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Introduction to Let’s Chant for Rain 7

Introduction to Let's Chant for Rain

Let’s Chant for Rain has been created by Ne‘epapa Ka Hana (NKH) for 6th grade students of Hawai‘i. The mathe-
matical activities featured in Let's Chant for Rain have been constructed to enrich students’ mathematical abilities
through culturally responsive material and to increase interest and participation in the mathematical classroom.

Through the collaboration between the Ne'epapa Ka Hana (NKH) 2.0 and STEMD2, the mathematical curriculum of
Let’s Chant for Rain has been made available for online classroom integration. The math activities are offered on
a social platform which allows for online collaboration between students and teachers. The platform is free and
accessible to users with internet access at www.community.stemd2.com

Ne‘epapa Ka Hana (NKH) develops programs and materials that are culturally responsive to Hawai‘i's unique diversity
- using research-based practices to support ongoing STEM education efforts across the state. Let’s Chant for Rain
is the 7th addition to NKH'’s middle school book series.

The Let’s Chant for Rain book is composed of mathematical activities that serve as a practice for state standardized
assessments while enhancing inclusive instruction based on problem-based learning strategies and connectivism
principles. The math activities incorporate real-world challenges that reflect Hawai‘i's unique culture, society, and
geography. The goal of these activities is for both kumu and haumana to collaborate while thinking critically and
creatively - thereby, deepening students’ understanding, application, and appreciation for mathematical thinking in
the context of Hawaiian and island culture.

Let’s Chant for Rain highlights the Common Core State Standards through the theme of Hawai‘i's environment,
weather, and climate. The curriculum focuses on incorporating mathematics to understand the human-environmental
interactions that shape Hawai'i and the people who call it home.
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Common Core State Standards

Common Core State Standard Let's Chant for Rain Activity

Ratios & Proportional Relationships

6.RP.1 Understand the concept of a ratio and use ratio lan- | 2.1,2.2,2.3,2.4,2.5,2.6,2.7
guage to describe a ratio relationship between two quantities.
For example, “The ratio of wings to beaks in the bird house at the
zoo was 2:1, because for every 2 wings there was 1 beak.” “For
every vote candidate A received, candidate C received nearly

three votes.”

6.RP.2 Understand the concept of a unit rate a/b associated | 2.3,2.5,3.2,3.4
with a ratio a:b with b # 0, and use rate language in the context
of a ratio relationship. For example, “This recipe has a ratio of
3 cups of flour to 4 cups of sugar, so there is 3/4 cup of flour for
each cup of sugar.” “We paid S75 for 15 hamburgers, which is a
rate of $5 per hamburger.” (Note: Expectations for unit rates in
this grade are limited to non-complex fractions.)

6.RP.3 Use ratio and rate reasoning to solve real-world and | 2.1,2.3,2.5,2.6,2.7,3.2,3.4,4.6
mathematical problems, e.g., by reasoning about tables of
equivalent ratios, tape diagrams, double number line diagrams,
or equations.

6.RP.3a Make tables of equivalent ratios relating quantities | 2.4,2.6
with whole-number measurements, find missing values in the
tables, and plot the pairs of values on the coordinate plane.
Use tables to compare ratios.

6.RP.3b Solve unit rate problems including those involving unit | 2.1,2.3,2.5,2.6,3.2, 3.4
pricing and constant speed. For example, if it took 7 hours
to mow 4 lawns, then at that rate, how many lawns could be
mowed in 35 hours? At what rate were lawns being mowed?

6.RP.3c Find a percent of a quantity as a rate per 100 (e.g., 30% | 2.2,2.7
of a quantity means 30/100 times the quantity); solve prob-
lems involving finding the whole, given a part and the percent.

6.RP.3d Use ratio reasoning to convert measurement units; | 2.3,2.6
manipulate and transform units appropriately when multiply-
ing or dividing quantities.

Continued on next page
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Common Core State Standard Let's Chant for Rain Activity

The Number System

6.NS.1 Interpret and compute quotients of fractions, and solve | 1.3,1.4,2.6, 3.2
word problems involving division of fractions by fractions, e.g.,
by using visual fraction models and equations to represent the
problem. For example, create a story context for (2/3) + (3/4)
and use a visual fraction model to show the quotient; use the
relationship between multiplication and division to explain that
(2/3) = (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general, (a/b)
+ (c/d) = ad/bc.). How much chocolate will each person get if
3 people share 1/2 Ib of chocolate equally? How many 3/4-cup
servings are in 2/3 of a cup of yogurt? How wide is a rectangular
strip of land with length 3/4 mi and area 1/2 square mi?

6.NS.2 Fluently divide multi-digit numbers using the standard | 1.5,1.6,2.2
algorithm.

6.NS.3 Fluently add, subtract, multiply, and divide multi-digit | 1.5, 2.2
decimals using the standard algorithm for each operation.

6.NS.4 Find the greatest common factor of two whole num- | 1.4
bers less than or equal to 100 and the least common multiple
of two whole numbers less than or equal to 12. Use the dis-
tributive property to express a sum of two whole numbers 1-
100 with a common factor as a multiple of a sum of two whole
numbers with no common factor. For example, express 36 + 8
as4(9+2).

6.NS.5 Understand that positive and negative numbers are | 1.1,1.6
used together to describe quantities having opposite direc-
tions or values (e.g., temperature above/below zero, elevation
above/below sea level, debits/credits, positive/negative elec-
tric charge); use positive and negative numbers to represent
quantities in real-world contexts, explaining the meaning of 0
in each situation.

6.NS.6 Understand a rational number as a point onthe number | 1.1,1.2,1.3,4.1,4.2,4.3,4.6
line. Extend number line diagrams and coordinate axes famil-
iar from previous grades to represent points on the line and in
the plane with negative number coordinates.

6.NS.6a Recognize opposite signs of numbers as indicating | 1.1
locations on opposite sides of 0 on the number line; recognize
that the opposite of the opposite of a number is the number
itself, e.g., —(=3) = 3, and that 0 is its own opposite.

Continued on next page
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Common Core State Standard

Let’s Chant for Rain Activity

6.NS.6b Understand signs of numbers in ordered pairs as in-
dicating locations in quadrants of the coordinate plane; recog-
nize that when two ordered pairs differ only by signs, the loca-
tions of the points are related by reflections across one or both
axes.

1.2,41,4.2,43

6.NS.6c Find and position integers and other rational numbers
on a horizontal or vertical number line diagram; find and posi-
tion pairs of integers and other rational numbers on a coordi-
nate plane.

11,1.2,41,42,43,4.6

6.NS.7 Understand ordering and absolute value of rational
numbers.

11,1.2,1.6

6.NS.7a Interpret statements of inequality as statements
about the relative position of two numbers on a number line
diagram. For example, interpret -3 > —7 as a statement that -3
is located to the right of =7 on a number line oriented from left
to right.

1.1

6.NS.7b Write, interpret, and explain statements of order for
rational numbers in real-world contexts. For example, write —
3° C > -7° C to express the fact that —3° C is warmer than -7°
C.

1.1,1.2

6.NS.7c Understand the absolute value of a rational number as
its distance from 0 on the number line; interpret absolute value
as magnitude for a positive or negative quantity in a real-world
situation. For example, for an account balance of —30 dollars,
write [-30] = 30 to describe the size of the debt in dollars.

11,1.2,1.6

6.NS.7d Distinguish comparisons of absolute value from
statements about order. For example, recognize that an ac-
count balance less than —30 dollars represents a debt greater
than $30.

11,1.2,1.6

6.NS.8 Solve real-world and mathematical problems by graph-
ing points in all four quadrants of the coordinate plane. Include
use of coordinates and absolute value to find distances be-
tween points with the same first coordinate or the same sec-
ond coordinate.

12,41,42,43,4.6

Equations & Expressions

6.EE.1 Write and evaluate numerical expressions involving
whole-number exponents.

3.7,44

6.EE.2 Write, read, and evaluate expressions in which letters
stand for numbers.

3.2,3.3,3.4,3.5,3.6,3.7,4.8,49

Continued on next page
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Common Core State Standard

Let's Chant for Rain Activity

6.EE.2a Write expressions that record operations with num-
bers and with letters standing for numbers. For example, ex-
press the calculation “Subtract y from 5" as 5 - y.

3.2,33,34,35,49

6.EE.2b Identify parts of an expression using mathematical
terms (sum, term, product, factor, quotient, coefficient); view
one or more parts of an expression as a single entity. For ex-
ample, describe the expression 2 (8 + 7) as a product of two
factors; view (8 + 7) as both a single entity and a sum of two
terms.

1.4

6.EE.2c Evaluate expressions at specific values of their vari-
ables. Include expressions that arise from formulas used in
real-world problems. Perform arithmetic operations, including
those involving whole-number exponents, in the conventional
order when there are no parentheses to specify a particular
order (Order of Operations). For example, use the formulas
V = s3and A = 6s2 to find the volume and surface area of

a cube with sides of length s = 1/2.

3.4,3.6,3.7,44,4.6,4.8,4.9

6.EE.3 Apply the properties of operations as strategies to gen-
erate equivalent expressions. For example, apply the distribu-
tive property to the expression 3(2 + x) to produce the equivalent
expression 6 + 3x; apply properties of operationstoy +y +y to
produce the equivalent expression 3y.

3.6,4.9

6.EE.4 |dentify when two expressions are equivalent (i.e., when
the two expressions name the same number regardless of
which value is substituted into them). For example, the expres-
sions y + y + y and 3y are equivalent because they name the
same number regardless of which number y stands for.

3.6

6.EE.5 Understand solving an equation or inequality as a pro-
cess of answering a question: which values from a specified
set, if any, make the equation or inequality true? Use substi-
tution to determine whether a given number in a specified set
makes an equation or inequality true.

3.1,3.2,3.3,3.5,48

6.EE.6 Use variables to represent numbers and write expres-
sions when solving a real-world or mathematical problem; un-
derstand that a variable can represent an unknown number, or,
depending on the purpose at hand, any number in a specified
set.

3.2,3.3,3.5,3.6,4.8,4.9

6.EE.7 Solve real-world and mathematical problems by writing
and solving equations of the form x + p = g and px = q for cases
in which p, g and x are all nonnegative rational numbers.

3.2,35,3.6

Continued on next page
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Common Core State Standard

Let’s Chant for Rain Activity

6.EE.8 Write an inequality of the form x > ¢ or x < ¢ to repre-
sent a constraint or condition in a real-world or mathematical
problem. Recognize that inequalities of the form x > c or x <
¢ have infinitely many solutions; represent solutions of such
inequalities on number line diagrams.

3.1,3.5,48

6.EE.9 Use variables to represent two quantities in a real-world
problem that change in relationship to one another; write an
equation to express one quantity, thought of as the dependent
variable, in terms of the other quantity, thought of as the inde-
pendent variable. Analyze the relationship between the depen-
dent and independent variables using graphs and tables, and
relate these to the equation. For example, in a problem involv-
ing motion at constant speed, list and graph ordered pairs of
distances and times, and write the equation d = 65t to represent
the relationship between distance and time.

3.3,3.6,4.9

Geometry

6.G.1 Find area of right triangles, other triangles, special
quadrilaterals, and polygons by composing into rectangles or
decomposing into triangles and other shapes; apply these
techniques in the context of solving real-world and mathemat-
ical problems.

4.2,46,4.8

6.G.2 Find the volume of a right rectangular prism with frac-
tional edge lengths by packing it with unit cubes of the appro-
priate unit fraction edge lengths, and show that the volume is
the same as would be found by multiplying the edge lengths
of the prism. Apply the formulas V=Iw hand V =b h to
find volumes of right rectangular prisms with fractional edge
lengths in the context of solving real-world and mathematical
problems.

