases with integer
exponents in the numerator
and/or denominator using the
properties of exponents.

¢ | can divide monomials.

A Units of Study

Related Concepts

e | can describe the domain and
range of relations represented
in a table.

* | can describe the domain and
range of relations represented
in a graph.

e | can describe the domain and
range of relations represented
in an equation.

e | can describe the domain
and range of relations stated
verbally.

e | can give examples of
situations that would be
modeled with a linear function
and those that would be
modeled with an exponential
function.

e | can identify an exponential
function graphically,
numerically, and algebraically.

e | can identify a linear function
graphically, numerically, and
algebraically.

e | can find the constant rate of
change or the constant ratio of
change given a table, graph, or
equation.

¢ | can model real-world
situations both exponentially
and linearly using tables,
graphs, or equations.

e | can model simple exponential
functions graphically,
numerically, and algebraically
with technology.

e | can model simple exponential
functions graphically,
numerically, and algebraically
without technology.

e | can extend my understanding
of exponential functions to
real-world situations.

(continued on next page)

Vocabulary
e Graph

* Represent
e Interpret

e Translate
e Distinguish
e Compare
e Write

e Evaluate

* Describe

e Simplify

e Justify

* Explain

e |dentify

e Find
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e | can describe the important
values of an exponential
function and how they present
in an equation, table, or graph.

e | can interpret the values of a
and b iny = ab*x in context.

e | can graph an exponential
function with and without
technology.

Mathematical Processes
PS.7: Look for and make use of structure.

* Identify patterns or structure in situations.

* Change perspective and see things as single objects or as composed of several objects.
e Listen for patterns in the words used during instruction.

* |dentify patterns in a problem set.

* Create a problem based on mathematical properties and structures.

e Use what | already know about math to solve new problems.

 Explain why and when properties of operations are true in a context.

PS.8: Look for and express regularity in repeated reasoning.

 Notice if calculations are repeated and use that information to solve problems.
» Understand and apply various rules and formulas as described by others.

* |dentify general rules from examples of a problem set.

» Describe how two separate problems are solved using the same method.

» Apply previously used strategies to solve new problems.

* Self-assess to see whether a strategy makes sense as | work.

Resources

Proficiency Scales Digital Manipulatives

AlNE.2 Polygraph: Exponential Graphing Calculator

AlF.4 Penny Circle Coordinate Grid
Compound Interest Quadrant One Grid
Exponential Functions Scientific Calculator
Linear v. Exponential Exponential Chips
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https://teacher.desmos.com/polygraph/custom/56c3947ce3a0912c0a942de0
https://teacher.desmos.com/activitybuilder/custom/586ab17c2f8cd5bc3bcaf259
https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=272
https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=134
https://mannamath.files.wordpress.com/2016/02/sorting-cards.pdf
http://jwilson.coe.uga.edu/EMT668/EMAT6680.F99/Martin/instructional%20unit/day4.exponential/excel/grainofrice.html
https://teacher.desmos.com/activitybuilder/custom/56c7457e11c7724106e683b1
https://tasks.illustrativemathematics.org/content-standards/HSF/LE/A/2/tasks/2115
https://tasks.illustrativemathematics.org/content-standards/HSF/LE/A/2/tasks/2115
https://tasks.illustrativemathematics.org/content-standards/HSF/LE/A/1/tasks/351
http://mr-stadel.blogspot.com/2013/04/mistakes-to-half-power.html
https://tasks.illustrativemathematics.org/content-standards/HSN/RN/A/1/tasks/1866
https://tasks.illustrativemathematics.org/content-standards/HSN/RN/A/1/tasks/1866
https://www.desmos.com/calculator
https://drive.google.com/file/d/1JQLATXBn3WOXgBfw364SUR2j-c0BiL4z/view?usp=sharing
https://drive.google.com/file/d/1kyfDwZdJO7GudP9FQRhDgAx5IEs1XEBS/view?usp=sharing
https://www.desmos.com/scientific
https://www.cpalms.org/Public/PreviewResourceLesson/Preview/51201
https://k12boost.com/

School Resources

Textbook Formative Assessments
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Unit 5: Operations with Polynomials

General Description of the Unit

In Unit 5, students will add, subtract, multiply, and divide polynomials. Students will factor polynomials

using a variety of techniques.

Priority Standards

e ALNE.5: Add, subtract, and multiply polynomials.
Divide polynomials by monomials.

Enduring Understandings

e When adding polynomials, we combine
like terms to find the sum without using
properties of exponents. When multiplying
polynomials, we utilize properties of exponents
to write the product.

* The properties of real numbers can be used to
multiply polynomials or simplify a polynomial
expression.

¢ Factoring polynomials is the process of

determining the product of polynomials that
result in the given quadratic expression.

Key Concepts

* | can add polynomials.

e | can subtract polynomials.
e | can multiply polynomials.

o ) trinomials.
e | can divide polynomials by a

monomial.

Related Concepts

¢ | can factor the difference of
two squares.

e | can factor perfect square

Supporting Standards

¢ ALNE.4: Factor quadratic expressions (including
the difference of two squares, perfect square
trinomials and other quadratic expressions).

¢ ALLNE.2: Simplify algebraic rational expressions,
with numerators and denominators containing
monomial bases with integer exponents, to
equivalent forms.

Essential Questions

e How does adding and multiplying
polynomials differ?

e How are the properties of real numbers related
to polynomials?

* How does factoring polynomials relate to
multiplying polynomials?

Vocabulary
* Write

e Simplify

* Evaluate

e Multiply

e | can factor quadratic

A Units of Study

expressions.

e | can simplify rational
expressions containing
monomial bases with integer
exponents in the numerator
and/or denominator using the
properties of exponents.

¢ | can divide monomials.

* Divide

e Add

e Subtract
e Find

* Factor

e Explain
* Justify
e Classify
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Mathematical Processes
PS.6: Attend to precision.

e Communicate precisely to others.

* |dentify and use symbols and vocabulary appropriately.

* |dentify the appropriate mathematical language in another student’s explanation of a problem.
¢ Accurately translate literal expressions into mathematical expressions.

e Accurately determine the unit of measure of a given problem.

¢ Review answers and check for accuracy within the problem.

e List the steps necessary to solve a problem accurately.

PS.7: Look for and make use of structure.

* Identify patterns or structure in situations.

» Change perspective and see things as single objects or as composed of several objects.
e Listen for patterns in the words used during instruction.

e |dentify patterns in a problem set.

* Create a problem based on mathematical properties and structures.

e Use what | already know about math to solve new problems.

 Explain why and when properties of operations are true in a context.

Resources

Proficiency Scales Digital Manipulatives
ALNE.5 Seeing Dots Algebra Tiles

Polynomials
School Resources
Textbook Formative Assessments
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https://tasks.illustrativemathematics.org/content-standards/HSA/SSE/A/2/tasks/21
https://tasks.illustrativemathematics.org/content-standards/HSA/APR/A/1/tasks/1656
https://www.engageny.org/resource/algebra-i-module-1-topic-b-lesson-8
https://www.engageny.org/resource/algebra-i-module-1-topic-b-lesson-8
http://nlvm.usu.edu/en/nav/frames_asid_189_g_3_t_2.html
http://thebestofteacherentrepreneursiv.blogspot.com/2017/06/free-math-lesson-multiplication-chart.html
http://nlvm.usu.edu/en/nav/frames_asid_115_g_4_t_2.html
https://www.desmos.com/scientific
https://k12boost.com/

Unit 6: Quadratic Equations and Functions

General Description of the Unit

In Unit 6, students will solve polynomial equations by factoring, using the quadratic formula, and using
square roots. Students will explore the process of completing the square to solve quadratic equations and

connect the process to the quadratic formula. They will learn to simplify square roots of non-perfect square
integers and algebraic monomials, including complex numbers. Students will graph quadratic functions
and solve them. While graphing, students will identify and describe key features of the functions. They will
write and solve quadratic functions to represent a real-world situation.

Priority Standards

* Al.LF.4: Describe, qualitatively, the functional
relationship between two quantities by analyzing
key features of a graph. Sketch a graph that
exhibits given key features of a function that has
been verbally described, including intercepts,
where the function is increasing or decreasing,
where the function is positive or negative, and any
relative maximum or minimum values. Identify
the independent and dependent variables.

* Al.QE.4: Solve quadratic equations in one variable
by inspection (e.g., for x*2 = 49), finding square
roots, using the quadratic formula, and factoring,
as appropriate to the initial form of the equation.

A Units of Study

Supporting Standards

¢ AlL.NE.3: Simplify square roots of monomial
algebraic expressions, including non-perfect
squares.

