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Teaching with the Mindsets Challenges

There are many ways to use Mindsets Challenges! Most Challenges takes around 45-60 
minutes and can be completed in 1 to 2 class periods. Teachers have the flexibility to 
also use any of the grade-level Mindsets Challenges, together with their matching project 
based extension over a week or a month throughout the school year. 

Here’s how we suggest using Mindset Challenges:

Learning

1 class period

1-2 class periods

Over 1 week

Over 1 month

Over the school year

• 1 Challenge
• Supplement your existing lesson with real-world problems or hands-on,            

inquiry-based activities
• Focus on a mathematical or science standard

• 1 Challenge
• Break up student work into shorter time periods by asking students to log back    

into the Challenge
• Focus on a mathematical or science standard

• Assign 1 Challenge in 1-2 class periods as an introduction or review of content standards
• After completing the Challenge, add on a project-based extension
• Using the project-based extension, students can take time over multiple classes to 

develop their skills

• 1-2 Challenges per week with a focus on adding project-based extensions
• Challenges are aligned to high-frequency standards and can be used as                        

an introduction or as reinforcement during a lesson or review
• Use project-based extensions to assess students and support high-achieving learners

• 1-2 Challenges per month
• Follow the Suggested Sequence calendar                                                            

(contact us to create a custom one for your school)
• Incorporate project-based extensions as the school schedule allows or                      

use to differentiate for enrichment programs
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Grade 6

Unit 1
Area and Surface Area

Unit 2
Introducing Ratios

Unit 3
Unit Rates and Percentages

Unit 5
 Arithmetic in Base Ten

Unit 6 
Expressions and Equations

Unit 7
Rational Numbers

Unit 8
Data Sets and Distributions

Unit 9
Putting It All Together

Unit 4
Dividing Fractions

You’re on the move: making $$ and walking furry four-
legged friends. You’ll set a financial goal and determine 
how many puppies and their pals you need to walk to 
reach that goal. 
6.EE.2, 6.EE.3, 6.EE.4

You’ve helping out Antique Athletes, a supplier of vintage 
and historic sports memorabilia. Balance volume and cost 
to decide which box is the most cost-effective for the job. 
6.G.2

Your school will be hosting an upcoming 
International Art Fair! Create and design special 
patterned bands for sale using a basic design.
6.EE.2, 6.EE.3, 6.EE.4

You’re a party planner hired by a local high 
school to plan their graduation party. Keep 
track of money spent and stay within budget!
6.NS.B.3

Six Flags needs your help creating a cost 
calculator app, which supports visitors planning 
and enjoying their theme park visit.
6.EE.2, 6.EE.6

National Geographic has hired you to create 
graphs for a story on the negative effects 
climbing Mount Everest has on your body.
6.NS.7, 6.NS.8

You are a scout for the Boston Celtics. Use 
player data and statistics to decide who would 
add the most to your team 
6.SP.1, 6.SP.2

You’re raising money to save African Elephants. 
Use inequalities to work out the value of the 
gifts and help save the elephants! 
6.EE.B.8

Spotify is hosting a school concert and needs 
help selecting concert T-shirts to sell! Which 
will be the most popular in your class?
6.RP.3

Check out Mindsets Challenges Library to see the full Mindsets Challenges list
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Grade 7

Unit 1
Scale Drawings

Unit 2
Introducing Proportional 
Relationships

Unit 3
Measuring Circles

Unit 5
Rational Number Arithmetic

Unit 6 
Expressions, Equations, and 
Inequalities

Unit 7
Angles, Triangles, and Prisms

Unit 8
Probability and Sampling

Unit 9
Putting It All Together

Unit 4
Proportional Relationships and 
Percentages

University of California has hired you as a design engineer 
to power key buildings through solar panels. Determine 
the number of solar panels needed to keep key buildings 
running. 
7.RP.1, 7.G.6

