
Mindsets 
Challenges 
Library - Science
Aligned to Next Generation Science Standards

Inquiry focused and NGSS aligned science lessons. 
Ready out-of-the-box for a broad range of students. 
Extended from math challenges for interdisciplinary 
understanding.

October 2018 - Play version 3.14

Real-world   
instructional platform 
for math and STEM

www.mindsets.com
hello@mindsets.com

Boston.San Fransisco.MelbourneLearning



Page 2This page is intentionally left blank



Page 3

Careers Science Challenges PS ETS LS ESS

Reduce, Reuse, Recycle: Shopping Bags
You’re concerned about the negative effects plastic bags are having on the 
environment, particularly to our marine life. Research, design, and build a prototype 
of a reusable shopping bag based on paper, cloth, or mylar. MS-ETS1-1, MS-ETS1-2, 
MS-ETS1-3, MS-ETS1-4
Related to Designing Reusable Bags - CCSS - Grade 6, Algebra
                                                                  - TEKS - Grade 6, Algebra

Innovative Instruments
Spotify is hosting a concert at your school! All the instruments were damaged during 
delivery. Using household items, can you design and build instruments to save 
the day? You will learn how waves produce sound, what affects pitch, and which 
materials produce the best sound. MS-PS 4-1, MS-PS 4-2, MS-ETS1-4
Related to Concert Ts - CCSS - Grade 6, Ratios and Proportional Relationships
                                        - TEKS - Grade 6, Proportionality

Bouncy Ball
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! MS-PS1-2, MS-ETS1-1, MS-ETS1-2, MS-ETS1-3, MS-ETS1-4
Related to Price for Kicks - CCSS - Grade 7, Ratios and Proportional Relationships
                                               - TEKS - Grade 7, Proportionality

Too Hot to Handle!
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. 
MS-PS3-4, MS-ETS1-1, MS-ETS1-2, MS-ETS1-3, MS-ETS1-4
Related to Pizza Delight - CCSS - Grade 7, Ratios and Proportional Relationships
                                            - TEKS - Grade 7, Proportionality

Flight - Lift Off!
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! MS-
ETS1-3, MS-ETS1-4
Related to Amazing Race Adventure - CCSS - Grade 7, Algebra
                                                                  - TEKS - Grade 7, Proportionality

Next Generation Science Standards (NGSS)  - See appendix for the full standard
PS:Physical Sciences          ETS: Engineering, Technology and Application of Sciences          LS: Life Sciences          ESS: Earth and Space Sciences  

Common Core State Standards (CCSS)
Texas Essential Knowledge and Skills (TEKS) 
      

Career Sectors
Engineering 
and Design

Energy and     
Utilities

Product 
Development

Mindsets Challenges Library
Mindsets Challenges are standards-aligned, modular, and fully interactive inquiry-
based science lessons inspired by real-world situations with math foundations and PBL 
extensions. Each Challenge is designed for 1-2, 45-60 minute class blocks, making its 
implementation into existing curriculum and teaching schedules seamless. 

Science Challenges 
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Careers Science Challenges PS ETS LS ESS

Car Motor
Building on the success of the Tesla 3, you’d like to improve the electric motor. See 
what makes electric motors work, and learn how to make them go faster!
MS-PS2-3, MS-PS2-5, MS-ETS1-2, MS-ETS1-4
Related to Electric Cars 1, 2 - CCSS - Grade 8, Functions
                                                   - TEKS --

The Case for Casein
After a exciting week of selling Sunset Sales, you’ve got hundreds of gallons of 
unused milk. Using the milk’s casein, recycle the milk 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! 
MS-PS1-2 MS-PS1-3
Related to Sunset Sales - CCSS - Grade 8, Functions
                                            - TEKS - Grade 8, Proportionality

Light the Night: Solar Panels
Your partnership with the 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! MS-LS2-3, MS ESS3-3
Related to Solar Energy for Power - CCSS - Grade 7, Geometry
                                                           - TEKS - Grade 7, Algebra

Carbon Footprint
You and your classmates are concerned about the environmental impact of our 
lifestyle choices. In this challenge, you’ll evaluate the carbon footprint of your 
favorite pizza and create a poster to explain how a “low carbon footprint pizza” can 
help to introduce sustainable eating habits while improving our environment. MS-
LS2-3, MS-ESS3-3
Related to Pizza Delight - CCSS - Grade 7, Ratios and Proportional Relationships
                                            - TEKS - Grade 7, Proportionality

Next Generation Science Standards (NGSS)  - See appendix for the full standard
PS:Physical Sciences          ETS: Engineering, Technology and Application of Sciences          LS: Life Sciences          ESS: Earth and Space Sciences  

Common Core State Standards (CCSS)
Texas Essential Knowledge and Skills (TEKS) 
      

Career Sectors
Engineering 
and Design

Energy and     
Utilities

Product 
Development
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APPENDIX
Middle School

Standard Themes Topics
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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Standard Themes Topics
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.

MS-ETS1-3 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

Appendix source: https://www.nextgenscience.org/search-standards