¢ ALLNE.1: Explain the hierarchy and relationships of
numbers and sets of numbers within the complex
number system. Know that there is an imaginary
number, i, such that v- 1 =i. Understand that the
imaginary numbers along with the real numbers
form the complex number system.

¢ AL.QE.3: Use area models to develop the concept
of completing the square to solve quadratic
equations. Explore the relationship between
completing the square and the quadratic formula.

¢ AL.QE.5: Represent real-world problems using
quadratic equations in one or two variables and
solve such problems with technology. Interpret
the solution(s) and determine whether they are
reasonable.

¢ A1.QE.6: Graph exponential and quadratic
functions with and without technology. Identify
and describe key features, such as zeros, lines of
symmetry, and extreme values in real-world and
other mathematical problems involving quadratic
functions with and without technology; interpret
the results in the real-world contexts.

¢ AlL.QE.7: Describe the relationships among a
solution of a quadratic equation, a zero of the
function, an x-intercept of the graph, and the
factors of the expression. Explain that every
quadratic has two complex solutions, which may
or may not be real solutions.
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Enduring Understandings
e Certain methods of solving a quadratic

equation can be more efficient depending on
the solutions of the equation and the format

of the original equation.

e Quadratic equations can represent real-world
situations that are parabolic like determining

Essential Questions

e Why is it advantageous to know a variety of ways
to solve a quadratic equation?

¢ How are quadratic equations used to solve real-
world situations?

e How can quadratic functions maximize profits or
minimize costs?

a product’s profit, formulating the speed of an
object, or calculating the height of a ball thrown

in the air.

» The vertex of a parabola is the maximum
or minimum value of a quadratic function,
depending on how the parabola opens. The vertex
provides the maximum or minimum value of the

scenario it is modeling.

Key Concepts

e | can describe the relationship
between two quantities by
analyzing a graph.

e | can sketch the intercepts of a
graph described verbally.

¢ | can sketch the intervals of
increase and decrease of a
graph described verbally.

¢ | can sketch the intervals
where a function is positive or
negative, described verbally.

* | can sketch any relative
maximum or minimum values
of a graph described verbally.

e | can identify the independent
and dependent variables of a
function described verbally.

* | can sketch a graph that
exhibits key qualitative
features that have been
verbally described.

e | can solve quadratic equations
by using square roots.

e | can write a quadratic
equation in standard form in
order to identify the correct
values to be used in the
quadratic formula.

(continued on next page)

A Units of Study

Related Concepts Vocabulary

e | can simplify square roots of e Simplify
non-perfect squares. « Solve

e | can simplify square roots « Describe
of monomial algebraic
expressions. * Graph

* | can classify numbers and * Find
sets of numbers within the e Interpret
complex number system. « Determine

e | can identify numbers as
rational or irrational.

e | can classify rational numbers
as integers, whole numbers,

* Represent
e Write
e Approximate

and natural numbers. e Translate
e | can define and identify e Evaluate
imaginary numbers. « Compare

e | can classify numbers and
sets of numbers within the
complex number system.

e | can represent a quadratic
expression using an area
model.

e | can use area models to
develop the concept of
completing the square as a
method for solving quadratic
equations.

(continued on next page)
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* | can solve a quadratic * | can describe the relationship
equation by using the quadratic between completing the square
formula. and the quadratic formula.

* | can solve a quadratic e | can represent real-world
equation by using a variety of problems using quadratic
factoring techniques. equations in one variable.

e | can explain the zero-product e | can represent real-world
property and how it relates to problems using quadratic
solving a quadratic equation by equations in two variables.
factoring. * | can solve a real-world

e | can determine which strategy problem modeled with a
for solving quadratic equations quadratic equation using
is most appropriate given an technology.

initial equation.

| can interpret the solution(s)
to a quadratic equation in
the context of a real-world
problem and determine their
reasonableness.

e | can graph an exponential
function with and without
technology.

e | can graph a quadratic
function with and without
technology.

e | can graph various
transformations of the parent
quadratic function.

* | can use a variety of factoring
techniques to find the zeros of
a quadratic function.

* | can locate the line of
symmetry of a parabola as the
vertical line that goes through
the point directly in the middle
of the zeros.

e | can determine the maximum/
minimum value of a quadratic
function using the line of
symmetry and the equation.

e | can analyze key features of
a parabola and discuss their
relevance in real-world context.

¢ | can discuss the connection
between the solutions of
a quadratic equation, the
zeros of the function, and the
x-intercepts of the graph, and
the factors of the expression.

(continued on next page)
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e | can compare the factors
of a quadratic expression to
the solutions of a quadratic
function.

e | can explain that all quadratic
equations have two complex
solutions, which may or may
not be real algebraically.

e | can explain that all quadratic
equations have two complex
solutions, which may or may
not be real graphically.

Mathematical Processes
PS.3: Construct convincing arguments and critique the reasoning of others.

» Understand and use stated assumptions, definitions, and previous results. | can verbally justify my
conclusions.

 Use deductive and inductive reasoning to construct convincing arguments about a given situation.

 Write a plan, using appropriate reference materials, to solve a given problem.

e Explain a flaw in an argument, if necessary.

» Draw evidence from informational mathematical texts to support analysis, reflection, and research.

» Write arguments focused on mathematical content.

* Provide counterexamples where appropriate.

e Actively listen to and critique the arguments of others.

e Compare two plausible arguments.

* Pose questions to another's argument in an effort to clarify or strengthen the argument.

e Justify my reasoning for my solution making sense.

* Make and investigate mathematical conjectures.

PS.5: Use appropriate tools strategically.

» Consider a variety of tools necessary to solve a specific math problem.

e Explain why a particular tool is more suitable than another.

» |dentify keywords in the instructions to choose the appropriate tools.

» Navigate and evaluate the appropriate use of technology in my learning of mathematics.

Resources

Proficiency Scales Digital Manipulatives
ALF.4 Graphing Stories — 15 Seconds Algebra Tiles
Al.QE.4

(continued on next page)
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http://www.graphingstories.com/
http://www.graphingstories.com/
https://teacher.desmos.com/activitybuilder/custom/58797d35d81a612605304b1f#preview/3ee88bae-627d-424d-ba80-749185b71941
https://60ba4a6d-a-2815edd8-s-sites.googlegroups.com/a/jamesruse.nsw.edu.au/woo/yr8/files/graph_stories.pdf?attachauth=ANoY7coCcTT_JgH4-qeZTk3IMe8NkExIhB4adCJixcMk4ALO2vuf_eWeBtWuZQ4a0nXxko3_hYVV0Njnoi5SI8x0JoMHeIs06s51m13v2sJ1YtpNZbzrfR7JOAiqO8eal970jzrptoJ9PsNYbRVTUKP5Xm-DJs65wdIQyolZnj88cqRu70ssWksDZwzLaBb-TuhUcmvfvfrI16iCE990Ng_nXoq8vzkE5f24fA9qDrQ1colHTFqybXs%3D&attredirects=1
https://60ba4a6d-a-2815edd8-s-sites.googlegroups.com/a/jamesruse.nsw.edu.au/woo/yr8/files/graph_stories.pdf?attachauth=ANoY7coCcTT_JgH4-qeZTk3IMe8NkExIhB4adCJixcMk4ALO2vuf_eWeBtWuZQ4a0nXxko3_hYVV0Njnoi5SI8x0JoMHeIs06s51m13v2sJ1YtpNZbzrfR7JOAiqO8eal970jzrptoJ9PsNYbRVTUKP5Xm-DJs65wdIQyolZnj88cqRu70ssWksDZwzLaBb-TuhUcmvfvfrI16iCE990Ng_nXoq8vzkE5f24fA9qDrQ1colHTFqybXs%3D&attredirects=1
https://tasks.illustrativemathematics.org/content-standards/HSF/IF/B/4/tasks/2085
https://tasks.illustrativemathematics.org/content-standards/HSF/IF/B/4/tasks/2084
https://teacher.desmos.com/activitybuilder/custom/5605bb6200701ed10fb0931a
http://nlvm.usu.edu/en/nav/frames_asid_189_g_3_t_2.html
https://www.desmos.com/calculator
https://drive.google.com/file/d/1JQLATXBn3WOXgBfw364SUR2j-c0BiL4z/view?usp=sharing
https://drive.google.com/open?id=1kyfDwZdJO7GudP9FQRhDgAx5IEs1XEBS
https://www.desmos.com/scientific
http://thebestofteacherentrepreneursiv.blogspot.com/2017/06/free-math-lesson-multiplication-chart.html
http://nlvm.usu.edu/en/nav/frames_asid_202_g_3_t_2.html
https://k12boost.com/

Open Middle — Quadratic

School Resources

Textbook Formative Assessments
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http://www.openmiddle.com/quadratic-formula/
http://www.openmiddle.com/quadratic-formula/
http://www.projectmaths.ie/documents/MathsCounts2017/PictureThisQuadratic.pdf
http://www.projectmaths.ie/documents/MathsCounts2017/PictureThisQuadratic.pdf
http://mrorr-isageek.com/perimeter_jumble/
https://teacher.desmos.com/activitybuilder/custom/56e19b4183ba3908118725dd
https://education.ti.com/en/activity/detail?id=42D073BFC02C46E5A427B9C065D166E1
https://education.ti.com/en/activity/detail?id=42D073BFC02C46E5A427B9C065D166E1
https://tasks.illustrativemathematics.org/content-standards/HSA/REI/A/1/tasks/2144
https://teacher.desmos.com/activitybuilder/custom/579bda013037419e171c207e
https://k12boost.com/

Unit 7: Data Analysis and Statistics

General Description of the Unit

In Unit 7, students will make scatter plots of data and use the best-fitting line to model data to make
predictions. Using technology, students will calculate and interpret the correlation coefficient of a linear

function. Students will explore trends in data and possible associations by using two-way and relative

frequency tables to summarize bivariate categorical data. They will analyze surveys and experiments and
determine how randomization relates. Students will explain how data and statistics might be represented
in a misleading manner.

