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SpringBoard Mathematics © 201/

Common Core Edition

Course 2 - Unit Sampler

The Pathway to Advanced Placement and Coliege Readiness

SpringBoard provides a comprehensive and systematic approach to preparing ALL stud
demands of rigorous AP courses, college classes, and other postsecondary experiences
prepares students through sequential, scaffolded development of the prerequisite skill
knowledge needed for success in AP Calculus and Statistics.

In each unit of study, explicit AP Connections are outlined in the Planning the Unit pag
teacher editions and are reinforced as they appear in student activities. Through ongoi
rigorous mathematics content and experience with the thinking processes needed to a
and explain complex math problems, students exit SpringBoard equipped with the kinc
order thinking skills, knowledge, and behaviors necessary to be successful in AP classes

For More Information on the SpringBoard Program visit www.Collegeboard.org/Spring
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SpringBoard Mathematics © 2014
Common Core Edition

Course 2 Unit Sampler

O T T RACH Y . e csivireirersresererreserrnsssssssssassssasasnssasssnssosasaesssrasssrassssssssssnsssssessessrasearnareas

1 > Tabile of Contents...........occrunee. pebtarels e T S S IRt SR R T gt N T sevavsssversarare

Unit 3: Ratio and Proportion
2 > Planning the UNIL .............ciiimiimiimmmimmmomimmimsimmmmsssnsnssminssisssssisssesisosssssesons
o instructional Focus and Pacing: /dentifies essential skills and knowledge leadi
success on interim Embedded Assessments
e AP/College Readiness Connections: Prepares students for the rigor of AP cou
provides teachers with important scaffolding insight
LRIt T OMBIVIEW ....cconcccreiiamivssaioesninssassissia s imids mrasmessivimssveds vies e vaviass ibe veveie FEvoasvasess
e Academic Vocabulary and Math Terms: Defined, taught, and analyzed in cont
e Essential Questions: Lesson guideposts ensure classroom work is focused and
e Getting Ready: Formative evaluation of students’ readiness for unit topics; ide
requisite skili areas in need of remediation

Activity 9: Proportional Reasoning
Lesson 9.1: Equations Representing Proportional Relationships.............cecevierenennas
e Learning Targets/Common Core State Standards: /dentified for each activity
Embedded Assessment
Plan—Teach—Access—Adapt: Lesson format consistent with AP instructiona
Differentiating Instruction: Lesson-specific strategies to adapt product, proce
content for a voriety of learners
Lesson 9.2: Constants of Proportionality............cccceivisninsvinsensussrsssssosssrissrssssassansansns
e Math Tip: Lesson-specific strategies printed in student text to assist with prob
» Teacher to Teacher: Lesson delivery considerations, written by teachers fo.
e Mathematical Practice Standards: Integration of standards to support studer
and higher-order thinking
ACHVIEY O PractiCe ....ooceeeeiricriinrninniiserssssesrssisrssssessiorissersssssmsinssnssnersrsssasras srossessonsens

> Embedded Assessment #1: Ratios, Proportions, and Proportional Reasoning ..............
e Performance-Based Task: Weighing in on Diamonds
e Scoring Guide: Criteria-based rubric assesses content understanding, soluti
approach, representation, and communication

Additional materials in the back of this Sampler include...

e Vertical Unit Connections
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Welcome to SpringBoard Mathematics, a highly engaging, student-centered
instructional program, This revised edition of SpringBoard is based on the
standards defined by the Common Core State Standards for Mathematics
for each course. The program may be used as a core curriculum that will
provide the instructional content that students need to be prepared for future
mathematical courses. SpringBoard courses do the following:

« Expect students to practice applying mathematical ways of thinking to
real-world issues and challenges.

« Require students to develop a depth of understanding and ability to apply
mathematics to novel situations—as college students and employees
regularly are called to do.

o Emphasize mathematical modeling and reasoning—using mathematics and
statistics to analyze empirical situations, understand and make inferences
about the situations, and improve decision making about how to solve
problems and justify those solutions.

Shifts in Mathematics instruction

With an increased emphasis on better preparing students to understand and
master mathematical concepts, mathematics instruction has become a major
focus of attention. Efforts at improvement center around the following points:

Greater Focus on the Content of the Standards:

 Learn more about less by spending more time on fewer concepts.

« Significantly narrow and deepen the scope of how time and energy are
spent in the classroom.

« Focus on the essential learning that helps students develop strong
foundational knowledge and deep conceptual understanding to enable
them to transfer skills and knowledge across concepts and grades.

Coherence to Link Major Topics:

 Connect learning within a grade and build knowledge across grades.

» Spiral learning so that students can build new understanding on the
foundations built in previous years.

« Focus on learning progressions so that teachers can continue counting on
students’ deep conceptual understanding of core content and build on it.

Rigor with Balance:

« Develop fluency in procedural skills—computation, application,
understanding.

» Promote depth and mastery by connecting concepts, practice, and
indenendent annlication.

http://www.springboardonline.com/flipbooks/springboard-middle-school-math/springboar... 4/17/2014



Page 7 of 52

career, or both. Students who are prepared for college or career will be able to
do the following:

« Build on content knowledge: Students will have a base knowledge of
number and quantity, algebra, functions, geometry, and statistics and
probability on which to extend their learning.

» Use mathematical models: Students will be able to use a variety of
mathematical representations to model what they know and to justify how
they are using their knowledge.

« Communicate mathematics: Students will communicate verbally and in
writing to explain their discoveries and understanding of mathematics and
how it works theoretically and in the real world.

« Collaborate with others: Students will participate in discourse focused on
discovery and problem solving, evaluate the contributions of others, and
collaborate to present and defend viable solutions.

« Use technology: Students will use appropriate technology to enhance their
understanding of mathematics and to gain greater precision in areas where
technology is appropriate.

The implications of these student expectations are that students will need to
develop greater depth of knowledge, higher-level thinking skills, and effective
communication skills. What they need less of will be memorization, drills and
worksheets, and “one size fits all” content.

SpringBoard’s Role i Praparing Students for College
and Career Success

With this revised edition, the SpringBoard program provides a roadmap for
attaining the knowledge and skills students require for success in Advanced
Placement courses, in college-level work, and in careers. Based on the Common
Core State Standards for Mathematics and current research on best instructional
practices, SpringBoard uses a “back-mapping” instructional design that starts
with the end in mind, namely, the skills and knowledge students need to use
mathematics effectively and to demonstrate that ability through performance on
various assessments.

The mathematics instruction follows a balanced approach in which concepts are
presented based on the most effective instructional methods: directed for basic
mathematics principles, including examples and practice; guided for concepts
that need a combination of direct instruction and investigatory learning; and
investigative activities that allow students to explore and discover mathematics
concepts through a contextual setting.

© 2014 College Board. All rights reserved.
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» Multiple lessons per activity.

« Worked-out examples as needed to help students learn and apply concepts.

« Frequent Check Your Understanding questions to help students assimilate
and apply knowledge.

« Mathematical practices called out so students are reminded to apply them
as they respond to problems and applications.

« Lesson Practice problems to provide the opportunity to practice new
learning and to build fluency.

« Activity Practice provides additional practice problems for each lesson in
the activity.

» Embedded Assessments give students new contexts for applying the
concepts learned in the unit and give you the opportunity for regular
formative assessment.

Integration of Mathematical Practices

Through its instructional design, the SpringBoard mathematics program
requires students to integrate effective mathematical practices into their
learning, With its process of questioning students within a lesson and asking
them to think through concepts and applications, SpringBoard reinforces
the actions and practices that help students build knowledge and skills.
SpringBoard requires students to:

» Make sense of and connect mathematics concepts to everyday life through
problem contexts.

« Model with mathematics to solve problems, justify solutions and their
reasonableness and communicate mathematical ideas.

« Use appropriate tools, such as number lines, protractors, technology, or
paper and pencil, strategically to help solve problems.

« Communicate abstract and quantitative reasoning both orally and in
writing through viable arguments and critiques.

« Analyze mathematical relationships through structure and repeated
reasoning to connect ideas.

« Attend to precision in both written and oral communication of
mathematical ideas.

Engeging and interactive Online Edition
With this new edition, SpringBoard introduces an all-new interactive online

experience for both students and teachers. In addition to providing all content
online, the new SpringBoard Digital program:

o Allows access at any time.