4.4,4.5

6.G.3 Draw polygons in the coordinate plane given coordinates
for the vertices; use coordinates to find the length of a side join-
ing points with the same first coordinate or the same second
coordinate. Apply these techniques in the context of solving
real-world and mathematical problems.

1.2,41,4.2,43,4.6

6.G.4 Represent three-dimensional figures using nets made up
of rectangles and triangles, and use the nets to find the surface
area of these figures. Apply these techniques in the context of
solving real-world and mathematical problems.

47,4.8,4.9

Continued on next page
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Statistics & Probability

6.SP.1 Recognize a statistical question as one that anticipates
variability in the data related to the question and accounts for it
inthe answers. For example, “How old am I?” js not a statistical
question, but “How old are the students in my school?” is a sta-
tistical question because one anticipates variability in students’
ages.

5.3

6.SP.2 Understand that a set of data collected to answer a sta-
tistical question has a distribution which can be described by
its center, spread, and overall shape.

52

6.SP.3 Recognize that a measure of center for a numerical data
set summarizes all of its values using a single number, while
a measure of variation describes how its values vary using a
single number.

5.1

6.SP.4 Display numerical data in plots on a number line, includ-
ing dot plots, histograms, and box plots.

5.1

6.SP.5 Summarize numerical data sets in relation to their con-
text, such as by:

51,5.2,5.3,54,5.5

6.SP.5a Reporting the number of observations.

54,5.5

6.SP.5b Describing the nature of the attribute under investiga-
tion, including how it was measured and its units of measure-
ment.

53

6.SP.5¢ Giving quantitative measures of center (median and/or
mean) and variability (interquartile range and/or mean abso-
lute deviation), as well as describing any overall pattern and
any striking deviations from the overall pattern with reference
to the context in which the data were gathered.

51,52,54,55

6.SP.5d Relating the choice of measures of center and variabil-
ity to the shape of the data distribution and the context in which
the data were gathered.

52
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SBAC alignment for Unit 1: The Number System Activity 1

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Assessment Target(s): | 1 D Apply and extend previous understandings of numbers to the system of rational
numbers.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

Content Domain: The Number System

Standard(s): 6.NS.5 Understand that positive and negative numbers are used together to describe
quantities having opposite directions or values (e.g., temperature above/below zero,
elevation above/below sea level, debits/credits, positive/negative electric charge); use
positive and negative numbers to represent quantities in real-world contexts, explaining
the meaning of 0 in each situation.

6.NS.6 Understand a rational number as a point on the number line. Extend number
line diagrams and coordinate axes familiar from previous grades to represent points
on the line and in the plane with negative number coordinates.

6.NS.6a Recognize opposite signs of nhumbers as indicating locations on opposite
sides of 0 on the number line; recognize that the opposite of the opposite of a num-
ber is the number itself, e.g., —(-3) = 3, and that 0 is its own opposite.

6.NS.6c Find and position integers and other rational numbers on a horizontal or verti-
cal number line diagram; find and position pairs of integers and other rational numbers
on a coordinate plane.

6.NS.7 Understand ordering and absolute value of rational numbers.

6.NS.7a Interpret statements of inequality as statements about the relative position of
two numbers on a number line diagram. For example, interpret -3 > -7 as a statement
that -3 is located to the right of —7 on a number line oriented from left to right.

6.NS.7b Write, interpret, and explain statements of order for rational numbers in real-
world contexts. For example, write —=3° C > —7° C to express the fact that —3° C is warmer
than -7° C.

6.NS.7c Understand the absolute value of a rational number as its distance from 0
on the number line; interpret absolute value as magnitude for a positive or negative
quantity in a real-world situation. For example, for an account balance of —30 dollars,
write [-30/ = 30 to describe the size of the debt in dollars.

6.NS.7d Distinguish comparisons of absolute value from statements about order. For
example, recognize that an account balance less than —30 dollars represents a debt
greater than $30.

DOK: 1&2
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Unit 1: The Number System Activity 1

After a storm, two scientists go to a beach to check if there is any major damage. One scientist dives in the water
to investigate and the other climbs up the ocean cliff.

+ The ocean surface is considered to be at an altitude of zero (0) feet.
+ The ocean floor at the diving spot is at an altitude of —20 feet.
+ The diving scientist is in the water at an altitude of —5 feet.
+ The climbing scientist is above the ocean surface at an altitude of 15 feet.
For the following statements, select True or False and justify your answer by showing your work.

1. The distance from the climber to the diver is greater than the distance from the ocean surface to the ocean

floor.
D True D False

2. The distance from the climber to the ocean surface is the same as the distance from the diver to the ocean

floor.
D True D False
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3. When the diver swims to an altitude of —10 feet, the diver will be the same distance below the ocean surface
as the climber is above the ocean surface.
D True D False

4. When the diver swims to an altitude of —10 feet, the diver's distance to the ocean floor will be equal to the
diver's distance to the ocean surface.
D True D False
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5. Later, the scientists investigate the beach at eight more altitudes (in feet):
3 -2 -3 5 -4 6 1 -1

(a) The eight altitudes are plotted on the following vertical number line. The positive direction on the line
is up and the negative is down, but the actual numbers are missing. Fill in the missing numbers in the

boxes below.
positive altitude
’—
—e
— 3
—
’—
—
’—
—
negative altitude

(b) Which of the eight numbers were opposite numbers?

(c) Determine if each of the following statements about those opposite numbers are true or false.

Their sums are always positive. D True D False
Their sums always equal zero. D True D False
Their sums are always negative. D True D False

When the scientists are at the opposite altitudes, they are both D True D False
the same distance away from the ocean surface.

When the scientists are at the opposite altitudes, they are both | JTue [ JFalse
the same distance away from the ocean floor.
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SBAC alignment for Unit 1: The Number System Activity 2

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1 D Apply and extend previous understandings of numbers to the system of rational
numbers.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 B Construct, autonomously, chains of reasoning to justify mathematical models used,
interpretations made, and solutions proposed for a complex problem.

4 C State logical assumptions being used.

4 D Interpret results in the context of a situation.

Content Domain: The Number System

Standard(s): 6.NS.6 Understand a rational number as a point on the number line. Extend number
line diagrams and coordinate axes familiar from previous grades to represent points
on the line and in the plane with negative number coordinates.

6.NS.6b Understand signs of numbers in ordered pairs as indicating locations in quad-
rants of the coordinate plane; recognize that when two ordered pairs differ only by signs,
the locations of the points are related by reflections across one or both axes.

6.NS.6c Find and position integers and other rational numbers on a horizontal or verti-
cal number line diagram; find and position pairs of integers and other rational numbers
on a coordinate plane.

6.NS.7 Understand ordering and absolute value of rational numbers.

6.NS.7b Write, interpret, and explain statements of order for rational numbers in real-
world contexts. For example, write —=3° C > —7° C to express the fact that —3° C is warmer
than -7° C.

6.NS.7c Understand the absolute value of a rational number as its distance from 0
on the number line; interpret absolute value as magnitude for a positive or negative
quantity in a real-world situation. For example, for an account balance of —30 dollars,
write |-30] = 30 to describe the size of the debt in dollars.

6.NS.7d Distinguish comparisons of absolute value from statements about order. For
example, recognize that an account balance less than —30 dollars represents a debt
greater than $30.

Continued on next page
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Standard(s): 6.NS.8 Solve real-world and mathematical problems by graphing points in all four quad-
rants of the coordinate plane. Include use of coordinates and absolute value to find dis-
tances between points with the same first coordinate or the same second coordinate.

6.G.3 Draw polygons in the coordinate plane given coordinates for the vertices; use
coordinates to find the length of a side joining points with the same first coordinate
or the same second coordinate. Apply these techniques in the context of solving real-
world and mathematical problems.

DOK: 1,2, &3
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Unit 1: The Number System Activity 2

When people think about volcanoes, they often think only about fire and rocks. However, volcanoes come in many
different shapes, sizes, and colors. There are volcanoes that are covered in snow, hidden in forests, and even under
water.

Below is an area with a lot of volcanic activity, drawn on a coordinate plane.

——
s}

(e <]

@)

S

N

b 2

—10/ =48 | =6 | =<Mochi/Mountain 4 61 &8 110 X

i

co

—
e}

1. A snowy volcano, Mochi Mountain, is at the origin, (0,0). Plot and label the locations of five other volcanic
places listed below.

+ Shave Ice Summit (-8, 7)

+ Manapua Mountain (3, 7)

+ Haupia Hill (8, —6)

+ Saimin Bowl (-8, -2)

+ Loco Moco Lookout (-8, —6)

2. A Visitor's Center will be placed on the map with the same y-coordinate as the Manapua Mountain. If the
Visitor's Center is the same distance from Manapua Mountain as the Loco Moco Lookout is from the Saimin
Bowl, then what is the x coordinate of the Visitor's Center? Explain your answer.

Hint: There are two possible answers. Find just one of these answers.
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3. For the following statements, select True or False, based on the given information. Justify your answers by
showing your work.

(a) Loco Moco Lookout is further from Shave Ice Summit than it is from Haupia Hill.

D True D False

(b) The distance from Shave Ice Summit to Manapua Mountain is equal to | — 8| + |3].

D True D False

(¢) The distance from Shave Ice Summit to Saimin Bowl is equal to |7| + | — 2|.

D True D False
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SBAC alignment for Unit 1: The Number System Activity 3

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1B Apply and extend previous understandings of multiplication and division to divide
fractions by fractions.

1 D Apply and extend previous understandings of numbers to the system of rational
numbers.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-

place.
Content Domain: The Number System
Standard(s): 6.NS.1 Interpret and compute quotients of fractions, and solve word problems involving

division of fractions by fractions, e.g., by using visual fraction models and equations to
represent the problem. For example, create a story context for (2/3) + (3/4) and use a
visual fraction model to show the quotient; use the relationship between multiplication
and division to explain that (2/3) + (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general,
(a/b) = (c/d) = ad/bc.). How much chocolate will each person get if 3 people share 1/2
Ib of chocolate equally? How many 3/4-cup servings are in 2/3 of a cup of yogurt? How
wide is a rectangular strip of land with length 3/4 mi and area 1/2 square mi?

6.NS.6 Understand a rational number as a point on the number line. Extend number
line diagrams and coordinate axes familiar from previous grades to represent points
on the line and in the plane with negative number coordinates.

DOK: 1&2
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Unit 1: The Number System Activity 3

Kawai grew up on a %-mile long road along the west coast of O'ahu. This road has been slowing eroding into the

ocean and over time l-mile has been lost.

"2

1. Which of the following are possible drawings of the road today? Choose all possible answers.

(a)
o L L 3 4 5 3 7
8§ 4 8 3 8 & 8

(b)
o L L3 4 3 3 7
8§ 4 8 5 8 & 8

(©)
o L L 3 4 5 3 7
§ 4 8 3 8 & 8

(d)
o L L 3 4 5 3 7
§ 4 8 3 8 & 8

2. What fraction of the original length of the road has been eroded away?

1 (miles)

1 (miles)

I (miles)

1 (miles)



28 Let's Chant for Rain

SBAC alignment for Unit 1: The Number System Activity 4

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1 B Apply and extend previous understandings of multiplication and division to divide
fractions by fractions.

1 C Compute fluently with multi-digit numbers and find common factors and multiples.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 E Analyze the adequacy of and make improvements to an existing model or develop
a mathematical model of a real phenomenon.