Priority Standards

» AL.DS.1: Understand statistics as a process for
making inferences about a population based on a
random sample from that population. Recognize
the purposes of and differences among sample
surveys, experiments, and observational studies;
explain how randomization relates to each.

Enduring Understandings

* Measures of central tendency are statistical
summaries that represent the central point
or value of a dataset. Each method of central
tendency calculates the central value using
a different method, which should be chosen
depending on the type of data given.

e The way that data is collected, organized and
displayed influences interpretation.

¢ Visual models illustrate the correlation of
bivariate data.

¢ The context of a problem determines the
reasonableness of a solution.

A Units of Study

Supporting Standards

¢ Al.DS.2: Understand that statistics and data
are non-neutral and designed to serve a
particular interest. Analyze the possibilities for
whose interest might be served and how the
representations might be misleading.

¢ AlL.DS.3: Use technology to find a linear
function that models a relationship between
two quantitative variables to make predictions,
and interpret the slope and y-intercept. Using
technology, compute and interpret the correlation
coefficient.

¢ Al.DS.4: Describe the differences between
correlation and causation.

¢ AL.DS.5: Summarize bivariate categorical
data in two-way frequency tables. Interpret
relative frequencies in the contexts of the data
(including joint, marginal, and conditional relative
frequencies). Recognize possible associations
and trends in data.

Essential Questions

e Why is it important to be able to represent data
using graphs and measures of central tendency?

* How can the same data lead to different
conclusions?

e How do we determine if different quantities are
correlated to each other?

* How do | know when a result is reasonable?
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Key Concepts

e | can distinguish between the
population and a sample of the
population.

e | can make inferences about a
population based on a random
sample from that population.

e | can recognize the differences
among sample surveys,
experiments, and observational
studies.

e | can explain how
randomization relates to
sample surveys, experiments,
and observational studies.

A Units of Study

Related Concepts

¢ | can understand that numbers
are neutral but data is non-
neutral.

e | can argue the idea that data
is gathered to serve interests.

e | can identify sources of bias
in data reporting or misleading
representation of data.

e | can use technology to find
a linear function that models
a relationship between two
quantitative variables in a
scatter plot.

¢ | can use a linear model to
make predictions beyond and
within the data set.

e | can interpret the slope and
y-intercept found in the context
of the data graphed.

e | can use technology to find
the correlation coefficient of a
linear model for a scatter plot.

¢ Given the correlation
coefficient, | can assess the
accuracy of my predictions
beyond and within the data set.

¢ | can differentiate between the
definitions of correlation and
causation.

e | can identify causal fallacies
such as common underlying
cause or coincidence and
apply this knowledge to real-
world situations.

e | can determine if the
relationship between bivariate
data is correlated or causal.

e | can summarize bivariate
categorical data in a two-way
table.

e | can interpret relative
frequencies in the context
of data.

(continued on next page)

Vocabulary
e Graph

e Analyze

e Classify

e Determine
e Identify

e Design

e Interpret

e Justify

e Construct

* Describe

e Distinguish
e Evaluate

e Infer

* Predict
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e | can interpret joint relative
frequencies in the context
of data.

e | can interpret marginal
relative frequencies in the
context of data.

e | can interpret conditional
relative frequencies in the
context of data.

e | can recognize possible
associations and trends
in data.

Mathematical Processes
PS.2: Reason abstractly and quantitatively.

* Make sense of quantities and their relationships in problem situations.

» Contextualize a problem.

» Decontextualize a problem.

e Pause at any moment during the de-contextualizing process and explain the meaning behind a symbol.

* Flexibly use different properties of operations.

e Determine the meaning of symbols, key terms, and other mathematical words or phrases and how they
contribute to the solution pathway.

PS.3: Construct convincing arguments and critique the reasoning of others.

e Understand and use stated assumptions, definitions, and previous results. | can verbally
justify my conclusions.
» Use deductive and inductive reasoning to construct convincing arguments about a given situation.
» Write a plan, using appropriate reference materials, to solve a given problem.
e Explain a flaw in an argument, if necessary.
» Draw evidence from informational mathematical texts to support analysis, reflection, and research.
e Write arguments focused on mathematical content.
 Provide counterexamples where appropriate.
* Actively listen to and critique the arguments of others.
e Compare two plausible arguments.
 Pose questions to another's argument in an effort to clarify or strengthen the argument.
e Justify my reasoning for my solution making sense.
* Make and investigate mathematical conjectures.
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Resources

Proficiency Scales Digital Manipulatives

ALDS.1 Strict Parents Modeling NCTM Tools
Measuring Study Effectiveness Graphing Calculator
Experiments and the Role of Coordinate Grid
Random Assignment Quadrant One Grid
Non-Linear Association Scientific Calculator
Lighting the Candle
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https://tasks.illustrativemathematics.org/content-standards/HSS/IC/B/3/tasks/122
https://serc.carleton.edu/sp/library/mea/examples.html
https://www.engageny.org/resource/algebra-ii-module-4-topic-d-lesson-23
https://www.engageny.org/resource/algebra-ii-module-4-topic-d-lesson-23
https://www.openmiddle.com/non-linear-correlation/
http://tapintoteenminds.com/3act-math/candles-burning/
https://www.map.mathshell.org/tasks.php?unit=MA23
https://tasks.illustrativemathematics.org/content-standards/HSS/ID/B/6/tasks/941
https://www.map.mathshell.org/tasks.php?unit=HA09&collection=9
https://mathbits.com/MathBits/PPT/EstimateAge.htm
https://mathbits.com/MathBits/PPT/EstimateAge.htm
https://whenmathhappens.com/2014/04/23/beats-to-west/
https://teacher.desmos.com/activitybuilder/custom/57e563aa072703f509160cc2
https://tasks.illustrativemathematics.org/content-standards/HSS/ID/C/7/tasks/1307
https://www.census.gov/schools/activities/math/applying-correlation-coefficients.html
https://www.census.gov/schools/activities/math/applying-correlation-coefficients.html
https://www.census.gov/schools/activities/math/applying-correlation-coefficients.html
https://www.amstat.org/asa/files/pdfs/stew/YouandMichael.pdf
http://www.insidemathematics.org/assets/common-core-math-tasks/snakes.pdf
http://jfmueller.faculty.noctrl.edu/100/correlation_or_causation.htm
http://jfmueller.faculty.noctrl.edu/100/correlation_or_causation.htm
http://www.cpalms.org/Public/PreviewResourceLesson/Preview/71431
http://www.cpalms.org/Public/PreviewResourceLesson/Preview/71431
https://www.census.gov/schools/activities/math/two-way.html
https://www.census.gov/schools/activities/math/two-way.html
https://www.amstat.org/asa/files/pdfs/stew/ASweetTask.pdf
https://www.illustrativemathematics.org/content-standards/tasks/123
1.DA.1
https://www.nctm.org/Classroom-Resources/Core-Math-Tools/Custom-Apps/#statistics
https://www.desmos.com/calculator
https://drive.google.com/file/d/1JQLATXBn3WOXgBfw364SUR2j-c0BiL4z/view?usp=sharing
https://drive.google.com/open?id=1kyfDwZdJO7GudP9FQRhDgAx5IEs1XEBS
https://www.desmos.com/scientific
https://k12boost.com/

School Resources

Textbook Formative Assessments
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Unit 8: Radicals and Geometry Application

General Description of the Unit

In Unit 8, students will graph square root functions. They will add, subtract, multiply, and divide square

roots. Students will solve square root equations including equations with extraneous solutions. They apply
the Pythagorean Theorem as well as the distance and midpoint formulas to solve real-world problems.