» Discerns the device you're using and adjusts content to fit screens—from
Aoclrtane ta lamtane ta tahlate

http://www springboardonline.com/flipbooks/springboard-middle-school-math/springboar... 4/17/2014
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New Assassment Options

The SpringBoard program now provides the option of using the ExamView
test generator program for all grades. Teachers will have multiple options for
choosing premade tests or making their own. Options include:

« Unit tests aligned to standards and the content in each unit.

« Test banks allowing teachers to choose items and create tests for multiple
needs, including benchmark tests and quarter or semester tests.

« Expanded test item types, including short response and interactive
simulations and manipulatives.

What Sets SpringBosrd Apart from Other Mathematics

Programs?
Three key things set SpringBoard apart:

1. The expectation that students can do rigorous work with the right
preparation.

2. Learning materials that reflect both rigor and the expectations about what
students should know and be able to do.

3. Extensive teacher support through professional development and
coaching services.

Unique features of SpringBoard include:

« Rigorous, stendacds-based Instruction: Instructional content
organized around the Common Core State Standards for Mathematics to
provide coherent topics that build knowledge and skills throughout each
course and across grade levels.

» Mathematical practices: Integration of the Standards for Mathematical
Practice that support student learning and higher level thinking.

+ Research-based instruction: Back-mapped instructional design gives
students a learning target and scaffolds activities to develop students’
knowledge and skills and prepare them to demonstrate their learning on an
Embedded Assessment.

« Student-centered, interactive, collaborative activities and lessons:
Each course is organized into short, interactive activities that are further
divided into focused lessons. Lessons engage students and aid learning by
having students participate in class discussions, solve problems and justify
solutions, and demonstrate learning through multiple means of evaluation,

+ Integrated teaching and leaming strategies: Suggested Learning
Strategies in each lesson help students use methodical approaches to
learning new content, helping students take control of their own learning
by identifving which strateeies work best for them. Teachers also use

© 2014 College Board. All rights reserved.
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« Professional development: Unparalleled professional development builds
teacher capacity to deliver challenging curriculum to meet the needs of all
students while honoring the creativity and intelligence teachers bring to the
classroom. Face-to-face training is supported by an online system featuring
resources that include an interactive professional learning Community that
allows peer-to-peer sharing and sustains successful teaching,

The Patinay te Advancaid Placemant anel Collage Readines
SpringBoard provides a comprehensive and systematic approach to preparing
ALL students for the demands of rigorous AP courses, college classes, and
other postsecondary experiences. SpringBoard prepares students through
sequential, scaffolded development of the prerequisite skills and knowledge
needed for success in AP Calculus and Statistics. In each unit of study, explicit
AP Connections are outlined in the Planning the Unit pages of the teacher
editions and are reinforced as they appear in student activities, Through
ongoing exposure to rigorous mathematics content and experience with

the thinking processes needed to analyze, solve, and explain complex math
problems, students exit SpringBoard equipped with the kind of higher-order
thinking skills, knowledge, and behaviors necessary to be successful in AP
classes and beyond.

Beginning in middle school, students are introduced to concepts and skills that
are fundamental to success in AP mathematics and statistics courses.

Grade 6 students learn to:

« Model functions in numerical, symbolic (equation), table, and graphical
forms.

» Communicate mathematics in writing and verbally, justifying answers and
clearly labeling charts and graphs.

« Explore and represent data in a variety of forms.

» Use multiple representations to communicate their mathematical
understanding.

Grede 7 students continue to:

« Acquire an algebraic and graphical understanding of functions.

« Write, solve, and graph linear equations; recognize and verbalize patterns;
and model slope as a rate of change.

« Communicate clearly to explain methods of problem solving and to
interpret results.

» Investigate concepts presented visually and verbally.

http://www.springboardonline.com/flipbooks/springboard-middle-school-math/springboar...  4/17/2014
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Algebra 1 students:

« Gain an understanding of the properties of real numbers.

« Formalize the language of functions.

« Explore the behavior of functions numerically, graphically, analytically, and
verbally.

« Use technology to discover relationships, test conjectures, and solve problems.

« Write expressions, equations, and inequalities from physical models.

« Communicate mathematics understanding formally and informally.

Geometry students:

« Read, analyze, and solve right triangle and trigonometric functions within
contextual situations.

« Develop area formulas necessary for determining volumes of rotational
solids, solids with known cross sections, and area beneath a curve.

« Explain work clearly so that the reasoning process can be followed
throughout the solution.

Algebra 2 students:

« Develop the algebra of functions through operations, composition, and
inverses,

« Read and analyze contextual situations involving exponential and
logarithmic functions.

« Work with functions graphically, numerically, analytically, and verbally.

« Learn optimization problems.

« Compare the relative rate of change of linear and exponential functions.

« Learn the concept of infinite sum as a limit of partial sums.

« Work with statistics in numerical summaries, calculations using the
normal curve, and the modeling of data.

Precalauhss students:

« Gain an introductory understanding of convergence and divergence.

o Collect, analyze, and draw conclusions from data.

« Solve problems in contextual situations dealing with polynomial, rational,
logarithmic, and trigonometric functions.

« Model motion using parametric equations and vectors.

+ Develop an intuitive understanding of limits and continuity.

o Justify their reasoning and understanding verbally, in writing, and with
models.

« Use technology to explore and support conjectures.

© 2014 College Board. All rights reserved.

The SpringBoard Mathematics Classroom
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safe to explore ideas and learn effective communication skills. Collaborative
groups allow learning to be active as students engage in discussions, make
conjectures, question, and discover new ideas as they fulfill tasks within the
group. Group structure should encourage all members to work together to
complete a given task while ensuring that each student is held accountable for
equal participation in the assignment.

Debriefing/Reflections

Frequently in a mathematics classroom, students and teachers should engage
in debriefings. The purpose of debriefing is to allow students to reflect on
their learning, correct misconceptions, identify thinking processes used during
an activity, summarize information, and process what they have learned.
Debriefing can be accomplished in a variety of ways, including whole-class
discussion, small-group discussion, group presentation, and individual writing.

interactive Word Walt

The class Word Wall facilitates vocabulary development and provides a
reference during class and group discussions. Creating and maintaining a Word
Wall is an ongoing activity. It should be an instructional tool, not just a display.
Designate a specific space (such as a bulletin board or blank wall space) in the
classroom for the Word Wall. Words may be written on index cards, sentence
strips, or blank paper by you or by your students.

« You or your students may add new words to the Word Wall.

« Spend time revisiting words on the Word Wall whenever possible.

« Emphasize the categorization of words to help students see the logic in
language.

« Invite students to generate a list of potential categories to sort words
(alphabetical order, mathematical concepts, problem solving techniques,
etc.).

« Make the words into manipulatives by writing them on cards so that they
can be shifted, added, and/or eliminated.

« Encourage students to use words from the Wall correctly in their class and
group discussions, and specifically on the Embedded Assessments.

Math Noteboek

Keeping a Math Notebook helps students learn and explore new vocabulary
while also summarizing notes about math concepts and ideas, It is an
intentional tool for students to expand their understanding of mathematics
terms and concepts. The Math Notebook may be any type of notebook, or it
may be an online tool for students who have regular access to SpringBoard
Mathematics Online. As students are introduced to new vocabulary, they can
explore terms and concepts and make notes about other math terms that are

http://www.springboardonline.com/flipbooks/springboard-middle-school-math/springboar...  4/17/2014
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Contents

To the Teacher

Instructional Units

UNIT 1 NUMBER SYSTEMS
Planning the Unit
Unit 1 Overview
Getting Ready

Activity 1  Operations on Positive Rational Numbers—Paper Clips,
Airplanes, and Spiders
Lesson 1-1 Adding and Subtracting Decimals
Lesson 1-2 Multiplying and Dividing Decimals
Lesson 1-3 Operations with Fractions
Lesson 1-4 Converting Rational Numbers to Decimals
Activity 1 Practice

Activity 2 Addition and Subtraction of Integers—Elevation Ups and Dow
Lesson 2-1 Adding Integers
Lesson 2-2 Subtracting Integers
Activity 2 Practice

Embedded Assessment 1 Positive Rational Numbers and Adding
and Subtracting Integers—Off to the Races

Activity 3 Multiplication and Division of Integers—What's the Sign?
Lesson 3-1 Multiplying Integers
Lesson 3-2 Dividing Integers
Activity 3 Practice

Activity 4 Operations on Rational Numbers—Let’s Be Rational!
Lesson 4-1 Sets of Rational Numbers
Lesson 4-2 Adding Rational Numbers
Lesson 4-3 Subtracting Rational Numbers
Lesson 4-4 Multiplying and Dividing Rational Numbers
Activity 4 Practice

Embedded Assessment 2 Rational Number Operations and Multiplying
and Dividing Integers—Top to Bottom

© 2014 College Board. All rights reserved.

