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Addressing the Math Practice Standards:
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.

Habits of Thinking:





What?
Why?
How?
Explain your answer!

Lesson Planning:
How do YOU as a teacher look at a problem?
VS
How do your STUDENTS look at a problem?

As teachers we have the ability to think Mathematically:


What does this mean?



What does this look like?

Teacher Preparation:


Create problems that require deeper thinking.



Create problems that require discussion, engagement, reflection and explanation.



The way the problems are structured affect how the students think mathematically.

Start with the BIG IDEA:


Start with a big idea not necessarily the math terminology. What is our starting idea and
what does it lead to.
Starting Concept

Math Concept

Elevator Graph, Motion detector
Walking away and towards home.

Rate of Change or Slope
Y-intercept, Slope-intercept form

Buying Roses at a Flower shop

Solving Equations

Patterns

Sequences & Series

Shooting a Basketball

Quadratics

Area of a Room

Factoring

Perimeter of a Room

Combining like terms
Polynomials

Loans

Exponential & Logs

Cell Phone Plans, Traveling
Comparing 2 flower shops

Solving Equations
Matrices

GEOMETRY TASKS

REGULAR TASK:

STRUCTURED TASK:


What type of angles am I given?
Consecutive Interior anglers



What do I know about these angles?
Their sum is 180 degrees.



What do I know about <3?
It is an alternate interior angle to 46o
It is supplementary to the angle (2x + 10)o



What does that information mean?
Alternate interior – the angles are congruent
Supplementary – the angles sum is 180

Pull out their Mathematical Thinking FIRST, then have them complete the task!
1) When you keep the x and y, but you make them opposites:
___________________________
2) When you keep the x but change the y:
___________________________
3) When you keep the y but change the x:
___________________________
4) When you flip the x and y, but keep the signs:
___________________________
5) When you flip the x and y but make them opposites: ___________________________

Use your THINKING from above and PRACTICE :
GIVEN: A: (-8, 3)
6) A’: (-3, 8): _______________________

9) A’: (3, -8): _______________________

7) A’: (-8, -3): _______________________

10) A’: (8, -3): ______________________

8) A’: (8, 3):

_______________________

FINAL EXAM REVIEW: “Habits of Thinking”

TOPICS

COMPLEMENTARY angles are ________ degrees.

SUPPLEMENTARY angles are ________ degrees.

Two angles on a STRAIGHT line are ___________ degrees.

VERTICAL angles are ______________________________ angles

ALTERNATE INTERIOR angles are _______________________ angles.

CORRESPONDING angles are _____________________________ angles.

ALTERNATE EXTERIOR angles are ________________________ angles.
CONSECUTIVE “same-side” interior angles equal ________ degrees.

When you keep the X and change the Y, reflection across the ______ axis.

When you keep the Y and change the X, reflection across the ______ axis.
When you keep the X and Y but make them opposites, rotation __________o

SWITCH the X and Y and KEEP their signs, reflection ____________

The sum (+) of the two REMOTE interior angles equal (=) the _____________________ angle.

The sum (+) of all THREE ANGLES in a TRIANGLE equal ________o

Two sides congruent and base angles congruent is a ____________________ triangle.

ALL SIDES congruent and ALL ANGLES equal ______o is an ____________________________
triangle.
A statement in the form “If-Then” is a ___________________________ statement.

The statement after the IF is the _______________________________

The statement after the THEN is the _______________________________

A ______________________________ proves something FALSE.

AB + BC = _______ is known as ____________________ Addition.

<ABD + <DBC = _______ is known as ____________________ Addition.

Fill in each box. You will NOT solve any of these problems. This is to get you thinking about
each problem!
Problem
Two angles are complementary.
<A = (4x + 8)o and <B = (6x + 12)o
Find the value of x.

Two angles are supplementary.
<A = (4x + 8)o and <B = (6x + 12)o
Find the value of x.

Find the value of x:

Find the value of x:

What do you know?!

Show the Setup ~ Don’t solve!

