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NGSS Science and Engineering Practices
SEP1: Asking Questions and Defining Problems
SEP2: Developing and Using Models
SEP3: Planning and Carrying out Investigations
SEP4: Analyzing and Interpreting Data
SEP5: Using Mathematics and Computational Thinking
SEP6: Constructing Explanations and Designing Solutions
SEP7: Engaging in Argument from Evidence
SEP8: Obtaining, Evaluating, and Communicating Information

NGSS Crosscutting Concepts
1. Patterns
2. Cause and Effect: Mechanism and Explanation
3. Scale, Proportion, and Quantity
4. Systems and System Models
5. Energy and Matter: Flows, Cycles, and Conservation
6. Structure and Function
7. Stability and Change

Next Generation Science Standards
Performance Expectations

MS-ETS1-1:   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 con-
straints 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.

MS-ESS3-3: Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.
MS-LS1-5:   Construct a scientific explanation based on evidence for how environmental and genetic factors influence the growth of 

organisms.
MS-LS2-1:   Analyze and interpret data to provide evidence for the effects of resource availability on organisms and populations of 

organisms in an ecosystem.
MS-LS2-4:   Construct an argument supported by empirical evidence that changes to physical or biological components of an ecosys-

tem affect populations.
Next Generation Science Standards and NGSS are registered trademarks of Achieve. Neither Achieve nor the lead states and partners that developed 
the Next Generation Science Standards were involved in the production of this product, and do not endorse it. DC11429
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MS-LS2-5:   Evaluate competing design solutions for maintain biodiversity and ecosystem services.
MS-LS4-5:   Gather and synthesize information about the technologies that have changed the way humans influence the inheritance of 

desired traits in organisms.

MS-LS4-6:   Use mathematical representations to support explanations of how natural selection may lead to increases and decreases of 
specific traits in populations over time.

Disciplinary Core Ideas

MS-ETS1.A:  The more precisely a design task’s criteria and constraints can be defined, the more likely it is that the designed solution 
will be successful. Specification of constraints includes consideration of scientific principles and other relevant knowl-
edge that are likely to limit possible solutions.

MS-ETS1.B:   A solution needs to be tested, and then modified on the basis of the test results, in order to improve it. There are systemat-
ic processes for evaluating solutions with respect to how well they meet the criteria and constraints of a problem. Some-
times parts of different solutions can be combined to create a solution that is better than any of its predecessors. Models 
of all kinds are important for testing solutions.

MS-ETS1.C:   Although one design may not perform the best across all tests, identifying the characteristics of the design that performed 
the best in each test can provide useful information for the redesign process—that is, some of those characteristics may 
be incorporated into the new design. The iterative process of testing the most promising solutions and modifying what is 
proposed on the basis of the test results leads to greater refinement and ultimately to an optimal solution.

MS-ESS3.C:  Human activities have significantly altered the biosphere, sometimes damaging or destroying natural habitats and causing 
the extinction of other species. But changes to Earth’s environments can have different impacts (negative and positive) for 
different living things. Typically as human populations and per-capita consumption of natural resources increase, so do 
the negative impacts on Earth unless the activities and technologies involved are engineered otherwise.

MS-LS1.A:  All living things are made up of cells, which is the smallest unit that can be said to be alive. An organism may consist of 
one single cell (unicellular) or many different numbers and types of cells (multicellular). Within cells, special structures 
are responsible for particular functions, and the cell membrane forms the boundary that controls what enters and leaves 
the cell. In multicellular organisms, the body is a system of multiple interacting subsystems. These subsystems are groups 
of cells that work together to form tissues and organs that are specialized for particular body functions.

MS-LS1.B:   Organisms reproduce, either sexually or asexually, and transfer their genetic information to their offspring.
MS-LS1.C:   Plants, algae (including phytoplankton), and many microorganisms use the energy from light to make sugars (food) from 

carbon dioxide from the atmosphere and water through the process of photosynthesis, which also releases oxygen. These 
sugars can be used immediately or stored for growth or later use. Within individual organisms, food moves through a 
series of chemical reactions in which it is broken down and rearranged to form new molecules, to support growth, or to 
release energy.

MS-LS3.B:   In sexually reproducing organisms, each parent contributes half of the genes acquired (at random) by the offspring.  
Individuals have two of each chromosome and hence two alleles of each gene, one acquired from each parent. These 
versions may be identical or may differ from each other.

Common Core State Standards Mathematical Practices
MP1: Make sense of problems and persevere in solving them.
MP2: Reason abstractly and quantitatively.
MP3: Construct viable arguments and critique the reasoning of others.
MP4: Model with mathematics.
MP5: Use appropriate tools strategically.
MP6: Attend to precision.
MP7: Look for and make use of structure.
MP8: Look for an express regularity in repeated reasoning.
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Common Core State Standards Mathematics
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.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.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.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.SP.B.5:   Summarize numerical data sets in relation to their context.
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 = lwh and V = bh to find volumes of right rectangular prisms with fractional edge lengths in 
the context of solving real-world and mathematical problems.

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.

7.NS.A.3:   Solve real-world and mathematical problems involving the four operations with rational numbers.
7.EE.B.4:   Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequal-

ities to solve problems by reasoning about the quantities.
7.RP.A.2:   Recognize and represent proportional relationships between quantities.
7.G.B:   Solve real-life and mathematical problems involving angle measure, area, surface area, and volume.
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.
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 rep-
resented by an algebraic expression, determine which function has the greater rate of change.

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.

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.

Common Core State Standards English Language Arts
RI.6.7:  Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in words to develop 

a coherent understanding of a topic or issue.
RST.6-8.3:   Follow precisely a multistep procedure when carrying out experiments, taking  measurements, or performing technical 

tasks.
RST.6-8.4:   Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific 

scientific or technical context relevant to grades 6–8 texts and topics.
RST.6-8.7:   Integrate quantitative or technical information expressed in words in a text with a version of that information expressed 

visually (e.g., in a flowchart, diagram, model, graph, or table).
RST.6-8.9:   Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that 

gained from reading a text on the same topic.
WHST.6-8.1:   Write arguments focused on discipline-specific content.
WHST.6-8.4:   Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and 

audience.
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WHST.6-8.9:   Draw evidence from informational texts to support analysis, reflection, and research.
SL.6.1:   Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners 

on grade 6 topics, texts, and issues, building on others’ ideas and expressing their own clearly.
SL.6.2:   Interpret information presented in diverse media and formats (e.g., visually, quantitatively, orally) and explain how it con-

tributes to a topic, text, or issue under study.
SL.7.1:   Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners 

on grade 7 topics, texts, and issues, building on others’ ideas and expressing their own clearly.
SL.7.2:   Analyze the main ideas and supporting details presented in diverse media and formats (e.g., visually, quantitatively, oral-

ly) and explain how the ideas clarify a topic, text, or issue under study.
SL.8.1:   Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners 

on grade 8 topics, texts, and issues, building on others’ ideas and expressing their own clearly.
SL.8.4:   Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence, sound valid 

reasoning, and well-chosen details; use appropriate eye contact, adequate volume, and clear pronunciation.
RH.6-8.7:   Integrate visual information (e.g., in charts, graphs, photographs, videos, or maps) with other information in print and 

digital texts.
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