UNIT2 EXPRESSIONS AND EQUATIONS

http://www.springboardonline.com/flipbooks/springboard-middle-school-math/springboar...  4/17/2014



Page 14 of 52

http://www.springboardoniine.com/flipbooks/springboard-middle-school-math/springboar...  4/17/2014




Page 15 of 52

Lesson 12-4 Percent Error
Activity 12 Practice

Embedded Assessment 3 Percents and Proportions—Socializing and Selling

UNIT4 GEOMETRY
Planning the Unit
Unit 4 Overview
Getting Ready

Activity 13 Angle Pairs—Some of the Angles
Lesson 13-1 Complementary, Supplementary, and Adjacent Angiea
Lesson 13-2 Vertical Angles and Angle Relationships ina 'I‘nangle
Activity 13 Practice

Activity 14 Triangle Measurements—Rigid Bridges
~ Lesson 14-1 Draw Triangles from Side Lengths
Lesson 14-2 Draw Triangles from Measures of Angles or Sides
Act.ivlty 14 Practice

Embedded Assessment 1 Angles and Triangles—Pool Angles

Activity 15 Similar Figures—The Same but Different
~ Lesson 15-1 Identify Similar Figures and Find Missing Lengths
Lesson 15-2 Indirect Measurement
Activity 15 Practice
Actlvity 16 Circles: Circumference and Area—Gardens Galore
Lesson 16-1 Circumference of a Circle
Lesson 16-2 Area of a Circle
Activity 16 Practice

Activity 17 Composite Area—Tlle Designs
Lesson 17-1 Area of Composite Figures
Lesson 17-2 More Area of Composite Figures
Activity 17 Practice

Embedded Assessment 2 Circumference and Area—In the Paint

Activity 18 Sketching Solids—Putt-Putt Perspective
Lesson 18-1 Shapes that Result from Slicing Solids
Lesson 18-2 Lateral and Total Surface Area of Pnsms
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Activity 25 Exploring Sampling Variability—Sample Speak
Lesson 25-1 Sample Statistic and Sampling Variability
Lesson 25-2 Predictions and Conclusions

Activity 25 Practice

Embedded Assessment 1 Random Sampling and Sampling Variability—
School Populations

Activity 26 Comparative Statistics—Seventh-Grade Students
Lesson 26-1 Two Sample Means
Lesson 26-2 Difference in Terms of MAD
Lesson 26-3 Calculating MAD for a Sample
Activity 26 Practice

Embedded Assessment 2 Comparing Populations—One Mean Arm Span

UNIT7  PERSONAL FINANCIAL LITERACY
Planning the Unit
Unit 7 Overview
Getting Ready

Activity 27 Budgeting and Money Management—How Much Is Too Much:
Lesson 27-1 Understanding Earnings and Budgets
Lesson 27-2 Financial Planning
Activity 27 Practice

RESOURCES
Formulas
Learning Strategies
Glossary
Academic Vocabulary Graphic Organizers

© 2014 College Board. All rights reserved.
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I n this unit students develop an understanding of and
apply proportional relationships as they study ratios,
unit rates, equations and the constant of proportionality.
Students study percent and a wide variety of
applications such as tax, commission, mark-up, discount,
and percent increase/decrease and error. They study and
apply scale drawings and solve related problems.

The key terms for this unit can be found on the Unit
Opener page. These terms are divided into Academic
Vocabulary and Math Terms. Academic Vocabulary
includes terms that have additional meaning outside of
math. These terms are listed separately to help students
transition from their current understanding of a term
to its meaning as a mathematics term. To help students
learn new vocabulary:

@ Have students discuss meaning and use graphic

organizers to record their understanding of new words.

@ Remind students to place their graphic organizers in
their math notebooks and revisit their notes as their
understanding of vocabulary grows.

® As needed, pronounce new words and place
pronunciation guides and definitions on the class
Word Wall.

Embedded Assessiment

Embedded Assessments allow students to do the following:

® Demonstrate their understanding of new concepts.

@ Integrate previous and new knowledge by solving
real-world problems presented in new settings,

They also provide formative information to help you
adjust instruction to meet your students’ learning needs,

Prior to beginning instruction, have students unpack the
first Embedded Assessment in the unit to identify the
skills and knowledge necessary for successful completion

Page 19 of 52
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Embedded Assessment 3

Selling

@ Find the percent of a number

@ Find the percent that one number is of another
® Given the percent and the whole, find the part

@ Solve problems about sales tax, tips, and
commissions

@ Solve problems about percent increase, percent
decrease, markups, and discounts

@ Solve problems about interest and percent error

., ﬁﬂ I-”m.

The following table provides suggestions for pacing using a 45-minute class
period. Space is left for you to write your own pacing guidelines based on
your experiences in using the materials

Unit Overview/Getting Ready 1
Activity 8 4
Activity 9 4
Embedded Assessment 1 1
Activity 10 4
Embedded Assessment 2 1
Activity 11 2
Activity 12 4

Additional resources thai you may find helpful for your instruction include the

http://www springboardonline.com/flipbooks/springboard-middle-school-math/springboar...  4/17/2014



[ this onit, you will use pictures, graphs, tables, and verlal
descriptions to study unit rates, rate of change, and proportions.
You will solve problems involving scale, percentage, and
proportional relationships.,

Key Terms

As you stady this anit, add these and sther lerms to your math
notehook. Include in your notes your prior knowledge of cach
word, as well as your expericaces in using the word in different
mathematical examples. I needed, ask for help in pronouncing
rew words and add information on pronunciation lo your math

notehook. [ is important that you learn new tesms and use them
correctly in your class discussions and in your probleny solutions.

Acaderile Voeabulary

~ tip

Math Terms

= Fatio

e ralc

« unit rate

= proportion

= cross products

= conversion lactor

+ comstanl of propartionality
» constanl ratic

= constant rate of change
» felative size

s seale deawing

£l ]lC‘rC(" nt

» percent tqu;ltlm\

& discount

= murkup

& interest

& percent error
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ESSENTIAL QUESTIONS

Heaw are ralios, unit raies,
anl ]lrupurliulla; ll&'d L
deseribe and solve real-warld
problems?

Haw i represcitations,
nunihers, words. tables, and
wraphs be usil 10 golve
preddens?

_
=
EMBEDDED ASSESSMENTS

These asseasmenis, following
activities 9, 10, and 12, will give you
an oppoeriunity G demuonsteate how
you can use ratios and rates 10 solve
mathenmrival snd real- world
prablems involving proportional
relationships,

Ratios, Proportions, amd
Praportional Reasoning PYY

Proportional Relaanships
andd Scale p. 113

Perzents and Proportions p. 133
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UNIT3
Getting Ready

Use some or all of these exercises for
formative evaluation of students’
readiness for Unit 3 topics.
« Ratios, Tables and Graphs
(Item 1,2, 3} 6.RPA3, 6. RPA 32
+ Expressions and Equations
{Items 4, 5) 8.EE.C.7
« Practions, Decimals and Percents
(Items 6,7, 8) 7N5.A.2, 5.NFB.4
Answer oy
1. 75 710,710 10
2. See below table,
3. Jvlnnou‘s Toe Touches

A
#i
421 [“H ol ®
S B
,2”3?‘;{1?}-&- i &
el snnmamEn )
s 11 {Il!$-
31 ) L L | !
iR snnnannn
| 0 i
0 St > X
0 10 20 30 40 50 &0
Time in Seconds

4.2 810623 b 53677 € 3n-5$
S.8x=15 bhx=4

15% | 015 | 4

7. 8. 25% b. 40%

8. Answers will vary. To find %of 60,
mul:iply% % %. which equals 20. To
find 25% of 60, change 25% to a
decimal .25 and multiply .25 x 60,
which is 15. S0, } of 60 is larger,
because 20 > 15,
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Write your answers on notebook paper.
Show your werk.