Help Nike to relaunch one of its best selling 
sneakers! You’ll pick a retro sneaker, then work 
out costs and a range of sales and profits.
7.RP.3, 7.EE.4

Packaging is expensive! As the Packaging Engineer 
at Amazon, use surface area calculations to lower 
costs by packaging goods effectively.
7.G.B.6

You’re a producer for the exciting TV show, The 
Amazing Race: Teen Edition.You’re in charge of booking 
flights, converting $$ and then choosing a city for final 
competition.
7.EE.3, 7.EE.4, 7.RP.3

Congratulations! You have won the lottery, now 
let’s figure out how to spend your earnings.
7.NS.1

Design your own bouncy bounce and then 
decide how much to sell your product for.
7.G.6

As a video game designer for Nintendo, compare and 
contrast data for different games. You’ll look at information 
collected from video game testers and then make decisions 
about each video game. 
7.SP.3, 7.SP.4

Nike is considering partnering with schools to help teens 
get fit and stay fit! You’ll survey students to learn about 
their sports interests and plan for gyms across the country. 
7.SP.1, 7.SP.2

Are you happy with your school lunches? Whole Foods is 
partnering with your school to test a new pizza dish, and 
they’d like your help. Predict which pizza will be the most 
popular!
7.RP.3, 7.EE.4

Check out Mindsets Challenges Library to see the full Mindsets Challenges list
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Grade 8

Unit 1
Rigid Transformations 
and Congruence

Unit 2
Dilations, Similarity, and 
Introducing Slope

Unit 3
Linear Relationships

Unit 5
Functions and Volume

Unit 6 
Associations in Data

Unit 7
Exponents and Scientific Notation

Unit 8
Pythagorean Theorem and 
Irrational Numbers

Unit 9
Putting It All Together

Unit 4
Linear Equations and Linear 
Systems

A competitor is about to overtake Nike’s sales! 
You’ve got one chance to pick an advertising 
method that will grow weekly sales the fastest. 
8.EE.5

As a member of Verizon’s elite marketing team, you are 
working to to determine which plan is the best for each 
client. Use linear equations to create the best possible cell 
plans.
8.EE.7

It’s your big chance to create a new logo for the 
world famous Kraft Heinz Company using transfor-
mations and congruent shapes.
8.G.2

You are an aeronautical engineer working with NASA on 
the next generation of spacecraft. Use your understanding 
of volume and ratio to send astronauts and their guests 
into space! 
8.G.7

You’ve been offered two jobs - one by Google 
and one by Amazon. Which will you pick? Use 
salary and company data to make a decision!
8.EE.5, 8.SP.3

You’ve been hired to design sports’ platforms for 
this event. Let’s calculate exactly the dimensions for 
sports like Judo, Weightlifting and Gymnastics.
8.EE.1, 8.EE.2, 8.NS1, 8.NS.2

You’ve done such an excellent job designing 
platforms, that the Olympic Committee has asked 
you to inspect new platforms. Let’s get to work!
8.NS.2

You’re an architect designing a baseball stadium in 
Tampa Bay, Florida. Use Pythagorean Theorem to 
determine the dimensions of the field.
8.G.7

You’ve been offered two jobs - one by Google 
and one by Amazon. Which will you pick? Use 
salary and company data to make a decision!
8.EE.5, 8.SP.3

Check out Mindsets Challenges Library to see the full Mindsets Challenges list
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APPENDIX
Unit Code Content Descriptions

Area and 
Surface Area

6.1 Students learn to find areas of polygons by decomposing, rearranging, and composing shapes. They learn to understand 
and use the terms “base” and “height,” and find areas of parallelograms and triangles. Students approximate areas of 
non-polygonal regions by polygonal regions. They represent polyhedra with nets and find their surface areas.