Content Domain: The Number System

Standard(s): 6.NS.1 Interpret and compute quotients of fractions, and solve word problems involving
division of fractions by fractions, e.g., by using visual fraction models and equations to
represent the problem. For example, create a story context for (2/3) = (3/4) and use a
visual fraction model to show the quotient; use the relationship between multiplication
and division to explain that (2/3) + (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general,
(a/b) = (c/d) = ad/bc.). How much chocolate will each person get if 3 people share 1/2
Ib of chocolate equally? How many 3/4-cup servings are in 2/3 of a cup of yogurt? How
wide is a rectangular strip of land with length 3/4 mi and area 1/2 square mi?

6.NS.4 Find the greatest common factor of two whole numbers less than or equal to
100 and the least common multiple of two whole numbers less than or equal to 12. Use
the distributive property to express a sum of two whole numbers 1-100 with a common
factor as a multiple of a sum of two whole numbers with no common factor. For exam-
ple, express 36 + 8 as 4 (9 + 2).

6.EE.2b Identify parts of an expression using mathematical terms (sum, term, product,
factor, quotient, coefficient); view one or more parts of an expression as a single entity.
For example, describe the expression 2 (8 + 7) as a product of two factors; view (8 + 7)
as both a single entity and a sum of two terms.

DOK: 1,2,&3
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Unit 1: The Number System Activity 4

To prepare for an upcoming hurricane, your family decides to protect your windows with some sheets of wood.

——
1. There's a stack of 7 % wooden sheets in your yard. If each window needs to be covered with a % sheet of
wood, how many windows can you cover?

o

2. Your house has a total of 14 windows. Do you have enough sheets of wood to cover all your windows?
+ If so, how many wooden sheets are left over?
+ If not, how many wooden sheets do you need to get?

Do not round. Give your answer as a mixed fraction if needed.
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3. You want to cover two more windows. One is 6 feet tall and 4 feet wide, with an area of 24 square feet. The
other is 2 feet tall and 6 feet wide with an area of 12 square feet.

6 feet| | 24 feet?

2 fee’{ 12 feet?

1 |
F 1

B
4 feet 6 feet

Your neighbor says they have an extra board that they can give you. They say that their board is in the shape
of a rectangle and has just enough area that you can cut the board and cover your two windows. We do not
know the height and width of the board, but we know that they are whole numbers.

If the board is 6 feet tall, like in Example A, a simple cut can be made to create the two boards that you need.
However if the board has a different height, like in Example B, then you might need to make more than a simple
cut to use the board.

Example A

6 feet | | 24 feet?

12 feet?

4 feet '2 feet‘

Example B
2 fee‘{ 24 feet? 12 feet?

12 feet 6 feet

Sketch and label one other possible board.



Unit 1 31

4. The two windows that you need to cover have a total surface area of 36 square feet. One way to check if the
board you sketched in part 3 is the correct size, is by writing a expression to show the total area of the board
and checking if it evaluates to 36 square feet.

The area of the board in Example A can be expressed as 6(4 + 2).
The area of the board in Example B can be expressed as 2(12 + 6).

Write the expression for the area of the board you sketched in part 3.

G =+ D

5. What are the factors in the expression you wrote in part 4?

6. What are the terms in the expression you wrote in part 4?
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SBAC alignment for Unit 1:

The Number System Activity 5

Claim(s)

Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Assessment Target(s):

1 C Compute fluently with multi-digit numbers and find common factors and multiples.

1 D Apply and extend previous understandings of numbers to the system of rational
numbers.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

Content Domain:

The Number System

Standard(s):

6.NS.2 Fluently divide multi-digit numbers using the standard algorithm.

6.NS.3 Fluently add, subtract, multiply, and divide multi-digit decimals using the stan-
dard algorithm for each operation.

DOK:

1
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Unit 1: The Number System Activity 5

Do not use a calculator for this activity.

A hurricane is on its way, and an elderly neighbor asks you to help him buy some rice and Vienna sausages. He says
he'll pay you back if you give him the receipt. Unfortunately, the receipt got torn.

Rice

Vienna sausage 9.63
Tax 1.53
Total 39.74

1. Write and solve a numerical expression to find the cost of the rice. Show your work and do not use a calculator.

2. Intimes of emergency, important supplies may start to run out and their prices may go up. Before the hurri-
cane, the rice cost half as much as it does now. What was the original cost of the rice? Show your work and
do not use a calculator.
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SBAC alignment for Unit 1: The Number System Activity 6

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Assessment Target(s): | 1 C Compute fluently with multi-digit numbers and find common factors and multiples.

1 D Apply and extend previous understandings of numbers to the system of rational
numbers.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

2 D Identify important quantities in a practical situation and map their relationships
(e.g., using diagrams, two-way tables, graphs, flow charts, or formulas).

Content Domain: The Number System

Standard(s): 6.NS.2 Fluently divide multi-digit numbers using the standard algorithm.

6.NS.5 Understand that positive and negative numbers are used together to describe
quantities having opposite directions or values (e.g., temperature above/below zero,
elevation above/below sea level, debits/credits, positive/negative electric charge); use
positive and negative numbers to represent quantities in real-world contexts, explaining
the meaning of 0 in each situation.

6.NS.7 Understand ordering and absolute value of rational numbers.

6.NS.7c Understand the absolute value of a rational number as its distance from 0
on the number line; interpret absolute value as magnitude for a positive or negative
quantity in a real-world situation. For example, for an account balance of —30 dollars,
write [-30] = 30 to describe the size of the debt in dollars.

6.NS.7d Distinguish comparisons of absolute value from statements about order. For
example, recognize that an account balance less than —30 dollars represents a debt
greater than $30.

DOK: 1&2
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Unit 1: The Number System Activity 6

Do not use a calculator for this activity.

The state recommends that each family stores one gallon of water per person per day and have enough water for
seven days. For a family of 3, that means 21 gallons of water is recommended.

1. A small grocery store has 300 gallons of drinking water to sell. If each family buys 21 gallons, how many
families can this store sell to? Find your answer without using a calculator show your work.

2. A family of three decides to keep track of the amount of water that they are recommended to have in storage
and the amount of water that they actually have. The water that the family has goes up and down as the
family buys and uses water. To keep track of how well they’re conserving water, the family is also calculating
the difference between the recommended and actual amounts of water.

Fill out the missing data in the table.

Day | Recommended amount | Actual amount of water | Difference
of water stored (gallons) | stored (gallons) (gallons)

1|21 23 2

2| 18 17 -1

3115 15

4|12 10

519 —4

6|6 7

713 5
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3. On which day was the actual amount of water stored furthest from the recommended amount?

4. On which day was the actual amount of water stored closest to the recommended amount?

5. How many days did the family have more than enough water to meet the state recommendations?

6. How many days did the family have less than enough water to meet the recommendations?
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Unit 2: Ratios and Proportional
Relationships
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SBAC alignment for Unit 2: Ratios and Proportional Relationships Activity 1

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Assessment Target(s): | 1 A Understand ratio concepts and use ratio reasoning to solve problems.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

Content Domain: Ratios and Proportional Relationships

Standard(s): 6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio
relationship between two quantities. For example, “The ratio of wings to beaks in the
bird house at the zoo was 2:1, because for every 2 wings there was 7 beak.” “For every
vote candidate A received, candidate C received nearly three votes.”

6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems,
e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line
diagrams, or equations.

6.RP.3b Solve unit rate problems including those involving unit pricing and constant

speed. For example, if it took 7 hours to mow 4 lawns, then at that rate, how many lawns
could be mowed in 35 hours? At what rate were lawns being mowed?

DOK: 1&2
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Unit 2: Ratios and Proportional Relationships Activity 1

Different sides of a mountain experience different amounts of rain. The windward side of a mountain faces towards
the wind and the leeward side faces away from the wind.

Windward Leeward

Suppose that the leeward side of a mountain receives 3 inches of rain, and the windward side of the same mountain
receives 8 inches of rain.

1. Identify the equivalent ratio(s) of leeward rain to windward rain. Select all that apply.
(@) 20:25
(b) 30:800
(c) 166
(d) 36:96

2. If the amount of rain remains a constant proportion, and the leeward side of this mountain received 24 inches
of rain, how much would the windward side receive?
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3. If the amount of rain remains a constant proportion, and the windward side of this mountain received 24
inches of rain, how much would the leeward side receive? Give your answer as a mixed number if needed.

4. If the amount of rain remains a constant proportion, and the leeward side of this mountain received 4 inches
of rain, how much would the windward side receive? Give your answer as a mixed number if needed.

5. If the windward side of this mountain received 4 inches of rain, how much did the leeward side receive? Give
your answer as a mixed number if needed.
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SBAC alignment for Unit 2: Ratios and Proportional Relationships Activity 2

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1 A Understand ratio concepts and use ratio reasoning to solve problems.
1 C Compute fluently with multi-digit numbers and find common factors and multiples.

1 D Apply and extend previous understandings of numbers to the system of rational
numbers.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-

place.
Content Domain: Ratios and Proportional Relationships
Standard(s): 6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio

relationship between two quantities. For example, “The ratio of wings to beaks in the
bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” “For every
vote candidate A received, candidate C received nearly three votes.”

6.RP.3c Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means
30/100 times the quantity); solve problems involving finding the whole, given a part and
the percent.

6.NS.2 Fluently divide multi-digit numbers using the standard algorithm.

6.NS.3 Fluently add, subtract, multiply, and divide multi-digit decimals using the stan-
dard algorithm for each operation.

DOK: 1&2
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Unit 2: Ratios and Proportional Relationships Activity 2

Do not use a calculator for this activity.
In February, Lihue (on Kaua'i) experienced an average of 7 hours of sunshine for every 17 hours without sunshine.

1. Write a ratio that compares the number of hours of sunshine to the number of hours without sunshine.

2. Describe what the ratio 24:7 means in terms of the hours of sunshine in Lihue.

3. Forwhat percent of a February day does Lihue experience sunshine? Show your work, do not use a calculator,
and round your answer to the nearest percent.
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SBAC alignment for Unit 2: Ratios and Proportional Relationships Activity 3

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Assessment Target(s): | 1 A Understand ratio concepts and use ratio reasoning to solve problems.
1 C Compute fluently with multi-digit numbers and find common factors and multiples.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

Content Domain: Ratios and Proportional Relationships

Standard(s): 6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio
relationship between two quantities. For example, “The ratio of wings to beaks in the
bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” “For every
vote candidate A received, candidate C received nearly three votes.”

6.RP.2 Understand the concept of a unit rate a/b associated with a ratio a:b with b # 0,
and use rate language in the context of a ratio relationship. For example, “This recipe
has a ratio of 3 cups of flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup
of sugar.” “We paid S75 for 15 hamburgers, which is a rate of S5 per hamburger.” (Note:
Expectations for unit rates in this grade are limited to non-complex fractions.)

6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems,
e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line
diagrams, or equations.

6.RP.3b Solve unit rate problems including those involving unit pricing and constant
speed. For example, if it took 7 hours to mow 4 lawns, then at that rate, how many lawns
could be mowed in 35 hours? At what rate were lawns being mowed?

6.RP.3d Use ratio reasoning to convert measurement units; manipulate and transform
units appropriately when multiplying or dividing quantities.

DOK: 1
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Unit 2: Ratios and Proportional Relationships Activity 3

1. Over the last 4 hours, it has rained 30.6 millimeters on O‘ahu. What is the unit rate of rainfall per hour?

millimeters of rain per hour

2. If it keeps raining like this, how many millimeters of rain will fall in 7 hours?

millimeters of rain

3. Convert your answer in part 2 from millimeters to inches and round to the nearest tenth. 1 inch = 25.4 mil-
limeters.

inches of rain
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SBAC alignment for Unit 2:

Ratios and Proportional Relationships Activity 4

Claim(s)

Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s):

1 A Understand ratio concepts and use ratio reasoning to solve problems.

1 G Represent and analyze quantitative relationships between dependent and indepen-
dent variables.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.
3 A Test propositions or conjectures with specific examples.