1. Janese can complete 7 toe touches in
10 seconds. Write a ratio of Janese’s toe
touches to seconds in three ways.

2. Complete the following table representing
Janese's toe touches.

Time(Mseconds) | O | 30 | 20 | 30 50 | &0

40

Tod Touches

3. Use the grid below to graph Janese’s toe
touches, Label the horizontal and vertical
axes, Provide a scale on the horizontal and
vertical axes.

Jonese’s Toe Touches
¥

4

4. Write an algebraic expression for each the
following,
a. The cost of each ticket, if x tickets cost
$106.25
b. The cost of g gallons of gas if each gallon
costs $3.67
¢. Five less than 3 times a number

5. Solve each of
8 2x4+5=8
b16+3%=

§. Copy and con
equivalent val

25%

0.1

7, What percent

*

g
8. Explain howt

following valu
expression ha

Gelting Ready Practics
For students who may need additional instruction on
one or more of the prerequisite skills for this unit,

http://www.springboardonline.com/flipbooks/springboard-middle-school-math/springboar...  4/17/2014
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I
o n W ACTIVITY 9 I
bk ._ . g - : -
9-1 Equatl |
' ]
Learning Targets: | # i - i
® Given representations of proportional relationships, represent } L4 ' : :_ -l_;j edat ' . ;
constant rates of change with equations of the form y = kx. * cbds : ) ) DR A 1
® Determine the meaning of points on a graph of 3 proportional o $ .I[ I L1 1
relationship. i s ‘
@ Solve problems involving proportional relationships, B e e e St S 3
e [ i -+ 5 - .,_..|'. +—
A o - k| Bt * 'i
. - - L 4 I
- an o o i [T e 15 T Y S l ‘
Ratios and proportions are used to solve all kinds of problems in the real | s ,I | j = } Iy ! 1 v
world. For example, ratios and proportions are used in cooking to double | . . J_ |1 |’ I
recipes, by travelers to find distances on maps, and by architects to make ' . ’l'_ { ) _1_"‘" 1 . {
scale models. HEF '_T WRIEE !
. e 0 S S 1 H .——
Work with your group to explore the proportional relationship between W VI B S S 2 4 !
the number of pennies in a stack and their heights in millimeters. You : Y ) S S T S '
will need a centimeter ruler and 25 pennies. As you work with your PSP N I Sy 5SS O 1' |
group, you may hear math terms or other words that are unfamiliar, 28R =2 T_.{..__!. 1
Record words that are frequently used in your math notebook. Ask for I { ' , {1 { ‘
clarification of their meaning and make notes to help you remember how b b = ot :
they are used. o ] # Al } 118 r Ll !
1. Without using your pennies or ruler, predict the height of a stack of L 4 1 I e | } s | ;
150 pennies, and explain why you made this prediction. Be sure to SEEssTIEMRNE '
include units in your prediction. (" 1 ;_ abudlell ] { .
# thought 1 penny might be about 2 mm, 30 | multipiied 180 by 2 to get ) ) Y O R
300 rorn. P I [ . .
ey S
2. Attend to precision. Explore this finding by measuring and 559 (S S0 I 57 18 o0 1 "
recording the height of a stack of each number of pennies in the R AR,
table below. Sample angwers are given. O o o S ‘ :
[T A Y e v
10 15 20 25 ol el bl | ‘
12 10 24 30 R N ;
W P |
¢ — . 'y -
3. Write a ratio in fraction form that relates the number of pennies to e e B b S 53 M :
the height of a stack, ‘Answers will depend on results given in \abie, l ] | | ]
. . B o G ek A
g a. 10 pennies %-g b. 15 pennies 1% | ] ] "
H 2 B i a5 i o S T =Y - 1
g €. 20 pennies 23 d. 25 pennies 1] RN !}_ [ | ;
" 4. Write a ratio that relates the number of pennies in each stack at the '
g right to the height of the stack. | I‘ I
= The ratio is 5:7. For every § pennles added, the stack will Increase : i
'g by 7 mm. ¢
& R 1 t
i sCoins  10Ceins  15Coins ;
: — [
= S ———— . ¢
g Common Core State Standards for Activity 9 o
1
7.RPA.2  Recognize and represent proportlonal relationships between quantitles. (
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ACTIVITY 9 Continved

7-8 Crestis Representations, Losk
for o Pattern Students will use
proportional reasoning to complete

a table using the ratio 5 : 7, which
represents the relationship between the
number of pennles in a stack and the
height of the stack in millimeters. In
Ttem 8, they write two equivalent ratios
as an equation. Point out that since the
ratios are equivalent, the equation is

a proportion.

9-11 Debrleflng In this set of ltems,
students should understand that they
do not need to measure the height of a
stack of 60 pennies in order to predict
height. Instead they can use the
proportion they wrote in Item 8 with
the height of the pennies as a variable,
and then solve the proportion for the
value of the variable. They will need to
recall how to solve proportions from
Lesson 8-3.

In Item 9, it is important that students
first make a reasonable estimate of the
height of 60 pennies before they solve
the proportion. This will help them
find ervors when writing the
proportion. [t is important to debrief
this part of the lesson 1o remind
students that if the height of the stack
is the denominator of the left-hand
side of the proportion, then the
unknown height of the stack is also in
the denominator of the right-hand
side of the proportion. In ltem 11, you
want students to contrast the two ways
of solving a proportion,

Comnect 0] SR

Students observe that the height of a
stack of pennies is proportional to the
number of pennies in the stack. They
will spend a great deal of time in
future mathematics courses, such as
caleulus, writing proportions from
written descriptions of proportional
relationships. They need a solid
understanding of this kind of
proportional reasoning as a basis of

work they will do with volume in

My Notes

If the rate of change remains the
same throughout a problem
situation, it is a constant rate of
change.
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Equations Represer

5. What do you notice about the ratic
Thae ratios are squivalent or very ch

>

Use the ratio you found in ftem 4 a
compiete the table below.

7. Use your table in ltem 6 to answer
a. Write two ratios in fraction forn
to the height of the stacks.

b, Write these ratios as an equatior
€. Is your equation a proportion? I
Yeu, bacause the two ratios are ¢

8. When quantities are proportional,

a. What is the rate of change of the

b. Explain what the rate of change

For every 5 pennies sdded, the 3
by Tam.

9. Make use# of structure. How cou
of 60 pennies without having 60 pe
reasonable estimate of the height a
You could witts a proportion and s
g:!lh,mmuuylnguuyomw
This means the stack will be 84 mm

10, Now suppose you warnted to find 1]

Determine a reasonable estimate as
1 could writs a proporilon and solve
%-g:a-}g,thuu.lmuldhm
writing the squation, 10x = 14 » 37
stack witl be 521 mm high.

11. Compare and contrast your metho

it was mom difficult to find the anes
usé common numarstors or denom
riatios. In the case of Hem 10, I had |
cross-products and solve to Hind th

http://www.springboardonline.com/flipbooks/springboard-middle-school-math/springboar...
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~