Introducing 
Ratios

6.2 Students learn to understand and use the terms “ratio,” “rate,” “equivalent ratios,” “per,” “at this rate,” “constant speed,” 
and “constant rate,” and to recognize when two ratios are or are not equivalent. They represent ratios as expressions, 
and represent equivalent ratios with double number line diagrams, tape diagrams, and tables. They use these terms and 
representations in reasoning about situations involving color mixtures, recipes, unit pricing, and constant speed.

Unit 
Rates and 
Percentages

6.3 Students learn to understand and use the terms “unit rate,” “speed,” “pace,” “percent,” and “percentage,” and recognize 
that equivalent ratios have equal unit rates. They represent percentages with tables, tape diagrams, and double number 
line diagrams, and as expressions. They use these terms and representations in reasoning about situations involving 
unit price, constant speed, and measurement conversion.

Dividing 
Fractions

6.4 Students examine how the relative sizes of numerator and denominator affect the size of their quotient when numerator 
or denominator (or both) is a fraction. They acquire the understanding that dividing by a/b has the same outcome as 
multiplying by b, then by 1a. They compute quotients of fractions. They solve problems involving lengths and areas of 
figures with fractional side lengths and extend the formula for the volume of a right rectangular prism to prisms with 
fractional edge lengths and use it to solve problems. They use tape diagrams, equations, and expressions to represent 
situations involving partitive or quotitive interpretations of division with fractions. Given a multiplication or division 
equation or expression with fractions, they describe a situation that it could represent. They use tape diagrams and 
equations in reasoning about situations that involve multiplication and division of fractions.

Arithmetic in 
Base Ten

6.5 Students compute sums, differences, products, and quotients of multi-digit whole numbers and decimals, using efficient 
algorithms. They use calculations with whole numbers and decimals to solve problems set in real-world contexts.

Expressions 
and 
Equations

6.6 Students learn to understand and use the terms “variable,” “coefficient,” “solution,” “equivalent expressions,” 
“exponent,” “independent variable,” and “dependent variable.” They begin to write coefficients next to variables without 
a multiplication symbol, e.g., 10x rather than 10⋅x, and note that x is 1⋅x. They learn other situations in which the 
multiplication symbol can be omitted, e.g., 6⋅(3+2) can be written 6(3+2). They work with expressions that have positive 
whole-number exponents and whole-number, fraction, or variable bases, using properties of exponents strategically to 
evaluate these expressions, given a value for the variable. They find solutions for linear equations in one variable and 
simple equations that include exponents, e.g., 2x=32 and 100=x2. They use these terms and representations (including 
expressions with two variables) in reasoning about real-world and geometrical situations, understanding that some 
values of variables may not make sense in a given context. They represent collections of equivalent ratios as equations 
and use and make connections between tables, graphs, and linear equations that represent the same relationships

Rational 
Numbers

6.7 n this unit, students interpret signed numbers in contexts (e.g., temperature above or below zero, elevation above or 
below sea level). They understand and use the terms “positive number,” “negative number,” “rational number,” “opposite,” 
“sign,” “absolute value,” “a solution to an inequality,” “less than,” “greater than,” and the corresponding symbols. They 
plot points with signed rational number coordinates on the number line, and recognize and use the connection between 
relative position of two points on the number line and inequalities involving the coordinates of the points. (These are 
limited to strict inequalities rather than inequalities such as 2≤x which occur in grade 7.) They understand and use 
absolute value notation, understanding that the absolute value of a number as its distance from zero on the number 
line. Students graph inequalities in one variable on number line diagrams, using a circle or disk to indicate when a given 
point is, respectively, excluded or included. They solve simple inequalities, understanding that there may be infinitely 
many solutions, and show solutions symbolically and on the number line. They interpret solutions of inequalities in 
contexts, understanding that some solutions do not make sense in some contexts. Students plot pairs of signed number 
coordinates in the plane, understanding the relationship between the signs of a pair of coordinates and the quadrant 
of the corresponding point, and use coordinates to calculate horizontal and vertical distances between two points. 
Students understand and use the terms “common factor,” “greatest common factor,” “common multiple,” and “least 
common multiple,” and solve problems set in real-world contexts.