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 B Construct, autonomously, chains of reasoning to justify mathematical models used,
interpretations made, and solutions proposed for a complex problem.

4 D Interpret results in the context of a situation.

4 E Analyze the adequacy of and make improvements to an existing model or develop
a mathematical model of a real phenomenon.

4 F |dentify important quantities in a practical situation and map their relationships
(e.g., using diagrams, two-way tables, graphs, flow charts, or formulas).

Content Domain:

Ratios and Proportional Relationships

Standard(s):

6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio
relationship between two quantities. For example, “The ratio of wings to beaks in the
bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” “For every
vote candidate A received, candidate C received nearly three votes.”

6.RP.3a Make tables of equivalent ratios relating quantities with whole-number mea-
surements, find missing values in the tables, and plot the pairs of values on the coordi-
nate plane. Use tables to compare ratios.

DOK:

1,2,&3
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Unit 2: Ratios and Proportional Relationships Activity 4

Corals are really important animals, but they are very sensitive to temperature changes in the ocean. When the ocean
gets too hot, the corals get sick and turn completely white. This is called coral bleaching. If the temperature stays
hot for only a short amount of time before returning back down to normal, then the corals will regain their bright
beautiful colors and health. However, if the temperature stays warm for too long, the corals will die.

You and your friends go diving on a bright sunny day. You notice that it's been really warm lately, so you check on
the health of a nearby coral reef. You find that for every 5 square meters of healthy coral, there are 8 square meters
of bleached coral.

1. Identify the equivalent ratio(s) of healthy coral to bleached coral. Select all that apply.
(a) 20:23
(b) 40:25
(c) 50:800
(d) 60:96
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2. You and your friends went to a different beach and spent a few hours measuring the amount of healthy and
bleached coral. You saw that there was a proportional relationship between healthy and bleached coral and
listed some of their measurements in the following table. Fill out the missing data.

Healthy coral (m?) | Bleached coral (m?)
18
27 36
56
84
75

3. Which of the following graphs represents the relationship shown in part 2?

A Graph A N Graph B
100 P 1007 ap
© ‘©
5 5 /
o o /
gl / o
& / S
= // ® //
0 50 100 0 50 100
Healthy Coral Healthy Coral

4. Explain what was wrong with the graph that you didn’t choose in part 3.
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SBAC alignment for Unit 2: Ratios and Proportional Relationships Activity 5

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1 A Understand ratio concepts and use ratio reasoning to solve problems.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

4 F |dentify important quantities in a practical situation and map their relationships
(e.g., using diagrams, two-way tables, graphs, flow charts, or formulas).

Content Domain: Ratios and Proportional Relationships

Standard(s): 6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio
relationship between two quantities. For example, “The ratio of wings to beaks in the
bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” “For every
vote candidate A received, candidate C received nearly three votes.”

6.RP.2 Understand the concept of a unit rate a/b associated with a ratio a:b with b # 0,
and use rate language in the context of a ratio relationship. For example, “This recipe
has a ratio of 3 cups of flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup
of sugar.” “We paid $75 for 15 hamburgers, which is a rate of $5 per hamburger.” (Note:
Expectations for unit rates in this grade are limited to non-complex fractions.)

6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems,
e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line
diagrams, or equations.

6.RP.3b Solve unit rate problems including those involving unit pricing and constant

speed. For example, if it took 7 hours to mow 4 lawns, then at that rate, how many lawns
could be mowed in 35 hours? At what rate were lawns being mowed?

DOK: 1
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Unit 2: Ratios and Proportional Relationships Activity 5

During a rainstorm on Kaua'i, 108 millimeters of rain fell in 4 hours.

1. How many millimeters of rain fell during each hour of the rainstorm?

2. Like many houses in Hawai'i, your house is built above the ground to protect against flooding. Your house is
351 millimeters above the ground.

I T 351 mm

Suppose that the rainstorm had continued to rain like this and suppose that the rain did not drain away from
your house. How man hours will it take for the rain to reach the bottom of your house?
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SBAC alignment for Unit 2: Ratios and Proportional Relationships Activity 6

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1 A Understand ratio concepts and use ratio reasoning to solve problems.

1 G Represent and analyze quantitative relationships between dependent and indepen-
dent variables.

2 C Interpret results in the context of a situation.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 D Interpret results in the context of a situation.

4 F Identify important quantities in a practical situation and map their relationships
(e.g., using diagrams, two-way tables, graphs, flow charts, or formulas).

Content Domain: Ratios and Proportional Relationships

Standard(s): 6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio
relationship between two quantities. For example, “The ratio of wings to beaks in the
bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” “For every
vote candidate A received, candidate C received nearly three votes.”

6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems,
e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line
diagrams, or equations.

6.RP.3a Make tables of equivalent ratios relating quantities with whole-number mea-
surements, find missing values in the tables, and plot the pairs of values on the coordi-
nate plane. Use tables to compare ratios.

6.RP.3b Solve unit rate problems including those involving unit pricing and constant
speed. For example, if it took 7 hours to mow 4 lawns, then at that rate, how many lawns
could be mowed in 35 hours? At what rate were lawns being mowed?

6.RP.3d Use ratio reasoning to convert measurement units; manipulate and transform
units appropriately when multiplying or dividing quantities.

6.NS.1 Interpret and compute quotients of fractions, and solve word problems involving
division of fractions by fractions, e.g., by using visual fraction models and equations to
represent the problem. For example, create a story context for (2/3) = (3/4) and use a
visual fraction model to show the quotient; use the relationship between multiplication
and division to explain that (2/3) + (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general,
(as/b) = (c/d) = ad/bc.). How much chocolate will each person get if 3 people share 1/2
Ib of chocolate equally? How many 3/4-cup servings are in 2/3 of a cup of yogurt? How
wide is a rectangular strip of land with length 3/4 mi and area 1/2 square mi?

DOK: 1,2,&3
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Unit 2: Ratios and Proportional Relationships Activity 6

It is starting to rain heavily so you set up a rain gauge to keep track of the rainfall.

1. Some of the data that you've collected is in the following table. Suppose that the rain fell at a constant rate
throughout the entire storm. Fill in the missing values.

Time (minutes) | Rainfall (millimeters of rain)
15 10
36
54 36
72 48
54

2. If it keeps raining like this, how much rain (in millimeters) will fall after 5 hours?

3. If it keeps raining like this, how many minutes must pass for a total of 100 millimeters of rain to fall?
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4. The rain gauge shows the rain collected for a certain amount of time during the rain storm. Draw a line that
represents the amount of rain that will be in the gauge in 30 more minutes.

50 mm

40 mm

30 mm

20 mm

10 mm
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SBAC alignment for Unit 2: Ratios and Proportional Relationships Activity 7

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1 A Understand ratio concepts and use ratio reasoning to solve problems.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 D Interpret results in the context of a situation.

Content Domain: Ratios and Proportional Relationships

Standard(s): 6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio
relationship between two quantities. For example, “The ratio of wings to beaks in the
bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” “For every
vote candidate A received, candidate C received nearly three votes.”

6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems,
e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line
diagrams, or equations.

6.RP.3c Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means
30/100 times the quantity); solve problems involving finding the whole, given a part and
the percent.

DOK: 1&2
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Unit 2: Ratios and Proportional Relationships Activity 7

It is important for scientists and engineers to know how wet the ground will get. If it is too wet or too dry, it will slide
downhill easily, which could be really dangerous for people who live around hills, mountains, coastlines, etc. So this
affects almost everyone in Hawai'i!

Suppose you have a large box with 24 gallons of saturated mud. This means that the mud cannot absorb any more
water, but it also doesn’t have any extra water to leak out. During a storm, 6 gallons of rainwater fall into the box and
mix evenly with the mud. This makes 30 gallons of mix.

1. If you scoop a gallon of the mix out of this box, what percentage of that mix will be rainwater?

2. If you wait long enough, the mix will separate as the mud falls to the bottom and the clean water rises to the
top of your container. Color some of the bottom sections of the bucket until it shows how much mud was in
a gallon of the mix.

1.0 gallon
0.8 gallon
0.6 gallon
0.4 gallon

0.2 gallon

0.0 gallon
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SBAC alignment for Unit 3: Expressions and Equations Activity 1

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1 D Apply and extend previous understandings of numbers to the system of rational
numbers.

1F Reason about and solve one-variable equations and inequalities.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 E Analyze the adequacy of and make improvements to an existing model or develop
a mathematical model of a real phenomenon.

Content Domain: Expressions and Equations

Standard(s): 6.EE.5 Understand solving an equation or inequality as a process of answering a ques-
tion: which values from a specified set, if any, make the equation or inequality true? Use
substitution to determine whether a given number in a specified set makes an equation
or inequality true.

6.EE.8 Write an inequality of the form x > c or x < ¢ to represent a constraint or condition
in areal-world or mathematical problem. Recognize that inequalities of the form x > c or
x < ¢ have infinitely many solutions; represent solutions of such inequalities on number
line diagrams.

DOK: 1&2
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Unit 3: Expressions and Equations Activity 1

1. Aninequality is shown.
x> 60

Select the statement(s) and number line(s) that can be represented by the inequality. Check all that apply.
(a) The temperature in Wai‘anae, O‘ahu is greater than 60°F.
(b) The value of a number substituted for x is greater than 60.

(c) The number of rainy days in Kaua'i increased by 60 this year.

—t—t——F————F————F————¢————————— 00— X
(d) 55 56 57 58 59 60 61 62 63 64 65

| | | | | pe
T T T T T v

@ 55 56 57T 58 59 60 61 62 63 64 65

L 2
=

] ] ] ] ] O
T T T T T A

M S5 56 57 58 59 60 61 62 63 64 65

L 4
=

2. For each of the following statements, describe the unknown quantity with the variable x and an inequality.

(a) The waves were at least 10 feet tall.

(b) The temperature at Haleakala can get as low as —10°C.

(c) The lava in lava tubes reach temperatures up to 1250°C.

(d) There is no sunlight at altitudes below —1000 meters.
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SBAC alignment for Unit 3: Expressions and Equations Activity 2

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Assessment Target(s): | 1 A Understand ratio concepts and use ratio reasoning to solve problems.

1 B Apply and extend previous understandings of multiplication and division to divide
fractions by fractions.

1 F Reason about and solve one-variable equations and inequalities.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

Content Domain: Expressions and Equations

Standard(s): 6.RP.2 Understand the concept of a unit rate a/b associated with a ratio a:b with b # 0,
and use rate language in the context of a ratio relationship. For example, “This recipe
has a ratio of 3 cups of flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup
of sugar.” “We paid $75 for 15 hamburgers, which is a rate of $5 per hamburger.” (Note:
Expectations for unit rates in this grade are limited to non-complex fractions.)

6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems,
e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line
diagrams, or equations.

6.RP.3b Solve unit rate problems including those involving unit pricing and constant
speed. For example, if it took 7 hours to mow 4 lawns, then at that rate, how many lawns
could be mowed in 35 hours? At what rate were lawns being mowed?

6.NS.1 Interpret and compute quotients of fractions, and solve word problems involving
division of fractions by fractions, e.g., by using visual fraction models and equations to
represent the problem. For example, create a story context for (2/3) = (3/4) and use a
visual fraction model to show the quotient; use the relationship between multiplication
and division to explain that (2/3) + (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general,
(a/b) = (c/d) = ad/bc.). How much chocolate will each person get if 3 people share 1/2
Ib of chocolate equally? How many 3/4-cup servings are in 2/3 of a cup of yogurt? How
wide is a rectangular strip of land with length 3/4 mi and area 1/2 square mi?