Complementary = 90 degrees

4x + 8 + 6x + 12 = 90

Find the value of x:

Find the value of x:

<1 = 118o
Find the measure of <7:
Type of Angles:

n

__________________________

1
4
5
8

2

3

l

6

<7 = _________

7
m

<1 = 118o
Find the measure of <5:

Type of Angles:

n

__________________________
1
4
5
8

2

3

l

6

<5 = _________

7
m
o

<4 = 65
Find the measure of <6:n
1
4
5
8

Type of Angles:
__________________________

2

3

l

6

<6 = _________

7
m

<4 = 65o
Find the measure of <5:

Type of Angles:

n
1
4
5
8

__________________________
2

3

l

6

<5 = _________

7
m

Find the value of <U:
Equation & Work:

Answer: _________
Find the value of X:
Equation & Work:

Answer: _________

Find the value of X:
Type of Triangle: _________________________
The base angles are ________________________
Solve:

Find the value of X and Y:
Type of Triangle: _________________________
The base angles are ________________________
Solve:

Problem
A triangle with coordinates:
A(-7,1), B(-2,1), and C(-5,4)
is rotated 180 degrees clockwise

What do you know? What is the answer?
What do you do? _____________________________
Answer: __________

A triangle with coordinates:
A(-7,1), B(-2,1), and C(-5,4)
Is reflected across the X-AXIS.

What do you do? _____________________________
Answer: __________

A triangle with coordinates:
A(-7,1), B(-2,1), and C(-5,4)
Is reflected across the Y-AXIS.

What do you do? _____________________________
Answer: __________

PROPERTIES OF QUADRILATERALS

Quadrilateral

Parallelogram

Rectangle

Sides

Angles

_____________________
sides are

_____________________
angles are

_____________________.

_____________________.

_____________________
sides are

All angles are
____________________

_____________________.

and are ______ degrees.

All sides are

The diagonal bisects an
angle (making

Diagonals
The diagonals are _______
congruent but each part on the
same diagonal
are _______________________

Both diagonals are
___________________________

Rhombus

________________________ two angles) and those two
angles become
_____________________

All sides are
Square

All angles are
____________________

The two diagonals are ________
congruent but the parts on the
same
diagonal are
___________________

The two diagonals are
__________________________

________________________ and are ______ degrees.

All sides are
Trapezoid

All angles are ________
congruent.

Both diagonals are
____________________________

________________________ The two angles on the
same side add to
__________ degrees.

Isosceles
Trapezoid

The left/right sides are

The base angles are

_______________________

____________________

The top/bottom sides are
_______________________

The top angles are
_____________________

The left/right angles of the The parts on the same diagonal
kite are
(going left to right) are
_____________________

Kite

__________________________

The top angle is bisected
by the diagonal
(making 2 angles), those 2
angles become
_____________________

Properties of Quadrilaterals CHART #2

Parallelogram SIDES

Parallelogram ANGLES

Parallelogram DIAGONALS

Rhombus SIDES

Rhombus ANGLES

Rhombus DIAGONALS

Rectangle SIDES

Rectangle ANGLES

Rectangle DIAGONALS

Square SIDES

Square ANGLES

Square DIAGONALS

Isosceles Trapezoid SIDES

Isosceles Trapezoid ANGLES

Trapezoid ANGLES

Kite SIDES

Kite ANGLES

Kite DIAGONALS

ALGEBRA TASKS

1) What is SLOPE: ______________________________________________________
First, describe how you find SLOPE in WORDS. Then solve the given example.

Table

Graph

Equation

Y = 3x – 5

2) What is a Y-Intercept: _______________________________________________
First, describe how you find Y-INTERCEPT in WORDS. Then solve the given example.

Table

Graph

Equation

Y = 3x – 5

Rate of Change: “Slope”
Elevator Graphs:

Travel from Home:

Motion Detector:

Properties of Exponents
PROPERTY

x0 
xn 
1

xn

xm xn 

x

m

ym  

xm

xn

n

EXPLAIN the meaning in WORDS

Systems of Equations:

Structured Layout for System of Equations
Steps of How to deepen their thinking and understanding of Systems!
Take your ordinary system of equations question of: “Solve the System” and create an
opportunity for analyzing/comparing systems and reflection and explanation questions.
STEP 1: Writing system of Equations in slope-intercept and standard form.
STEP 2: Reflecting on why you use one form over the other form.
STEP 3: Partner Reflection: Choose the best method! Graphing vs Substitution
STEP 4: T-Chart: Begin by listing important information about each method to help you make
the best decision on which method to use!

STEP 1: Writing system of Equations in slope-intercept and standard form.

Scenario
You need a plumber! Plumbers First charges a
service fee of $20 and then $10 per hour for work.
Plumbing Now charges a service fee of $15 and then
$12 per hour of work.
You decide to pick up food for your work and end
up spending $58 for a total of 12 people. Everyone
had the option of ordering either a sandwich or a
slice of pizza. A sandwich cost $4.50 and a slice of
pizza cost $2.50 per slice.
You go to a concert that will allow 200 people to
attend, both adults and children. Adult tickets cost
$10 each and children’s tickets cost $6 each. The
concert made $500!
You are trying to decide which rental car company
to choose. Rental A charges a rental fee of $55 and
charges $0.25 per mile. Rental B charges a rental
fee of $30 and charges $0.40 per mile.