Data Sets and 
Distributions

6.8 Students learn about populations and study variables associated with a population. They understand and use the 
terms “numerical data,” “categorical data,” “survey” (as noun and verb), “statistical question,” “variability,” “distribution,” 
and “frequency.” They make and interpret histograms, bar graphs, tables of frequencies, and box plots. They describe 
distributions (shown on graphical displays) using terms such as “symmetrical,” “peaks,” “gaps,” and “clusters.” They 
work with measures of center—understanding and using the terms “mean,” “average,” and “median.” They work with 
measures of variability—understanding and using the terms “range,” ”mean absolute deviation” or MAD, “quartile,” and 
“interquartile range” or IQR. They interpret measurements of center and variability in contexts.

Putting it All 
Together

6 In this optional unit, students use concepts and skills from previous units. In solving Fermi problems, they use 
measurement conversions together with their knowledge of volumes or surface areas of right rectangular prisms or 
the relationship of distance, rate, and time. In answering questions about ratios of two populations, they work with 
percentages that include numbers expressed in the form a/b or as decimals. In answering questions about diagrams of 
rectangles with whole-number dimensions, they connect arithmetic features of the dimensions such as remainder or 
greatest common factor with geometric features of the diagrams. In answering questions about votes, voting methods, 
and equitable distribution, they use their knowledge of equivalent ratios, part–part ratios, percentages, and unit rates.

Grade 6
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APPENDIX
Grade 7

Unit Code Content Descriptions

Scale 
Drawings

7.1 Students learn to understand and use the terms “scaled copy,” “to scale,” “scale factor,” “scale drawing,” and “scale,” and recognize when 
two pictures or plane figures are or are not scaled copies of each other. They use tables to reason about measurements in scaled copies, 
and recognize that angle measures are preserved in scaled copies, but lengths are scaled by a scale factor and areas by the square of 
the scale factor. They make, interpret, and reason about scale drawings. These include maps and floor plans that have scales with and 
without units. 

Introducing 
Proportional 
Relationships

7.2 Students learn to understand and use the terms “proportional,” “constant of proportionality,” and “proportional relationship,” and recognize 
when a relationship is or is not proportional. They represent proportional relationships with tables, equations, and graphs. Students use 
these terms and representations in reasoning about situations that involve constant speed, unit pricing, and measurement conversions.

Measuring 
Circles

7.3 In this unit, students learn to understand and use the term “circle” to mean the set of points that are equally distant from a point called the 
“center.” They gain an understanding of why the circumference of a circle is proportional to its diameter, with constant of proportionality π. 
They see informal derivations of the fact that the area of a circle is equal to π times the square of its radius. Students use the relationships 
of circumference, radius, diameter, and area of a circle to find lengths and areas, expressing these in terms of π or using appropriate 
approximations of π to express them numerically. 

Proportional 
Relationships 
and 
Percentages

7.4 In this unit, students use ratios, scale factors, unit rates (also called constants of proportionality), and proportional relationships to solve 
multi-step, real-world problems that involve fractions and percentages. They use long division to write fractions presented in the form 
a/b as decimals, e.g., 11/30=0.36⋅⋅⋅. They learn to understand and use the terms “repeating decimal,” “terminating decimal,” “percent 
increase,” “percent decrease,” “percent error,” and “measurement error.” They represent amounts and corresponding percent rates 
with double number line diagrams and tables. They use these terms and representations in reasoning about situations involving sales 
taxes, tips, markdowns, markups, sales commissions, interest, depreciation, and scaling a picture. Students use equations to represent 
proportional relationships in which the constant of proportionality arises from a percentage, e.g., relationship between price paid and 
amount of sales tax paid.