6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers.

6.EE.2a Write expressions that record operations with numbers and with letters stand-
ing for numbers. For example, express the calculation “Subtract y from 5”as 5 - y.

6.EE.5 Understand solving an equation or inequality as a process of answering a ques-
tion: which values from a specified set, if any, make the equation or inequality true? Use
substitution to determine whether a given number in a specified set makes an equation
or inequality true.

Continued on next page
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Standard(s):

6.EE.6 Use variables to represent numbers and write expressions when solving a real-
world or mathematical problem; understand that a variable can represent an unknown
number, or, depending on the purpose at hand, any number in a specified set.

6.EE.7 Solve real-world and mathematical problems by writing and solving equations
of the form x + p = g and px = q for cases in which p, g and x are all nonnegative rational
numbers.

DOK:

1
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Unit 3: Expressions and Equations Activity 2

A high priest is walking up Mauna Kea for a religious ceremony. He has 3 and 1/2 miles left to walk to reach the
heiau (temple), but due to the high altitude and low oxygen, he can only walk 3/4 of a mile at a time before he needs
to stop and catch his breath.

1. Which of the following equations can be used to find w, the total number of 3/4 mile stretches of walking
before the priest reaches the heiau? Select all that apply.

1,3 _
(a) 33xg=w

(d) 3%—w=

Il
w
NI= N= AW AW

(e) %xw

(f) §+w=3

2. Use one of the equation(s) you've chosen in part 1 to find w. Show your work and give your answer as a
simplified fraction.



68 Let's Chant for Rain

SBAC alignment for Unit 3: Expressions and Equations Activity 3

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1F Reason about and solve one-variable equations and inequalities.

1 G Represent and analyze quantitative relationships between dependent and indepen-
dent variables.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 E Analyze the adequacy of and make improvements to an existing model or develop
a mathematical model of a real phenomenon.

Content Domain: Expressions and Equations

Standard(s): 6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers.

6.EE.2a Write expressions that record operations with numbers and with letters stand-
ing for numbers. For example, express the calculation “Subtract y from 5”as 5 - y.

6.EE.5 Understand solving an equation or inequality as a process of answering a ques-
tion: which values from a specified set, if any, make the equation or inequality true? Use
substitution to determine whether a given number in a specified set makes an equation
or inequality true.

6.EE.6 Use variables to represent numbers and write expressions when solving a real-
world or mathematical problem; understand that a variable can represent an unknown
number, or, depending on the purpose at hand, any number in a specified set.

6.EE.9 Use variables to represent two quantities in a real-world problem that change
in relationship to one another; write an equation to express one quantity, thought of as
the dependent variable, in terms of the other quantity, thought of as the independent
variable. Analyze the relationship between the dependent and independent variables
using graphs and tables, and relate these to the equation. For example, in a problem
involving motion at constant speed, list and graph ordered pairs of distances and times,
and write the equation d = 65t to represent the relationship between distance and time.

DOK: 2
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Unit 3: Expressions and Equations Activity 3

1. Read each of the following problems. Match each situation with the equation that could be used to solve the
problem. If neither equation works, select “Neither.” The labels may be used more than one time.

During a storm, there were 25 hours of
heavy rain, followed by many hours of flood-
ing until the weather finally cleared up.
Overall, there were 325 hours of rain and
flooding. How many hours of flooding were
there after the rain?

To prepare for a storm, your family bought
cases of water containing 25 bottles each.
In all, your family bought 325 bottles of wa-
ter. How many cases did your family buy?

25+ x =325 L
‘Iniki had 25 cans of Vienna sausage in
his cupboard. To help a large family in

25 = 305 . . his neighborhood prepare for a storm, Iniki
gave away some extra cans. The neighbors
now have 325 cans. How many cans of Vi-
enna sausage did ‘Iniki give away?

Neither L

During a long storm, 25 millimeters of rain
fell per day. By the end of the storm, a total
e of 325 millimeters of rain had fallen. How
many days of rain were there during this
storm?

A tropical storm came and poured rain on
Kaua'i and O‘ahu. Kaua'i received 325 mil-
o limeters of rain while O‘ahu received 25 mil-
limeters of rain. How much more rain, x, did
Kaua'i receive?
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2. Ineach of the following stories, there are two variables. Write an equation that shows the relationship between
the variables.

(a) During a lightning storm, | heard thunder a total of T number of times. Of the L number of lightning |
saw, | could only hear thunder from one-tenth of them.

(b) I visited Kaua'i with my family and it was sunny for .S number of days and rainy for R number of days.
There were 20 more rainy days than sunny days.

(c) When dry, a nearby river is only D feet deep. But during a heavy rain, it will double to a depth of W'.
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SBAC alignment for Unit 3:

Expressions and Equations Activity 4

Claim(s)

Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s):

1 A Understand ratio concepts and use ratio reasoning to solve problems.

1 C Compute fluently with multi-digit numbers and find common factors and multiples.
2 C Interpret results in the context of a situation.

3 D Use the technique of breaking an argument into cases.

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

3 G At later grades, determine conditions under which an argument does and does not
apply. (For example, area increases with perimeter for squares, but not for all plane
figures.)

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 B Construct, autonomously, chains of reasoning to justify mathematical models used,
interpretations made, and solutions proposed for a complex problem.

4 D Interpret results in the context of a situation.

Content Domain:

Expressions and Equations

Standard(s):

6.RP.2 Understand the concept of a unit rate a/b associated with a ratio a:b with b # 0,
and use rate language in the context of a ratio relationship. For example, “This recipe
has a ratio of 3 cups of flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup
of sugar.” “We paid S75 for 15 hamburgers, which is a rate of S5 per hamburger.” (Note:
Expectations for unit rates in this grade are limited to non-complex fractions.)

6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems,
e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line
diagrams, or equations.

6.RP.3b Solve unit rate problems including those involving unit pricing and constant
speed. For example, if it took 7 hours to mow 4 lawns, then at that rate, how many lawns
could be mowed in 35 hours? At what rate were lawns being mowed?

6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers.

6.EE.2a Write expressions that record operations with numbers and with letters stand-
ing for numbers. For example, express the calculation “Subtract y from 5”as 5 - y.

Continued on next page
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Standard(s): 6.EE.2c Evaluate expressions at specific values of their variables. Include expressions
that arise from formulas used in real-world problems. Perform arithmetic operations,
including those involving whole-number exponents, in the conventional order when
there are no parentheses to specify a particular order (Order of Operations). For ex-
ample, use the formulas V = s> and A = 65 to find the volume and surface area of a
cube with sides of length s = 1/2.

DOK: 1,2,&3




74

Let's Chant for Rain




Unit 3 75

Unit 3: Expressions and Equations Activity 4

A huge rainstorm is coming, and you plan to collect the rainwater in water barrels and use it for your garden after
the storm.

Water barrel

+ From your garden, 40 to 50 trees will survive the storm.
* One (1) water barrel can hold enough water for 3 to 4 trees for the rest of the year.
+ Each water barrel costs $40.50.

1. Suppose that you had $400 to buy water barrels to care for the trees that survive the storm. Is this enough
money?

« If it is definitely not enough money, then explain why not and show your work.
« If it is definitely enough money, then explain why and show your work.
« If it is enough money, but only under specific conditions, then give an example and show your work.

2. Suppose that you had $1000 to buy water barrels to care for the trees that survive the storm. Is this enough
money?

« If it is definitely not enough money, then explain why not and show your work.
« If it is definitely enough money, then explain why and show your work.
« If it is enough money, but only under specific conditions, then give an example and show your work.
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3. If you wanted to collect enough rainwater to take care of all of your surviving trees for the rest of the year, but
you don't want to buy too many extra water barrels, how many barrels should you buy? Show your work and
justify your answer.

4. Write an expression to show the total cost of buying b number of water barrels.

5. What is the total cost of buying the number of water barrels you determined in Part 3?
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SBAC alignment for Unit 3: Expressions and Equations Activity 5

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1E Apply and extend previous understandings of arithmetic to algebraic expressions.
1 F Reason about and solve one-variable equations and inequalities.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-

place.
Content Domain: Expressions and Equations
Standard(s): 6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers.

6.EE.2a Write expressions that record operations with numbers and with letters stand-
ing for numbers. For example, express the calculation “Subtracty from 5" as 5 - y.

6.EE.5 Understand solving an equation or inequality as a process of answering a ques-
tion: which values from a specified set, if any, make the equation or inequality true? Use
substitution to determine whether a given number in a specified set makes an equation
or inequality true.

6.EE.6 Use variables to represent numbers and write expressions when solving a real-
world or mathematical problem; understand that a variable can represent an unknown
number, or, depending on the purpose at hand, any number in a specified set.

6.EE.7 Solve real-world and mathematical problems by writing and solving equations
of the form x + p = g and px = q for cases in which p, g and x are all nonnegative rational
numbers.

6.EE.8 Write an inequality of the form x > c or x < ¢ to represent a constraint or condition
in areal-world or mathematical problem. Recognize that inequalities of the form x> c or
x < ¢ have infinitely many solutions; represent solutions of such inequalities on number
line diagrams.

DOK: 1&2
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Unit 3: Expressions and Equations Activity 5

Aunty Lehua wants to grow some mountain naupaka. However, her home garden is too sunny for the naupaka to
thrive so Aunty Lehua decides to build a shade house. A shade house is a house that is made of a material that lets
some sunlight in, but not too much.

o

Naupaka flower Shade house
(not to scale)

1. Aunty Lehua's shade house requires 245 square feet of shade material. She only has 98 square feet and needs
to go to the local hardware store to get more.

(a) Write an equation that can be used to find s, the amount of shade material that Aunty Lehua needs.

(b) The store only sells shade material in the following packs:

+ 40 square feet
+ 85 square feet
+ 135 square feet
+ 190 square feet
+ 250 square feet

What is the smallest pack that Aunty Lehua should buy to complete the shade house? Explain what
your answer means in the context of the story.
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. Later, Aunty Lehua picks up 6 naupaka plants to grow in the shade house. Each plant has an area of n square

feet, and the shade house can hold up to 50 square feet of plants. Write an inequality you could use to find
out how much room each plant would have.

. Which of the following plant sizes are possible values for n? Select all the apply.

(a) 0.1 square feet
(b) 4 square feet
(c) 8 square feet
(d) 9 square feet
(e) 13 square feet
(f) 44 square feet

(9) 56 square feet
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SBAC alignment for Unit 3: Expressions and Equations Activity 6

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1E Apply and extend previous understandings of arithmetic to algebraic expressions.

1 G Represent and analyze quantitative relationships between dependent and indepen-
dent variables.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

4 D Interpret results in the context of a situation.

4 F Identify important quantities in a practical situation and map their relationships
(e.g., using diagrams, two-way tables, graphs, flow charts, or formulas).

Content Domain: Expressions and Equations

Standard(s): 6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers.

6.EE.2c Evaluate expressions at specific values of their variables. Include expressions
that arise from formulas used in real-world problems. Perform arithmetic operations,
including those involving whole-number exponents, in the conventional order when
there are no parentheses to specify a particular order (Order of Operations). For ex-
ample, use the formulas V = s> and A = 65 to find the volume and surface area of a
cube with sides of length s = 1/2.

6.EE.3 Apply the properties of operations as strategies to generate equivalent expres-
sions. For example, apply the distributive property to the expression 3(2 + x) to produce
the equivalent expression 6 + 3x; apply properties of operations to y +y + y to produce
the equivalent expression 3y.