Slope-Intercept or
Standard Form

System of Equations

STEP 2: Reflecting on why you use one form over the other form.
EXPLAIN how you know whether or not to write an equation in standard form or slope-intercept form.
Use these two examples to help you:

Slope-Intercept Form y = mx + b
You need a plumber! Plumbers First charges a
service fee of $20 and then $10 per hour for work.
Plumbing Now charges a service fee of $15 and then
$12 per hour of work.

Standard Form Ax + By = C
You decide to pick up food for your work and end up
spending $58 for a total of 12 people. Everyone had
the option of ordering either a sandwich or a slice of
pizza. A sandwich cost $4.50 and a slice of pizza cost
$2.50 per slice.

STEP 3: Partner Reflection: Choose the best method! Graphing vs Substitution
SUBSTITUTION vs GRAPHING
DIRECTIONS: BOTH systems can be solved by EITHER method but you need to determine
which method you want to use for that particular method and why!
1) You must solve one system by graphing.
2) You must solve one system by substitution.
3) State which method you chose to use and why.
4) Show all your work!
5) Substitution:
a)
b)
c)
d)
e)

Isolate (get alone) a variable
Plug in the variable into the other equation.
Solve for the variable
Solve for the other variable
Solution (x, y)

6) Graphing:
a) Slope-Intercept form for both equations
b) Find the point of intersection – solution
c) Make a table with 4 x-values. Be sure to include your solution.

STEP 4: T-Chart: Begin by listing important information about each method to help you make
the best decision on which method to use!
Complete the T-Chart: Use bullet points to list key information you would need to know about each method.

GRAPHING

METHODS for Solving Systems of Equations
SUBSTITUTION
LINEAR COMBINATION

TASK:







You are given three problems below and you must use each method only once!
Multiple methods can be used to solve each problem but you have to choose the best
method for each problem.
Explain why your chose that method
Solve each problem, show all your work
Explain what your answer means in the context of the problem
Graphing – you must show a table with 5 x-values that includes the intersection point.

REFLECTION:

Method do you like BEST!? WHY?

Method: _______________________________________________

Why: ____________________________________________________________________
____________________________________________________________________
____________________________________________________________________

STEP 5: Word Problems: Begin by listing important information about each method to help
you make the best decision on which method to use!
WORD PROBLEM #1
Sam and Finn went to an office supply store together. Sam bought 15 boxes of paper clips and
7 packages of note cards for a total cost of $55.40. Finn bought 12 boxes of paper clips and 10
packages of index cards for a total cost of $61.70.
Find the cost of one box of paper clips and the cost of one package of index cards.
a) Define Variables:

x: ____________________________________________

y: _____________________________________________

b) System of Equations

Equation 1: ______________________________________

Equation 2: _______________________________________

c) Method of CHOICE: Which method did you choose to use and why?

Method: _______________________________________

Why: ____________________________________________________________________
___________________________________________________________________
d) Solve: Show your work below!

e) Solution: ____________________

f) Meaning of the Solution: What does your solution mean in the context of the problem?
________________________________________________________________________
________________________________________________________________________

Algebra 2 TASKS
Regular Task
Use the triangle at the right to solve for all missing information.

Teacher Thinking Process to ADAPT Problems
STEP 1: What do I know?
This allows students to sit and think for a minute and helps to build confidence.
Problem: Add in space asking the student what they know
STEP 2: What am I looking for?
Make sure students know the end goal.
Problem: Ask student what they are trying to find, but leave it open ended. I asked students if
they want to find the 3rd side or one angle first.
STEP 3: How do I know which method to choose?
Ask questions to help guide students’ thinking.
Problem: I asked students to explain their choice in words. This helps lead students to the
method they want to use. If students get stuck this creates a great conversation, instead of just
asking for the answer.
STEP 4: What are common misconceptions?
Have students think about where they could make mistakes to better analyze problem.
Problem: I asked students what is a mistake their partner might make. It makes mistakes less
personal while pushing them to analyze the process.
STEP 5: What vocab do you want to focus on? What words are unnecessary?
Problem: I took out or simplified words that I found unnecessary such as “triangle to the right”.

