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CCSS Math Curriculum
Grade 6
Standards Mindsets Challenges

Ratios and Proportional 
Relationships

6.RP.1 Doggy Day Care

6.RP.2 Doggy Day Care

6.RP.3 Price For Kicks

6.RP.3b Doggy Day Care

6.RP.3c Concert T-shirts
Candy 
Challenge*

6.RP.3d

Design Your Own 
Ice Cream 
Sundae Store

The Number System 

6.NS.1

Design Your Own 
Ice Cream 
Sundae Store

6.NS.2 Beach Popup*

6.NS.3 Party Planner Beach Popup*

6.NS.5 Piles and Holes 1 Piles and Holes 2 Piles and Holes 3 Piles and Holes 4

6.NS.6a Piles and Holes 1 Piles and Holes 2 Piles and Holes 3 Piles and Holes 4

6.NS.7b
Hike Mount 
Everest

6.NS.7c
Hike Mount 
Everest

6.NS.8
Hike Mount 
Everest

Expressions & Equations

6.EE.2a
Bracelet 
Business Theme Park App

6.EE.2b
Bracelet 
Business

6.EE.2c
Bracelet 
Business Theme Park App

6.EE.3
Bracelet 
Business

6.EE.4
Bracelet 
Business Price For Kicks

6.EE.6 Theme Park App

6.EE.8
Save the 
Elephants

6.EE.9
Designing 
Reusable Bags*

Geometry
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6.G.2
Baseball 
Bonanza

Statistics and Probability

6.SP.1 Player Picks*

6.SP.2 Player Picks*

6.SP.4
Price 
Consultant*

6.SP.5
Price 
Consultant*

Grade 7
Standards Mindsets Challenges

Ratios and Proportional 
Relationships Mindsets Challenges

7.RP.1
Solar Energy for 
Power

7.RP.2 Pizza Delight
Cupcake 
Company*

7.RP.3
Amazing Race 
Adventure

Become a Real 
Estate Expert

The Number System 

7.NS.1
You Win The 
Lottery

7.NS.2
Designing Face 
Shields*

Expressions & Equations

7.EE.3
Amazing Race 
Adventure

7.EE.4
Amazing Race 
Adventure

Geometry

7.G.6
Packaging 
Sporting Goods

Solar Energy for 
Power

Create a Bouncy 
Bounce*

Statistics and Probability

7.SP.1 Teen Gym
Social Media 
Expert*

7.SP.2 Teen Gym
Social Media 
Expert*

7.SP.3
Video Game 
Designer*

7.SP.4
Video Game 
Designer*

7.SP.5
Sports Stats 
Prediction

7.SP.6
Sports Stats 
Prediction

7.SP.8 Trip Calculator*
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Grade 8 
Standards Mindsets Challenges

The Number System Mindsets Challenges

8.NS.1
Perfect 
Platforms 1 2

8.NS.2
Perfect 
Platforms 1

Perfect 
Platforms 2 a

Expressions & Equations

8.EE.1
Perfect 
Platforms 1

8.EE.2
Perfect 
Platforms 1

8.EE.3
Famous 
Companies

8.EE.4
Famous 
Companies

8.EE.5 Sales Ramp
Where to Work: 
Road to College

Where to Work: 
Tech Career Time to Hire!*

8.EE.6
Extreme 
Adventure Park*

8.EE.7 Best Cell Plan

8.EE.8c

Youve Been 

Cheated …
Again!

Youve Been 
Cheated!

Geometry

8.G.1a
Eye-catching 
Advertising

8.G.1b
Eye-catching 
Advertising

8.G.1c
Eye-catching 
Advertising

8.G.2
Design a Logo: 
Gourmet

Design a Logo: 
Social Media

8.G.7
Design a Baseball 
Field

8.G.8
Design a Baseball 
Field

8.G.9 Space Mission

Statistics and Probability

8.SP.1
Cookie 
Challenge* Make It Healthy*

8.SP.2
Cookie 
Challenge* Make It Healthy*

8.SP.3
Where to Work: 
Road to College

Where to Work: 
Tech Career

Cookie 
Challenge*

Functions

8.F.1 Sunset Sales

8.F.2 Sunset Sales
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8.F.3 Sunset Sales

High School
Standards Mindsets Challenges

Functions

HSF.BF.1a Electric Cars 1 Electric Cars 2

HSF.BF.2 Electric Cars 1 Electric Cars 2

Statistics & Probability

HSS.ID.B.5 Lost Wallet

More info: *Challenges scheduled for release in 2021
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NGSS Science Curriculum
Standards Mindsets Challenges

Physical Sciences

MS-PS1-2 The Case for Casein Bouncy Ball

MS-PS1-3 The Case for Casein

MS-PS2-3 Start Your Engines!*

MS-PS2-5 Start Your Engines!*

MS-PS3-4 Too Hot to Handle

MS-PS4-1 Innovative Instruments*

MS-PS4-2 Innovative Instruments*

Engineering, 
Technology and 
Application of Sciences

MS-ETS1-1

Reduce, Reuse, 
Recycle: Shopping 
Bags

Too Hot to 
Handle Bouncy Ball

MS-ETS1-2

Reduce, Reuse, 
Recycle: Shopping 
Bags

Too Hot to 
Handle Bouncy Ball

Start Your 
Engines!*

MS-ETS1-3

Reduce, Reuse, 
Recycle: Shopping 
Bags

Too Hot to 
Handle Bouncy Ball Flight - Lift Off!*

MS-ETS1-4

Reduce, Reuse, 
Recycle: Shopping 
Bags

Too Hot to 
Handle Bouncy Ball

Start Your 
Engines!*

Innovative 
Instruments*

Flight - Lift Off!
*

Life Sciences

MS-LS2-3
Light the Night: 
Solar Panels*

Carbon 
Footprint*

Earth and Space 
Sciences

MS-ESS3-3
Light the Night: 
Solar Panels*

Carbon 
Footprint*

More info: *Challenges scheduled for release in 2021
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Mindsets Challenges
Challenge Name Description

Amazing Race Adventure

You’re a producer for the exciting TV show, The Amazing Race: Teen Edition. You’re in charge of planning an 
episode where participants jump from country to country facing challenges. You’ll book flights, convert $$ 
and then choose a city for final competition. 

Baseball Bonanza

It’s 2019, and Puerto Rico is still recovering from terrible hurricane damage. You’ve got an idea for how to 
help. By working with your Little League baseball team, you collect donated baseballs to help get sports up 
and running again. To ship the baseballs, you'll need to calculate volume and cost to decide which box is the 
most cost effective for the job.

Become a Real Estate Expert
On the TV show House Hunters, you sell the most amazing homes in the world. Calculate how much money 
you’ll make as a real estate agent!

Best Cell Plan

Verizon is restructuring, and you’ll be a part of the new Verizon Consumer Group! As a pricing analyst in 
Verizon’s elite marketing team, you will create the best possible smartphone pricing plans for customers. 
Based on a variety of customer profiles, use linear equations to determine which plan is the best for each 
customer, and launch a successful marketing campaign. 

Bouncy Balls (Science)

The New York Toy Fair is coming up and time is running out! Sarah is the lead scientist for the Bouncy Ball 
prototype project. She needs your help as her junior scientist to finish the experiments and refine the design 
of the prototype. You’ll use your knowledge of polymers, conservation of mass, and your skill with 
experiments to create the bounciest ball!