6.EE.4 Identify when two expressions are equivalent (i.e., when the two expressions
name the same number regardless of which value is substituted into them). For exam-
ple, the expressions y +y + y and 3y are equivalent because they name the same number
regardless of which number y stands for.

6.EE.6 Use variables to represent numbers and write expressions when solving a real-
world or mathematical problem; understand that a variable can represent an unknown
number, or, depending on the purpose at hand, any number in a specified set.

Continued on next page
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Standard(s):

6.EE.7 Solve real-world and mathematical problems by writing and solving equations
of the form x + p = g and px = q for cases in which p, g and x are all nonnegative rational
numbers.

6.EE.9 Use variables to represent two quantities in a real-world problem that change
in relationship to one another; write an equation to express one quantity, thought of as
the dependent variable, in terms of the other quantity, thought of as the independent
variable. Analyze the relationship between the dependent and independent variables
using graphs and tables, and relate these to the equation. For example, in a problem
involving motion at constant speed, list and graph ordered pairs of distances and times,
and write the equation d = 65t to represent the relationship between distance and time.

DOK:

1&2
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Unit 3 85

Unit 3: Expressions and Equations Activity 6

To help kids stay safe, an emergency management team decides to create a free summer program where kids learn
about dangerous ocean and weather events like rip currents and flash floods.

The City and County of Honolulu will pay for the program. There will be a one-time cost of 3 thousand dollars to start
the program and yearly cost of 2 thousand dollars to run it. If x is the number of years the program will run, then the
total cost of the program in thousands of dollars is y = 3 + 2x.

vt \
g~ g

1. Which of the follow graphs and tables show this relationship between the Years and the Cost? Choose all

that apply.

(@ y (b) y (c) (d)
124 7 124 2y xly
10 S 10 0|3 0|3
8 / 8 115 217
64 6

P 3]8 411

4|/ 4
) ’ 6| 15 8 |19
0 1234°7%5 0 12345

2. If you were to make exact copies of this program in a total of 4 places at once then, which of the following
expressions would model the total cost of the programs for x years? Choose all that apply.

(@) 23 +4x)
(b) 4(3 +2x)
(©) 3(4+2x)
(d) 8+ 12x
(e) 12 +8x
(f) 12+ 2x
(9) 3+8x
(h) 7+2x

(i) 3+6x

(G) 7+ 6x
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3. Which is more expensive: running one program for four years or running four programs for one year? How
much more expensive is it? Show your work.
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SBAC alignment for Unit 3: Expressions and Equations Activity 7

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Assessment Target(s): | 1E Apply and extend previous understandings of arithmetic to algebraic expressions.
1F Reason about and solve one-variable equations and inequalities.

1 H Solve real-world and mathematical problems involving area, surface area, and vol-
ume.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

Content Domain: Expressions and Equations

Standard(s): 6.EE.1 Write and evaluate numerical expressions involving whole-number exponents.
6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers.

6.EE.2c Evaluate expressions at specific values of their variables. Include expressions
that arise from formulas used in real-world problems. Perform arithmetic operations,
including those involving whole-number exponents, in the conventional order when
there are no parentheses to specify a particular order (Order of Operations). For ex-
ample, use the formulas V = s3> and A = 652 to find the volume and surface area of a
cube with sides of length s = 1/2.

DOK: 1
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Unit 3: Expressions and Equations Activity 7

It's been really warm and sunny lately so you buy some ice for a fishing trip. The amount of ice that we have is
described by its volume, and the amount of ice that we lose to melting is related to its surface area.

Block Braddahs sell ice in the shape of cube. These blocks have a volume

/ of x> and a surface area of 6x2.
ﬁ-?_’ x
Slab Sistahs sell ice in the shape of rectangular prism. These slabs have a
J[ 4y volume of 8y3 and a surface area of 28y2.
—
2y

1. When x = 5 and y = 3, which shape has more volume? The block or the slab? Or do they have the same
volume?

2. When x = 3 and y = 5, which shape has more surface area? The block or the slab? Or do they have the same
surface area?
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3. When x = 4 and y = 2, which shape has more volume? The block or the slab? Or do they have the same
volume?

4. When x = 4 and y = 2, which shape has more surface area? The block or the slab? Or do they have the same
surface area?
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SBAC alignment for Unit 4: Geometry Activity 1

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Assessment Target(s): | 1 D Apply and extend previous understandings of numbers to the system of rational
numbers.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

Content Domain: Geometry

Standard(s): 6.NS.6 Understand a rational number as a point on the number line. Extend number
line diagrams and coordinate axes familiar from previous grades to represent points
on the line and in the plane with negative number coordinates.

6.NS.6b Understand signs of numbers in ordered pairs as indicating locations in quad-
rants of the coordinate plane; recognize that when two ordered pairs differ only by signs,
the locations of the points are related by reflections across one or both axes.

6.NS.6c Find and position integers and other rational numbers on a horizontal or verti-
cal number line diagram; find and position pairs of integers and other rational numbers
on a coordinate plane.

6.NS.8 Solve real-world and mathematical problems by graphing points in all four quad-
rants of the coordinate plane. Include use of coordinates and absolute value to find dis-
tances between points with the same first coordinate or the same second coordinate.
6.G.3 Draw polygons in the coordinate plane given coordinates for the vertices; use
coordinates to find the length of a side joining points with the same first coordinate
or the same second coordinate. Apply these techniques in the context of solving real-
world and mathematical problems.

DOK: 1
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Unit 4: Geometry Activity 1

There are several tropical storms approaching the Hawaiian Islands.

1. Tropical Storm Hema is at point W at (—3, —6) and Tropical Storm Hikina is at point I at (7,0). A week later,
Tropical Storm Hema has moved to the point N, which is a reflection of the point W across the x-axis. At that
time, Tropical Storm Hikina has moved to the point D, which is a reflection of the point I across the y-axis.

Plot and label the points W, I, N, and D on the coordinate plane.

y

I

8

ol

2. How many units did Tropical Storm Hema travel?

3. How many units did Tropical Storm Hikina travel?

4. There is another storm at the point (5, —2). A week later, its position has reflected across the y-axis. Which
quadrant did the storm move to?

(a) 1
(b) 1
(c) 1l
(d) v
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SBAC alignment for Unit 4: Geometry Activity 2

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1 D Apply and extend previous understandings of numbers to the system of rational
numbers.

1 H Solve real-world and mathematical problems involving area, surface area, and vol-
ume.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 D Interpret results in the context of a situation.

Content Domain: Geometry

Standard(s): 6.NS.6 Understand a rational number as a point on the number line. Extend number
line diagrams and coordinate axes familiar from previous grades to represent points
on the line and in the plane with negative number coordinates.

6.NS.6b Understand signs of numbers in ordered pairs as indicating locations in quad-
rants of the coordinate plane; recognize that when two ordered pairs differ only by signs,
the locations of the points are related by reflections across one or both axes.

6.NS.6c Find and position integers and other rational numbers on a horizontal or verti-
cal number line diagram; find and position pairs of integers and other rational numbers
on a coordinate plane.

6.NS.8 Solve real-world and mathematical problems by graphing points in all four quad-
rants of the coordinate plane. Include use of coordinates and absolute value to find dis-
tances between points with the same first coordinate or the same second coordinate.

6.G.1 Find area of right triangles, other triangles, special quadrilaterals, and polygons
by composing into rectangles or decomposing into triangles and other shapes; apply
these techniques in the context of solving real-world and mathematical problems.
6.G.3 Draw polygons in the coordinate plane given coordinates for the vertices; use
coordinates to find the length of a side joining points with the same first coordinate
or the same second coordinate. Apply these techniques in the context of solving real-
world and mathematical problems.

DOK: 1&2
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Unit 4: Geometry Activity 2

A straight edge is needed for this activity.

A map of a valley is being drawn in the coordinate plane below where the units are measured in miles. The lowest
elevation in this valley is at the coordinate (1, 2). A major rain storm is coming and everything within 7 miles of the
lowest elevation will be underwater.

1. Plot four (4) unique points on the coordinate plane that are each 7 miles from the lowest elevation. Each point
must contain coordinates with integer values.

y (miles)
T

10

v

-10| -8 | -6 | -4 | =20 2 4 6 8 | 10 | x (miles)

2. Draw a quadrilateral by connecting the four points in Part 1 with straight lines.

3. Alot of people live in the area drawn in Part 2. Find the size of this area.
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SBAC alignment for Unit 4: Geometry Activity 3

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Assessment Target(s): | 1 D Apply and extend previous understandings of numbers to the system of rational
numbers.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

Content Domain: Geometry

Standard(s): 6.NS.6 Understand a rational number as a point on the number line. Extend number
line diagrams and coordinate axes familiar from previous grades to represent points
on the line and in the plane with negative number coordinates.

6.NS.6b Understand signs of numbers in ordered pairs as indicating locations in quad-
rants of the coordinate plane; recognize that when two ordered pairs differ only by signs,
the locations of the points are related by reflections across one or both axes.

6.NS.6c Find and position integers and other rational numbers on a horizontal or verti-
cal number line diagram; find and position pairs of integers and other rational numbers
on a coordinate plane.

6.NS.8 Solve real-world and mathematical problems by graphing points in all four quad-
rants of the coordinate plane. Include use of coordinates and absolute value to find dis-
tances between points with the same first coordinate or the same second coordinate.

6.G.3 Draw polygons in the coordinate plane given coordinates for the vertices; use
coordinates to find the length of a side joining points with the same first coordinate
or the same second coordinate. Apply these techniques in the context of solving real-
world and mathematical problems.

DOK: 1&2
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Unit 4: Geometry Activity 3

You and your friend are planning to go to a birthday party in a few minutes. Right now, you are at your home located
at the coordinates (-2, —4) in the map below. Itis not raining where you are, but you can hear thunder in the distance.

1. Your friend called you and said that he will be a little bit late to the party because there is a flash flood warning
in his ahupua‘a, which is located 5 miles to the east and 3 miles to the north of your location. Plot your location
and the location of the friend who called you.

y (miles)
T

10

: wepe

¥

-10| 8] -6 | -4]-210 2 4 6 8 10 | x (miles)

2. The birthday party is exactly 3 miles away from your house (in one direction) and exactly 5 miles away from
your friend’'s house (in one direction). What are the coordinates of the birthday party? Do not round your
answer.
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SBAC alignment for Unit 4: Geometry Activity 4

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1 C Compute fluently with multi-digit numbers and find common factors and multiples.

1 H Solve real-world and mathematical problems involving area, surface area, and vol-
ume.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 D Interpret results in the context of a situation.

Content Domain: Geometry

Standard(s): 6.EE.1 Write and evaluate numerical expressions involving whole-number exponents.

6.EE.2c Evaluate expressions at specific values of their variables. Include expressions
that arise from formulas used in real-world problems. Perform arithmetic operations,
including those involving whole-number exponents, in the conventional order when
there are no parentheses to specify a particular order (Order of Operations). For ex-
ample, use the formulas V = s> and A = 65 to find the volume and surface area of a
cube with sides of length s = 1/2.

6.G.2 Find the volume of a right rectangular prism with fractional edge lengths by pack-
ing it with unit cubes of the appropriate unit fraction edge lengths, and show that the
volume is the same as would be found by multiplying the edge lengths of the prism. Ap-
ply the formulas V = 1w h and V = b h to find volumes of right rectangular prisms with
fractional edge lengths in the context of solving real-world and mathematical problems.

