7 Grade Mathematics
Unit 4
Suggested Duration: 13 Days

Proportional and Linear Relationships
UNIT PLAN
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UNIT SYNOPSIS

At the beginning of this unit, students review the concept of Unit Rate. They then extend their understanding of ratios and develop
understanding of proportionality. They distinguish proportional relationships from other relationships and explore the multiple
representations of proportional relationships, including tables, graphs, and equations. Students develop an understanding of unit rate
as the constant of proportionality. Students calculate unit rates from a graph and table then move to recognizing and representing
proportional relationships in equations and on graphs. Then, students extend their understanding to linear relationships that may or
may not be proportional. Students learn to identify what it means for a relationship to be linear and then learn about the parts of a
linear relationship: Slope (rate of change), y-intercept, and the independent and dependent variables. Students will explore linear
equations that are written in slope-intercept form and will be able to go from an equation to a graph or table, or from a graph or table to
the equation. This unit features 3 topics.

Pre-Algebra Unit 4 (8/2/2024) Page 2 of 23



Topic A Overview — Unit Rate and Proportional Relationships

In the first 2 lessons students will be calculating unit rates. Unit rates were introduced to students in 6™ grade and will continue to be used
throughout Pre-Algebra as students work with proportional relationships. Students should build an understanding that if they know the unit rate of
a proportional relationship, they can calculate any quantity in that relationship easily. Students will then distinguish between proportional
relationships sand non-proportional relationships through real-world situations. It is important that students understand what it means in the real-
world for a relationship to be proportional, and they should be able to identify whether a situation is proportional or not by observing the rate at
which it changes. The last lesson in this topic students determine and interpret the constant of proportionality then write an equation to represent a

proportional relationship using the constant of proportionality .

Introduction to Unit Rate :
Unit Rate from a Graph and Table
2 A school carnival ticket booth posts the following sign
Leaking tank
y #of | #of
Ticket Booth g o
g ‘ e R e it . Trees | Apples |
1 Ticket for $0.50 | o o ! . 64 | 2 26
12 Tickets for $5.00 t FO- %3/ Hc ke k =11 3 . t . “
25 Tickets for $10.00 = - v 44 T ! ! | 3 | 39 ]
50 Tickets for $25.00 9%0.59/hc et 3 o 4 78 {
120 Tickets for $50.00 v—r—7 o~ ﬁ)‘ wd\ 2t 1 1 T ; 10 | 130 |
3 P27, DO 0 4 7 I 12 | 146
A Which amount of tickets offers the best deal? Explain o K 2 ¥ 4 6 S 8' v 1'0 - - -
10 for AS hickets is The best deal Af Hat rale, eacin Time (mln)
ficke b Costs R0HO Which is more theon $0.0& 3 gal fmwin
\{5) than all Tt Other dews.
Constant of Proportionality and Equations to Represent Proportional
Proportional Vs. Non-Proportional Relationships Relationships
Money " et hes possec, Use the able 1o anewer the questors. T e emountetume
Cost of Gym Membership by 0 [Hours Passed |3 [a s 7 s \
va Number of Months & 376 $ 4F/ week PagesRead | 240 [320 [480 [560 [720 \
+200 - Y
82 s _ﬂ/ wosk @ Pick two ordered pairs on the table and test to see if they are proportional )
160 S $ 15,/ aceh ;‘ 440 -go 20-g0  HB0=%Bo yesikis
S M1/ week = - A roporiom|.
s $ 1L/ month k| i (T 8 ‘B}‘Whatiss(he:onslamofDroportlo::Ivly’Explamwhellhvs means prope Wl
§-w § 533/ meren - $ 3/ week The constand of porportionality Is 20. This meass @16
5 <ol % 2 4 6 8 10 Crowmm s 8 O O, snay | G010 o ot ok
' I ZEREREEEEES T Nussber of Wedls @D &~ 40D cages o] - O 5 g s
Months ‘ 5= - 1 ip? Explain.
Proportional? Explain. | Proportiopal? Explain. ﬁb E% (axs Pqﬁ Yes, there 1s no y- mkr;@t.
: L2 . . D What is the constant of proportionality?
» I L;ﬁ=\3 Q_;j:[} %‘:\3\
| S TR ER CoP=(2

£ How does the constant of proportionality
connect to the equation? 4 =(aX

[+ vepresents |3 qallons for
L unytes
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Topic B Overview — Linear Relationships, Slope and Y-Intercept

slope in the context of a situation.
context of a real-world situation.

Linear Vs Non-Linear Relationships

Topic B begins by having students explore linear vs. non-linear relationships from a table or graph. In Lesson 5, they explain whether a relationship
is linear on non-linear given a graph or table. They also build an understanding that there is a constant change in the x and y values when a
relationship is linear. They will discover that sometimes a data point may be left out of a table or graph but the ration of change from x=>y will
always be equivalent in a linear relationship. In Lesson 6, students will calculate the slope from real-world situations and explain the meaning of

In Lesson 7, students begin to identify the y-intercept from a table or graph and explain what it means in the

7 ;’
I Boaes [ Weight 24 fr Linaar? - 5
Bgd  |Spounds g g 2 v Mes 420 410 4!
) 14 pounds <} i 18 A f--w 5 r®
xl — . i =
Til. 4 17 pounds _::D- = 15 jr il |0 20 ) Ly i 3 Ues
+ =
N T ol Pt . 3] A5
x| A= g of s 5
T 16 pounds / L u il | é
B¢ ¥L ¢) * . | | .
3 3
Tabla's Ratio of Change; -———- Table's Ratho of Change: -——--
| o 1 2 3 4 5 & 7 L o 0 10 20 30 40 50 &1 70
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TETTLT T T -
& an £
The Y-Intercept
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) | Water In the Tub = Draining the Pool s i Measiing of Sloge: Eotln VD Bradee
7 ] I I O | X-Minutes | Y-Water 8 T T 43 ok Mot Coyr winsh is 32
g~RNH — 1 $21
2. K .L<a0mmuf(-s 90 gallons ~_ -20 5
- | ! . 2 minutes 70 gallons 2 524 L i"lE"-"—‘Pl:_‘dh L
X
§:_. I 4 minutes 50 gallons 3 527 Maning of vintercept: A WG sl el -
5 i 6 minutes 30 gallons 4 530 cvt ourus uDeredes is BT
b1 234sé61401 Slonc: 20
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e 202 Stope:-% WMeaning of Sinpe: f”u“ ! Meaning of Slope: £ontln Foppin 3
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-
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Topic C Overview — Equations of Linear Relationships and Graphing

