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Engineering: Design  
and Build
National Standards Alignment

NGSS Scientific 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

Next Generation Science Standards
Prformance Expectations

4-PS3-1:   Use evidence to construct an explanation relating the speed of an object to the energy of that object.
4-PS3-4:   Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.
5-PS2-1:   Support an argument that the gravitational force exerted by Earth on objects is directed down.
3-5-ETS1-1:   Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on 

materials, time, or cost.
3-5-ETS1-2:   Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and 

constraints of the problem.
3-5-ETS1-3:   Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a 

model or prototype that can be improved.
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-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-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.

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. DC11425
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Common Core State Standards Mathematical Practices
MP1: Make sense of problems and persevere in solving them.
MP2: Reason abstractly and quantitatively.
MP4: Model with mathematics.
MP5: Use appropriate tools strategically.
MP6: Attend to precision.

Common Core State Standards Mathematics
4.MD.A2:   Use the four operations to solve word problems involving distances, intervals of time, liquid volumes, masses of objects, 

and money, including problems involving simple fractions or decimals, and problems that require expressing measure-
ments given in a larger unit in terms of a smaller unit. Represent measurement quantities using diagrams such as number 
line diagrams that feature a measurement scale.

5.G.A.2:   Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and 
interpret coordinate values of points in the context of the situation.

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

6.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.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.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.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.

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.

Common Core State Standards English Langauge Arts
RI.5.4:   Determine the meaning of general academic and domain-specific words and phrases in a text relevant to a grade 5 topic or 

subject area.
RI.5.10:   By the end of the year, read and comprehend informational texts, including history/social studies, science, and technical 

texts, at the high end of the grades 4–5 text complexity band independently and proficiently.
W.5.10:   Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single 

sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.
W.6.1:   Write arguments to support claims with clear reasons and relevant evidence. 
SL.5.1:   Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on 

grade 5 topics and texts, building on others’ ideas and expressing their own clearly.
RST.6-8.3:   Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical 

tasks.
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).
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