Bouncy Bumper Cars (Six Flags 
Teen Challenge) (Science) * 

In your bracelet business, you create specially made brands for your customers. In this challenge, you’ll 
create and design special patterned bands for clients using a basic design.

Bracelet Business

Breeding Healthy Pups (Doggy 
Day Care) (Science) *

You are an animal geneticist working with the American Kennel Club (AKC). Use your knowledge of doggy 
genetics to help a breeder produce pups that have the desired characteristics and abilities to thrive in their 
environments.

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

Design a Baseball Field

The Tampa Bay Rays are creating a new stadium in Tampa Bay, Florida. They’ve hired you as an architect to 
create an exact and perfect field. The owner of the team also wants to make sure that other events, like 
football games and concerts, can be held within the stadium, too. You’ll need all your geometry tricks, 
including applying the Pythagorean Theorem, to determine exact dimensions for the field.

Design a Logo: Gourmet
It's your big chance to create a new logo for the world famous Kraft Heinz Company using transformations 
and congruent shapes.

Design a Logo: Social Media

Facebook recently experienced a major drop in stock value following privacy breaches and reports of fake 
accounts. You're a new graphic designer, and you've got a brilliant idea. If Facebook were to re-brand, it 
would earn back consumer trust. So you've decided to create & share a new logo for this world-famous 
company! To do this, you’ll identify and describe rotations, translations, and reflections that move 1 
congruent shape to another. Then, you’ll develop a new logo using rigid transformations and congruent 
shapes.

Design Your Own Ice Cream 
Sundae Store

You’ve heard that Ben & Jerry’s is accepting applications to open new stores of its famous ice cream shop. 
You have an idea for the perfect ice cream store. In your perfect ice cream store, all sundaes will be “design 
your own” and customers can mix and match as they want. Set the best prices for your sundaes so that the 
customers come back and you also make a profit.

Diligent Deductions
You’ll analyze a budget, and calculate whether a monthly salary (after taxes!) allows you to live. Brush up on 
your percents and decimals to complete this challenge while learning about taxes, gross pay, and wages. 

Doggy Day Care
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.

Electric Cars 1
You're working for Tesla to create an ad to promote the new Model 3 car! First, let's analyze data and 
compare it to a competitor's car.

Electric Cars 2

As Tesla’s new advertising intern, you’ll use your data to create a viral ad for Tesla's new Model 3 to post on 
social media sites like Twitter, Facebook and Snapchat! To help analyze the data, you’ll use both arithmetic 
and geometric sequences.
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Elephant Alcove (Save the 
Elephants) (Science) *

The fundraising campaign at the elephant sanctuary has been a roaring success! As a result the World 
Wildlife Fund has hired you, a habitat specialist, to design an addition to the sanctuary that will balance 
resources, and allow the elephants to share space with some other animals. You must put all of your 
knowledge in this area to the test by designing a model of the new area complete with an explanation of its 
important components.

Eye-catching Advertising
You design and create famous images for companies, artists and websites to use in their advertisements. In 
this challenge, you’ll be asked to use geometry to make eye-catching, engaging images.

Designing Face Shield*

Doctors, nurses, and medical staff need face shields to save lives of people with the COVID-19 virus.  
Companies from around the world have stopped production of their usual products to create face shields.  
Use your math skills to support this important work and help save lives!  

Fit to be Fly (Teen Gym) (Science) 
*

Teens want to be healthy and buff. What are the best pre and post workout foods? How can you feed your 
brain to get the best out of your body? As a fitness and nutrition expert for the President’s Council on Sports, 
Fitness, and Nutrition you will use your knowledge of fitness and nutrition to develop a brochure for teens to 
help them amp up their workout to gain health and fitness. 

Flight - Lift Off! (Science) *

To earn a spot on the Amazing Race and travel to different cities around the world, contestants will have to 
carry out some investigations. Your task is to perform several activities that illustrate how Bernoulli’s 
principle contributes to lift during flight. Then, design a paper airplane that flies as far as you can make it go! 

Heavenly Bodies (SpaceX Dragon) 
(Science) *

You are an astronomer for NASA. Your analysis of orbits of the moon, sun, and Earth, as well as their relative 
masses will help predict the next lunar and solar eclipses so that scientists on the ISS can get killer photos to 
document these majestic events. Using models and data about orbit shapes and speeds, you can provide the 
data they need!

Save the Elephants

You’re raising money to support a wildlife sanctuary (a safe place) for elephants. Every time someone 
donates money, they receive a prize. The larger the donation, the better the prize! After a successful 
donation campaign, determine who gets what prize.

Hike Mount Everest

To be a professional mountain climber, you need to know how changes in elevation affect your personal 
health. You will draw and describe the differing elevation changes made while hiking to the top of Mount 
Everest, the highest mountain in the world!

Home Sweet Home (Real Estate 
Expert) (Science) *

You are used to helping clients with price, but what about location? As a meteorologist with the American 
Meteorological Society, use data about air masses, weather, climate, and global warming in three different 
places to help your clients choose the location of their little slice of paradise.

Light the Night: Solar Panels 
(Science) *

Your partnership with University of California for a solar panel design so far is a shining success.For the next 
step, create a solar panel prototype circuit that generates power and see how much power you can generate!

Magic Sand (Piles and Holes) 
(Science) *

Piles and holes everywhere! Now that you have worked with sand piles and holes to understand numbers let’
s see if we can discover where all that sand comes from. As a geologist for the United States Geological 
Survey (USGS), you understand how weathering, freezing, melting etc. create sand. Don’t forget the role of 
the water cycle and of human impacts. Finally, you will create a silky, moldable, movable sand!

Mesozoic Land (Video Game 
Designer) (Science) *

Your work as a video designer with Nintendo went so well that they want you to design a whole new game 
for them. The game will be called Mesozoic Land. You will need to study fossils, compare dinosaurs to 
modern animals, and explain catastrophic events that changed the Earth’s surface and sealed the fate of the 
dinosaurs. Build a model of a scene from the Mesozoic Era to show how the Earth may have looked at that 
time.

More Perfect Platforms

Preparation for the 2028 Olympics in Los Angeles has already begun! You’ve done such an excellent job 
designing platforms, that the Olympic Committee has asked you to inspect new platforms. You’ll be in charge 
of ensuring all platforms for Fencing, Pole Vault are mathematically perfect; get to work!! 

Mountains & Fossils & Rocks - Oh 
My! (Hike Mt. Everest) (Science) 
*

Your mountain climbing team has summited Everest, a feat few have achieved. Now that you have returned 
to sea level with rock samples and fossils, your work as an archaeologist from the Smithsonian Institute has 
just begun. Use your samples and your knowledge of absolute and relative dating practices to learn more 
about the formation of the mountain, the organisms that have lived there, and the effect of processes like 
freezing and weathering that have shaped the great peak. Then you will make a model of a fossil using plaster 
of Paris.

Packaging Sporting Goods

As a new Packaging Engineer for Amazon, you’re always looking for ways to reduce cost and waste. A main 
part of your cost is packaging, and it is expensive! Using surface area calculations, you’ll lower costs by 
packaging goods more effectively, and thus help keep Amazon a world leader.