DOK: 1&2
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Unit 4: Geometry Activity 4

The beaches of Hawai'‘i are constantly being eroded by the wind and the rain. From residential homes to the beaches
of Waikiki, large amounts of sand and shoreline are lost to the ocean every year. One way that the state deals with
this loss of sand is by pulling up sand from offshore to fill back the disappearing beaches. Sand is pulled up onto
ships, then large excavators are used to move the sand onto trucks, which bring the sand to the beaches where it is
needed.

The transporting truck has a container that is shaped like a rectangular prism. This container is 7.5 feet (ft) tall, 7.5
ft wide, and 15 ft long. The space inside of the excavator bucket is shaped like a cube, measuring 2.5 ft on each
side.

1. Find the volume of sand, in cubic feet, that can fit inside of the excavator bucket. First write it as an expression
with exponents, then evaluate it. Do not round.

2. How many scoops of the excavator bucket are needed to fill the container on the transport truck with sand?
Show your work and explain how you determined your answer.
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SBAC alignment for Unit 4: Geometry Activity 5

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1C Compute fluently with multi-digit numbers and find common factors and multiples.
1 E Apply and extend previous understandings of arithmetic to algebraic expressions.

1 H Solve real-world and mathematical problems involving area, surface area, and vol-
ume.

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 C State logical assumptions being used.
4 D Interpret results in the context of a situation.

4 E Analyze the adequacy of and make improvements to an existing model or develop
a mathematical model of a real phenomenon.

Content Domain: Geometry

Standard(s): 6.G.2 Find the volume of a right rectangular prism with fractional edge lengths by pack-
ing it with unit cubes of the appropriate unit fraction edge lengths, and show that the
volume is the same as would be found by multiplying the edge lengths of the prism. Ap-
ply the formulas V = 1w h and V = b h to find volumes of right rectangular prisms with
fractional edge lengths in the context of solving real-world and mathematical problems.

DOK: 2
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Unit 4: Geometry Activity 5

There’'s a small town near a river. The river might flood during a huge storm, so the town decides to build a 4-meter
tall wall between the river and the town. You have 202 cubic meters of concrete for this wall. The wall will be in the
shape of a rectangular prism.

height
length
width

Is it possible to build this wall?

- If so, what is a possible width and length (in meters) of a prism with a height of 4 meters and a volume of 202

cubic meters?
+ If not, what is a possible volume (in cubic meters)? What is the corresponding width and length (in meters)
if a prism with a height of 4 meters and this volume.
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SBAC alignment for Unit 4: Geometry Activity 6

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1 A Understand ratio concepts and use ratio reasoning to solve problems.

1 H Solve real-world and mathematical problems involving area, surface area, and vol-
ume.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 D Interpret results in the context of a situation.

Content Domain: Geometry

Standard(s): 6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems,
e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line
diagrams, or equations.

6.NS.6 Understand a rational number as a point on the number line. Extend number
line diagrams and coordinate axes familiar from previous grades to represent points
on the line and in the plane with negative number coordinates.

6.NS.6c Find and position integers and other rational numbers on a horizontal or verti-
cal number line diagram; find and position pairs of integers and other rational numbers
on a coordinate plane.

6.NS.8 Solve real-world and mathematical problems by graphing points in all four quad-
rants of the coordinate plane. Include use of coordinates and absolute value to find dis-
tances between points with the same first coordinate or the same second coordinate.

6.EE.2c Evaluate expressions at specific values of their variables. Include expressions
that arise from formulas used in real-world problems. Perform arithmetic operations,
including those involving whole-number exponents, in the conventional order when
there are no parentheses to specify a particular order (Order of Operations). For ex-
ample, use the formulas V = s3> and A = 652 to find the volume and surface area of a
cube with sides of length s = 1/2.

Continued on next page
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Standard(s): 6.G.1 Find area of right triangles, other triangles, special quadrilaterals, and polygons
by composing into rectangles or decomposing into triangles and other shapes; apply
these techniques in the context of solving real-world and mathematical problems.
6.G.3 Draw polygons in the coordinate plane given coordinates for the vertices; use
coordinates to find the length of a side joining points with the same first coordinate
or the same second coordinate. Apply these techniques in the context of solving real-
world and mathematical problems.

DOK: 1&2
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Unit 4: Geometry Activity 6

A straight edge is needed for this activity.

To prepare for an upcoming storm, a community maps out the boundaries of a very small ahupua‘a and the areas
at-risk of flooding.

1. Draw the boundaries of the ahupua‘a by connecting points A, B, C, and D.

PointA (—1,-3) g
PointB  (4,-3)
Point C (3,4
Point D (1,4) 4
2
-6 —4 -2 0 2 4 6x
—2
—4
-6

2. Each unit of the grid represents 1 mile. What is the area of this ahupua‘a, in square miles?

3. In this ahupua‘a, the triangle ABC has a lot of low spots where rain can collect and cause floods. About 1/5
of the area of the triangle ABC is at-risk of flooding. How much area, in square miles, is in at-risk of flooding?
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SBAC alignment for Unit 4: Geometry Activity 7

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1 H Solve real-world and mathematical problems involving area, surface area, and vol-
ume.

2 C Interpret results in the context of a situation.
3 D Use the technique of breaking an argument into cases.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 B Construct, autonomously, chains of reasoning to justify mathematical models used,
interpretations made, and solutions proposed for a complex problem.

4 D Interpret results in the context of a situation.

Content Domain: Geometry

Standard(s): 6.G.4 Represent three-dimensional figures using nets made up of rectangles and trian-
gles, and use the nets to find the surface area of these figures. Apply these techniques
in the context of solving real-world and mathematical problems.

DOK: 2&3
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Unit 4: Geometry Activity 7

A straight edge is recommended for this activity.

A healthy coral reef can minimize the damage from coastal erosion, storms, and a lot of natural disasters. Unfortu-
nately, human activity has caused a lot of reefs to die off. However, some people are creating artificial reefs often
made from concrete blocks like the ones below.

1@&[
’\4\%@&

1.5 feet

1. Draw the geometric net of the surface of the concrete block. Label the lengths of each edge.

2. If everything goes well, baby coral animals will stick to the outside of the artificial reef and begin to grow. The
more surface area the reef has, the more coral can stick to it. What is the total surface area (in square feet)
of all six sides of the block?
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3. Coral can only stick to the surface that is exposed to the open water. When the block is laid down, some of
its surface area is hidden. The block can be laid on the sea floor in three different ways. Which way exposes
the most surface area to the open water? Explain your answer.

(a) (b) (c)
gl 1.5 feet
1 feet /
—
15 feet’ 2 feet sfeet’ feet | feet 2 feet
sea floor

4. If we want to make stacks of these concrete blocks, which of the following arrangements exposes the most
surface area to the open water? Explain your answer.

(a) ) —— —]
1.5 feet
1.5 feet 1.5 feet
"@/
’Teetm 2 feet 1 feet 2 feet

sea floor
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SBAC alignment for Unit 4: Geometry Activity 8

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1E Apply and extend previous understandings of arithmetic to algebraic expressions.
1 F Reason about and solve one-variable equations and inequalities.

1 H Solve real-world and mathematical problems involving area, surface area, and vol-
ume.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 D Interpret results in the context of a situation.

Content Domain: Geometry

Standard(s): 6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers.

6.EE.2c Evaluate expressions at specific values of their variables. Include expressions
that arise from formulas used in real-world problems. Perform arithmetic operations,
including those involving whole-number exponents, in the conventional order when
there are no parentheses to specify a particular order (Order of Operations). For ex-
ample, use the formulas V = s3> and A = 652 to find the volume and surface area of a
cube with sides of length s = 1/2.

6.EE.5 Understand solving an equation or inequality as a process of answering a ques-
tion: which values from a specified set, if any, make the equation or inequality true? Use
substitution to determine whether a given number in a specified set makes an equation
or inequality true.

6.EE.6 Use variables to represent numbers and write expressions when solving a real-
world or mathematical problem; understand that a variable can represent an unknown
number, or, depending on the purpose at hand, any number in a specified set.

6.EE.8 Write an inequality of the form x > ¢ or x < ¢ to represent a constraint or condition
in areal-world or mathematical problem. Recognize that inequalities of the form x> c or
x < ¢ have infinitely many solutions; represent solutions of such inequalities on number
line diagrams.

Continued on next page
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Standard(s): 6.G.1 Find area of right triangles, other triangles, special quadrilaterals, and polygons
by composing into rectangles or decomposing into triangles and other shapes; apply
these techniques in the context of solving real-world and mathematical problems.

6.G.4 Represent three-dimensional figures using nets made up of rectangles and trian-
gles, and use the nets to find the surface area of these figures. Apply these techniques
in the context of solving real-world and mathematical problems.

DOK: 1&2
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Unit 4: Geometry Activity 8

A straight edge is recommended for this activity.
To protect against strong storms, many coastlines have a sea wall. Here's a diagram of 4-feet tall concrete sea wall
in the shape of a trapezoidal prism.

3 feet

4 fee/'\‘
5 feet
4 feet

r\‘ A‘eet

6 feet

Sea wall

1. The sea wall made up of 210 pounds of metal and w pounds of concrete. In order to keep this sea wall from
floating away, its total weight has to be more than 4608 pounds. Express this as an inequality.

2. Which of the following weights of concrete satisfy your inequality in part 2? Choose all that apply and explain
your answer(s).

a) 3000 b) 4000 ¢) 4200 d) 4400 e) 4800 f) 5000
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3. Before putting the sea wall into the water, we want to cover it with a protective paint. To do so, we need to
know its total surface area.

(a) Draw a geometric net of the surface of this sea wall. Label the lengths of each edge.

(b) Find the total surface area of this sea wall.
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SBAC alignment for Unit 4:

Geometry Activity 9

Claim(s)

Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s):

1 E Apply and extend previous understandings of arithmetic to algebraic expressions.

1 G Represent and analyze quantitative relationships between dependent and indepen-
dent variables.

1 H Solve real-world and mathematical problems involving area, surface area, and vol-
ume.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 D Interpret results in the context of a situation.

4 E Analyze the adequacy of and make improvements to an existing model or develop
a mathematical model of a real phenomenon.

4 F I|dentify important quantities in a practical situation and map their relationships
(e.g., using diagrams, two-way tables, graphs, flow charts, or formulas).

Content Domain:

Geometry

Standard(s):

6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers.

6.EE.2a Write expressions that record operations with numbers and with letters stand-
ing for numbers. For example, express the calculation “Subtract y from 5”as 5 - y.

6.EE.2c Evaluate expressions at specific values of their variables. Include expressions
that arise from formulas used in real-world problems. Perform arithmetic operations,
including those involving whole-number exponents, in the conventional order when
there are no parentheses to specify a particular order (Order of Operations). For ex-
ample, use the formulas V = s> and A = 6s” to find the volume and surface area of a
cube with sides of length s = 1/2.

Continued on next page
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Standard(s):

6.EE.3 Apply the properties of operations as strategies to generate equivalent expres-
sions. For example, apply the distributive property to the expression 3(2 + x) to produce
the equivalent expression 6 + 3x; apply properties of operations to y +y + y to produce
the equivalent expression 3y.

6.EE.6 Use variables to represent numbers and write expressions when solving a real-
world or mathematical problem; understand that a variable can represent an unknown
number, or, depending on the purpose at hand, any number in a specified set.

6.EE.9 Use variables to represent two quantities in a real-world problem that change
in relationship to one another; write an equation to express one quantity, thought of as
the dependent variable, in terms of the other quantity, thought of as the independent
variable. Analyze the relationship between the dependent and independent variables
using graphs and tables, and relate these to the equation. For example, in a problem
involving motion at constant speed, list and graph ordered pairs of distances and times,
and write the equation d = 65t to represent the relationship between distance and time.