In Topic C students will write and graph linear equations. In Lesson 8, students identify slope and y-intercept in a linear relationship and then write
an equation in slope-intercept form to represent the relationship. In Lesson 9, students take what they have been learning and practice graphing
linear equations when given in slope-intercept form. In Lesson 10, students apply what they have learned about slope, y-intercept, independent
and dependent variables to real-world situations.

Equations of Linear Relationships

Tdentify the slope and y-intercept in the table below, then write an equation to represent the linear nh'mds:: the slope and y-intercept In the graph below, then wiite an equation to represent the Eneer
relationship. P
Money in Bank Account ¢
x: De:o;iu y: A:co:r;lzzmnce e ¢+O dollars [deposit Slope: \
*\ < \/>“’4‘0 Y-intercept:
3 -$80 Y-Intercept: ‘3'20 .
Equation:
2 -$40
3 %0 Equation: \A='40'>‘—|ZO
\v
4 $40
5 $80
Graphing Linear Equations Linear Relationships Application
- 1 .
1 : (1) The graph below shows the amount of money Chad has in his bank account each week.
Equation Y-Intersect | Slope i | i b | Bank Account
! + ‘r\k 90
s V‘%X"’Z *2 %“ﬁ__é ! 2 8 ! { T @ What is the equation of the line? g73g+q
. = "] | 4 | 3
b. y=sx-4 . — ! /( | T 1T 1T 11 Tl b Slope? Y-intercept? q
€y "i x+6 +6 %%'-' "3 [ Dependent variable? prCDhﬂ+ bqlah[,g ( 33
. IR IR ESEREE
d. V"ltl‘ 1 = l _bj:"o,‘_ 1 Independent variable? WOS[( (1‘
2 % b3 7'1. % R
e y=2x+1 N \ &Y _£ | © How much money will Chad have in his account in 19 weeks?
' 5% T 3 ¥ 1 FT e YU W RTR X
f. y==3x-3 { e -
| o | Wh=\§ =3 3:3(14%%
4 ) 5-1%
15+ -57+19
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CONTENT STANDARDS

Below are the standards addressed in this unit.

Supporting Standards
7.4(A) represent constant rates of change in mathematical and real- 7.4(B) calculate unit rates from rates in mathematical and real-world
world problems given pictorial, tabular, verbal, numeric, graphical, problems
and algebraic representations, including d = rt 7.4(C) determine the constant of proportionality (k = y/x) within
7.7(A) represent linear relationships using verbal descriptions, tables, mathematical and real-world problems

graphs, and equations that simplify to the formy=mx+b

Focus on
Disciplinary | Mathematical Process Standard (F) — analyze mathematical relationships to connect and communicate mathematical ideas
Literacy

Mathematical Process Standard () — display, explain, and justify mathematical ideas and arguments using precise mathematical
@h%/ language in written or oral communication
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ROADMAP

AT A GLANCE: Unit 4 — Proportional and Linear Relationships

Topic Day Date Lesson | Lesson Title
1 1 Introduction to Unit Rate
Topic A 2 2 Unit Rate from a Graph and Table
Unit Rate and Proportional 3 3 Proportional Vs. Non-Proportional Relationships
Relationships - - -
Constant of Proportionality and Equations to
4 4 . . .
Represent Proportional Relationships
5 Review!| Topic Quiz 4
Topic B 6 5 Linear Vs. Non-Linear Relationships
Linear Relationships, Slope
and Y-Intercept 7 6 Slope as Rate of Change
8 7 The-Y-Intercept
9 8 Equations of Linear Relationships
Graphing Linear Equations
Topic C 10 o | ORTHY neeT S
Equations of Linear 1 10 Linear Relationships Application
Relationships and Graphing 12 Review
13 Unit Exam
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Lesson 1: Introduction to Unit Rate

Date

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

7.4B calculate unit rates
from rates in mathematical
and real-world problems

Important Vocabulary

= Rate
= Unit Rate

Necessary Materials and Pre-Lesson Prep
= 41 Student Workbook = Projector
* Document Camera

Lesson Agenda Time
l. Do Now 8min
II. INM 30 min
Ill. Student Practice 15 min
IV. Student Debrief 3 min
V. Exit Ticket 5 min

Mathematical Goal of this Lesson

The primary goal of this lesson is for students to apply their understanding of unit
rate to solve mathematical and real-world problems. This lesson serves as a review
of the concept of unit rate, placing a lot of emphasis on building students’
conceptual understanding of unit rate.

Opportunities to CFU
v INM #1a-b, #2a-b
v" Student Practice #1-2

Other Notes to Inform Your Planning

For Do Now: Great opportunity to assess student understanding of Unit Rates in
which they learned in 6" grade.

For INM: Students are building an understanding of unit rate through exploration.
The term Unit Rate shouldn’t be mentioned until the end of the INM. Students who
struggle with division and multiplication facts

Look for teachers to...

U Encourage productive struggle
while students work to develop a
strategy on their own to answer the
exploration question in INM Q1,2.

O Use the term unit rate only after the
INM where students develop a
strategy to find unit rate.

Look for students to...