Rational 
Number 
Arithmetic

7.5 In this unit, students interpret signed numbers in contexts (e.g., temperature, elevation, deposit and withdrawal, position, direction, speed 
and velocity, percent change) together with their sums, differences, products, and quotients. (“Signed numbers” include all rational 
numbers, written as decimals or in the form a/b.) Students use tables and number line diagrams to represent sums and differences of 
signed numbers or changes in quantities represented by signed numbers such as temperature or elevation, becoming more fluent in 
writing different numerical addition and subtraction equations that express the same relationship. They compute sums and differences 
of signed numbers. They plot points in the plane with signed number coordinates, representing and interpreting sums and differences 
of coordinates. They view situations in which objects are traveling at constant speed (familiar from previous units) as proportional 
relationships. For these situations, students use multiplication equations to represent changes in position on number line diagrams 
or distance traveled, and interpret positive and negative velocities in context. They become more fluent in writing different numerical 
multiplication and division equations for the same relationship. Students extend their use of the “next to” notation (which they used in 
expressions such as 5x and 6(3+2) in grade 6) to include negative numbers and products of numbers, e.g., writing -5x and (-5)(-10) rather 
than (-5)⋅(x) and (-5)⋅(-10). They extend their use of the fraction bar to include variables as well as numbers, writing -8.5÷x as well as 
-8.5/x

Expressions, 
Equations, 
and 
Inequalities

7.6 In this unit, students solve equations of the forms px+q=r and p(x+q)=r where p, q, and r are rational numbers. They draw, interpret, 
and write equations in one variable for balanced “hanger diagrams,” and write expressions for sequences of instructions, e.g., “number 
puzzles.” They use tape diagrams together with equations to represent situations with one unknown quantity. They learn algebraic 
methods for solving equations. Students solve linear inequalities in one variable and represent their solutions on the number line. They 
understand and use the terms “less than or equal to” and “greater than or equal to,” and the corresponding symbols. They generate 
expressions that are equivalent to a given numerical or linear expression. Students formulate and solve linear equations and inequalities 
that represent real-world situations.

Angles, 
Triangles, 
and Prisms

7.7 In this unit, students investigate whether sets of angle and side length measurements determine unique triangles or multiple triangles, or 
fail to determine triangles. Students also study and apply angle relationships, learning to understand and use the terms “complementary,” 
“supplementary,” “vertical angles,” and “unique.” The work gives them practice working with rational numbers and equations for angle 
relationships. Students analyze and describe cross-sections of prisms, pyramids, and polyhedra. They understand and use the formula for 
the volume of a right rectangular prism, and solve problems involving area, surface area, and volume.

Probability 
and Sampling

7.8 Solve problems involving profit and loss, with and without digital technologie In this unit, students understand and use the terms “event,” 
“sample space,” “outcome,” “chance experiment,” “probability,” “simulation,” “random,” “sample,” “random sample,” “representative 
sample,” “overrepresented,” “underrepresented,” “population,” and “proportion.” They design and use simulations to estimate probabilities 
of outcomes of chance experiments and understand the probability of an outcome as its long-run relative frequency. They represent 
sample spaces (that is, all possible outcomes of a chance experiment) in tables and tree diagrams and as lists. They calculate the 
number of outcomes in a given sample space to find the probability of a given event. They consider the strengths and weaknesses of 
different methods for obtaining a representative sample from a given population. They generate samples from a given population, e.g., by 
drawing numbered papers from a bag and recording the numbers, and examine the distributions of the samples, comparing these to the 
distribution of the population. They compare two populations by comparing samples from each population.