i
Lesson 9-1 B ACTIVITY 9 '
Equations Representing Proportional Retatlonships !
I
]
My Notes |
12. Why might the value you determined for height in Items 9 and 10 be = | |
different from the actual measured height of a stack of 60 pennies or T -
372 pennies? - :
The rafio B:7 gives an esiimats enly. Actual pennies may be wom or T
not stacked evenly or may have & number of other conditions thet 1 | |
could mfluence the ectus! height S - I
$ §—oo o } §
13, Write and solve a propostion to determine the number of pennies,x, = | = . = | I
in a stack that is 100 mm high. Use numbers, words, or both to T N 1Y §=ad 1
explain your method, N - . L1 ;
$ = 156 e Wrte the proportion as sn equetion using cross- * "L ™1 “ :
products, 7x = 5 + 100. Nex, soive the equation for x by dividing Firrrid :
500 by T The number of pannies in & 1060 mm sinck s sbout 71. ; l 1 [ |. [ !
| } |
The proportional relationship between the number of pennies in a l i } 1 1 i
stack and the height of the stack that you recorded in the table in 1 ' Eadot | |
Item 7 can also be represented in a graph. The graph will help you ks 1_1 I_ 1] _’: 5 {
predict the height of a stack of pennies. S T p
14. Graph the data from ltem 7 onto the graph. | ;;. " Y ' ¢
4 l + 5 | 1 L] |' |
= R e e, = WSS GR i i
i SN EN SR e e o o o o (R
S S e o S S S St S B S I . T e L T e e R ]
 JSGEEEREEREEEEEE —H f'—'l oo K
g 5 N T T S Y . -
FYY S NN ‘ ’ !_ e + -
g;o """"" ? S 0 08 0 -
;s ENEEEREE Y REEEE Lot L 1
% 20 Ll sl [ * | !
g } L B S S S B B Y I B { |
10+ +—+ b4 ' ] 8 ' +
A L | : |
$.010.15.:.20...25 030 35 ; =
Number of Pennles - !
18, What does a point (x, ¥} on the graph mean for this situation? ; ! '
A aindk of x psnnies has a helght of y mm. I
16. Construct viable arguments. Does it make sense to include the
< point (0, 0} on your graph? Explain. If yes, plot (D, 0 on your graph.
g Yea; it represenis no pennies in 8 etack thet le 0 mm teh.
8
¥
2
3
3
:
2
b
@
hitp://www.springboardonline.com/flipbooks/springboard-middle-school-math/springboar...  4/17/2014



ACTIVITY 9 Continued

17-19 Visuslizstion, Critique
Remwsonlng After graphing the points,
help students see that the poinis could
be connected by a line through the
origin. The graph represents a
proportional relationship and can
therefore be used to predict the height
of a given stack of pennies. Discuss the
meaning of each point (x, y} to help
students undersiand the relationship
between the number of pennies and the
height of the stack of pennies, Have
students explain why a point without
whole-number coordinates does not
make sense in this situation.

20-24 Look for p Puitern, Crests
Represenintions, Debtieflag In this
set of items, students use the graph they
created in Item 14 to explore other
possible points of the graph. If the other
points lie along the same line, then they
<can be used to predict the height of a
given number of pennies. Make sure
you debrief these ltems to help students
understand that this proportional
relationship can also be written as an
equation of the form y = kx, where kis
the height of one penny. In later lessons,
students will describe this type of
equation as a direct variation equation.

Page 26 of 52

Equations Represer

| MATH TIP

Remember to think about whether
or not yous should connect the
polnts on your graph.

WRITING MATH

Another way to write a
proportional refationship is as an
equation of the form y = kx, where

the constant of rate of change Is k.

17. 1f the points on your graph were cc
look like?
aline

18. How does the graph in Item 14 sho
Becauss the lationship batween §
helght of the stack s proportionsl, 1

19. Does it make sense to include the §

Explain.
Ho; R is nel massnabie 10 have a fry

20. Use your graph to predict the heigl
in it. Explain your method.
1 extonded the patiern of the graph 1
height ¢ the ine wheve only one pe

21. What does it mean for the ratio of
the stack of pennies to be in the ral
mambes of penniies.

22, Find the height of a stack of 30 pen
a, Use the graph. Explain your rea:

| sxtended the psitern of the gray
height of the Fne where 30 penni

b. Using the height of 1 penny that
Explain your reasoning.

The height is 1.4 Times the namb
helgiv of 30 pennles Is 42 mm.

23, What equation could you write to |
any number of pennies x?
y=1t42

24. Use your equation in Item 24 to fir
35 pennies. Confirm this solution
49 mim; yes

UIETENSINO B Equivalent Proportions

Criidante ehainilAd ha familiar wirh thaca nramartinne anoivialant -

http://www.springboardonline.com/flipbooks/springboard-middle-school-math/springboar...
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Lasson 9-1
Equations Reprasenting Proportional Relationships

Check Youi Undersiandaie

25. Model with mathematics. Look back at your original prediction

for the height of a stack of 150 pennies.

a. Use a proportion to revise your original prediction. Explain
your reasoning.

b. Use the equation you wrote in Item 24 to revise your original
prediction. Justify your reasoning.

¢. Explain how you could use your graph to revise your original
prediction.

LESSON P-1 PRACTICE

26. Solve the proportion % = zxﬁ using two different methods, Explain
each method.

27

Construct viable arguments.
strategies. Explain each strategy.

Is the ratio 4,2:1.5 proportional to the ratio12.6:4.5? Explain.
Is the ratio 35 to 10 proportional to the ratio 7 to 5? Explain,

At Lake Middle School, the average ratio of boys to girls in a
classroom is 3:2. Use a proportion to predict the number of girls in a
¢classroom that has 15 boys,

X — .3- i
Solve 5=5 using two different

28.
29,
30.

31, Complete the ratio table below 1o show ratios equivalent to 4:18.
48 160 8
20 90
32. Use the graph at the right.

8. Predict the number of chocolate chips in nine pancakes. Explain.
b. Predict the number of pancakes that would have 48 chocolate
chips. Explain,
€. What does the point (1, 8) mean in this situation?
d. Which of the equations below represents this situation?
A, y=16x B. y=8x
Cy=x D. y=48x

Three steps of a staircase are shown here,
a. What is the ratio of the width of a step to its height? 3§, or §§

b. Explain why the staircase represents a constant rate of change.
The retio of the width 0 the height of sech slep Is constamt.

33,

€. What does the rate of change mean in the context of a staircase?
Far svery width of 115 inches, there is & heigivt of 8.5 inches.

—!-‘-——-Oi——‘s. . -
i 1 |

4 ' |
=

[ M
]
. "—“-—""L'—"“ —
I ¥
i
7
4

—4
T [ ]
B
gt g ] 23 3 2 L §
- 1] B
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|
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|

Chocolate Chips

321

48 4

Nt e
16 +

in Pancakes

- - —

© 2014 College Board. All rights reserved.

LESSON 9-1 PRALTICE
4_28 e
26. 3 %+ One way to solve this is to multiply the 31, 48 1160 4.4 | 8 | 20
enominator by 7. This gives an answer of 35.
Amathan vinss b anthia shin meanastion ba ba ot tha 216 17201 20 | 36 | 90
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ACTIVITY 9 Continued
Lesson 9-2

PLAN

Pocing: ) class period
Chunhiing the Lessen
-7 #8-14

Check Your Understanding
Lesson Practice

TEACH

£ Bell-Ringer Activity

Have students determine the
relationship between the number of
students in the class and the number of
chair legs in the class. Ask them to
predict how the number of chair legs
would change if 4 more students were
added to the class. Discuss with students
how they made their predictions.

Intredaction Shored Reading Have
students read the introductory
paragraphs and highlight ihe importani
terms in cooperative learning groups.
Remind students that the circumference
of a circle is the length around the circle.

for & Pustern, Think-Pulr-Share 1n
these Items, students use tables to record
the circumference and diameter of
different circles {coins) to the nearest
millimeter. They then write the ratios of
the length of the circumference to the
length of the diameter as a fraction, Point
out that each ratio is equal to about 3.15,
and that this is the approximate value

of x {pi).

Have students recall the formaula for the
circumference C of a circle is C = nd,
where 4 is the diameter. While students
work on Item 6, point out that the
formula is an equation of the form
y=kx,where kis3.15, yis C,and x 15 4.
It is important for students to have the
opportunity to discuss the madel for
circumference of a circle given the
diameter before moving on to
representing an equation of the form

y = kxin a graph.

http://www springboardonline.com/flipbooks/springboard-middle-school-math/springboar...

ARTH TERMS

A constant ratio occurs when the
ratio between two varlables is
constant.

To measure the circumference,
wrap a piece of tape around the
edge of your coin. Make a mark on
the tape to show where the tape

Unwrap the tape and place it along
the edge of your centimeter ruler.