U Develop a strategy on their own to
answer exploration questions in the
INM in Q1, Q2.

U Accurately set up unit rate
comparisons as a ratio then divide
to find the unit rate.

O Explain and justify their thinking
using words, diagrams, or models.

Student Know/Do Chart

supporting them with graph paper, a
multiplication chart, and a calculator for
those that can use it; ensuring that they
set up the problem on graph paper
accurately and use the calculator for

INM: #2a-b
SP: #1, 2

computation only. Students may have misconceptions around how to setup

$5.00
comparisons as a fraction (i.e., 12 tickets for $5.00 is ———— ) Consider
12 tickets

supporting these students by modeling the setup using a tape diagram, something
students are familiar with using.

h'iu A unit rate is a specific ratio that
= describes how many units of the
first quantity corresponds to one

unit of the second quantity

Kiew A rate is a ratio that compares two
= .
quantities
111;‘ From a word problem situation,
= accurately set up a ratio as a
fraction then divide to find unit rate
De Use unit rate to compare different
= rates as most efficient vs. least
efficient

Pre-Algebra Unit 4 (8/2/2024)
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Lesson 2: Unit Rate from a Graph and Table

Date

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

7.4B calculate unit rates
from rates in mathematical
and real-world problems

Important Vocabulary

= Rate
= Unit Rate
= QOrdered Pair

Necessary Materials and Pre-Lesson Prep
= Unit 4 Student Workbook = Projector
* Document Camera

Lesson Agenda Time
l. Do Now 5 min
II. INM 35 min
Ill. Student Practice 20 min
IV. Student Debrief 5 min
V. Exit Ticket 5 min

Mathematical Goal of this Lesson

The primary goal of this lesson is for students to calculate the unit rate from a
proportional graph or table. Students explored unit rates in 6" grade but will
expand on the concept in 7*" grade as the constant of proportionality and slope.
This les is activating prior knowledge for students. This lesson will progress from
easy graphs and table to more challenging problems that include fractions and
decimals.

Opportunities to CFU
v" INM Graphs Q3, 4, 6, 9, 10
v' Student Practice Q3, 4, 7

Other Notes to Inform Your Planning
For Do Now: If students do not have a

Look for teachers to...

U Encourage productive struggle as
students find the unit rate of the
graphs in the INM.

U STAMP that to find unit rate from a
graph or table, identify the ordered
pair (x, y)=> %-)Unit Rate

Look for students to...

O Accurately set up a ratio from a
table or graph

O Apply their understanding of unit
rate to find the unit rate from a
graph or table

Student Know/Do Chart

solid understanding of fractional parts, Focus on Disciplinary Literacy

they may struggle. Consider having
them label each value on the x and y
axis.

INM: Part I(Explain
how you calculated

For INM: Questions are scaffolded, the Unit
starting out easier and then Rate?).,#2a

progressing to more difficult. Graphs #1-4; if students are struggling have them to
fill in the missing numbers on the x and y axis. Support students in ensuring that
numerators and denominators are in the correct place when setting up their ratio

from a table or graph: Consider modeling for students the coordinates (i.e., (x,
6 1
y)=>(5, 6)9(%)9; ), which yields a unit rate of ’IE. It may be even more helpful for

students to label the x and y coordinates in the ordered pair/table and
label/highlight the x and y axis on the graph .

Knew A unit rate on a graph or table
= will be the value of x when y is
1.
Knew A unit rate is a specific ratio
= that describes how many units
of the first quantity corresponds
to one unit of the second
quantity
111; From a table or graph,
= accurately set up a ratio then

divide to find unit rate
De Accurately, calculate unit rate
= from a table or graph.

Pre-Algebra Unit 4 (8/2/2024)
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Lesson 3: Proportional Vs. Non-Proportional Relationships

Date

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

7.4A represent constant
rates of change in
mathematical and real-
world problems given
pictorial, tabular, verbal,
numeric, graphical, and
algebraic representations,
including d =rt

Important Vocabulary

= Proportional
Relationship

= Non-proportional
Relationship

= Origin

Necessary Materials and Pre-Lesson Prep
= Unit 4 Student Workbook = Projector
* Document Camera

Lesson Agenda Time
l. Do Now 5 min
II. INM 43 min
Ill. Student Practice 15 min
IV. Student Debrief 3 min
V. Exit Ticket 5 min

Mathematical Goal of this Lesson

The primary goal of this lesson is for students to differentiate between proportional
and non-proportional relationships represented by tables, graphs, and verbal
descriptions. In this lesson, students differentiate between proportional and non-
proportional relationships. They will utilize the concept of unit rate, developed in

previous lessons, to determine if relationships are proportional or non-proportional.

Opportunities to CFU
v INM: 1* set of graphs a-b, #2, 3,5
v’ Student Practice: #1a-d, #2a-c

Other Notes to Inform Your Planning

Look for teachers to...

Q

Build an understanding and stamp
the idea that proportional
relationships will have a constant
ratio of y:x and that ratio is the
constant of proportionality or unit
rate.

STAMP that when a proportional
relationship is graphed, it will
always pass through the origin of
the graph (0,0).

Look for students to...

Q

Q

Find the unit rate or constant of
proportionality given a table or
graph

Determine Proportional Vs. Non-
Proportional Relationships from a
situation, table, or graph

Student Know/Do Chart

For Do Now: The Do Now activates Focus on Disciplinary Literacy

prior knowledge of equivalent ratios
or equivalent factions. Cross
multiplying to test for equivalence is
strongly discouraged as this does

INM: #1a-e
SP: #1d

not promote a

true understanding of the concept.

For INM/Student Practice: Students that struggle with multiplication and
division will struggle with finding the unit rate or constant of proportionality.
Consider supporting them with graph paper to help them to organize
numbers when dividing, a multiplication chart, and a calculator for those
that can use it; ensuring that they set up the problem on graph paper and
use the calculator for computation only. An anchor chart with Proportional
Vs. Non-Proportional Representations (graphs, tables, verbal descriptions)
may assist students as they begin the student practice and exit ticket.