Priority Standards

* There are no priority standards for this unit, as it
is an introductory unit to Geometry and AlgebralIl.

Enduring Understandings

e The Pythagorean Theorem can be used to find
the distance between two locations on a
coordinate grid.

* The distance formula can be derived from the
Pythagorean Theorem, but can be applied in a
different contextual situation.

* In order for a square root function, f(x), to have
real values, the domain must result in a radicand
value greater or equal to zero.

Supporting Standards

¢ AlL.NE.3: Simplify square roots of monomial
algebraic expressions, including non-perfect
squares.

* ALLF.4: Describe, qualitatively, the functional
relationship between two quantities by analyzing
key features of a graph. Sketch a graph that
exhibits given key features of a function that has
been verbally described, including intercepts,
where the function is increasing or decreasing,
where the function is positive or negative, and any
relative maximum or minimum values. Identify
the independent and dependent variables.

Essential Questions

¢ How can the Pythagorean Theorem be applied in
a real-world situation?

* How does the Pythagorean Theorem relate to the
distance formula?

¢ What must be considered when finding the
domain of a square root function?

¢ Are all solutions to a square root equation valid?

Key Concepts Related Concepts Vocabulary
* N/A e | can simplify square roots of e Identify
non-perfect squares. « Describe
e | can simplify square roots « Graph
of monomial algebraic )
expressions. * Determine
* | can describe the relationship * Simplify

between two quantities by
analyzing a graph.

¢ | can sketch the intercepts of a
graph described verbally.

* | can sketch the intervals of
increase and decrease of a
graph described verbally.

(continued on next page)
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e | can sketch the intervals
where a function is positive or
negative, described verbally.

* | can sketch any relative
maximum or minimum values
of a graph described verbally.

e | can identify the independent
and dependent variables of a
function described verbally.

e | can sketch a graph that
exhibits key qualitative
features that have been
verbally described.

Mathematical Processes
PS.6: Attend to precision.

e Communicate precisely to others.

e Identify and use symbols and vocabulary appropriately.

* Identify the appropriate mathematical language in another student’s explanation of a problem.
 Accurately translate literal expressions into mathematical expressions.

e Accurately determine the unit of measure of a given problem.

» Review answers and check for accuracy within the problem.

* List the steps necessary to solve a problem accurately.

PS.8: Look for and express regularity in repeated reasoning.

 Notice if calculations are repeated and use that information to solve problems.
e Understand and apply various rules and formulas as described by others.

e Identify general rules from examples of a problem set.

» Describe how two separate problems are solved using the same method.
 Apply previously used strategies to solve new problems.

» Self-assess to see whether a strategy makes sense as | work.

Resources

Proficiency Scales Digital Manipulatives

N/A Polygraph: Square Root Graphing Calculator
funetions Coordinate Grid
Solving Radical Equations Quadrant One Grid
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https://www.desmos.com/scientific
http://thebestofteacherentrepreneursiv.blogspot.com/2017/06/free-math-lesson-multiplication-chart.html
http://nlvm.usu.edu/en/nav/frames_asid_202_g_3_t_2.html
https://k12boost.com/

School Resources

Textbook Formative Assessments
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Al.L.1 Proficiency Scale

Subject: Math

Course: Algebra |

Strand: Linear Equations, Inequalities, & Functions

IAS:

Mastery
(4.0)

(3.5)

Proficiency
(3.0)

A Units of Study

Al.L.1: Represent real-world problems using linear equations and inequalities in one variable, including those with
rational number coefficients and variables on both sides of the equal sign. Solve them fluently, explaining the process

used and justifying the choice of a solution method.

Students demonstrate a deep understanding by consistently
extending work beyond the Proficiency Level by:

¢ Creating an equation that can be solved to derive a
given solution.

e Utilizing multiple representations to solve a linear equation.
e Utilizing multiple representations to solve a linear inequality.

Students have consistently met Proficiency Level requirements
but occasionally demonstrate the ability to successfully work
beyond.

Students demonstrate Proficiency on the grade-level standard by:

* Representing real-world problems using linear equations in
one variable.

* Representing real-world problems using linear inequalities in
one variable.

* Representing real-world problems using linear equations and
inequalities with rational number coefficients.

(continued on next page)

Sample Task(s)

e Given the solution x = -8, write an equation that
requires at least three algebraic properties of
equality to solve and result in the provided solution.

 Jane was given the equation -3(2x — 4) =-12, but
is not familiar with the algebraic properties of
equality. What is another method Jane could use to
solve the equation?

* You need to have at least $100 in your checking
account to avoid a low balance fee. You have $247
in your account, and you make withdrawals of $20
per week. What are the possible numbers of weeks
that you can withdraw money and avoid paying the
fee? Solve this problem using two different methods.

* Solve the inequality - 2 x — 2 <+ x + 8 and graph
the solution on a number line. Justify each step in
solving the inequality.

* Describe and correct the error in solving the
inequality shown below:

-4(2x — 3) < 28
-8x+12<28
-8x < 40
X>-5
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* Representing real-world problems using linear equations and * Aticket agency sells tickets to a professional
inequalities with variables on both sides of the equal sign. basketball game. The agency charges $32.50 for
each ticket, a convenience charge of $3.30 for each

e Solving linear equations in one variable fluently. ticket, and a processing fee of $5.90 for the entire

¢ Solving linear inequalities in one variable fluently. order. The total charge for an order is $220.70.
¢ Explaining the process used to solve linear equations How many tickets were purchased?
in one variable. * A box of cat treats contains at least 50 treats. So
¢ Explaining the process used to solve linear inequalities far you have fed your cats 18 treats. If you want the
in one variable. box of treats to last 8 days, what are the possible
average numbers of treats you can feed the cats

* Justifying the choice of solution method in solving a linear

IS . ?
equation in one variable. per day?

 Justifying the choice of solution method in solving a linear
inequality in one variable.

Students are consistently able to apply the grade-level
concepts and skills above.

Students have demonstrated an understanding of the concepts
(2.5) and skills in the Foundational Level, as well as some success on
Proficiency concepts and skills.

Students demonstrate success on the following Foundational Sample Task(s)
concepts and skills by:

« Describing and correcting an error in the process of solvinga | *® A student solved the equation 5x — 3(x - 6) = 2.

linear equation. His work is shown below. Describe and correct the
* |dentifying the properties of equality. error(s) in solving the equation.
5x-3(x—-6)=2
. 5x—3x+18=2
Foundational 8x +18 =2
(2.0) 8x =20
X=2.5

» Jake was given the equation —%x +2=-8and
applied an algebraic property of equality and
created the equivalent equation —%x =-10. Which
property of equality did he use?
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-
(1.5) Students have independently demonstrated some success on
’ the Foundational concepts and skills.

Pre-Foundational | Students demonstrate some success on the Foundational
(1.0) concepts and skills but require support to do so.

(0.0) There is no evidence of success on the Foundational concepts
’ and skills, even with support.
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AlL.F.4 Proficiency Scale

Subject: Math Course: Algebra | Strand: Functions

AlLF.4: Describe, qualitatively, the functional relationship between two quantities by analyzing key features of a graph.
IAS: Sketch a graph that exhibits given key features of a function that has been verbally described, including intercepts,
’ where the function is increasing or decreasing, where the function is positive or negative, and any relative maximum or
minimum values. Identify the independent and dependent variables.

Students demonstrate a deep understanding by consistently Sample Task(s)

extending work beyond the Proficiency Level by:

» Describing the effects of transformations to a given * On the same coordinate grid, graph the functions
function f(x). f(x) = x? and f(x) = 2x?> — 1. Describe the

» Writing the equation of a function given a qualitative transformation that is made to the function

= y2 i = 9y2 _
description of the functional relationship between f(x) = x* 1o produce the equation f(x) = 2~ 1.
o How do these transformations relate to the
two quantities.

equation f(x) = 2x? - 1?

Ay

Mastery
(4.0)

\ Aol

\ 4

» Write an equation of a quadratic function that
opens down and has zeros (-1, 0), and (3 ,0).

» Write the equation of an exponential growth
function with a y-intercept of 8 and passes through
the point (1, 12.8).
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Students have consistently met Proficiency Level requirements
(3.5) but occasionally demonstrate the ability to successfully work
beyond.

Students demonstrate Proficiency on the grade-level standard by: * Describe the function below in words so someone

* Describing qualitatively the functional relationship between could recreate the function.
two quantities by analyzing a graph.

» Sketching a graph that exhibits the qualitative features
of a function that has been verbally described (including
intercepts, where the function is increasing or decreasing,
where the function is positive or negative, and any relative
maximum or minimum values).