Structured Task

Find side A, angle A, and angle B.
a) What do you know? ____________________________
b) What can you find first: the 3rd side or another angle?
How would you find it? ______________________________________
c) Solve.

d) How will you find the other one? ________________________________________________
e) Solve.

f) What is a common mistake your partner could make?

Extension
Circle the trig functions that does NOT work and then CORRECT them.
B

sin B 

12
13

5
cos B 
13
tan A 

5
12

csc A 

13
5
13

13
sec A 
5
cot B 

12
5

C

A
5

What was a common mistake? ______________________________________________
_____________________________________________________________________
Which trig functions work?

How do you know those answer(s) are correct? ________________________________
_____________________________________________________________________

Factoring Thought Process
Write how you know which way to solve.

GCF

Factor with NO Box

Factor with Box

Factor the given expression.
What should your answer look like?

_____________________________________

1. 6x2  18x
Is there a GCF? (Circle One)

Yes

or

If you circled YES…

What is the GCF? _____________

No
If you circled NO…

a = ____

b = _____

c = _____

a  c  _______ Factors add up to b = ____
Solution: _________________
Is your solution simplified? Yes or No
If YES …you’re DONE!

Do you need to use the box? Yes or No

If NO …go to the next box.

Reason: __________________________

Solution: ______________________

1) Give students a blank sheet of paper to show their thinking process for factoring.
2) Compare your thinking process.

Factoring
Question

Is there
a common factor?
GCF
Yes

Factor out the common
factor (GCF)

No

How many
terms are there?

2

4

3

Is a >1
(ax + bx + c )?

Could be a
difference of squares

Could be a
factoring by grouping

2

No

This is a simple trinomial.
Factor.

Yes

This is a complex trinomial.
Factor using factor box.

What is the same as Ms. Thomas’s thinking process? __________________________________
_____________________________________________________________________________
What is different? ______________________________________________________________
_____________________________________________________________________________
Is there anything you should change in your thinking process? (Circle One)

Yes

No

Why?_______________________________________________________________________

You can use this to help you solve quadratic equations.
1. x2  2x  48  0
a = ____

b = _____

2. x2  8x  15  0
c = _____

a = ____

b = _____

c = _____

a  c  _______ Add up to b = ______

a  c  _______ Add up to b = ______

( x _______) ( x _______) = 0

( x _______) ( x _______) = 0

( x _______) = 0 ( x _______) = 0

( x _______) = 0 ( x _______) = 0

x = ________ and x = _________

x = ________ and x = _________

Roots are: ___________________

Roots are: ___________________

How many solutions can you find with factoring? ________
Why? ________________________________________________________________________
What is different from the previous problems and #3 & 4? ______________________________
_____________________________________________________________________________
What do you think should be your first step before factoring? ___________________________
Solving by Factoring Steps
1. Always set the equation equal to ___________.
2. Take out the _____________.
3. Factor.
4. Set each set of () = ____________.
3.

w2  3w  40

4.

x2  12  4x

Choosing a Method:

Method

Problem
Example

GCF

Square Rooting

Factoring

Quadratic Formula

7r 2  14r  0

5(r  4)2  600

n2  3n  12  6

6 x2  18x  18  6

Reason

1st Step in Solving
(Do NOT solve!)

Solve the quadratics using GCF, square rooting, factoring, or quadratic formula.

1. x2  14  5x

Method: _________________________________

Reason: ______________________________________________________________________
_____________________________________________________________________________
Solve.

x = __________
2. 2 x2  x  6

x = __________

Method: _________________________________

Reason: ______________________________________________________________________
_____________________________________________________________________________
Solve.

x = __________

3. 2 x2  7 x 13  10

x = __________

Method: _________________________________

Reason: ______________________________________________________________________
_____________________________________________________________________________
Solve.

x = __________

x = __________

More Solving with Radicals & Roots
Warm-Up: Do NOT solve. Decide how many solutions the equation has and WHY.
a) 3( x  4)3  12

b) (3x  2)6  124

How many solutions? _______________

How many solutions? _______________

Reason: _________________________

Reason: _________________________

_______________________________

_______________________________
4

3

c) 7(2 x) 2  15

d) ( x  11) 3  6  20

How many solutions? _______________

How many solutions? _______________

Reason: _________________________

Reason: _________________________

_______________________________

_______________________________

x  4  28

e)

f)

3

2 x  18  36

How many solutions? _______________

How many solutions? _______________

Reason: _________________________

Reason: _________________________

_______________________________

_______________________________

More Practice!
4
3

3
2

1. n  625

3. 8  5  (49k )

2. 730  v  1



3
2



2749
343

4. 3  3

x
3