Kiea
=

Krew
=

Two quantities are proportional
if they have a constant ratio or
if the unit rate calculated from
any two points is the same.

The graph of a proportional
relationship will pass through
the origin and will always form
a straight line.

Determine proportionality given
a table or graph.

Justify whether a relationship is
proportional or non-
proportional using the ration

yiX.
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Lesson 4: Constant of Proportionality and Equations to Represent Proportional Relationships

Date

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

7.4C determine the
constant of proportionality
(k = y/x) within
mathematical and real-
world problems

Important Vocabulary

= Constant of
Proportionality

Necessary Materials and Pre-Lesson Prep
= Unit 4 Student Workbook = Projector
* Document Camera

Lesson Agenda Time
l. Do Now 5 min
II. INM 28 min
Ill. Student Practice 27 min
IV. Student Debrief 5 min
V. Exit Ticket 5 min

Mathematical Goal of this Lesson

The goal of this lesson is for students to determine and interpret the
constant rate of proportionality in mathematical and real-world problems
then write an equation to represent a proportional relationship using the
constant of proportionality.

Opportunities to CFU
v INM: #2a-b, Part Il #1a-b
v' Student Practice: Part Il #1, 2

Other Notes to Inform Your Planning
For Do Now: The Do Now is a great opportunity to assess and quickly address
misconceptions prior to beginning the daily lesson. Misconceptions might be

around #1 because of the decimals. Consider modeling the division for those that

need extra support.
For INM/Student Practice: The purpose of the INM is to continue to build an
understanding that constant of proportionality is a term used for unit rate. Model

Part 1#1a-c and Part Il #1a-b under the document camera. Include student voice by

prompting them to answer the

Look for teachers to...

a

Q

Build an understanding of constant of
proportionality using students’ prior
knowledge of unit rate

Allow students to do the heavy lifting in
discovering that the constant of
proportionality in a proportional
relationship is the coefficient

Look for students to...

Q

a

Identify the constant of proportionality
for a proportional situation.

Use the lesson vocabulary to explain
Constant Of Proportionality
represented in a graph, table, or verbal
description.

Determine that the constant of
proportionality, k, in a proportional
relationship is always the coefficient in
the equation (y=kx)y

Student Know/Do Chart

questions in a-c as you record Focus on Disciplinary Literacy

responses and correct misconceptions INM: Part I: 1A-B, 2A-

where necessary. This lesson includes B, Partll: 1C, E
fractions/decimals when finding the Student Practice:
constant of proportionality. Prepare to Parts I and 11

support computational errors. You may

decide to project an answer key as you monitor, checking that students
are working through the process for finding the constant of proportionality

y
accurately (i.e., setting up the ratio in fraction form correctly -);)

K
=]

K
=]

The constant of proportionality
is the same as the unit rate for
a proportional relationship.
The equation of a proportional
relationship will be in the form
of y = kx, where k represents
the constant of proportionality.
Calculate the constant of
proportionality from a graph
and table given a real-world
situation.

Write an equation using the
constant of proportionality to
represent a table, verbal
description, or graph

Pre-Algebra Unit 4 (8/2/2024)
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Lesson 5: Linear Vs. Non-linear Relationships

Date

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

7.7A represent linear
relationships using verbal
descriptions, tables,
graphs and-equations-that
simplify-to-the form-y=mx
+b

Important Vocabulary

= Linear Relationship

= Non-linear
Relationship

= Ratio of Change

= Constant Rate of
Change

Necessary Materials and Pre-Lesson Prep
= Unit 4 Student Workbook = Projector
* Document Camera

Lesson Agenda Time
l. Do Now 5 min
II. INM 35 min
Ill. Student Practice 20 min
IV. Student Debrief 5 min
V. Exit Ticket 5 min

Mathematical Goal of this Lesson

The primary goal of this lesson is for students to explain whether a relationship is
linear or non-linear given a graph or table. They will build an understanding that
there is a constant change in the x and y values when a relationship is linear. They
will also see that sometimes a data point will be left out of a table or graph, so the x
and y values will change at different rates, but the ration of change from x to y will
always be equivalent in a linear relationship.

Opportunities to CFU
v INM: #1-2
v' Student Practice: #3-4

Other Notes to Inform Your Planning

For INM: Ration or rate of change is going to be a very important concept
as students move through math. This is the first time students are really
introduced to the topic, but they will continue to see it expressed mostly as
slope throughout math. In this section, you are stamping that the change in
y-value always comes before the change in x-value. It is important to build

Look for teachers to...

O Stamp the understanding that linear
relationships have equivalent rates
of change and that some rat of
change may look different but will
simplify to the same ratio.

A
O Model é under the document

camera using color-coding to
support student understanding

Look for students to...

O Show their thinking when
calculating the rate of change from
a table or graph

U Determine if a relationship is linear
or non-linear and justify their
reasoning

Student Know/Do Chart

students comfort level writing ratios of

change in this way so that it becomes a HOCUSIONEDIS CIpAnuEY

Literacy

habit. This lesson includes negative
values in the change in x and y values; it
will be important to highlight this for
students. Consider creating an anchor

INM: #1-2
Student Practice:
#1-4

chart for students to reference during
the student practice and exit ticket.

h'iw Linear Relationships form a
= straight line when graphed
Knew  The ratio of change in y-values

and x-values is always the
same in linear relationships.
De Calculate the rate of change
= from a table or graph

Do Determine whether a

= relationship in a table or graph
represents a linear or non-
linear relationship

Pre-Algebra Unit 4 (8/2/2024)
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Lesson 6: Slope as Rate of Change

Date

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

7.7A represent linear
relationships using verbal
descriptions, tables,
graphs, and equations
that simplify to the form y
=mx+b