¢ |dentifying independent and dependent variables.

Students are consistently able to apply the grade-level
concepts and skills above.

Proficiency

(3.0) e Sketch a quadratic function that has a maximum

value at (4, 4) and has zeros (2, 0), and (6,0).

 Sketch an exponential decay function with a
y-intercept of 3 and a decay factor of %.

e Antonio and Juan are in a 4-mile race. The graph
shows the distance of each racer (in miles) as a
function of time (in minutes).

(continued on next page)
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a. Who wins the race? How do you know?

b. Imagine you were watching the race and had
to announce it over the radio; write a little story
describing the race.

Students have demonstrated an understanding of the concepts
(2.5) and skills in the Foundational Level, as well as some success on
Proficiency concepts and skills.

Students demonstrate success on the following Foundational Sample Task(s)
concepts and skills by:

* Classifying a graph as linear or nonlinear. * The graph shows a function. Is the function linear
e . . or nonlinear?
* Classifying a graph as exponential or quadratic.

Foundational
(2.0)

* Classify the function as exponential or quadratic.
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-
(1.5) Students have independently demonstrated some success on
’ the Foundational concepts and skills.

Pre-Foundational | Students demonstrate some success on the Foundational
(1.0) concepts and skills but require support to do so.

(0.0) There is no evidence of success on the Foundational concepts
’ and skills, even with support.
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Al.L.3 Proficiency Scale

Subject: Math Course: Algebra | ‘ Strand: Linear Equations, Inequalities, & Functions

AlL.L.3: Represent linear functions as graphs from equations (with and without technology), equations from graphs, and
IAS: equations from tables and other given information (e.g., from a given point on a line and the slope of the line). Find the
equation of a line, passing through a given point, that is parallel or perpendicular to a given line.

Students demonstrate a deep understanding by consistently Sample Task(s)
extending work beyond the Proficiency Level by:

* Finding a missing coordinate to a linear function given two * Aline passes through the points (-2, 3), (2, 5), and
points on the line. (6, 2). Find the value of z. Justify your reasoning.
« Determining if a table of values represents a linear function. * Determine if the given values lie on the same line. If

the points lie on the same line, write an equation to
represent the linear function.

X y
Mastery
(4.0) 4 | 2
2 2.5
8 7
Students have consistently met Proficiency Level requirements
(3.5) but occasionally demonstrate the ability to successfully work

beyond.
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Students demonstrate Proficiency on the grade-level standard by: e Complete the various representations of the graph:

* Representing linear functions as graphs from equations Graphical Numerical
with technology.

* Representing linear functions as graphs from equations
without technology.

* Representing linear functions as equations from graphs.
* Representing linear functions as equations from tables.

¢ Representing linear functions as equations from other given
information (i.e. a given point on the line and the slope).

¢ Finding the equation of a line, passing through a given point,
that is parallel to a given line.

¢ Finding the equation of a line, passing through a given point,
that is parallel to a given line.

Analytical/Algebraic Words (Verbal Description)

 Graph the equation 8x — 2y=16 using a graphing

Students are consistently able to apply the grade-level
y PPl 9 calculator.

concepts and skills above.
. e The table below represents a linear function. What
Pro(ﬂ3c:)e)ncy is the slope and y-intercept of the function?

X | 4] -2
fx) 21110

* Given the graph below, write a linear function as an
equation that models the relationship shown.

(continued on next page)
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(2.5)

Foundational
(2.0)

A Units of Study

Students have demonstrated an understanding of the concepts
and skills in the Foundational Level, as well as some success on
Proficiency concepts and skills.

Students demonstrate success on the following Foundational
concepts and skills by:

e Finding the slope of a line that passes through two
given points.

¢ |dentifying the slope and y-intercept given the graph of
a linear function.

¢ Graphing a linear function given the y-intercept and the
slope of the line.

» Writing a linear function given the slope and y-intercept.

¢ Explaining the relationship between the slopes of parallel
lines and perpendicular lines.

* Your family spends $50 on tickets to a hockey
game and $3 per hour for parking. The total cost
C (in dollars) is given by C = 50 + 3t where t is the
time (in hours) your family’s car is parked.

o Graph the equation.

o Suppose the parking fee is raised to $4.50/hour
so that the total cost of tickets and parking for
t hours is C = 50 + 4.50t. Graph the equation in
the same coordinate plane as the equation
original equation.

o How much more does it cost to go to a game for
4 hours after the parking fee is raised?

* Write an equation of the line that passes through
(-3, 3) and is parallel to the liney + 2x = 1.

* Write an equation of the line that passes through
(4,-2) and is perpendicular to the line y = 4x + 2.

Sample Task(s)

* Find the slope of the line that passes through the
points (0, -5) and (1, -3).

* Given the graph of the
linear function shown
below, identify the slope
and the y-intercept of
the function.

(continued on next page)
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* What do we know about the slopes of parallel lines?

* What do we know about the slopes of
perpendicular lines?

* Given the slope of a line is -%5, find the slope of the
line perpendicular.

e Graph the linear function that has a y-intercept of 4
and a slope of -%2 .

e Write an equation of the linear function with a slope
of -% and a y-intercept of -5.

(1.5) Students have independently demonstrated some success on
’ the Foundational concepts and skills.

Pre-Foundational | Students demonstrate some success on the Foundational
(1.0) concepts and skills but require support to do so.

There is no evidence of success on the Foundational concepts
(0.0) . !
and skills, even with support.
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Al.L.6 Proficiency Scale

Subject: Math Course: Algebra | Strand: Linear Equations, Inequalities, & Functions

Al.L.6: Represent real-world problems using linear inequalities in two variables and solve such problems; interpret

IAS: the solution set and determine whether it is reasonable. Graph the solutions to a linear inequality in two variables as
a half-plane.
Students demonstrate a deep understanding by consistently Sample Task(s)
extending work beyond the Proficiency Level by:
» Describing the difference in the graph of a linear inequality in * How is the graph of a linear inequality in one
one variable and a linear inequality in two variables. variable different from the graph of a linear

. o : 5
 Writing a linear inequality in two variables, given solutions of inequality in two variables

the inequality. Justify your reasoning.

* The points (1, 3) and (4, 2) are on the boundary line
of a graph, and are solutions of the inequality. The
point (7, 8) is also a solution of the inequality.

Write the linear inequality in two variables.
Mastery

(4.0) e For a fundraiser, students offer a basic car wash

for $2 and a deluxe car wash for $5. They want to

earn at least $100 per day.

o |s this situation best represented by a linear
inequality or linear equation?

o Explain your reasoning, then graph the scenario
and provide a combination that meets the
students’ goal.

Students have consistently met Proficiency Level requirements
(3.5) but occasionally demonstrate the ability to successfully work
beyond.
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Proficiency
(3.0)

Students demonstrate Proficiency on the grade-level standard by:

¢ Representing real-world problems using linear inequalities
in two variables.

e Solving real-world problems using linear inequalities in
two variables.

* Interpreting the solution set of a linear inequality in two
variables.

¢ Determining whether the solution set of a linear inequality
in two variables is reasonable.

¢ Graphing the solutions to a linear inequality in two variables
as a half-plane.

Students are consistently able to apply the grade-level
concepts and skills above.

e For a fundraiser, students offer a basic car wash
for $2 and a deluxe car wash for $5. They want to
earn at least $100 per day.

o Write an inequality that describes the goal.

o Graph the inequality.

o |dentify and interpret one combination that
meets the goal.

* You and your friends go to a bagel shop for
breakfast. Together, you have $20 to spend. Each
bagel costs $.75 and each glass of juice costs
$.95. Let x represent the number of bagels you can
buy. Let y represent the number of glasses of juice
you can buy.

o Write and graph an inequality that describes the
different numbers of bagels and glasses of juice
that your group can afford.

> Can your group afford 8 bagels and 16 glasses
of juice?

Vi

30

S 25
S 3

3:,5, 20

gg 15

Z8 10
o

5

0 5 10 15 20 25 30 *
Number of Bagels

Students have demonstrated an understanding of the concepts
(2.5) and skills in the Foundational Level, as well as some success on
Proficiency concepts and skills.
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Students demonstrate success on the following Foundational Sample Task(s)
concepts and skills by:

« Determining whether an ordered pair is a solution to a linear * Tell whether the ordered pair (2, -1) is a solution to
inequality in two variables. the linear inequality x + 2y < 4.

» Describing and correcting an error in graphing linear * A student graphed the inequality x = -3 shown
inequalities in two variables. below. Describe and correct the error(s) in graphing

* Defining key terms required for solving linear inequalities in the inequality.

two variables.