Party Planner
You’re a party planner planning the graduation party for a local high school. Keep track of the money spent to 
make sure you stay below your $100,000 budget.

Party Tunes (Party Planner) 
(Science) *

Polk Audio has hired you to design a new compact speaker that will be marketed to party planners to 
enhance the party experience. Use your knowledge of waves and their energy to build a better speaker.

Perfect Platforms

The 2028 Olympics in Los Angeles will be here soon! You’ve been hired to design sports’ platforms for this 
event. With the attention of the world focused on the games, be precise and calculate the exact dimensions 
for sports such as Judo, weightlifting, and gymnastics.
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Piles and Holes 1
What happens when you combine sand piles with other sand piles. Piles with holes? Holes with holes? In this 
challenge we'll find out!

Piles and Holes 2
You discovered how to add piles in the first piles and holes Challenge. Now, let’s see what else we can learn 
about piles and holes!

Piles and Holes 3
What happens when you group collections of piles and holes together? Find out how to use parentheses to 
communicate with piles and holes!

Piles and Holes 4
Now that you've learned all about piles and holes, let's practice evaluating groups of piles and holes in 
different ways!

Pizza Delight
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.

Player Picks*

You’re a new talent scout for the Boston Celtics basketball team and you’re learning how player decisions are 
made at the club. In 2017, the Celtics faced a historic decision in choosing a new guard for the team. To help 
choose new players for the upcoming season, you would like to learn what happened in 2017. To do this, 
you’ll apply statistics to analyze the 2017 decision and the steps leading up to that decision.

Playing with Plastic (Bracelet 
Business) (Science) *

You are a plastics engineer for Dupont, USA, and you have been hired to gather all the information needed to 
explain the process of making plastic from natural materials.Your explanation will include models of atoms of 
both the raw materials and the products of the chemical reactions needed to make plastic bracelets.

Price For Kicks
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.

Reduce, Reuse, Recycle: 
Shopping Bags (Science)

Whole Foods is looking for new ideas to reduce plastic bag use in the community because so many of them 
are used in the United States every day. After 10 ten years of success with their own reusable bag programs, 
you’ll help design a new, environmentally friendly bag!

Sales Ramp
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.

The Carb Trail (Make it Healthy) 
(Science) *

As a nutritionist for Panera, you want to be sure that the menu choices are healthy. By peeking inside the 
digestive and circulatory systems, you will follow the trail of a carbohydrate through the body to see how it is 
changed and how it fuels the body.

Theme Park App

Six Flags Magic Mountain has recently been voted best amusement park for teens. To improve services for 
visitors, Six Flags needs your help introducing a cost calculator app, which lets visitors plan and enjoy their 
visit. Let's get started!

The Ups and Downs of a Roller 
Coaster (Extreme Adventure 
Park) (Science) *

As a physicist, for the International Association of Amusement Parks and Attractions, (IAAPA), you 
understand the world of energy. Put your knowledge to the test to help Extreme Adventure Park design their 
newest roller coaster to maximize the thrills. You will need to understand the relationship between gravity 
and potential and kinetic energy. Finally, you will design a model of the new coaster!

Save the Shoreline! (Antique 
Athlete) (Science) *

All those baseballs being sent to the Dominican Republic have caused many to raise questions about the 
ecology of the island, so the National Oceanic and Atmospheric Administration (NOAA) will examine the 
effects of human use of beaches. As their top environmentalist, you will need to determine what factors like 
building, dune climbing, and habitat disturbance have on the beach and its ecology. As populations rise, 
human effects increase, putting the shore at risk. What actions do you recommend to minimize these 
effects?

Start Your Engines! (Science) *
Building on the success of the Tesla Model 3, you’d like to improve its electric motor. See what makes electric 
motors work, and learn how to make them go faster!

Solar Energy for Power

In this challenge, the University of California system has hired you as as a design engineer to power key 
buildings through solar panels. Use your math skills to determine the number of solar panels needed to keep 
University of California buildings running and successfully pioneer sustainable business practices! 

Space Mission
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, like you, into space! 

Sports Stats Prediction

As a sports statistician, your job is to record data, determine probabilities and make predictions on games 
and players using statistics. Using probabilities, you’ll first analyze and predict the winner of a basketball 
game, next analyze performance on a hockey team, and last help Serena Williams win her next match!

Sunset Sales

You are head of marketing for McDonalds with a new idea - try a revised, special menu with a Sunset theme - 
Sunset Shakes, Sunset Burgers, and Sunset Snacks. Before you launch nationwide, track sales for your menu 
items to determine which items are earning you the most $$ and to make the case for the new menu. 

Teen Gym
You just launched a new gym, where people can work-out and take fitness classes. You will need to set a 
price for gym memberships and pay your employees. Can you make it work?
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The Case for Casein (Science)

After an exciting week of selling Sunset Shakes, you’ve got hundreds of gallons of unused milk. Recycle the 
milk using the milk's casein into plastic to create useful, biodegradable items that McDonald's and the 
community can use. Partner with a scientist who will help you turn your excess milk into useful, 
biodegradable items!

Too Hot to Handle (Science)
Design the best insulated container to keep your lunch-time pizza piping hot! The best design will be the one 
that lets the least amount of heat escape from the pizza.

Where to Work: Tech Career
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!

Where to Work: Road to College
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!

More info: *Challenges scheduled for release in 2021
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Math Depth of Knowledge (DOK)
Depth of knowledge (DOK) refers to the level of understanding required to answer a question or perform an activity. This concept is most 
often applied to the thinking that students do during assessment and other standards-driven evaluation.

Math DOK 2
Grade 6 Mindsets Challenge

DOK 2 - Procedural fluency. Students will use volume concepts (unit cubes 
of fractional length) to find the capacity of various sized boxes. Baseball Bonanza

DOK 2 - Procedural fluency with division of fractions by fractions.

Design your own 
Ice cream Sundae 
Bar

DOK 2 - Procedural fluency with arithmetic operations. Party Planner

DOK 2 - Procedural fluency with inequalities.
Save the 
Elephants

DOK 2 - Routine problem-solving with writing expressions. Theme Park App

DOK 2 - Procedural fluency with two variables.
Designing 
Reusable Bags

DOK 2 - Procedural fluency. Students interpret dot plots in the context of 
sports analytics. Player Picks

DOK 2 - Procedural fluency with long division.
Plan Your School 
Trip

Grade 7

DOK 2 - Application of math skills and concepts in relation to probability 
and predictions.

Sports Stats 
Prediction

Grade 8 

DOK 2 - Procedural fluency with writing and solving linear equations. Best Cell Plan

DOK 2 - Application of skills and concepts of rigid transformations.
Design a Logo: 
Gourmet

Design a Logo: 
Social Media.

DOK 2 - Procedural fluency with calculating unit rates and applying 
proportional reasoning. Sales Ramp

DOK 2 - Procedural fluency with square roots of small numbers. Perfect Platforms

DOK 2 - Procedural fluency in working with positive and negative 
exponents.

Famous 
Companies

DOK 2 - Procedural fluency and interpreting scatter plots using bivariant 
measurement data Make it Healthy

DOK 2 - Procedural fluency in solving systems of 2 linear equations.
You've Been 
Cheated

DOK 2 - Procedural fluency with solving systems of equations.
You've Been 
Cheated....Again!