Find the average of a set of data
ltems by adding the items and
then dividing by the number of
data items,

Page 28 of 52

Lesrning Targets:
@ Determine the constant of proportio
equation, or verbal description of a §

=

34

When two quantities are proportional the

A CORSEEREEANIO can be found between t
corresponding input values,

Work with a partner and use the relations
diameter of a circle to explore finding a
will need a centimeter ruler, tape, a penny

1. Use your siring and ruler to measu
to the nearest millimeter. Record tl
below. Hampia mescusemants an

2. Use your ruler to measure the dian
millimeter. Record the measureme

For each coin write the ratio of the
the length of the diameter as a frac
nearest hundredth,

mssamm ﬁuun
mgnus

-

4

Because the ratios are very close to
proportional relationship. Calculat
ratios. AbGut 3,18 mm

8. Suppose you had a coin with a diar
expect fts circumference to be? Exg
sboul 98 mm; 30(2.15) = 4.8

6. Model with mathematics. Write

using the constant of proportionai

determine the circumference, y, of

Explain. y = 3.18x; the circumiers

Developing Math Language

Encourage students to express ideas

using the aporopriate academic

Have students add these words t
math natehonks. As they move o

4/17/2014
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Lesson 9-2
Constants of Proportionality

Py

The factor k that you multiplied by in Item 6 alsc represents the constant
¢ odehaigs in the situation.

_~ ,
7. What is the constant rate of change in the equation you wrote?
315

Graphs can also be used to find a constant of proportionality in
proportional relationships.

The graph below shows the number of pennies in a number of standard
coin rolls.

Numbrer of Coin Rolls

8. Plot a point at {0, 0) and connect the points with a line. What does
the point (0, 0) represent?
The point (0, 0) mesns thet thers ame 0 pannies In'@ coln rolle.

9. Create a table showing this information in your My Notes column.

10. Why do the points in the graph lie on a straight line?
i shows a proportional reletionehip and o constant se of changs.

11. What is the ratio of number of pennies to the number of coin rolls?

0.
3 =0

12. Define the variables and write an equation in the form y = k« for this
situation.
& = the number of ¢oln rolls, y = the number of pennies; y = b0x

13. What is the constant of proportionality in this situation?
850

14. Describe what the constant of proportionality means in this situation.

The constant of proportionality means thit theve are 50 pennies per
coin roll.

= SN - $5

|
|

W
- r+—-‘- p—— e

[T

.
- S W
|

4
1

i
s e S NN S I S

i1
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ACTIVITY 9 Continued
Chack Your Understanding

Debrief students’ answers to these items
to ensure that students undersiand how

a find the constant of proportionality for bk

Answers Describe how to find the constant of pri
15. Find the ratio of y : x. representation below.
16. Find the ratioof y - x, _ ; )
17. Put equation in the form y = kx; B SN R - 15. A ratio table
k is the constant of proporticnality. il ! . .| 16, A graph of a proportional relations

m =t R R 17. The equation of a proportional rel:

Use the lesson practice to assess your | _
students’ understanding of how to OB LESSON 9-2 PRACTICE
complete a table and graph for a F=] - -

proportional relationship.

See the Activity Practice for additional
problems for this lesson. You may assign
the prablems here or use them asa
culmination for the activity.

LESSON 9-2 PRACTICE

18. 2. 40
b. x = the number of coin rolls,
y = the number of nickels:

18. There are 40 nickels in every stand
3, What is the constant of proporti

b. Model with mathematics, D¢
equation that can be used to shc

¢. Create a table of this informatio

T

S s S
+
+

y= 0x g ! I ol (R : B [
¢. Sample answer: I (S TS (] 1 S
| Lrg: Dol
L | y
|l -J:- e D
71 [ =1 1
: + =
L } L it |
|
1 ‘ ]
1 ‘l |
4 .
d. y
200 + ° 0123455678
gtso  AEEAAEEEN T Y A o T e, How many nickels are needed t«
; 1204 e Lo Lol ) A determined your answer,
2 80+ ¢
€ a0fe
®
o i

e X
0 2 4 6 38 10
Number of Coin Rolis
e, 320 nickels, ] used the constant

of proportionality and found
8(40) = 320.

PINTERXIL I Constant of Proportionality

Chieek students’ answers to the Lesson

L] v Fal L i L} . . L . 1+ L
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Proportional Reasoning
Scrutinizing Colns

ACTIVITY 9 PRACTICE
Write your answers on notebook paper.
Show your work.

Lesson 9-1
1. Complete the ratlo table to show ratios
equivalent to 16:10,
2 8

36 9 72

2. Solve the proportion % = %cl using two
different methods. Explain each method,

3. Solve -4% = % using two different strategies.
Explain each strategy.

#. Is the ratio 25 to 16 proporticnal to the ratio 5
to 42 Explain.

5. Are the ratios 2.5:3.5 and 5:7 proportional?
Explain.

§. 15 the ratio 4.2:1.5 proportional to the ratio
12:5? Explain.

7. At the library, the average ratio of hardbound

books to paperback books on a shelf is 5:3.

a. Use a proportion to predict the number
of hardbound books on a shelf that has
75 paperback books.

b. Use a proportion to predict the number
of paperback books on a shelf that has
75 hardbound books.

For Items 8-12, use the following graph to make
predictions,

:sio‘
i R NN
!lu.....:........

] SR
|

8. Use the graph to predict the number of miles
driven in 8 hours. Choose the correct answer
below.

A. 150 miles

B. 175 miles

€. 200 miles

D. 250 miles

9. Use the graph to predict the number of hours it
would take to drive 162.5 miles. Choose the
correct answer below.

A. 15.5 hours
8. 6 hours

€. 6.5 hours
D. 7 hours

10. What does the point (0, 0) mean in this
situation?

11, What does the point (1, 25) mean in this
situation?

12, Write an equation in y = kx form to represent
this situation.

Constant of Proportlonality (continued)

http://www.springboardonline.com/flipbooks/springboard-middle-school-math/springboar...
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ACTIVITY 9 Continued

13. 15

14, x = cupe of apple juice, y = cups of
orange julce; y = 1.5x

15, Sample answer:

Lessen 9-3 18. How many ¢1

For Items 13-20, use the following information. § cups of oras

8 U ol ) e A fruit punch uses 1.5 cups of orange juice forevery 3%, What does th
cup of apple juice. situation?

]9 Jisyis 13. What is the constant of proportionality used to 20. What does th
find the number of cups of orange juice needed situation?

16. y for any amount of apple juice? 21. Therese ia on

213 I 14. Define the variables and write an equation that below to dete
g 641 can be used to show this relationship. U.S. dollars ¢4
w’."'ﬁ"ilr!‘ ’ Commltof
i g OOt 15. Create a table of this information, 4

s} |1} * [ ]}
E:.‘i i
dRasuSEReN
¢ 2 4 6 8 1012 22, Usethe table
Apple Juice (cups) convert Britis

17. 18 cups 23. Useyour equ

18. 5% cups number of U.

19. (0, 0) means that if 0 cups of apple the b::shl =
juice are used then 0 cups of orange e
juice should be used.

20. (1, 1.5) means that for every 1 cup mﬂtﬁ
of apple juice used 1.5 cups of Model with Mat
orange juice should be used. 24. A tire maker

21. 1.6 shipped. The

22. y=l.6x that 16 are d¢

23. 5176 20,000 tires v

24, 1600

. 0123456709 9%1W0111213

ABDITIONAL PRACYICE

If students need more practice on the
concepts in this activity, see the eBook
Teacher Resources for additional
practice problems.

17. How many cups of orange juice are needed for

12 cups of apple juice?
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Write your answers on notebook paper. Show your work.

You may have had diamonds in your mouth before. Many dentists’ drills
are embedded with diamonds. In fact, 18% of your body is made up of
carbon, and diamonds are also made of compressed carbon. That must

mean you afe priceless!
For Items 1-8, use the following information.
Diamonds are weighed in units called carats. Carat weight is based on the

diamond's weight in milligrams. The table at the right shows the
relationship between carats and milligrams.

1. Write an equation to convert a
diamond’s weight in carats to its weight : .Eiml :l::i':: in
in milligrams. Be sure to define your grems
variables,

‘% 100
What is the constant of proportionality 2 400

4

6

.

represented in the table at the right? 300

Complete the last row of the table by 1200
using the constant of proportionality. 10 2000

Use your equation to find the weight in 25
milligrams of the Tiffany Yellow
Diamond, which weighs 287.42 carats.

Create a graph of the y
information in the table. 5000 +———T—1— —

6. Explain the meaning of the .
point {0, 0) on your graph. g 30T

7. Use your graph to determine £ 30007
the weight in milligrams of a % ;ﬁ T
diamond weighing 8 carats. 1500 4+———1—1

8. Give the ordered pair for the ~ 10001 1

point on the graph that shows 8 ) Y 1 Y Y L

how many milligrams a 0 5 10 15 20 25

1-carat diamond weighs. Waight bn Carats

Solve.