Foundational
(2.0)
e What is a boundary line when graphing linear
inequalities in two variables?
* What does the term “solution set” mean when
graphing linear inequalities in two variables?
(1.5) Students have independently demonstrated some success on

the Foundational concepts and skills.

Pre-Foundational | Students demonstrate some success on the Foundational
(1.0) concepts and skills but require support to do so.

There is no evidence of success on the Foundational concepts
(0.0) ; .
and skills, even with support.
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AL.SEL.1 Proficiency Scale

Subject: Math

Course: Algebra |

Strand: Systems of Equations and Inequalities

IAS:

Mastery
(4.0)

(3.5)

Proficiency
(3.0)

A Units of Study

ALSEL1: Understand the relationship between a solution of a pair of linear equations in two variables and the graphs of
the corresponding lines. Solve pairs of linear equations in two variables by graphing; approximate solutions when the

coordinates of the solution are non-integer numbers.

Students demonstrate a deep understanding by consistently
extending work beyond the Proficiency Level by:

¢ Writing a linear system of equations that would have a
given solution.

¢ Extending understanding of solving linear equations by
graphing to solving a mathematical problem involving three
or more linear equations.

Students have consistently met Proficiency Level requirements
but occasionally demonstrate the ability to successfully work
beyond.

Students demonstrate Proficiency on the grade-level standard by:

¢ Understanding the relationship between a solution of a pair
of linear equations in two variables and the graphs of the
corresponding lines.

* Solving pairs of linear equations in two variables by graphing.

¢ Approximating solutions when the coordinates of the solution
are non-integer numbers.

Students are consistently able to apply the grade-level
concepts and skills above.

Sample Task(s)

» Write a system of linear equations that would have
the solution (-3, 3).

* Find the values for m and b so that the system
y= %x -2 andy =mx+ b has (8, 4) as a solution.

e The three lines given below form a triangle. Find
the coordinates of the vertices of the triangle.

x+4y=9
2x+y =11
3x+2y =1

 Explain how to solve a linear system of equations
by graphing.
* Solve the linear system of equations by graphing.
Explain why it is important to check your solution.
y—-4x=1.5

2x+y=1.5
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(2.5)

Foundational
(2.0)

(1.5)

Pre-Foundational
(1.0)

(0.0)

A Units of Study

Students have demonstrated an understanding of the concepts
and skills in the Foundational Level, as well as some success on
Proficiency concepts and skills.

Students demonstrate success on the following Foundational Sample Task(s)
concepts and skills by:

* Determining whether a given ordered pair is a solution to a * Tell whether the ordered pair (-1, 3) is a solution to
linear system of equations. the linear system of equations.
* Finding the solution of a given graph of a system of linear 2x-3y=4
equations. 2x + 8y =11
 Use the graph below to solve the linear system
of equations.
Xx-y=4
4x+y=1

Students have independently demonstrated some success on
the Foundational concepts and skills.

Students demonstrate some success on the Foundational
concepts and skills but require support to do so.

There is no evidence of success on the Foundational concepts
and skills, even with support.

Algebral | © 2020 Equitable Education Solutions | k12boost.com | 50



https://k12boost.com/

AlL.NE.2 Proficiency Scale

Subject: Math

Course: Algebra |

Strand: Number Systems and Expressions

IAS:

Mastery
(4.0)

(3.5)

Proficiency
(3.0)

(2.5)

A Units of Study

ALNE.2: Simplify algebraic rational expressions, with numerators and denominators containing monomial bases with

integer exponents, to equivalent forms.

Students demonstrate a deep understanding by consistently
extending work beyond the Proficiency Level by:

¢ Creating an algebraic rational expression that can be
simplified using properties of exponents and results in a
given the solution.

¢ Explaining which properties can be used to simplify an
algebraic rational expression.

e Justifying the solution from simplifying an algebraic
rational expression.

Students have consistently met Proficiency Level requirements
but occasionally demonstrate the ability to successfully work
beyond.

Students demonstrate Proficiency on the grade-level standard by:

¢ Simplifying algebraic rational expressions with numerators
and denominators containing monomial bases with integer
exponents, to equivalent forms.

Students are consistently able to apply the grade-level
concepts and skills above.

Students have demonstrated an understanding of the concepts
and skills in the Foundational Level, as well as some success on
Proficiency concepts and skills.

Sample Task(s)

* Create an algebraic rational expression that requires
the use of at least three properties of exponents to
simplify and result in the solution x°z*.

» Write three expressions involving quotients that are
equivalent to 14’.

e Which definitions or properties would you use to
simplify the expression 3x%y? « 4x%y~5? Explain your
reasoning.

* Explain why the expression 072 is undefined.

e Simplify the expression.
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Students demonstrate success on the following Foundational Sample Task(s)
concepts and skills by:

* Evaluating an algebraic expression involving exponents. * Evaluate the expression 2x* when x = 3.
 Describing and correcting an error made while simplifying an * A student simplified the expression X5X'4X3 _His
Foundational algebraic rational expression. work is shown below. Describe and correct the
(2.0) error(s) in simplifying the expression.
X5 . X3
X4
XS
x4
- X’IZ
(1.5) Students have independently demonstrated some success on

the Foundational concepts and skills.

Pre-Foundational | Students demonstrate some success on the Foundational
(1.0) concepts and skills but require support to do so.

(0.0) There is no evidence of success on the Foundational concepts
: and skills, even with support.
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ALNE.5 Proficiency Scale

Subject: Math

Course: Algebra |

Strand: Number Systems and Expressions

IAS:

Mastery
(4.0)

(3.5)

A Units of Study

AILNE.5: Add, subtract, and multiply polynomials. Divide polynomials by monomials.

Students demonstrate a deep understanding by consistently
extending work beyond the Proficiency Level by:

* Justifying which operation with polynomials is appropriate
for a given real-world scenario.

¢ Simplifying an expression involving multiple operations
with polynomials.

* Looking for patterns with special products of polynomials
and deriving a rule that can be used as a shortcut.

¢ Understanding polynomials are closed under the operations
of addition, subtraction, and multiplication with integers.

Students have consistently met Proficiency Level requirements
but occasionally demonstrate the ability to successfully work
beyond.
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Sample Task(s)

e Josie is looking to attach a border to a 6 inch by 8
inch document (shown below). She is wanting to
write a polynomial that represents the perimeter
of the outside of the border. Josie has decided

if she multiplies (2x + 8)(2x + 6), she will find the
polynomial representing the total perimeter. Is this
true? Justify your reasoning.

Simplify the expression:
-3x2(x+11) — (4x — 5)(3x — 2)

Find the product of (3x = 2)(3x + 2). Then, find
the product of (7x + 4)(7x — 4). What pattern

can be discovered among the products of these
binomials? Use this pattern to find the product of
(5x = 1)(5x + 1).

What does it mean for polynomials to be closed
under the operations of addition, subtraction, and
multiplication with integers?
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Proficiency
(3.0)

(2.5)

Foundational
(2.0)

(1.5)

Pre-Foundational
(1.0)

(0.0)

A Units of Study

Students demonstrate Proficiency on the grade-level standard by:
¢ Adding and subtracting polynomials.

¢ Multiplying polynomials.

e Dividing polynomials by monomials.

Students are consistently able to apply the grade-level
concepts and skills above.

Students have demonstrated an understanding of the concepts
and skills in the Foundational Level, as well as some success on
Proficiency concepts and skills.

Students demonstrate success on the following Foundational
concepts and skills by:

 Simplifying an algebraic expression using the
distributive property.

* Defining key terms required for operations with polynomials.

¢ Describing and correcting an error made while performing
operations with polynomials.

Students have independently demonstrated some success on
the Foundational concepts and skills.

Students demonstrate some success on the Foundational
concepts and skills but require support to do so.

There is no evidence of success on the Foundational concepts
and skills, even with support.

e Find the sum of the polynomials:
(7x2+2x - 6)+ (3x2 - 11x - 8)

* Find the difference of the polynomials:
(4x2-3x+5) - (3x2-x-8)

e Find the product of the polynomials:
(2x = 5)(3x2 = x+7)

e Divide the polynomials:

-6X” + 12x5 — 42x? — 3X
-3x

Sample Task(s)

e Simplify the algebraic expression:
3x-4(2x+7)+5
* Is 6 a polynomial? Explain why or why not.

* A student subtracted the polynomials 6x? — 5x and
2x2 + 3x — 2. Her work is shown below. Describe and
correct any error(s) in subtracting the polynomials.

(6x? = 5x) — (2x2+ 3x — 2)
6Xx2 — 5x — 2x2+ 3x + 2
=4x?2 - 2x + 2
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Al.QE.4 Proficiency Scale

Subject: Math

Course: Algebra |

IAS:

Mastery
(4.0)

A Units of Study

‘ Strand: Quadratic & Exponential Equations & Functions

Al.QE.4: Solve quadratic equations in one variable by inspection (e.g., for x*2 = 49), finding square roots, using the quadratic
formula, and factoring, as appropriate to the initial form of the equation.