Putting it All 
Together

7.9 In this unit, students use concepts and skills from previous units to solve three groups of problems. In calculating or estimating quantities 
associated with running a restaurant, e.g., number of calories in one serving of a recipe, expected number of customers served per day, 
or floor space, they use their knowledge of proportional relationships, interpreting survey findings, and scale drawings. In estimating 
quantities such as age in hours and minutes or number of times their hearts have beaten, they use measurement conversions and 
consider accuracy of their estimates. Estimation of area and volume measurements from length measurements introduces considerations 
of measurement error. In designing a five-kilometer race course for their school, students use their knowledge of measurement and 
scale drawing. They select appropriate tools and methods for measuring their school campus, build a trundle wheel and use it to make 
measurements, make a scale drawing of the course on a map or a satellite image of the school grounds, and describe the number of laps, 
start, and finish of the race.
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APPENDIX
Unit Code Content Descriptions

Rigid Trans-
formations 
and 
Congruence

8.1 In this unit, students learn to understand and use the terms “reflection,” “rotation,” “translation,” recognizing what 
determines each type of transformation, e.g., two points determine a translation. They learn to understand and use the 
terms “transformation” and “rigid transformation.” They identify and describe translations, rotations, and reflections, and 
sequences of these, using the terms “corresponding sides” and “corresponding angles,” and recognizing that lengths and 
angle measures are preserved. They draw images of figures under rigid transformations on and off square grids and the 
coordinate plane. They use rigid transformations to generate shapes and to reason about measurements of figures. They 
learn to understand congruence of plane figures in terms of rigid transformations. They recognize when one plane figure 
is congruent or not congruent to another. Students use the definition of “congruent” and properties of congruent figures 
to justify claims of congruence or non-congruence.

Dilations, 
Similarity, 
and 
Introducing 
Slope

8.2 In this unit, students learn to understand and use the term “dilation,” and to recognize that a dilation is determined by a 
point called the “center” and a number called the “scale factor.” They learn that under a dilation, the image of a circle is a 
circle and the image of a line is a line parallel to the original. They draw images of figures under dilations on and off the 
coordinate plane. They use the terms “corresponding sides” and “corresponding angles” to describe correspondences 
between a figure and its dilated image, and recognizing that angle measures are preserved, but lengths are multiplied 
by the scale factor. They learn to understand similarity of plane figures in terms of rigid transformations and dilations. 
They learn to recognize when one plane figure is similar or not similar to another. They use the definition of “similar” and 
properties of similar figures to justify claims of similarity or non-similarity. Students learn the terms “slope” and “slope 
triangle,” and use the similarity of slope triangles on the same line to understand that any two distinct points on a line 
determine the same slope.

Linear 
Relationships

8.3 In this unit, students learn to understand and use the terms “rate of change,” “linear relationship,” and “vertical intercept.” 
They deepen their understanding of slope, and they learn to recognize connections among rate of change, slope, and 
constant of proportionality, and between linear and proportional relationships. They learn to understand that lines with 
the same slope are translations of each other. They represent linear relationships with tables, equations, and graphs 
that include lines with negative slopes or vertical intercepts, and horizontal and vertical lines. They learn to use the term 
“solution of an equation” when working with one or two linear equations in two variables, and learn to understand the 
graph of a linear equation as the set of its solutions. Students use these terms and representations in reasoning about 
situations involving one or two constant rates.

Linear 
Equations 
and Linear 
Systems

8.4 In this unit, students write and solve linear equations in one variable. These include equations in which the variable 
occurs on both sides of the equal sign, and equations with no solutions, exactly one solution, and infinitely many 
solutions. They learn that any one such equation is false, true for one value of the variable, or true for all values of the 
variable. They interpret solutions in the contexts from which the equations arose. Students write and solve systems 
of linear equations in two variables and interpret the solutions in the contexts from which the equations arose. They 
learn what is meant by a solution for a system of equations, namely that a solution of the system is a solution for 
each equation in the system. Students use the understanding that each pair of values that make an equation true are 
coordinates of a point on the graph of the equation and conversely that the coordinates of each point on the graph of 
an equation make the equation true. Thus, a pair of values that satisfies a system of equations are coordinates of a 
point that lies on the graphs of all the equations in the system, and, conversely, a point that lies on the graphs of all 
the equations in the system has coordinates that satisfy all the equations in the system. Students learn to understand 
and use the terms “system of equations,” “solution for the system of equations,” “zero solutions,” “no solution,” “one 
solution,” and “infinitely many solutions.”