9. The Cullinan is the largest rough gem-quality diamond ever found. It
was 3,106,75 carats. It weighed about 0,62 kg uncut. Recall that 1 kg
is equal to 2.2 pounds. What was the uncut Cullinan weight in pounds?

10. How many pounds would a 0.5 kg diamond weigh?

3

4

-

11. The ratio of a diamond's hardness to its specific gravity is 10:3.515,
and the ratio of the hardness to specific gravity for a ruby is 9:4.05.
Are these ratios in proportion? Explain your answer.

- o pranges Chadn - l.,..‘ - g -_..-,‘ g e | T — - &
niore State Standards for tmbeaaded Assessiment 1

© 2014 College Board. All rights reserved.

7.RPA.1 .Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and '
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Embedded Assessment 1

You may wish to read through
the scoring guide with students

and discuss the differences in the
expectations at each level. Check that
students understand the terms used.

Once students have completed this
Embedded Assessment, turn to
Embedded Assessment 2 and unpack it
with them. Use a graphic organizer to
help students understand the concepts
they will need to know to be successful
on Embedded Assessment 2,

St ul'it'!?;
Guide

Page 34 of 52

For Items 12-13, use the following inf

The largest diamond is thought to be Lt
Its weight is 10 billton sriflion trillion car
away from Earth, One light-year is abou
distance light travels through space In o

12. Use a proportion to determine how
Earth Lucy s,

13. Write an equation in y = kx form t
equation to check your answer fror

Common Core State Standards for Embedded Asses:

7 RPA 2r Renracant nronnrtinns] relatinnshins by sanations Far sxamnle
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Contents

To the Teacher

Instructional Units

UNIT1 NUMBER CONCEPTS
Planning the Unit
Unit 1 Overview
Getting Ready

Activity 1 Whole Numbers and Decimals—Science, Shopping, and Societ
Lesson 1-1 Comparing and Ordering Whole Numbers and Decimals
Lesson 1-2 Adding and Subtracting Decimals
Lesson 1-3 Multiplying Decimals
Lesson 1-4 Dividing Whole Numbers
Lesson 1-5 Dividing Decimals
Activity 1 Practice

Embedded Assessment 1 Comparing and Computing with Whole Numbers
and Decimals—For the Birds

Activity 2 Prime Factorization and Exponents—The Primes of Your Life
Lesson 2-1 Prime Factorization
Lesson 2-2 Exponents
Activity 2 Practice

Activity 3 Greatest Common Factor and Least Common Multiple—Partit
and Pups
Lesson 3-1 Greatest Common Factor
Lesson 3-2 Least Common Multiple
Activity 3 Practice

Embedded Assessment 2 Prime Factorization, Exponents, GCE, and LCM—
Winter Sports

Activity 4 Fractions and Mixed Numbers—The Choice Is Yours
Lesson 4-1 Meaning of Fractions
Lesson 4-2 Comparing and Ordering Fractions
Lesson 4-3 Mixed Numbers
Lesson 4-4 Comparing and Ordering Mixed Numbers
Activity 4 Practice
Activity 5 Multiplying Fractions and Mixed Numbers—Skateboarding Fu
Lesson 5-1 Multiplying by Fractions
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Embedded Assessment 1 Order of Operations and Expressions— The Cost of
After-School Activities

Actlvity 13 Solving Addition and Subtraction Equations—Music to My Ear
Lesson 13-1 Modeling and Solving Addition Equations
Lesson 13-2 Solving Addition Equations
Lesson 13-3 Modeling and Solving Subtraction Equations
Lesson 13-4 Solving Subtraction Equations
Activity 13 Practice

Activity 14 Solving Multiplication and Division Equations—Trash Talk
Lesson 14-1 Modeling and Solving Multiplication Equations
Lesson 14-2 Solving Multiplication Equations |
Lesson 14-3 Solving Division Equations
Activity 14 Practice

Activity 15 Expressions and Equations—Up in the Alr
Lesson 15-1 Representing Situations with Inequalities
Lesson 15-2 Solving One-Step Inequalities
Activity 15 Practice |

Activity 16 Expressions and Equations—Moving Right Along
Lesson 16-1 Representing Relationships
Lesson 16-2 Dependent and Independent Variables

Embadded Assessment2 Expressions and Equations—The Schoo! Book Fair

UNIT4 RATIOS
Planning the Unit
Unit 4 Overview
Getting Ready

Activity 17 Understanding Ratios—All About Pets
Lesson 17-1 Understanding Ratios
Lesson 17-2 Ratios in Proportional Relationships
Activity 17 Practice

Activity 18 Reasoning with Ratlos—A Picture Is Worth
Lesson 18-1 Solve Problems Using Ratios
Lesson 18-2 Converting Between Measurements Using Ratios
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UNIT6  DATA ANALYSIS
Planning the Unit
Unit 6 Overview
Getting Ready

Activity 27 Summarizing Data Graphically-—Making a Survey
Lesson 27-1 Survey Questions and Variability
Lesson 27-2 Types of Variables and Graphs
Lesson 27-3 Shapes of Distributions
Activity 27 Practice

Activity 28 Measures of Center—Bull’s Eye
Lesson 28-1 Mean and OQutliers
Lesson 28-2 Median
Lesson 28-3 Summarize the Center of a Distribution

‘Activity 28 Practice

Embedded Assessment 1 Types of Variables and Measures of Center—Dribble,
Shoot, Score!

Actlvity 29 Measures of Variability—Making the Grade
- Lesson 29-1 Range
Lesson 29-2 Mean Absolute Deviation
Lesson 29-3 Interquartile Range (IQR)
Activity 29 Practice

Actlvity 30 Summarizing Numerical Data Graphically—Batter Up!
Lesson 30-1 Box Plots
Lesson 30-2 Histograms
Lesson 30-3 More on Histograms
Activity 30 Practice

Embedded Assessment 2 Measures of Variability and Numerical Graphs—
“Take a Snapshot” Revisited

UNIT7 PERSONAL FINANCIAL LITERACY
Planning the Unit
Unit 7 Overview
Getting Ready

Activity 31 Using Financial Services—You Can Bank on it
Lesson 31-1 Understanding Bank Accounts
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Contents

To the Teacher

Instructional Units

UNIT 1 NUMERICAL RELATIONSHIPS
Planning the Unit

Unit 1 Overview
Getting Ready

Activity 1 Investigating Patterns—Laws and Order
Lesson 1-1 Analyzing Sequences
Lesson 1-2 Analyzing More Sequences
Lesson 1-3 Increasing and Decreasing Sequences
Activity 1 Practice

Activity 2 Operations with Fractions—And the Beat Goes On
Lesson 2-1 Adding and Subtracting Fractions
Lesson 2-2 Multiplying and Dividing Fractions
Activity 2 Practice

Embedded Assessment 1 Patterns and Quantitative Reasoning—Garme On

Activity 3 Powers and Roots—Sgquares and Cubes
Lesson 3-1 Area, Squares, and Square Roots
Lesson 3-2 Volume, Cubes, and Cube Roots
Lesson 3-3 Exponents, Roots, and Order of Operations
Activity 3 Practice

Activity 4 Rational Numbers—Know When to Fold ‘Em
Lesson 4-1 Modeling Fractions
Lesson 4-2 Rational Number Representations
Lesson 4-3 Comparing Rational Numbers
Activity 4 Practice

Activity 5 Rational and Irrational Numbers—Where Am 12
Lesson 5-1 Estimating Irrational Numbers
Lesson 5-2 Comparing Rational and Irrational Numbers
Activity 5 Practice

Embedded Assessment 2 Representing Rational and Irrational Numbers—
Weather or Not?

© 2014 College Board. All rights reserved.