Students demonstrate a deep understanding by consistently

extending work beyond the Proficiency Level by:

* Justifying the method of choice for solving a
quadratic equation.

¢ |dentifying an error made in the process of solving a
quadratic equation, including complex numbers.

e Correcting an error made in the process of solving a
quadratic equation, including complex numbers.

Sample Task(s)

* Tell what method you would use to solve the
quadratic equation. Justify your reasoning.
o 3x2+13x =11
° 4x>-25=0
°o 2x2+9x - 5=0
e A student solved the equation 7x> - 5x+1=0

using the quadratic formula. His work is shown
below. Describe and correct the error in solving the

tion. —
equation N 5 +/(57 = 40)0)

207)

5+/-3

14

“Because the discriminant has a negative value,
there are no solutions to this quadratic equation.”

* Ashley solved the equation -2(x + 4)2 — 1=-25
using square roots. Her work is shown below.
Describe and correct the error in solving the
equation.

2(x+4)2-1=-25
2(x +4)2 = -24
(x+4)2=12
x2=8
x=%2J2
x=-2.83,2.83
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(3.5)

Proficiency
(3.0)

(2.5)

Foundational
(2.0)

(1.5)

Pre-Foundational
(1.0)

(0.0)

A Units of Study

Students have consistently met Proficiency Level requirements
but occasionally demonstrate the ability to successfully work
beyond.

Students demonstrate Proficiency on the grade-level standard by:
¢ Solving quadratic equations in one variable by inspection.

 Solving quadratic equations in one variable by finding
square roots.

¢ Solving quadratic equations in one variable using the
quadratic formula.

¢ Solving quadratic equations in one variable by factoring.

Students are consistently able to apply the grade-level
concepts and skills above.

Students have consistently met Proficiency Level requirements
but occasionally demonstrate the ability to successfully work
beyond.

Students demonstrate success on the following Foundational
concepts and skills by:

¢ Finding the number of real solutions to a quadratic equation
using the discriminant.

¢ Evaluating an algebraic expression.
* Defining key terms required to solve quadratic equations.

Students have independently demonstrated some success on
the Foundational concepts and skills.

Students demonstrate some success on the Foundational
concepts and skills but require support to do so.

There is no evidence of success on the Foundational concepts
and skills, even with support.

* Solve the quadratic equation by inspection:
X2 =64
* Solve the quadratic equation by finding

square roots:
3(x - 1)2=30

* Solve the quadratic equation using the quadratic
formula:
5x2-4x-3=0
* Solve the quadratic equation by factoring:
15x2+ 10 = 31x

Sample Task(s)

* Tell whether there are two real solutions, one
real solution, or no real solutions to the quadratic
equation 25x? — 16x = 0.

 Evaluate the expression x?2 — x — 6 when x =-3.
* What is the quadratic formula? When do we use it?
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AlL.DS.1 Proficiency Scale

Subject: Math Course: Algebra | Strand: Data Analysis and Statistics

AlLDS.1: Understand statistics as a process for making inferences about a population based on a random sample from
IAS: that population. Recognize the purposes of and differences among sample surveys, experiments, and observational
studies; explain how randomization relates to each.

Students demonstrate a deep understanding by consistently Sample Task(s)
extending work beyond the Proficiency Level by:

« Conducting an experiment of a current applicable topic and * A stratified random sample of a population
using the data to answer questions concerning bias and is used for a survey that contains unbiased
misconception. questions.

o Explain how it is possible for the
survey to be biased.

> Describe a situation in
which this might occur.

¢ Extending understanding of sample size and population to
utilize the margin of error formula.

* Find a misleading graph from a newspaper, a
Mastery magazine, or online news source.
(4.0) > Describe how the graph is misleading.

o Redraw the graph so that it is not misleading.

o Explain how redrawing the graph changes the
impression given by the graph.

> Assuming the misleading aspect of the
graph is intentional, why might it have been
made that way?

* In a survey of 2,000 voters, 45% said they planned
to vote for Candidate A. What is the margin of error
for the survey?

Students have consistently met Proficiency Level requirements
(3.5) but occasionally demonstrate the ability to successfully work
beyond.
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Proficiency
(3.0)

A Units of Study

Students demonstrate Proficiency on the grade-level standard by:

¢ Understanding statistics as a process for making inferences
about a population based on a random sample from that
population.

* Recognizing the purpose of sample surveys, experiments, and

observational studies.

¢ Recognizing the differences of sample surveys, experiments,

and observational studies.

¢ Explaining how randomization applies to sample surveys,
experiments, and observational studies.

Students are consistently able to apply the grade-level
concepts and skills above.

* To determine if the type of music played while

taking a quiz has a relationship to results, sixteen
students were randomly assigned to either a room
softly playing classical music or a room softly
playing rap music. The results on the quiz were

as follows:

Classical: 74, 83,77,77, 84, 82, 90, 89
Rap: 77, 80, 78,74, 69,72, 78, 69

> Which group performed better? Justify
your answer.

Mrs. Goodmore wants to know if doing homework
actually helps students do better on their unit
exams. Describe how Mrs. Goodmore could

carry out an experiment to determine if homework
helps test scores. Explain how you will use
randomization in your design and how you will
use a control.

Students in a high school mathematics class
decided that their term project would be a study
of the strictness of the parents or guardians of
students in the school. Their goal was to estimate
the proportion of students in the school who
thought of their parents or guardians as strict.
They do not have time to interview all 1,000
students in the school, so they plan to obtain

data from a sample of students.

o Describe the parameter of interest and a
statistic the students could use to estimate the
parameter.

o |s the best design for this study a sample survey,
an experiment, or an observational study? Explain
your reasoning.

(continued on next page)
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> The students quickly realized that, as there is no
definition of strict, they could not simply ask a
student, “Are your parents or guardians strict?”
Write three questions that could provide objective
data related to strictness.

o Describe an appropriate method for obtaining a
sample of 100 students, based on your answer in
part (a) above.

Students have demonstrated an understanding of the concepts
(2.5) and skills in the Foundational Level, as well as some success on
Proficiency concepts and skills.

Students demonstrate success on the following Foundational Sample Task(s)
concepts and skills by:

* |dentifying a population. e Owners of a computer store survey customers
e . to see whether they should expand their game
¢ |dentifying a sampling method. . .
Foundational _ ‘ S selection. They survey customers in the game
(2.0) * Defining key terms required for distinguishing aisle. Identify the population and classify the
sampling methods. sampling method.

¢ Describe the difference between an unbiased
sample and a biased sample.

* What methods can be used for selecting a sample?

(1.5) Students have independently demonstrated some success on
) the Foundational concepts and skills.

Pre-Foundational | Students demonstrate some success on the Foundational
(1.0) concepts and skills but require support to do so.

(0.0) There is no evidence of success on the Foundational concepts
’ and skills, even with support.
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Grade Level: Date:

Unit Completed: Next Unit:

After each unit, fill out this form. Reuse and print these pages, or we suggest using our Google Sheets version or Google Doc version.

Looking Back

Curriculum

* What were the strengths of this unit?
(i.e. standard organization/sequence, unit
length, resources, etc.)

Instruction

e What instructional strategies had the biggest
impact during this unit?

Assessment Data

¢ What did student data tell us about student
learning in this unit?

¢ What do we want to change about this unit for
next year? (i.e. standard organization/sequence,
unit length, resources, etc.)

¢ What learning activities had the biggest impact
during this unit?

e What Tier Il supports will we need to provide
after this unit? When/how will those be provided?

A Units of Study Algebra| | © 2020 Equitable Education Solutions | k72boost.com | 60



https://docs.google.com/spreadsheets/d/1MfnOUJiuQt1ZQyGLrGjs1H1T61lGMtdH0sH40_WJqGk/copy#gid=0
https://docs.google.com/document/d/1E21aDwoZ7l42oR6CZb_HK_0vt-22r8E6pp35DeI4f8Q/copy
https://k12boost.com/

Looking Ahead

Preparation

» What materials/resources need to be created/gathered in preparation for this unit?

Curriculum

e How do we want to e How will we prepare students ¢ What existing learning gaps
sequence/organize the for this unit? (i.e. foundational do we anticipate needing
standards in this unit? skill review, build background to address, and what

knowledge, etc.) differentiation/scaffolds
can be used?
Instruction
» What instructional strategies will we use * What learning activities will we use?

for each standard?