High School 

DOK 2 - Application of skills and concepts of arithmetic and geometric 
sequences. Electric Cars 1

Science DOK 2
DOK 2 - Procedural fluency in distinguishing between chemical and physical 
changes. Bouncy Balls

DOK 2 - Procedural fluency with distinguishing between a physical and 
chemical change.

The Case for 
Casein

Math DOK 3
Grade 6 Mindsets Challenge
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DOK 3 - Strategic reasoning using simple financial plans and percentages.
Diligent 
Deductions

DOK 3 - Strategic reasoning about expressions. Bracelet Business

DOK 3 - Strategic reasoning about percentages. Concert T-shirts

DOK 3 - Strategic thinking about unit rates and ratios. Doggy Day Care

DOK 3 - Strategic reasoning about graphing. Hike Mt Everest

DOK 3 - Strategic reasoning about concrete integer representations.
Piles & Holes 1: 
Digging

Piles & Holes 2: 
It's Raining 
Opposites

Piles & Holes 3: 
Collecting & 
Sorting.

Piles & Holes 4: 
Evaluating

DOK 3- Reason strategically with rectangles and triangles and their surface 
areas

Create a 3D 
Printed Home

DOK 3- reason strategically about different measures. Pricing Analyst

Grade 7

DOK 3 - Strategic reasoning using proportions.
Become a Real 
Estate Expert

DOK 3 - Strategic reasoning about volume and surface area.
Packaging 
Sporting Goods

DOK 3 - Strategic reasoning using proportional relationships. Pizza Delight

DOK 3 - Strategic reasoning about percent changes and inequalities. Price for Kicks

DOK 3 - Strategic reasoning about area, volume and unit rates.
Solar Energy for 
Power

DOK 3 - Strategic reasoning about random and representative samples. Teen Gym

DOK 3 - Strategic reasoning using equations and rates.
The Amazing 
Race Adventure

DOK 3 - Reason strategically with fractions and multiplication.
Hawaiian Punch 
Stand

DOK 3 - Reason strategically with fractions and multiplication to solve a real 
world problem.

Make Face 
Shields

DOK 3 - strategic reasoning with random data in sets.
Video Game 
Designer

DOK 3 - Strategic reasoning with probabilities. Trip Calculator

Grade 8 

DOK 3 - Strategic reasoning about Pythagorean Theorem.
Design a Baseball 
Field

DOK 3 - Strategic reasoning about transformations.
Eye Catching 
Advertising.

DOK 3 - Strategic thinking about irrational numbers and approximating 
them.

More Perfect 
Platforms

DOK 3 - Strategic reasoning about volume. Space Mission

DOK 3 - Strategic reasoning about functions. Sunset Sales

DOK 3- Strategic reasoning using unit rates and the graphs of proportional 
relationships.

Where to Work: 
Road to College.

Where to Work: 
Tech Career.

High School 

DOK 3 - Strategic reasoning about arithmetic and geometric sequences. Electric Cars 2

DOK 3 - Strategic thinking and reasoning in analyzing the results of a 
survey, representing statistical data in a graph and presenting a conclusion 
about findings.

Lost Wallet 
Experiment

Science DOK 3

DOK 3 - Students apply strategic thinking to designing, building and testing 
a shopping bag and then reflecting on improvements.

Reduce, Reuse, 
Recycle: 
Shopping Bags

DOK 3- Strategic thinking through application of the principles of heat 
transfer.

Too Hot to 
Handle!
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More info:

Level 2 depth of knowledge (DOK 2)

Level 2 depth of knowledge includes the limited application of skills and 
concepts. A common assessment of this is the use of information to solve 
multi-step problems. To demonstrate level 2 depth of knowledge, students 
must be able to make decisions about how to apply facts and details 
provided to them as well as filling in any gaps using context clues. They 
must go beyond simple recall to answer questions about and make 
connections between pieces of information.

Level 3 depth of knowledge (DOK 3)

Level 3 DOK includes strategic thinking and reasoning that is abstract and 
complex. Students completing a level 3 assessment task must analyze and 
evaluate composite real-world problems with predictable outcomes. They 
need to apply logic, employ problem-solving strategies, and use skills from 
multiple subject areas to generate solutions. There is much multitasking 
expected of students at this level.
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CCSS Math Appendix
Grade 6
Standard Descriptions

Ratios and 
Proportional 

Understand ratio concepts and use ratio reasoning to solve problems.

6.RP.A.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.A.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.”

6.RP.A.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.A.3.A

Make tables of equivalent ratios relating quantities 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.A.3.B

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.A.3.C

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.RP.A.3.D

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

The Number 
System

• Apply and extend previous understandings of multiplication and division to divide fractions by fractions.
• Multiply and divide multi-digit numbers and find common factors and multiples.
• Apply and extend previous understandings of numbers to the system of rational numbers.

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

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

6.NS.B.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 example, express 36 + 8 as 4 (9 + 2)..

6.NS.C.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, credits/debits, 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.C.6 Basic Geometric ideas: Triangle - vertices, sides, angles, interior and exterior, altitude and median.

Basic Geometric ideas: Quadrilateral — Sides, vertices, angles, diagonals, adjacent sides and opposite sides (only convex quadrilateral 
are to be discussed), interior and exterior of a quadrilateral.

Basic Geometric ideas: Circle — Centre, radius, diameter, arc, sector, chord, segment, semicircle, circumference, interior and exterior.

Understanding Elementary Shapes (2-D and 3-D): Measure of Line segment.

6.NS.C.7 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.C.6.A

Recognize opposite signs of numbers as indicating 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.

6.NS.C.6.B
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Understand signs of numbers in ordered pairs as indicating locations in quadrants 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.C.6.C

Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of 
integers and other rational numbers on a coordinate plane.

Understand ordering and absolute value of rational numbers.

6.NS.C.7.A

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.C.7.B

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

6.NS.C.7.C

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.C.7.D

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 dollars.

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

Expressions and 
Equations

• Apply and extend previous understandings of arithmetic to algebraic expressions.
• Reason about and solve one-variable equations and inequalities.
• Represent and analyze quantitative relationships between dependent and independent variables.

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

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

6.EE.A.2.A

Write expressions that record operations with numbers and with letters standing for numbers. For example, express the calculation 
“Subtract y from 5” as 5 - y.

6.EE.A.2.B

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.

6.EE.A.2.C

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 example, use the formulas V = s3 and A = 6 s2 to find the volume 
and surface area of a cube with sides of length s = 1/2.

6.EE.A.3 Apply the properties of operations to generate equivalent expressions. For example, apply the distributive property to the expression 3 
(2 + x) to produce the equivalent expression 6 + 3x; apply the distributive property to the expression 24x + 18y to produce the 
equivalent expression 6 (4x + 3y); apply properties of operations to y + y + y to produce the equivalent expression 3y.

6.EE.A.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 example, the expressions y + y + y and 3y are equivalent because they name the same number regardless of 
which number y stands for..

6.EE.B.5 Understand solving an equation or inequality as a process of answering a question: 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.B.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.B.7 Solve real-world and mathematical problems by writing and solving equations of the form x + p = q and px = q for cases in which p, q 
and x are all nonnegative rational numbers.