7.4A represent constant
rates of change in
mathematical and real-
world problems given
pictorial, tabular, verbal,
numeric, graphical, and
algebraic representations,
including d =rt

Important Vocabulary

= Rate of Change
= Slope

Necessary Materials and Pre-Lesson Prep
= Unit 4 Student Workbook = Projector
* Document Camera

Lesson Agenda Time
l. Do Now 5 min
II. INM 40 min
Ill. Student Practice 18 min
IV. Student Debrief 2 min
V. Exit Ticket 5 min

Mathematical Goal of this Lesson
The primary goal of this lesson is to calculate the slope from real-world situations
and explain the meaning of the slope in the context of the situation. This lesson
builds a deep understanding of the concept of slope as the rate of change of a
linear relationship or the measure of how fast or slow something is changing in a
linear relationship.
Opportunities to CFU

v INM: Part |: #2, Part Il: #3 Part lll: #2, 4

v’ Student Practice: #1, 3, 6, 7

Other Notes to Inform Your Planning
For INM: Throughout the INM, stamp that slope is the ratio of the change in the y-
value to the change in the x-value. You will also continue to stamp throughout the
lesson that rate of change or slope is how fast or slow something changes,
including the direction of the change. The INM offers several opportunities for
students to participate in Turn and Talks. It will be important to model and
encourage use of the lesson vocabulary during Turn and Talks. Use these as
opportunities to listen for/address misconceptions. Watch for

misconceptions around negative slopes.

Look for teachers to...

U Model and encourage use of the
lesson vocabulary during Turn and
Talks.

O Stamp that slope represents how fast
or slow something is changing and the
direction it is changing. (Increasing or
decreasing)

Look for students to...

. Ay .
U Write slope as: A using integers to

simplify where necessary
O Explain the meaning of the slope
represented by a table or graph

Student Know/Do Chart

Students may omit the negative sign Focus on Disciplinary
because they may not have a clear Literacy
understanding of ‘direction’ (i.e., if the Ay = INM:

—3; this means that the direction on a graph Part.l' #13

is downward and if the Ax = 2; this means Part Ii' #1-3

that the direction on the graph is to the Part ”i, #45
right.) Refer students to number line Studeﬁt P;actice'
understandings and integer operation rules #1-8 )
for dividing as students may make errors

when simplifying such as:i.e., _?4-)-2 not, 2.
An anchor chart will support these understandings.

h'iu Slope is a ratio of the change in
= the y-value to the change in the x-
value
Kool Slope is a measure of how fast or
= slow something changes and

whether the values are increasing
or decreasing

De Write slope as the ratio of change
= in the y-values to the change in
the x-values from a table/graph
and simplify if necessary

Do Explain the meaning of the slope
= in the context of a graph or table

Pre-Algebra Unit 4 (8/2/2024)
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Lesson 7: The Y-intercept

Date

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

7.7A represent linear
relationships using verbal
descriptions, tables,
graphs, and equations
that simplify to the formy
=mx+b

7.4A represent constant
rates of change in
mathematical and real-
world problems given
pictorial, tabular, verbal,
numeric, graphical, and
algebraic representations,
including d =rt

Important Vocabulary

= Y-intercept
= |nitial value

Necessary Materials and Pre-Lesson Prep
= Unit 4 Student Workbook = Projector
* Document Camera

Lesson Agenda Time
l. Do Now 5 min
II. INM 20 min
Ill. Student Practice 38 min
IV. Student Debrief 2 min
V. Exit Ticket 5 min

Mathematical Goal of this Lesson
The primary goal of this lesson is for students to identify the y-intercept from a
graph/table and explain what it means in the context of a real-world situation.
Students will build an understanding of what the y-intercept is, and its importance
in a linear relationship. Students will need to think critically in each situation to
figure out the meaning of the y-intercept in real-world situations.
Opportunities to CFU

v" INM: #2,3 and graph and table

v’ Student Practice: #3-5, #7,8

Other Notes to Inform Your Planning
For INM/Student Practice: Students may be unfamiliar with a flat-fee or
initial cost. Use other real-world examples to explain this concept to

students. This is an essential idea for

Look for teachers to...

U Use real-world examples to build an
understanding of the y-intercept as the
initial quantity in a linear relationship.

O Explain/model how to interpret the
meaning of the x-coordinate and y-
coordinate in the context of real-world
situations.

Look for students to...

U Describe the meaning of the y-
intercept in different linear
relationships using the context of real-
world situations.

U Describe the meaning of the x-
coordinate and y-coordinate in the
context of real-world situations

Student Know/Do Chart

Focus on Disciplinary
Literacy

students to understand to master the
concept of y-intercepts as many real-

world examples involve flat fees.
Ensure that students can answer the
following

essential questions prior to the exit

INM: Part | #1-3
SP: #1-2

ticket:

What is the y-intercept?

Why is the y-intercept more important than any other coordinate in a linear
relationship?

What does it mean if the y-intercept of a linear relationship is zero?

Kmew  The y-intercept is the initial value
=  ina linear relationship

representing a real-world situation

The y-intercept represents where
the line touches the y-axis

De Identify the slope and y-intercept
(i@ from a graph and table

Do Explain what the y-intercept and
= slope mean in the context of a
real-world situation
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Lesson 8: Equations of Linear Relationships

Date

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

7.7A represent linear
relationships using verbal
descriptions, tables,
graphs, and equations
that simplify to the formy
=mx+b

7.4A represent constant
rates of change in
mathematical and real-
world problems given
pictorial, tabular, verbal,
numeric, graphical, and
algebraic representations,
including d =rt

Important Vocabulary

Y-intercept

Rate of Change
Slope

Independent Variable
Dependent Variable

Necessary Materials and Pre-Lesson Prep
= Unit 4 Student Workbook = Projector
* Document Camera

Lesson Agenda Time
l. Do Now 5 min
II. INM 30 min
Ill. Student Practice 25 min
IV. Student Debrief 5 min
V. Exit Ticket 5 min

Mathematical Goal of this Lesson
The primary goal of this lesson is for students to identify the slope and y-intercept
in a linear relationship and write an equation in slope-intercept form (y=mx+b) to
represent the relationship.
Opportunities to CFU

v INM: #2,3

v’ Student Practice: #1, 2

Other Notes to Inform Your Planning
In this lesson, you are pulling together the concepts of slope and y-
intercept to show students how they can represent any linear relationship
using an equation. Students primarily explore the meaning of the y-
intercept, slope, independent and dependent variable in the context of
situations, tables, and graphs in this

Look for teachers to...