Assessment Data

* What assessments will we use? Are the e What priority standards will we review
assessments ready? during this unit?
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Status Check

Are we on track to teach all grade-level standards?
O Yes O No, we need to make the following modifications:

¢ What support do you need from administrators/coaches at this point?

e Other comments:
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Lifelong Learning
Mindset (K-2) B,C

Self-Confidence
Insight (K-2) C

A Units of Study

Work Ethic

Self—DiscipIine

Independence
Insight (K-2) C

Perseverance
Mindset (K-2) A
Mindset (3-5) A

SEL Competencies are linked below within each Employability Skills Standard.

Social & Emotional Skills

Regulation
Regulation (K-2) C

Connection
Connection (K-2) A

Collaboration
Collaboration (K-2) A

Learning Strategies

Effective Communication

Aptitude Awareness
Insight (K-2) B

Decision Making
Critical-Thinking (K-2) A,B
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Adaptability Attention to Detail
Sensory-Motor Int. (K-2) B Regulation (k-2) C
Insight (3-5) C
Time Management & Initiative
Organization Insight (K-2) C
Insight (3-5) C
Insight (6-8) C
Regulation (6-8) C
Integrity Problem Solving

Critical-Thinking (K-2) A

Professionalism

Indiana WORKFORCE Development — Employability Skills Benchmark
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Schedule

1st Nine Week (Mindsets & Social & Emotional Skills)

Week 1-2: LIFELONG LEARNING:

Demonstrate willingness to work and learn, and continually apply new knowledge.

* Students practice flexible and innovative thinking. (K-2)B

* Students accept constructive feedback. (K-10)C

» Students demonstrate a willingness to learn, especially when faced with challenges or following a failure. (Grades 11-12)A

Week 3-4: SELF-CONFIDENCE:
Possess belief in own ability to succeed and assert self when necessary.
* Students demonstrate self-efficacy. (K-12)C

Week 5-6: REGULATION:

Recognize and manage one'’s emotions.

e Students practice personal responsibility. (K-5 & 9-12)C

» Students recognize life stressors and have strategies to manage them. (Grades 6-8)B

Week 7-8: CONNECTION:

Demonstrate the ability to network with others through social awareness and cultural sensitivity.

* Students treat others fairly and respectfully, is able to see multiple perspectives and is open-minded. (K-12)A
* Students demonstrate care and concern for others. (Grades 9-12)B

Week 9: COLLABORATION:

Work well with others in a team.

* Students demonstrate communication skills. (K-12)A

e Students understand teamwork and works with others. (Grades 3-5)B
» Students apply conflict management skills. (Grades 9-12)C
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2nd Nine Week (Learning Strategies)

Week 1: COLLABORATION:
Work well with others in a team.
*Same as Week 9

Week 2-3: EFFECTIVE COMMUNICATION:

Apply skills to clearly, effectively, and convincingly express ideas and messages to others appropriate to the environment.
¢ Students demonstrate communication skills. (K-12)A

Week 4-5: APTITUDE AWARENESS:

Identify and communicate individual interests and skills that align related coursework and experiences to potential career paths and
to in-demand occupations.

* Students recognize personal strengths. (K-2)

Week 6-7: DECISION MAKING:

Utilize critical thinking skills and perspectives of others to make informed decisions based on options, rewards, risks, limits, and goals.
* Students demonstrate an understanding of metacognition. (K-5)A

e Students understand the decision-making process. (K-12)B

* Students demonstrate an understanding of metacognition. (Grades 3-5)A

* Students analyze, synthesize, & evaluate the thinking process. (Grades 11-12)B,C

Week 8-9: ATTENTION TO DETAIL:

Achieve thoroughness and accuracy when accomplishing a task.
» Students practice personal responsibility. (K-2)C

* Students demonstrate self-efficacy. (Grades 3-5)C
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3rd Nine Week (Learning Strategies & Work Ethic)

Week 1-2: INITIATIVE:

Apply self-motivation, and self-direction to work and learning.
» Students demonstrate self-efficacy. (K-8)C

» Students practice personal responsibility. (Grade 6-8)C

Week 5-6: SELF-DISCIPLINE:

Demonstrate self-control and behave in accordance with rules and minimal direction.
* Students demonstrate self-control. (K-2 & 9-10)A

e Students apply conflict management skills. (Grades 3-5)C

» Students practice personal responsibility. (Grades 6-8)C

« Students apply conflict management skills. (Grades 6-8)C

e Students understand teamwork and works with others. (Grades 11-12)B

Week 7-8: INDEPENDENCE:
Successfully carry out expectations with minimal supervision.
* Students demonstrate self-efficacy. (K-12)C

Week 9: PERSEVERANCE:
Demonstrate endurance, and capacity to complete tasks.
 Students demonstrate a willingness to learn, especially when faced with challenges or following a failure. (K-12)A
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4th Nine Week (Work Ethic)

Week 1: PERSEVERANCE:
Demonstrate endurance, and capacity to complete tasks.
*Same as Week 9

Week 2-3: ADAPTABILITY:
Manage transitions and adjust to changing situations and responsibilities.
¢ Students demonstrate an understanding of body awareness and sensations in the body.

Week 4-5: TIME MANAGEMENT & ORGANIZATION:
Plan and organize long and short-term goals while understanding how to balance school, home, and community activities.
*No SEL Competencies

Week 6-7: INTEGRITY:
Act in a trustworthy and honest manner.
*No SEL Competencies

Week 8-9: PROFESSIONALISM:
Demonstrate skills and behaviors appropriate for school and work environments.
*No SEL Competencies
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Grade Level Employability Skills Standards

Kindergarten - 2nd Grade K-2 Skills Standards

Grades 3-5 Grade 3-5 Skills Standards
Grades 6-8 Grades 6-8 Skills Standards
Grades 9-10 Grades 9-10 Skills Standards
Grades 11-12 Grades 11-12 Skills Standards
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https://www.doe.in.gov/sites/default/files/wf-stem/kindergarten-second-grade-employability-skills-standards-final.pdf
https://www.doe.in.gov/sites/default/files/wf-stem/grade-three-grade-five-employability-skills-standards-final.pdf
https://www.doe.in.gov/sites/default/files/wf-stem/grade-six-grade-eight-employability-skills-standards-final.pdf
https://www.doe.in.gov/sites/default/files/wf-stem/grade-nine-grade-ten-employability-skills-standards-final.pdf
https://www.doe.in.gov/sites/default/files/wf-stem/grade-eleven-grade-twelve-employability-skills-standards-final.pdf
https://www.doe.in.gov/sites/default/files/wf-stem/employability-skills-competencies-final.pdf
https://www.education.ne.gov/nce/careerdevelopment/lesson-plans/
https://ccrscenter.org/sites/default/files/EmployabilitySkills_Handouts.pdf
https://www.doe.in.gov/sites/default/files/wf-stem/employability-skills-standards-poster.pdf
https://www.doe.in.gov/sites/default/files/wf-stem/employability-skills-standards-implementation-guide.pdf
https://www.doe.in.gov/sites/default/files/sebw/sel-competencies-final.pdf
https://www.doe.in.gov/sites/default/files/sebw/sel-lesson-plans-pk-12-final-attachments.pdf
https://www.doe.in.gov/sites/default/files/sebw/sel-toolkit-final-updated-cover.pdf
https://k12boost.com/

Additional Resources
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https://www.transformingeducation.org/growth-mindset-toolkit/
https://www.youtube.com/watch?v=ELpfYCZa87g
https://www.youtube.com/watch?v=g7FdMi03CzI
https://www.youtube.com/watch?v=2zrtHt3bBmQ
https://www.youtube.com/watch?v=hiiEeMN7vbQ
https://www.youtube.com/watch?v=ElVUqv0v1EE
https://www.mindsetkit.org/topics/teaching-growth-mindset
https://www.edutopia.org/article/growth-mindset-resources
https://www.playworks.org/wp-content/uploads/2019/01/Life-Skills-Game-Guide.pdf
https://dptv.pbslearningmedia.org/subjects/professional-development/effective-instruction/character-education/life-skills/
https://www.weareteachers.com/9-awesome-classroom-activities-that-teach-job-readiness-skills/
https://www.teacherspayteachers.com/Browse/Grade-Level/9-12/PreK-12-Subject-Area/Life-Skills/Price-Range/Free/Type-of-Resource/Worksheets?gclid=EAIaIQobChMIwbSHuub86AIVxkXVCh1T3ghnEAMYAyAAEgKlIPD_BwE
https://www.edutopia.org/article/10-free-financial-literacy-games-high-school-students?utm_source=Edutopia+Newsletter&utm_campaign=98c9781901-EMAIL_CAMPAIGN_041520_enews_diywaysto&utm_medium=email&utm_term=0_f72e8cc8c4-98c9781901-85206943
https://k12boost.com/
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