Activity 6 Properties of Exponents—That’s a Lot of Cats
Lesson 6-1 Multiply and Divide with Exponents
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Embedded Assessment 3 Solving Systems of Linear Equations—
Supply and Demand

UNIT3 GEOMETRY
Planning the Unit
Unit 3 Overview
Getting Ready

Activity 16 Angle-Pair Relationships—The Winning Angle
Lesson 16-1 Complementary and Supplementary Angles
Lesson 16-2 Angles Formed by Parallel Lines
Activity 16 Practice

Activity 17 Angles of Triangles and Quadrilaterals—The Parallel Chute
~ Lesson 17-1 Angles in a Triangle __ %
Lesson 17-2 Exterior Angles and Angles in Quadrilaterals
Activity 17 Practice

Emwhm 1 Angle Measures—Light and Glass

Activity 18 Introduction to Transformations—Move Itl
Lesson 18-1 What is a Transformation?
Lesson 18-2 Translations and Coordinates
Lesson 18-3 Reflections and Coordinates
Lesson 18-4 Rotations and Coordinates
Activity 18 Practice
Activity 19 Rigid Transformations and Compositions—Alf the Right Moves
Lesson 19-1 Properties of Transformations
Lesson 19-2 Composition of Transformations
Activity 19 Practice
Embedded Assessment 2 Rigid Transformations—In Transformations We Trus

Activity 20 Similar Triangles—Mirrors and Shadows
Lesson 20-1 Exploring Similarity
Lesson 20-2 Properties and Conditions of Similar Triangles
Activity 20 Practice

Activity 21 Dilations—Alice’s Adventures in Shrinking and Growing
Lesson 21-1 Stretching and Shrinking Geometric Figures

Lesson 21-2 Effects of Scale Factor
Activity 21 Practice
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Activity 31 Linear and Non-Linear Functions—Measure Up
Lesson 31-1 Bean Experiment
Lesson 31-2 Bean Experiment Continued
Lesson 31-3 Scale Experiment
Activity 31 Practice

Embedded Assessment 2 Scatter Plots and Trend Lines—Geographically Speak

UNITS  PROBABILITY AND STATISTICS
Planning the Unit
Unit 5 Overview
Getting Ready

Activity 32 Scatter Plots and Association—Cracker Snacker
Lesson 32-1 Scatter Plots
Lesson 32-2 Association
Activity 32 Practice

Activity 33 Bivariate Data—Sue Swandive
Lesson 33-1 Collecting Data
Lesson 33-2 Trend Lines
Lesson 33-3 The Competition!
Activity 33 Practice
 Embedded Assessment 1 Scatter Plots, Associations, and Trends—U.S. Census

Activity 34 Median-Median Line—Homework Help Line
Lesson 34-1 Finding the Median-Median Line
Lesson 34-2 Using the Median-Median Line
Activity 34 Practice
Activity 35 Two-Way Tables and Association—Student Opinions
Lesson 35-1 Two-Way Tables
Lesson 35-2 Investigating Association
Activity 35 Practice

Embedded Assessment 2 Median-Median Line and Two-Way Tables—
Mokher's Measurements

UNIT6 PERSONAL FINANCIAL LITERACY
Planning the Unit
Unit 6 Overview
Getting Ready
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SpringBoard Learning Strategies

READING STRATEGIES

Activating Prior Recatling what is known about a concept Helps students establish ¢
Knowledge and using that information to make a between what they alread
connection to a new concept that knowledge Is related !
Chunking the Activity | Grouping a set of items/questions for Provides an oppertunity
specific purposes and assess student unders
moving of to a new conce
Close Reading Reading text word for word, sentence by Assists in developing a cor
sentence, and line by line to make a detailed | understanding of the text
analysis of meaning
Graphic Organizer Arranging information into maps and charts | Bulkds comprehension anc
discussion by representinc
visual form
Interactive Word Wall | Visually displaying vocabulary words to Provides a visual reference
serve as a classroom reference of words and | aids understanding for rea
groups of words as they are introduced, and builds word knowledc¢
used, and mastered over the course of a year
KWL Chart (Know, Activating prior knowledge by identifying Assists in organizing inforr

Want to Know, Learn)

what students know, determining what they
want to learn, and having them reflect on
what they learned

reflecting on learning to b
knowledge and increase ¢

Marking the Text Highlighting, underlining, and /or Helps the reader identify i
annotating text to focus on key information | information in the text anc
to help understand the text or solve the about the interpretation o
problem and concepts to apply tor

Predict and Confirm Making conjectures about what results Stimulates thinking by ma
will develop in an activity; confirming and correcting predictions
or modifying the conjectures based on evidence from the outcom
outcomes

Levels of Questions Developing literal, interpretive, and Focuses reading, helps In ¢
universal questions about the text while Into the text by seeking ar
reading the text prepares one for group an

Paraphrasing Restating in your own words the essential Assists with comprehensic
information in a text or problem description | information, and problem

Role Play Assuming the role of a character in a Helps interpret and visuali
scenario a problem

Shared Reading Reading the text aloud (usually by the Helps auditory learners do
teacher) as students follow along silently, and analyze challenging te
or reading a text aloud by the teacher and
students

Summarizing Giving a brief statement of the main points | Asslsts with comprehensic

in a text

practice with identifying a
information

Think Alaad

Tallvinn theniinh ~ AlRr e frvur Ar neaslama
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SpringBoard Learning Strategies
COLLABORATIVE STRATEGIES
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STRATEGY

DEFINITION

Critique Reasoning

Through collaborative discussion, respond
to the arguments of others; question the use
of mathematical terminology, assumptions,
and conjectures to improve understanding
and to justify and communicate conclusions

Helps students learn f
as they make connect
mathematical concep
verbalize their unders
their arguments with |

that make sense to pe
Debriefing T Discussing the understanding of a concept | Helps clarify misconce
to lead to consensus on its meaning understanding of con
Discussion Groups Working within groups to discuss content, Aids understanding th
to create problem solutions, and to explain | ideas, interpretation ol
and justify a solution of problem scenarios
Group Presentation Presenting information as a collaborative Allows opportunities 1
group collaborative solution.
responsibility for deliv
an audience
Jigsaw Reading different texts or passages, students | Provides opportunitie
become "experts” and then move to a new present information t¢
group to share their information; after that facilitates unders!
sharing, students go back to the original passage (or multiple t
group to share new knowledge without having each s
Sharing and Communicating with another person or a Gives students the op
Responding small group of peers who respond to a piece | their work with peers,
of writing or proposed problem solution for improvement to th
and/or to receive apps
feedback on their owr
Think-Pair-Share Thinking through a problemn alone, Enables the developr
pairing with a partner to share ideas, and are then tested with a
concluding by sharing results with the class | for revising ideas and
larger group

WRITING STRATEGIES

Drafting

Writing a text in an initial form

Assists in getting first
form and ready for rev

Note Taking

Creating a record of information while
reading a text or listening to a speaker

Helps in organizing id
information

Prewriting

Brainstorming, either alone or in groups,
and refining thoughts and organizing ideas
prior to writing

Provides a tool for be¢
process and determin
writing

Quickwrite

Writing for a short, specific amount of time

ahant a dacianatad tanie

Helps generate ideas i
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PROBLEM-SOLVING STRATEGIES

Page 50 of 52

Constructan Use mathematical reasoning to present Helps develop the process

Argumaent assumptions about mathematical situations, | mathematical information
support conjectures with mathematically reasoning skills, and enhatr
relevant and accurate data, and provide communication skills in su
a logical progression of ideas leading to a conjectures and conclusio
conclusion that makes sense

Create a Plan Analyzing the tasks in a problem and Assists in breaking tasks in
creating 3 process for completing the tasks parts and identifying the s
by finding information needed for the tasks, | complete the entire task
interpreting data, choosing how to solve a
problem, communicating the results, and
verifying accuracy

Create Creating plctures, tables, graphs, lists, Helps organize informatiol

Representations equations, models, and /or verbal ways to present data and t
expressions to interpret text or data question or show a proble

Guess and Check Guessing the solution to a problem, and Allows exploration of diffe
then checking that the guess fits the a problem; guess and chec
information in the problem and is an when other strategies for ¢
accurate solution obvious

Identify a Subtask Breaking a problem into smaller pieces Helps to organize the piec
whose outcomes lead to a solution problem and reach a comj

Look for a Pattern Observing information or creating visual Helps to identify patterns 1
representations to find a trend to make predictions

Simplify the Problem Using “friendlier” numbers to solve a problem | Provides insight into the p

strategies needed to solve

Work Backward Tracing a possible answer back through the | Provides another way to ¢l
solution process to the starting point answers for accuracy

Use Manipulatives Using objects to examine relationships Provides a visual represent
between the information given supports comprehension ¢

problem
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