U Review the meaning of
independent and dependent
variables and provide real-world
examples

O Use guided questioning to build
understanding of the role of the y-
intercept and slope in a linear
equation

Look for students to...

U Explain the relationship between
the independent and dependent
variable

O Write equations to represent linear
relationships from a table or graph

Student Know/Do Chart

lesson. Consider creating an anchor
chart for students to reference the

Focus on Disciplinary
Literacy

components

of the equation y = mx + b (Slope, y-
intercept, x coordinate as independent
variable and y-coordinate as dependent

INM: #1b-d
Student Practice:
#1-3

variable) during student practice and exit
ticket. Prepare to address misconceptions around integer operation rules
as students find slope.

) The slope and y-intercept are

Khew . . - .

= constant in a linear relationship
and are the two pieces of
information needed to write a
linear equation

The independent and dependent
variable in a linear relationship
change.

Krew
=

The dependent variable is reliant
on the independent variable

Do Identify the slope and y-intercept
= in a table or graph

Do Write an equation from a table or
= graph to represent a linear
relationship

Pre-Algebra Unit 4 (8/2/2024)
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Lesson 9: Graphing Linear Equations

Date

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
7.7A represent linear Necessary Materials and Pre-Lesson Prep Look for teachers to...
relationships using-verbat = Unit 4 Student Workbook = Projector U Use student’s conceptual
descriptions; tables, = Document Camera understanding of the parts of a linear

graphs, and equations
that simplify to the formy
=mx+b

7.4A represent constant
rates of change in
mathematical andreal-
world-problems-given
pictorial, tabular,verbal,
numeric, graphical, and
algebraic representations,
including d =rt

Important Vocabulary

= Y-intercept

= Rate of Change
= Slope

= Horizontal Line
= Vertical Line

Lesson Agenda Time
l. Do Now 5 min
II. INM 34 min
Ill. Student Practice 21 min
IV Student Debrief 5 min
V. Exit Ticket 5 min

Mathematical Goal of this Lesson

The primary goal of the lesson is for students to identify the slope and y-intercept
in a linear equation and draw a graph to represent the relationship. They will
practice graphing linear equations given in slope-intercept form on a coordinate
plane.
Opportunities to CFU

v" INM: Round 1and 2

v’ Student Practice: #2,3,4

Other Notes to Inform Your Planning

The Do Now is a must as it reviews finding slope and y-intercept, which is
necessary for the day’s lesson. This is a great opportunity to note and
address misconceptions prior to the lesson.

In this lesson students will have only one real-world connection to slope
and y-intercept. The rest of the practice will focus on using linear equations
to graph in all four quadrants. Since students have only graphed linear
equations representing real-world

equation to build understanding of
graphing algebraic equations that are
not connected to a real-world
situation.

U Model building the graph to the left of
the y-intercept throughout the lesson.

Look for students to...

O When finding slope; show their
thinking.

O Explain how to graph a line that is
written in slope intercept form. (i.e.,
where to start the graph, and how do
you know where to plot other points
on the graph once the y-intercept is
plotted)

Student Know/Do Chart

situations; they have mostly used
Quadrant I. In this lesson, it is most

Focus on Disciplinary
Literacy

important for them to pay close attention
to whether the slope is positive or
negative. Prepare to address
misconceptions around building the

INM: #1a-b, #2,
Rounds 1and 2
Student Practice:
#1-6

graph to the left of the y-axis. It would
be worth it to continue to model this for students throughout the lesson.

Ko The slope and y-intercept of a

g linear relationship is necessary to
draw a graph on a coordinate
plane to represent that
relationship.

To graph a linear relationship, it
requires starting at (0, y)and using
the slope to find other points on
the line.

Krcw
=

De Identify the slope and y-intercept
= from an algebraic equation written
in slope intercept form

De Accurately use the slope and y-
= intercept to plot points on a graph.
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Lesson 10: Linear Relationship Application

Date

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

7.7A represent linear
relationships using verbal
descriptions, tables,
graphs, and equations
that simplify to the formy
=mx+b

7.4A represent constant
rates of change in
mathematical and real-
world problems given
pictorial, tabular, verbal,
numeric, graphical, and
algebraic representations,
including d =rt

Important Vocabulary

= Y-intercept

= Rate of Change

= Slope

* |ndependent Variable
= Dependent Variable

Necessary Materials and Pre-Lesson Prep
= Unit 4 Student Workbook = Projector
* Document Camera

Lesson Agenda Time
l. Do Now 5 min
II. INM 25 min
Ill. Student Practice 30 min
IV Student Debrief 5 min
V. Exit Ticket 5 min

Mathematical Goal of this Lesson
The primary goal of this lesson is for students to apply what they have
learned about slope, the y-intercept, independent and dependent variables
to real-world situations.
Opportunities to CFU

v INM: #2,4

v Student Practice: 2,3

Other Notes to Inform Your Planning

The Do Now is a must as it reviews writing linear equations from a graph.
This provides a great opportunity to catch and address misconceptions
prior to the day’s lesson.

The format of this lesson will switch back and forth between teacher guided
and student practice. The INM and Student Practice should be done
together.