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

6.EE.C.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.
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Geometry Solve real-world and mathematical problems involving area, surface area, and volume.

6.G.A.1 Find the 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.A.2 Find the volume of a right rectangular prism with fractional edge lengths by packing 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. Apply the 
formulas V = l w 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

6.G.A.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.

6.G.A.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.

Statistics and 
Probability

• Develop understanding of statistical variability.
• Summarize and describe distributions.

6.SP.A.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 I?” 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.A.2

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

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

6.SP.B.5 6.SP.B.5.A

Reporting the number of observations.

6.SP.B.5.B

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

6.SP.B.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.

6.SP.B.5.D

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.

Grade 7
Standard Descriptions

Ratios and 
Proportional 

Analyze proportional relationships and use them to solve real-world and mathematical problems.

7.RP.A.1. Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or 
different units. For example, if a person walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction 1/2/1/4 miles 
per hour, equivalently 2 miles per hour.

7.RP.A.2 Recognize and represent proportional relationships between quantities

RP.A.2.A

Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent ratios in a table or graphing on a 
coordinate plane and observing whether the graph is a straight line through the origin.

7.RP.A.2.B

Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal descriptions of proportional 
relationships.

7.RP.A.2.C

Represent proportional relationships by equations. For example, if total cost t is proportional to the number n of items purchased at a 
constant price p, the relationship between the total cost and the number of items can be expressed as t = pn.

7.RP.A.2.D

Explain what a point (x, y) on the graph of a proportional relationship means in terms of the situation, with special attention to the 
points (0, 0) and (1, r) where r is the unit rate.
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7.RP.A.3 Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest, tax, markups and markdowns, 
gratuities and commissions, fees, percent increase and decrease, percent error.

The Number 
System Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.

7.NS.A.1 Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers; represent addition and 
subtraction on a horizontal or vertical number line diagram.

7.NS.A.1.A

Describe situations in which opposite quantities combine to make 0. For example, a hydrogen atom has 0 charge because its two 
constituents are oppositely charged.

7.NS.A.1.B

Understand p + q as the number located a distance |q| from p, in the positive or negative direction depending on whether q is positive 
or negative. Show that a number and its opposite have a sum of 0 (are additive inverses). Interpret sums of rational numbers by 
describing real-world contexts.

7.NS.A.1.C

Understand subtraction of rational numbers as adding the additive inverse, p - q = p + (-q). Show that the distance between two 
rational numbers on the number line is the absolute value of their difference, and apply this principle in real-world contexts.

7.NS.A.1.D

Apply properties of operations as strategies to add and subtract rational numbers.

7.NS.A.2 Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers.

7.NS.A.2.A

Understand that multiplication is extended from fractions to rational numbers by requiring that operations continue to satisfy the 
properties of operations, particularly the distributive property, leading to products such as (-1)(-1) = 1 and the rules for multiplying 
signed numbers. Interpret products of rational numbers by describing real-world contexts.

7.NS.A.2.B

Understand that integers can be divided, provided that the divisor is not zero, and every quotient of integers (with non-zero divisor) is a 
rational number. If p and q are integers, then -(p/q) = (-p)/q = p/(-q). Interpret quotients of rational numbers by describing real-world 
contexts.

7.NS.A.2.C

Apply properties of operations as strategies to multiply and divide rational numbers.

7.NS.A.2.D

Convert a rational number to a decimal using long division; know that the decimal form of a rational number terminates in 0s or 
eventually repeats.

7.NS.A.3 Solve real-world and mathematical problems involving the four operations with rational numbers.

Expressions and 
Equations

• Use properties of operations to generate equivalent expressions.
• Solve real-life and mathematical problems using numerical and algebraic expressions and equations.

7.EE.A.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients.

7.EE.A.2 Understand that rewriting an expression in different forms in a problem context can shed light on the problem and how the quantities 
in it are related. For example, a + 0.05a = 1.05a means that “increase by 5%” is the same as “multiply by 1.05.”

7.EE.B.3 Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, 
fractions, and decimals), using tools strategically. Apply properties of operations to calculate with numbers in any form; convert 
between forms as appropriate; and assess the reasonableness of answers using mental computation and estimation strategies. For 
example: If a woman making $25 an hour gets a 10% raise, she will make an additional 1/10 of her salary an hour, or $2.50, for a new 
salary of $27.50. If you want to place a towel bar 9 3/4 inches long in the center of a door that is 27 1/2 inches wide, you will need to 
place the bar about 9 inches from each edge; this estimate can be used as a check on the exact computation.

7.EE.B.4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve 
problems by reasoning about the quantities

7.EE.B.4.A

Solve word problems leading to equations of the form px + q = r and p(x + q) = r, where p, q, and r are specific rational numbers. Solve 
equations of these forms fluently. Compare an algebraic solution to an arithmetic solution, identifying the sequence of the operations 
used in each approach. For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its width?

7.EE.B.4.B

Solve word problems leading to inequalities of the form px + q > r or px + q < r, where p, q, and r are specific rational numbers. Graph 
the solution set of the inequality and interpret it in the context of the problem. For example: As a salesperson, you are paid $50 per 
week plus $3 per sale. This week you want your pay to be at least $100. Write an inequality for the number of sales you need to make, 
and describe the solutions.

Geometry • Draw, construct and describe geometrical figures and describe the relationships between them.
• Solve real-life and mathematical problems involving angle measure, area, surface area, and volume
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7.G.A.1 Solve problems involving scale drawings of geometric figures, including computing actual lengths and areas from a scale drawing and 
reproducing a scale drawing at a different scale.

7.G.A.2 Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. Focus on constructing 
triangles from three measures of angles or sides, noticing when the conditions determine a unique triangle, more than one triangle, or 
no triangle.

7.G.A.3 Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane sections of right rectangular prisms 
and right rectangular pyramids.

7.G.B.4 Know the formulas for the area and circumference of a circle and use them to solve problems; give an informal derivation of the 
relationship between the circumference and area of a circle.

7.G.B.5 Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step problem to write and solve simple 
equations for an unknown angle in a figure.

7.G.B.6 Solve real-world and mathematical problems involving area, volume and surface area of two- and three-dimensional objects composed 
of triangles, quadrilaterals, polygons, cubes, and right prisms.

Statistics and 
Probability

• Use random sampling to draw inferences about a population.
• Draw informal comparative inferences about two populations.
• Investigate chance processes and develop, use, and evaluate probability models.

7.SP.A.1 Understand that statistics can be used to gain information about a population by examining a sample of the population; generalizations 
about a population from a sample are valid only if the sample is representative of that population. Understand that random sampling 
tends to produce representative samples and support valid inferences.

7.SP.A.2 Use data from a random sample to draw inferences about a population with an unknown characteristic of interest. Generate multiple 
samples (or simulated samples) of the same size to gauge the variation in estimates or predictions. For example, estimate the mean 
word length in a book by randomly sampling words from the book; predict the winner of a school election based on randomly sampled 
survey data. Gauge how far off the estimate or prediction might be.

7.SP.B.3 Informally assess the degree of visual overlap of two numerical data distributions with similar variabilities, measuring the difference 
between the centers by expressing it as a multiple of a measure of variability. For example, the mean height of players on the 
basketball team is 10 cm greater than the mean height of players on the soccer team, about twice the variability (mean absolute 
deviation) on either team; on a dot plot, the separation between the two distributions of heights is noticeable.