Functions 
and Volume

8.5 In this unit, students are introduced to the concept of a function. They learn to understand and use the terms “input,” 
“output,” and “function,” e.g., “temperature is a function of time.” They describe functions as increasing or decreasing 
between specific numerical inputs, and they consider the inputs of a function to be values of its independent variable 
and its outputs to be values of its dependent variable. (The terms “Independent variable” and “dependent variable” 
were introduced in grade 6.) They use tables, equations, and graphs to represent functions, and describe information 
presented in tables, equations, or graphs in terms of functions. In working with linear functions, students coordinate 
and synthesize their understanding of “constant of proportionality” (which was introduced in grade 7), “rate of change” 
and “slope” (which were introduced earlier in grade 8), and increasing and decreasing. Students perceive similarities in 
structure between pairs of known and new volume formulas: for a rectangular prism and a cylinder; and for a cylinder 
and a cone. Students rearrange these formulas to show functional relationships and use them to reason about how the 
volume of a figure changes as another measurement changes, e.g., the height of a cylinder is proportional to its volume; 
if the radius of a cylinder triples, its volume becomes nine times larger.

Associations 
in Data

8.6 In this unit, students generate and work with bivariate data sets that has more variability than in previous units. 
They learn to understand and use the terms “scatter plot” and “association,” and describe associations as “positive” 
or “negative” and “linear” or “non-linear.” Students describe scatter plots, using a term previously used to describe 
univariate data “cluster,” and the new term “outlier.” They fit lines to scatter plots and informally assess their goodness 
of fit by judging the closeness of the data points to the lines, and compare predicted and actual values. Students learn 
to understand and use the terms “two-way table,” “bar graph,” and “segmented bar graph,” using two-way tables to 
investigate categorical data.

Exponents 
and Scientific 
Notation

8.7 In grade 6, students studied whole-number exponents. In this unit, they extend the definition of exponents to include all 
integers, and in the process codify the properties of exponents. They apply these concepts to the base-ten system, and 
learn about orders of magnitude and scientific notation in order to represent and compute with very large and very small 
quantities.

Grade 8
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APPENDIX
Unit Code Content Descriptions

Pythagorean 
Theorem and 
Irrational 
Numbers 

8.8 In this unit, students work with geometric and symbolic representations of square and cube roots. They understand 
and use notation such as 2⋅⋅√ and 5⋅⋅√3 for square and cube roots. They understand the terms “rational number” and 
“irrational number,” using long division to express fractions as decimals. They use their understanding of fractions 
to plot rational numbers on the number line and their understanding of approximation of irrationals by rationals to 
approximate the number-line location of a given irrational. Students learn (without proof) that 2⋅⋅√ is irrational. They 
understand two proofs of the Pythagorean Theorem—an algebraic proof that involves manipulation of two expressions 
for the same area and a geometric proof that involves decomposing and rearranging two squares. They use the 
Pythagorean Theorem in two and three dimensions, e.g., to determine lengths of diagonals of rectangles and right 
rectangular prisms, and to estimate distances between points in the coordinate plane.

Putting it All 
Together

8.9 In two optional lessons, students solve complex problems. In the first, they investigate relationships of temperature and 
latitude, climate, season, cloud cover, or time of day. In particular, they use scatter plots and lines of best fit to investigate 
the question of modeling temperature as a function of latitude. In the second, they consider tessellations of the plane, 
understanding and using the terms “tessellation” and “regular tessellation” in their work, and using properties of shapes 
(e.g., the sum of the interior angles of a quadrilateral is 360 degrees) to make inferences about regular tessellations.