Look for teachers to...

O Ask questions that require students
to justify their solution and their
solution pathway

Look for students to...

O Accurately compute the slope and
y-intercept and show their thinking.

O Identify the dependent and
independent variable from a table
or graph and solve by substituting.

O Explain their solution pathway and
what each part of the equation
represents from a table, graph or
verbal description.

Student Know/Do Chart

Ensure that students can answer the
following

Focus on Disciplinary
Literacy

essential questions by the end of the

lesson: INM: #1-4

Student Practice:
#1-3

e How do you graph a line that is

written in slope-intercept form?
e Where do you start your graph?
e How do you know where to put the other points on the graph?

h'iw If the slope and y-intercept of a
= linear relationship are known, it
is possible to draw a graph on
a coordinate plane to represent
that relationship; starting at the
y-intercept, using the slope to
find other points on your line.

De Identify the slope and the
= meaning of the slope from a
situation and graph

De Identify y-intercept and the
= meaning of the y-intercept from
a situation and graph

Pre-Algebra Unit 4 (8/2/2024)
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Recommended Success Day Materials and Resources

7.4A and 7.7A
Practice with Constant Rate of Change
Practice with Representing Linear Relationships
Extra Practice Teacher Edition (TE)
Extra Practice Student Edition (SE)

Notes to Inform Your Planning
These resources are relatively brief and can be used for either small-group or whole-group reteach.

If student data indicates a pause point is not necessary, you can opt to move forward and reserve a Success Day to use at a later
date.

Using exit ticket data can help you prioritize what to review. For example, if you remember that students did poorly on Lesson 6, pull
problems from lesson 6 especially if they are problems students did not do before (for example, SP or INM problems you skipped
during class). You can also take questions from the resources linked above.

All unit exams should be given online to prepare students for STAAR online.
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UNPACKED STANDARDS
Focus standards for this unit.

Standard

Standard Breakdown

linear relationships
using verbal
descriptions,
tables, graphs and
equations that
simplify to the form

y=mx+b

Concepts:

s Linear Relationships

« VVerbal Descriptions

s Tables

s Graphs

# Equations (y =mx + b)
Skills:

s Represent

Clarifications Including but Not Limited To:

» Linear relationships should include tables, graphs, real-world
descriptions, and equations

* All parts and formats of linear equations should be introduced
using real-world situations to build conceptual understanding.
Once students have built conceptual understanding, linear
equations can be explored as abstract mathematical concepts
that are not tied to a real-werld description.

* Slopes and y-intercepts can be any rational number.

» Students should understand slope as the rate of change and
not rise over run (this is a trick).

* When slope is introduced, fractions should be used to build an
understanding of slope as a ratio. (Change in y-value to
change in x-valug)

» Units should be used when connected to a real-world
situation. (feet/second)

Limitations:

* Linear equations should be represented in slope-intercept
form.

Vertical Alignment:

Grade 6:

# Proportional relationships and their representations

» Unit rate

STAAR Alignment
2019:

Q17: Which equation best represents the relationship between
® and y?

\ L By:%r}l

.\: TAS 8 THE C ¥=

Q40: Nicholas is buying shirts for his baseball team. He will
pay $9.50 for each shirt plus a one-time fee of $22.50 for the
design.

Which equation can be used to find y, the total cost to buy x
shirts?

A y=95x+225

B y=225x+95

C.y=95x—-225

D.y=225x-95.

2017:

Q16; The table shows the distance, y, a cheetah can travel in
feet in x seconds.

Tiers, x Distanta, ¥
| seconds) {feet )
] 470
10 Eantd
15 1,410
20 1,580
28 1,70

Based on the information in the table, which equation can be
used to model the relationship between x and y?

* [ndependent and dependent variables A y=5x
Algebra 1: B.y=x+5
s Linear Equations are now represented in slope-intercept form, | & ¥ =x+470
point slope form and standard form D.y=94x
* Graphing systems of equations and inequalities
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T.M@ Concepts: 2019 - Q4; Pamela rode her bike at a constant rate of 0.1km
constant rates of s Constant Rates of Change per minute. Which table represents y, the number of kms
i i i 7
[ —— « Mathematical Problems Pamala rode her bike in x minutes?
mathematical and # Real-World Problems : el 3 S
HNum r i T mibar urriber af
real-world » Pictorial Representations i el =il iy
problems given » Verbal Representations 5 8.1 g b1
pictorial, tabular « Numeric Representations N s - e
3 5 X . 15 0.1 15 03
verbal, numeric, » Graphical Representations - = - =
graphical and » Algebraic Representation = i = o
algebraic Skills:
representations * Represent G Bike Ride ) Bike Ride
inClUdin d=l't Hllj:'lbﬂ' ﬂ:f ihlurﬂhfr af mﬂmmr n: :lun‘ltrer af
g ¢|ﬂr|ﬁﬂﬂﬂﬂn$ |I1¢|I..Id|ng bl.lt Hﬂt lelted Ta: Minutes, Kilnmsters, v Hinutes, Klometers, ¥
5 0.5 5 5.1
* Proportional relationships should be represented by graphs, - = = =
tables, real-world descriptions, and equations. = T - 5
* Units should be included when connected to a real-world 20 20 20 20.1
situation. (ex: miles/hour) % 28 5 25.1
* Proportional relationships represented by equations should
be in the form of y=kx where k is the constant of 2016 — @54 During migration, a butterfly can travel 30 miles
proportionality. in 1hour. Which graph best represents y, the number of miles
* Proportional relationships can be graphed in any of the four a butterfly can travel in x hours.
quadrants, but most real-world situations will exist in quadrant Butterfly Butterfly
1. v Migration v Migration
Limitations: T g g 2]
sLimited to proportional relationships g SIB0 n E® '
w 90 w15
. E'. L] E ]
Vertical Alignment: a» g s
Grade 6: b S WIS b 3060 80120
* Proportional relationships and their representations e Ll e
s LInit rate Butterfly Butterfly
« Ratios and rates T s i
F Y
¢ [ndependent and dependent variables 150 g
Algebra 1: a E.‘;[‘: . E‘;
g o
« Linear relationships £ w0 § 2
jr i
» Systems of equations o n B!
0 L 23 4 0 o 3060 80120
Time (howrs) Time (hours)
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Standard

rates from
ratesin
mathematical
and real-world

problems

* Unit Rates

* Mathematical Rates

* Real-World Rates

Clarifications Including but Not Limited To:

* Rates should include units

* Rates should be calculated from graphs, tables, and real-world
descriptions

* Fractions should be used to represent rates initially to build
understanding of rates as a ration of y to x.