7.SP.B.4 Use measures of center and measures of variability for numerical data from random samples to draw informal comparative inferences 
about two populations. For example, decide whether the words in a chapter of a seventh-grade science book are generally longer than 
the words in a chapter of a fourth-grade science book.

7.SP.C.5 Understand that the probability of a chance event is a number between 0 and 1 that expresses the likelihood of the event occurring. 
Larger numbers indicate greater likelihood. A probability near 0 indicates an unlikely event, a probability around 1/2 indicates an event 
that is neither unlikely nor likely, and a probability near 1 indicates a likely event.

7.SP.C.6 Approximate the probability of a chance event by collecting data on the chance process that produces it and observing its long-run 
relative frequency, and predict the approximate relative frequency given the probability. For example, when rolling a number cube 600 
times, predict that a 3 or 6 would be rolled roughly 200 times, but probably not exactly 200 times.

7.SP.C.7 Develop a probability model and use it to find probabilities of events. Compare probabilities from a model to observed frequencies; if 
the agreement is not good, explain possible sources of the discrepancy.

7.SP.C.7.A

Develop a uniform probability model by assigning equal probability to all outcomes, and use the model to determine probabilities of 
events. For example, if a student is selected at random from a class, find the probability that Jane will be selected and the probability 
that a girl will be selected.

7.SP.C.7.B

Develop a probability model (which may not be uniform) by observing frequencies in data generated from a chance process. For 
example, find the approximate probability that a spinning penny will land heads up or that a tossed paper cup will land open-end down. 
Do the outcomes for the spinning penny appear to be equally likely based on the observed frequencies?

7.SP.C.8 Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation.

7.SP.C.8.A

Understand that, just as with simple events, the probability of a compound event is the fraction of outcomes in the sample space for 
which the compound event occurs.

7.SP.C.8.B

Represent sample spaces for compound events using methods such as organized lists, tables and tree diagrams. For an event described 
in everyday language (e.g., “rolling double sixes”), identify the outcomes in the sample space which compose the event.

7.SP.C.8.C

Design and use a simulation to generate frequencies for compound events. For example, use random digits as a simulation tool to 
approximate the answer to the question: If 40% of donors have type A blood, what is the probability that it will take at least 4 donors to 
find one with type A blood?

Grade 8
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Standard Descriptions

The Number 
System Know that there are numbers that are not rational, and approximate them by rational numbers.

8.NS.A.1 Know that numbers that are not rational are called irrational. Understand informally that every number has a decimal expansion; for 
rational numbers show that the decimal expansion repeats eventually, and convert a decimal expansion which repeats eventually into a 
rational number.

8.NS.A.2 Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them approximately on a number 

line diagram, and estimate the value of expressions (e.g., π2). For example, by truncating the decimal expansion of √2, show that √2 is 
between 1 and 2, then between 1.4 and 1.5, and explain how to continue on to get better approximations.

Expressions and 
Equations

• Work with radicals and integer exponents.
• Understand the connections between proportional relationships, lines, and linear equations.
• Analyze and solve linear equations and pairs of simultaneous linear equations.

8.EE.A.1 Know and apply the properties of integer exponents to generate equivalent numerical expressions. For example, 32 × 3-5 = 3-3 = 1/33 = 
1/27.

8.EE.A.2 Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a positive rational 

number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that √2 is irrational.

8.EE.A.3 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to 
express how many times as much one is than the other. For example, estimate the population of the United States as 3 times 108 and 
the population of the world as 7 times 109, and determine that the world population is more than 20 times larger.

8.EE.A.4 Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific notation are 
used. Use scientific notation and choose units of appropriate size for measurements of very large or very small quantities (e.g., use 
millimeters per year for seafloor spreading). Interpret scientific notation that has been generated by technology

8.EE.B.5 Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships 
represented in different ways. For example, compare a distance-time graph to a distance-time equation to determine which of two 
moving objects has greater speed.

8.EE.B.6 Use similar triangles to explain why the slope m is the same between any two distinct points on a non-vertical line in the coordinate 
plane; derive the equation y = mx for a line through the origin and the equation y = mx + b for a line intercepting the vertical axis at b.

8.EE.C.7 Solve linear equations in one variable.

8.EE.C.7.A

Give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions. Show which of these 
possibilities is the case by successively transforming the given equation into simpler forms, until an equivalent equation of the form x = 
a, a = a, or a = b results (where a and b are different numbers).

8.EE.C.7.B

Solve linear equations with rational number coefficients, including equations whose solutions require expanding expressions using the 
distributive property and collecting like terms.

8.EE.C.8 Analyze and solve pairs of simultaneous linear equations.

8.EE.C.8.A

Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs, 
because points of intersection satisfy both equations simultaneously.

8.EE.C.8.B

Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple 
cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot simultaneously be 5 and 8.

8.EE.C.8.C

Solve real-world and mathematical problems leading to two linear equations in two variables. For example, given coordinates for two 
pairs of points, determine whether the line through the first pair of points intersects the line through the second pair.

Geometry • Understand congruence and similarity using physical models, transparencies, or geometry software.
• Understand and apply the Pythagorean Theorem.
• Solve real-world and mathematical problems involving volume of cylinders, cones and spheres.

8.G.A.1 Verify experimentally the properties of rotations, reflections, and translations:

8.G.A.1.A

Lines are taken to lines, and line segments to line segments of the same length.

8.G.A.1.B

Angles are taken to angles of the same measure.

8.G.A.1.C

Parallel lines are taken to parallel lines.

8.G.A.2 Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of 
rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.

8.G.A.3 Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.



© Mindsets Learning 2021 19

8.G.A.4 Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, 
reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the similarity 
between them.

8.G.A.5 Use informal arguments to establish facts about the angle sum and exterior angle of triangles, about the angles created when parallel 
lines are cut by a transversal, and the angle-angle criterion for similarity of triangles. For example, arrange three copies of the same 
triangle so that the sum of the three angles appears to form a line, and give an argument in terms of transversals why this is so.

8.G.B.6 Explain a proof of the Pythagorean Theorem and its converse.

8.G.B.7 Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and mathematical problems in two 
and three dimensions.

8.G.B.8 Apply the Pythagorean Theorem to find the distance between two points in a coordinate system.

8.G.C.9 Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems.

Statistics and 
Probability Investigate patterns of association in bivariate data.

8.SP.A.1 Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. 
Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear association.

8.SP.A.2 Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that suggest a 
linear association, informally fit a straight line, and informally assess the model fit by judging the closeness of the data points to the 
line.

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

8.SP.A.4 Understand that patterns of association can also be seen in bivariate categorical data by displaying frequencies and relative frequencies 
in a two-way table. Construct and interpret a two-way table summarizing data on two categorical variables collected from the same 
subjects. Use relative frequencies calculated for rows or columns to describe possible association between the two variables. For 
example, collect data from students in your class on whether or not they have a curfew on school nights and whether or not they have 
assigned chores at home. Is there evidence that those who have a curfew also tend to have chores?

Functions • Define, evaluate, and compare functions.
• Use functions to model relationships between quantities.

8.F.A.1 Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered pairs 
consisting of an input and the corresponding output.