6.G.4 Represent three-dimensional figures using nets made up of rectangles and trian-
gles, and use the nets to find the surface area of these figures. Apply these techniques
in the context of solving real-world and mathematical problems.

DOK:

1&2
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Unit 4: Geometry Activity 9

A straight edge is recommended for this activity.

It's been really warm lately, so you decide to get some Shave Ice to cool off. The Shave Ice shop uses a machine
that can shave any block of ice that is no more than 4 inch wide and 2 inch tall.

dl x 4
%
Block of ice Shave Ice cone

The volume of the block of ice tells the shop owner how much Shave Ice can be made.

1. Write the equation for V, the volume of the block of ice in the drawing above.

2. What is the volume of the ice block if x = 5?

If two pieces of ice have the same volume but different shapes, then the one with a larger surface area will usually
melt faster.

3. Write the equation for A, the surface area of the block of ice in the drawing above. Simplify your equation.

4. What is the surface area of the ice block if x = 5?
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5. Sketch a geometric net of the surface of an ice block where x = 5. Be sure to label all the necessary mea-
surements.
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Unit 5: Statistics and Probability
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SBAC alignment for Unit 5: Statistics and Probability Activity 1

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Assessment Target(s): | 1J Summarize and describe distributions.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

2 D Identify important quantities in a practical situation and map their relationships
(e.g., using diagrams, two-way tables, graphs, flow charts, or formulas).

Content Domain: Statistics and Probability

Standard(s): 6.SP.3 Recognize that a measure of center for a numerical data set summarizes all of
its values using a single number, while a measure of variation describes how its values
vary using a single number.

6.SP.4 Display numerical data in plots on a number ling, including dot plots, histograms,
and box plots.

6.SP.5 Summarize numerical data sets in relation to their context, such as by:

6.SP.5¢c Giving quantitative measures of center (median and/or mean) and variability
(interquartile range and/or mean absolute deviation), as well as describing any overall
pattern and any striking deviations from the overall pattern with reference to the context
in which the data were gathered.

DOK: 1&2
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Unit 5: Statistics and Probability Activity 1

Each month, you counted the number of hot days. Here are your results.

Month Number of hot days
January 17
February 16
March 22
April 26
May 30
June 30
July 31
August 31

September | 30
October 31

November | 28

December | 22

1. Make a box plot of the data from the table.

2. Use your box plot to answer the following questions.

(a) Find the median number of hot days per month.

(b) Find the mode number of hot days per month.

(c) Your friend was also counting the number of hot days in a nearby town. The interquartile range of your
friend’s data was 10. Which location had more variation? Explain.



128 Let's Chant for Rain

SBAC alignment for Unit 5: Statistics and Probability Activity 2

Claim(s) Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s): | 1J Summarize and describe distributions.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 D Identify important quantities in a practical situation and map their relationships
(e.g., using diagrams, two-way tables, graphs, flow charts, or formulas).

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

4 A Apply mathematics to solve problems arising in everyday life, society, and the work-
place.

4 B Construct, autonomously, chains of reasoning to justify mathematical models used,
interpretations made, and solutions proposed for a complex problem.

4 D Interpret results in the context of a situation.

Content Domain: Statistics and Probability

Standard(s): 6.SP.2 Understand that a set of data collected to answer a statistical question has a
distribution which can be described by its center, spread, and overall shape.

6.SP.5 Summarize numerical data sets in relation to their context, such as by:

6.SP.5c Giving quantitative measures of center (median and/or mean) and variability
(interquartile range and/or mean absolute deviation), as well as describing any overall
pattern and any striking deviations from the overall pattern with reference to the context
in which the data were gathered.

6.SP.5d Relating the choice of measures of center and variability to the shape of the
data distribution and the context in which the data were gathered.

DOK: 28&3
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Unit 5: Statistics and Probability Activity 2

Mountains on anisland dramatically affect the weather that the island experiences. Islands with many tall mountains
usually experience a lot of rain or even snow because mountains help clouds to form. On the other hand, flatter
islands with small or few mountains are often very windy and dry.

Here is a list of the tallest mountain peaks on each of the main Hawaiian Islands and their heights in thousands of

feet.

Island Peak Height (thousands of feet)
Hawai'i Mauna Kea 13.8

Maui Haleakala 10.0

Kaua'i Kawaikini 5.2

Moloka'i Kamakou 5.0

O‘ahu Ka‘ala 4.1

Lana'i Lana'ihale 34

Kaho'olawe | Pu‘u Moaulanui | 1.5

Ni‘ihau Paniau 1.3

The data is also summarized in the box plot below.

] ] ] ]

]

10 11 12 13

T

14 15 height
(thousands of feet)

Which measure of center, the mean or the median, would most accurately describe this data? Explain why. Then
find that value and round to the nearest foot.
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SBAC alignment for Unit 5:

Statistics and Probability Activity 3

Claim(s)

Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Assessment Target(s):

11 Develop understanding of statistical variability.

Content Domain:

Statistics and Probability

Standard(s):

6.SP.1 Recognize a statistical question as one that anticipates variability in the data
related to the question and accounts for it in the answers. For example, “How old am 1?”
is not a statistical question, but “How old are the students in my school?” is a statistical
question because one anticipates variability in students’ ages.

6.SP.5 Summarize numerical data sets in relation to their context, such as by:

6.SP.5b Describing the nature of the attribute under investigation, including how it was
measured and its units of measurement.

DOK:

1&2
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Unit 5: Statistics and Probability Activity 3

You're doing a research project on weather and climate, and you need some statistical data. Determine which of the
following are statistical questions that could be answered with statistical data.

1. Are these statistical questions about rain?

(a) Did it rain in Wai‘anae (O‘ahu) on May 2, 2020? | Jyes [ ]No
(b) How many rainbows did a typical classmate see last summer? | JYes [ INo
(c) How much rain falls on a typical day in June? D Yes D No
(d) How often does it rain on Hawai'i Island? D Yes D No
(e) Does it rain more in Kailua than Kane‘ohe (O‘ahu)? D Yes D No
2. Are these statistical questions about clouds?
(a) Is it ever cloudy above Haleakala? | JYes [ INo
(b) Do we have more clouds during the day or night? | JYes [ ]No
(c) What was Queen Lili‘oukalani’s favorite type of cloud? D Yes D No
(d) How high up are clouds? | JYes [ ]No
(e) How many hours of sun does Lihu'e, Kaua'i experience per day? | Jyes [ ]No

3. Are these statistical questions about wind?

(a) Is it windier on the north shore of Lana'i or the south shore? D Yes D No
(b) Are high and low tides caused by the wind? D Yes D No
(c) Did a hurricane hit Moloka'i on January 1, 2020? D Yes D No
(d) Are tornado winds faster than hurricane winds? D Yes D No

(e) How fast was the wind created by Hurricane Iniki? | JYes [ INo
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4. Below are a few questions about weather. If the question is a statistical question, state whether a bar graph
or a histogram can be used to help answer the question. If it is not a statistical question, say so.

Example histogram

Example bar graph
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(@) What is the most common type of cloud in the State of Hawai‘i?
O Bar graph
Histogram
Not a statistical question

(b) How many times did you hear thunder this month?
Bar graph
Histogram
O Not a statistical question

(c) How long do hurricanes last?
Bar graph
Histogram

O Not a statistical question

(d) What was the wind speed in ‘Aiea yesterday?
O Bar graph
Histogram
O Not a statistical question
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SBAC alignment for Unit 5:

Statistics and Probability Activity 4

Claim(s)

Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Claim 3: Communicating Reasoning Students can clearly and precisely construct vi-
able arguments to support their own reasoning and to critique the reasoning of others.

Claim 4: Modeling and Data Analysis Students can analyze complex, real-world scenar-
ios and can construct and use mathematical models to interpret and solve problems.

Assessment Target(s):

1J Summarize and describe distributions.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

2 D Identify important quantities in a practical situation and map their relationships
(e.g., using diagrams, two-way tables, graphs, flow charts, or formulas).

3 B Construct, autonomously, chains of reasoning that will justify or refute propositions
or conjectures.

3 F Base arguments on concrete referents such as objects, drawings, diagrams, and
actions.

4 B Construct, autonomously, chains of reasoning to justify mathematical models used,
interpretations made, and solutions proposed for a complex problem.

4 C State logical assumptions being used.

4 D Interpret results in the context of a situation.

Content Domain:

Statistics and Probability

Standard(s):

6.SP.5 Summarize numerical data sets in relation to their context, such as by:
6.SP.5a Reporting the number of observations.

6.SP.5¢c Giving quantitative measures of center (median and/or mean) and variability
(interquartile range and/or mean absolute deviation), as well as describing any overall
pattern and any striking deviations from the overall pattern with reference to the context
in which the data were gathered.

DOK:

1,2,&3
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Unit 5: Statistics and Probability Activity 4

Humidity is a way of describing how much water is soaked up in the air. If the humidity is low, then the air is dry like
wrapping ourselves in a dry towel. When we sweat, the dry towel will take the sweat away from our body. On the
other hand, if the humidity is high, then the air is wet like wrapping ourselves in a wet towel. When we sweat, the wet
towel is already full of water and can't help us dry off. Instead, the sweat just builds up all over our bodies.

Here's a histogram showing the average humidity over the last couple of days.
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1. Determine which of the following statements about the data are true. Select True or False for each statement.

Statement True or False?

The shape of the data is skewed to the left. | JTue [ JFalse
The interquartile range of the data is greater than 30 (% humidity). | JTrue [ JFalse
The median of the data is between 60 and 69% humidity. D True D False
The size of this data set is greater than 40. D True D False

2. Explain your answer(s) from the previous part.
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SBAC alignment for Unit 5:

Statistics and Probability Activity 5

Claim(s)

Claim 1: Concepts & Procedures Students can explain and apply mathematical con-
cepts and interpret and carry out mathematical procedures with precision and fluency.

Claim 2: Problem Solving Students can solve a range of complex well-posed problems
in pure and applied mathematics, making productive use of knowledge and problem
solving strategies.

Assessment Target(s):

1J Summarize and describe distributions.

2 A Apply mathematics to solve well-posed problems arising in everyday life, society,
and the workplace.

2 C Interpret results in the context of a situation.

2 D Identify important quantities in a practical situation and map their relationships
(e.g., using diagrams, two-way tables, graphs, flow charts, or formulas).

Content Domain:

Statistics and Probability

Standard(s): 6.SP.5 Summarize numerical data sets in relation to their context, such as by:
6.SP.5a Reporting the number of observations.
6.SP.5¢c Giving quantitative measures of center (median and/or mean) and variability
(interquartile range and/or mean absolute deviation), as well as describing any overall
pattern and any striking deviations from the overall pattern with reference to the context
in which the data were gathered.

DOK: 1&2
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Unit 5: Statistics and Probability Activity 5

Volcanoes can erupt with little warning, and when they do, it can be hard to tell how long the eruptions will last.

Sometimes, the eruptions end in a day, other times, they last many years.

Kilauea on the Big Island is an active volcano that has been erupting on and off for as long as humans have been
in Hawai'‘i. Here's a histogram showing the number of years that experienced at least a month of eruptions from

Kilauea. The data covers a hundred years from 1920 to 2019 and is grouped by decade (ten years).
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Determine which of the following statements about the data are true. Select True or False for each statement.

Statement True or False?

The shape of the data is skewed to the left. D True D False
The interquartile range of the data is less than 20 (years). D True D False
The median of the data is between 1990 and 1999. | JTrue [ JFalse

More than half of years from 1920 to 2019 had experienced an eruption that lasted at least a month.

D True

People on all islands of Hawai'i should always be prepared for an eruption. D True

There was a 5-year long eruption from 1920 to 1929. D True

D False
D False

D False
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