* Rates include complex fractions. (/2 mile in Y% hours)

Vertical Alignment:

Grade 6:

= Proportional relationships and their representations

+ Unit rate

# Ratios and rates

# |[ndependent and dependent variables

Algebra 1.

& Linear relationships

STAAR Alignment

2019 — Q36; A worker uses 450 inches of steel wire to
make 300 springs of the same size. At this rate how many
inches of steel wire are needed to make 1 spring?

A1V3in B115in C23in D 14in.
2017 — Q12: Jose paid $47.00 for 4 movie tickets. Each
ticket cost the same amount. What was the cost of each

movie ticket in dollars and cents?

2016 - Q1: Tareq pays $22.10 for 2.6 pounds of salmon.
What is the price per pound of salmon?
A $57.46

B$8.50 C$1950 D $24.70

7.

etermin
the constant of
proportionality
(k = y/x) within
mathematical
and real-world

problems

Concepts:
= Constant of Proportionality
* Mathematical Problems
* Real-World Problems
Clarifications Including but Not Limited To:
Limitations:
Vertical Alignment
Grade 6:
» Proportional relationships and their representations
& Unit rate
» Ratios and rates
+ |[ndependent and dependent variables
ebra 1.
* Linear relationships
* Slope

2019 — Q29; At a school carnival, tickets can be purchased
to participate in different activities. The table shows the
total cost for different numbers of tickets.

School Carnival
Number of Tatal Cost, y
Tickets, ¥ [@allars)

B .00

12 3.00
20 .00
30 7.50
50 12.50

What is the constant of proportionality that relates y, the
total cost in dollars, to , the number of tickets purchased?

2018 — Q1 A recipe says to use 3 cups of flour to make 48
cookies. what is the constant of proportionality that relates
the number of cookies made, y, to the number of cups of
flour used x?
ADG B 48

C3 D16
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7.4(E)ConverD
between
measurement
systems,
including the
use of
proportions
and the use of
unit rates

Concepts:

* Measurement Systems
* Proportions
* Unit Rates

Clarifications Including but Not Limited To:
+ Standard and metric units of measure included
* Conversions remain in the same measurement system

2019 — @8: Chris bought 10.4 gallons of gascline. there
are approximately 3.8 liters in 1gallon. Which
measurement is closest to the number of liters of gasoline
Chris bought?

AN44L B 274L C 3952L D1420L

2018 = Q19: The distance between two towns is 120 Km.
There are approximately 8 KM is 5 miles. Which
measurement is closest to the number of miles between
the two towns?

A7T5mi B3 mi D N7 mi

C 192 mi
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VERTICAL STANDARDS

This section details the progression of key student expectations/standards** in the courses before and after this course. This will help you

understand what prior knowledge skills to build upon and guide you in knowing what skills you are preparing your students for in the

subsequent course.

'

5% Grade

6" Grade

8" Grade & Algebra 1

- generate a numerical pattern when given
a rule in the form y = ax ory = x + a and graph
- graph in the first quadrant of the
coordinate plane ordered pairs of numbers
arising from mathematical and real-world
problems, including those generated by
number patterns or found in an input-output
table
5.4(D) recognize the difference between
additive and multiplicative numerical patterns
given in a table or graph
5.8(A) describe the key attributes of the
coordinate plane, including perpendicular
numkber lines (axes) where the intersection
(origin) of the two lines coincides with zero on
each number line and the given point (0, 0); the
x-coordinate, the first number in an ordered
pair, indicates movement parallel to the x-axis
starting at the origin; and the y-coordinate, the
second number, indicates movement
parallel to the y-axis starting at the origin
5.8(B) describe the process for graphing
ordered pairs of numbers in the first quadrant
of the coordinate plane

- represent a given situation using verbal
descriptions, tables, graphs, and eguations in
the form y=kxor p=x+ b

6.4(A) compare two rules verbally, numerically,
graphically, and symbaolically in the form of y=
axor y=x+ ain order to differentiate between
additive and multiplicative relationships

6.5(A) represent mathematical and real-world
problems involving ratios and rates using scale
factors, tables, graphs, and proportions

6.6(A4) identify independent and dependent
guantities from tables and graphs

6.6(B) write an equation that represents the
relationship between independent and
dependent quantities from a table

- convert units within a measurement
system, including the use of proportions and
unit rates

-graph points in all four gquadrants using
ordered pairs of rational numbers

- write linear equations in two variables
given a table of values, a graph, and a verbal
description

- calculate the rate of change of a linear
function represented tabularly, graphically, or
algebraically in context of mathematical and
real-world problems

- graph linear functions on the coordinate
plane and identify key features, including x-
intercept, y-intercept, zeros, and slope, in
mathematical and real-world problems

A.2(D) write and solve equations involving
direct variation

A 2(E) write the eguation of a line that contains
a given point and is parallel to a given line
A.2(F) write the equation of a line that contains
a given point and is perpendicular to a given
line

A.3(A) determine the slope of a line given a
table of values, a graph, two points on the line,
and an equation written in various forms,
includingy=mx+b, Ax+By=C,andy —y: =
mix — xi)
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