8.F.A.2 Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal 
descriptions). For example, given a linear function represented by a table of values and a linear function represented by an algebraic 
expression, determine which function has the greater rate of change.

8.F.A.3 Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not 
linear. For example, the function A = s2 giving the area of a square as a function of its side length is not linear because its graph 
contains the points (1,1), (2,4) and (3,9), which are not on a straight line.

8.F.B.4 Construct a function to model a linear relationship between two quantities. Determine the rate of change  and initial value of the 
function from a description of a relationship or from two (x, y) values, including reading these from a table or from a graph. Interpret 
the rate of change and initial value of a linear function in terms of the situation it models, and in terms of its graph or a table of values.

8.F.B.5 Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or 
decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.

High School
Standard Descriptions

Interpreting 
Functions

• Understand the concept of a function and use function notation
• Interpret functions that arise in applications in terms of the context
• Analyze functions using different representations

HSF.IF.A.1 Understand that a function from one set (called the domain) to another set (called the range) assigns to each element of the domain 
exactly one element of the range. If f is a function and x is an element of its domain, then f(x) denotes the output of f corresponding to 
the input x. The graph of f is the graph of the equation y = f(x).

HSF.IF.A.2 Use function notation, evaluate functions for inputs in their domains, and interpret statements that use function notation in terms of a 
context.

HSF.IF.A.3 Recognize that sequences are functions, sometimes defined recursively, whose domain is a subset of the integers. For example, the 

Fibonacci sequence is defined recursively by f(0) = f(1) = 1, f(n+1) = f(n) + f(n-1) for n ≥ 1.

HSF.IF.B.4 For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, 
and sketch graphs showing key features given a verbal description of the relationship. Key features include: intercepts; intervals where 
the function is increasing, decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior; and 
periodicity.*
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HSF.IF.B.5 Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. For example, if the 
function h(n) gives the number of person-hours it takes to assemble n engines in a factory, then the positive integers would be an 
appropriate domain for the function.

HSF.IF.B.6 Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval. 
Estimate the rate of change from a graph.*

HSF.IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more 
complicated cases.*

HSF.IF.C.7.A

Graph linear and quadratic functions and show intercepts, maxima, and minima

HSF.IF.C.7.B

Graph square root, cube root, and piecewise-defined functions, including step functions and absolute value functions.

HSF.IF.C.7.C

Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end behavior

HSF.IF.C.7.D

(+) Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and showing end behavior.

HSF.IF.C.7.E

Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric functions, showing period, 
midline, and amplitude.

HSF.IF.C.8 Write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the function.

HSF.IF.C.8.A

Use the process of factoring and completing the square in a quadratic function to show zeros, extreme values, and symmetry of the 
graph, and interpret these in terms of a context.

HSF.IF.C.8.B

Use the properties of exponents to interpret expressions for exponential functions. For example, identify percent rate of change in 
functions such as y = (1.02) t, y = (0.97)t, y = (1.01)12 t, y = (1.2) t/10, and classify them as representing exponential growth or decay.

HSF.IF.C.9 Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal 
descriptions). For example, given a graph of one quadratic function and an algebraic expression for another, say which has the larger 
maximum.

Building 
Functions

• Build a function that models a relationship between two quantities
• Build new functions from existing functions

HSF.BF.A.1 Write a function that describes a relationship between two quantities.*

HSF.BF.A.1.A

Determine an explicit expression, a recursive process, or steps for calculation from a context.

HSF.BF.A.1.B

Combine standard function types using arithmetic operations. For example, build a function that models the temperature of a cooling 
body by adding a constant function to a decaying exponential, and relate these functions to the model.

HSF.BF.A.1.C

HSF.BF.A.2 (+) Compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, and h(t) is the height of a 
weather balloon as a function of time, then T(h(t)) is the temperature at the location of the weather balloon as a function of time.

HSF.BF.B.3 Write arithmetic and geometric sequences both recursively and with an explicit formula, use them to model situations, and translate 
between the two forms.*

HSF.BF.B.4 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of k (both positive and negative); 
find the value of k given the graphs. Experiment with cases and illustrate an explanation of the effects on the graph using technology. 
Include recognizing even and odd functions from their graphs and algebraic expressions for them.

Find inverse functions.

HSF.BF.B.4.A

Solve an equation of the form f(x) = c for a simple function f that has an inverse and write an expression for the inverse. For example, f

(x) =2 x3 or f(x) = (x+1)/(x-1) for x ≠ 1.

HSF.BF.B.4.B

Verify by composition that one function is the inverse of another.

HSF.BF.B.4.C

Read values of an inverse function from a graph or a table, given that the function has an inverse.

HSF.BF.B.4.D

Produce an invertible function from a non-invertible function by restricting the domain.

HSF.BF.B.5 (Understand the inverse relationship between exponents and logarithms and use this relationship to solve problems involving 
logarithms and exponents.
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Linear, 
Quadratic, & 
Exponential 
Models

• Construct and compare linear and exponential models and solve problems
• Interpret expressions for functions in terms of the situation they model

HSF.LE.A.1 Distinguish between situations that can be modeled with linear functions and with exponential functions.

HSF.LE.A.1.A

Prove that linear functions grow by equal differences over equal intervals, and that exponential functions grow by equal factors over 
equal intervals.

HSF.LE.A.1.B

Recognize situations in which one quantity changes at a constant rate per unit interval relative to another.

HSF.LE.A.1.C

Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval relative to another.

HSF.LE.A.2 Construct linear and exponential functions, including arithmetic and geometric sequences, given a graph, a description of a 
relationship, or two input-output pairs (include reading these from a table).

HSF.LE.A.3 Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a quantity increasing linearly, 
quadratically, or (more generally) as a polynomial function.

HSF.LE.A.4 For exponential models, express as a logarithm the solution to abct = d where a, c, and d are numbers and the base b is 2, 10, or e; 
evaluate the logarithm using technology.

HSF.LE.B.5 Interpret the parameters in a linear or exponential function in terms of a context.

Trigonometric 
Functions

• Extend the domain of trigonometric functions using the unit circle
• Model periodic phenomena with trigonometric functions
• Prove and apply trigonometric identities

HSF.TF.A.1 Understand radian measure of an angle as the length of the arc on the unit circle subtended by the angle.

HSF.TF.A.2 Explain how the unit circle in the coordinate plane enables the extension of trigonometric functions to all real numbers, interpreted as 
radian measures of angles traversed counterclockwise around the unit circle.

HSF.TF.A.3 Use special triangles to determine geometrically the values of sine, cosine, tangent for π/3, π/4 and π/6, and use the unit circle to 

express the values of sine, cosine, and tangent for x, π + x, and 2π - x in terms of their values for x, where x is any real number.

HSF.TF.A.4 (Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions.

HSF.TF.B.5 Choose trigonometric functions to model periodic phenomena with specified amplitude, frequency, and midline.*

HSF.TF.B.6 Understand that restricting a trigonometric function to a domain on which it is always increasing or always decreasing allows its 
inverse to be constructed.

HSF.TF.B.7 Use inverse functions to solve trigonometric equations that arise in modeling contexts; evaluate the solutions using technology, and 
interpret them in terms of the context.*

HSF.TF.C.8 Prove the Pythagorean identity sin2(θ) + cos2(θ) = 1 and use it to find sin(θ), cos(θ), or tan(θ) given sin(θ), cos(θ), or tan(θ) and the 
quadrant of the angle.

HSF.TF.C.9 Prove the addition and subtraction formulas for sine, cosine, and tangent and use them to solve problems.
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NGSS Science Appendix
Standard Subtopic Descriptions

Physical Sciences

MS.PS1-1 Matter and its 
interactions

Develop models to describe the atomic composition of simple molecules and extended structures.

MS.PS1-2 Analyze and interpret data on the properties of substances before and after the substances interact to determine 
if a chemical reaction has occurred.

MS.PS1-3 Gather and make sense of information to describe that synthetic materials come from natural resources and 
impact society.

MS.PS1-4 Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure 
substance when thermal energy is added or removed.

MS.PS1-5 Develop and use a model to describe how the total number of atoms does not change in a chemical reaction and 
thus mass is conserved.

MS.PS1-6 Undertake a design project to construct, test, and modify a device that either releases or absorbs thermal energy 
by chemical processes.

MS-PS2-1 Motion and stability: 
forces and 
interactions

Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding objects.

MS-PS2-2 Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces 
on the object and the mass of the object.

MS-PS2-3 Ask questions about data to determine the factors that affect the strength of electric and magnetic forces.

MS-PS2-4 Construct and present arguments using evidence to support the claim that gravitational interactions are attractive 
and depend on the masses of interacting objects.

MS-PS2-5 Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between 
objects exerting forces on each other even though the objects are not in contact.

MS-PS3-1 Energy Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the mass of an 
object and to the speed of an object.

MS-PS3-2 Develop a model to describe that when the arrangement of objects interacting at a distance changes, different 
amounts of potential energy are stored in the system.

MS-PS3-3 Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal 
energy transfer

MS-PS3-4 Plan an investigation to determine the relationships among the energy transferred, the type of matter, the mass, 
and the change in the average kinetic energy of the particles as measured by the temperature of the sample.

MS-PS3-5 Construct, use, and present arguments to support the claim that when the kinetic energy of an object changes, 
energy is transferred to or from the object.

MS-PS4-1 Waves and their 
application in 
technologies for 
information transfer

Use mathematical representations to describe a simple model for waves that includes how the amplitude of a 
wave is related to the energy in a wave.

MS-PS4-2 Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various 
materials.

MS-PS4-3 Integrate qualitative scientific and technical information to support the claim that digitized signals are a more 
reliable way to encode and transmit information than analog signals

Life Sciences

MS.LS1-1 From molecules to 
organism: structures 
and processes

Conduct an investigation to provide evidence that living things are made of cells; either one cell or many different 
numbers and types of cells.

MS.LS1-2 Develop and use a model to describe the function of a cell as a whole and ways parts of cells contribute to the 
function.

MS.LS1-3 Use argument supported by evidence for how the body is a system of interacting subsystems composed of groups 
of cells.

MS.LS1-4 Use argument based on empirical evidence and scientific reasoning to support an explanation for how 
characteristic animal behaviors and specialized plant structures affect the probability of successful reproduction of 
animals and plants respectively

MS.LS1-5 Construct a scientific explanation based on evidence for how environmental and genetic factors influence the 
growth of organisms.

MS.LS1-6 Construct a scientific explanation based on evidence for the role of photosynthesis in the cycling of matter and 
flow of energy into and out of organisms.

MS.LS1-7 Develop a model to describe how food is rearranged through chemical reactions forming new molecules that 
support growth and/or release energy as this matter moves through an organism.

MS.LS1-8 Gather and synthesize information that sensory receptors respond to stimuli by sending messages to the brain for 
immediate behavior or storage as memories.
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MS.LS2-1 Ecosystems: 
interactions, energy 
and dynamics

Analyze and interpret data to provide evidence for the effects of resource availability on organisms and 
populations of organisms in an ecosystem.

MS.LS2-2 Construct an explanation that predicts patterns of interactions among organisms across multiple ecosystems.

MS.LS2-3 Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts of an 
ecosystem.

MS.LS2-4 Construct an argument supported by empirical evidence that changes to physical or biological components of an 
ecosystem affect populations.

MS.LS2-5 Evaluate competing design solutions for maintaining biodiversity and ecosystem services.*

MS.LS3-1 Biological evolution: 
unity and diversity

Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may 
affect proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the 
organism.

MS.LS3-2 Develop and use a model to describe why asexual reproduction results in offspring with identical genetic 
information and sexual reproduction results in offspring with genetic variation.

MS.LS3-3 Analyze and interpret data for patterns in the fossil record that document the existence, diversity, extinction, and 
change of life forms throughout the history of life on Earth under the assumption that natural laws operate today 
as in the past.

MS.LS3-4 Construct an explanation based on evidence that describes how genetic variations of traits in a population 
increase some individuals’ probability of surviving and reproducing in a specific environment.

MS.LS3-5 Gather and synthesize information about the technologies that have changed the way humans influence the 
inheritance of desired traits in organisms.

MS.LS3-6 Use mathematical representations to support explanations of how natural selection may lead to increases and 
decreases of specific traits in populations over time.

Earth and space 
sciences

MS-ESS1-1 Earth’s Place in the 
Universe

Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases, eclipses of 
the sun and moon, and seasons.

MS-ESS1-2 Develop and use a model to describe the role of gravity in the motions within galaxies and the solar system.

MS-ESS1-3 Analyze and interpret data to determine scale properties of objects in the solar system.

MS-ESS1-4 Construct a scientific explanation based on evidence from rock strata for how the geologic time scale is used to 
organize Earth’s 4.6-billion-year-old history.

MS-ESS2-1 Earth’s system Develop a model to describe the cycling of Earth’s materials and the flow of energy that drives this process.

MS-ESS2-2 Construct an explanation based on evidence for how geoscience processes have changed Earth’s surface at 
varying time and spatial scales.

MS-ESS2-3 Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seafloor structures to 
provide evidence of the past plate motions.

MS-ESS2-4 Develop a model to describe the cycling of water through Earth’s systems driven by energy from the sun and the 
force of gravity.

MS-ESS2-5 Collect data to provide evidence for how the motions and complex interactions of air masses results in changes in 
weather conditions.

MS-ESS2-6 Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of 
atmospheric and oceanic circulation that determine regional climates.

MS-ESS3-1 Earth and Human 
Activity

Construct a scientific explanation based on evidence for how the uneven distributions of Earth’s mineral, energy, 
and groundwater resources are the result of past and current geoscience processes.

MS-ESS3-2 Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the development 
of technologies to mitigate their effects.

MS-ESS3-3 Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.

MS-ESS3-4 Construct an argument supported by evidence for how increases in human population and per-capita 
consumption of natural resources impact Earth’s systems.

MS-ESS3-5 Ask questions to clarify evidence of the factors that have caused the rise in global temperatures over the past 
century.

Engineering, 
technology and 
applications of 
science

MS-ETS1-1 Engineering Design Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, 
taking into account relevant scientific principles and potential impacts on people and the natural environment 
that may limit possible solutions.

MS-ETS1-2 Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and 
constraints of the problem.
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MS-ETS1-3

Engineering Design

Analyze data from tests to determine similarities and differences among several design solutions to identify the 
best characteristics of each that can be combined into a new solution to better meet the criteria for success.

MS-ETS1-4 Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such 
that an optimal design can be achieved




