
Engineering in the  
Next Generation Science Standards

Engineers employ a variety of approaches to 
investigating, modeling, and explaining the world 
around them. They leverage their understanding of 
the way things work to design solutions to problems.

The Next Generation Science Standards include 
eight science and engineering practices that show 
students how scientists and engineers actually 
investigate, model, and explain the real world, and 
design and produce effective solutions to real-world 
problems. In the classroom, the science and 
engineering practices help students understand 
how scientists and engineers actually work.

Where do design solutions  
come from?

—A Framework for K–12 Science Education: 
Practices, Crosscutting Concepts, and  
Core Ideas (2012)

The actual doing of science 

and engineering can pique 

students' curiosity, capture 

their interest, and motivate 

their continued study.



The Science and Engineering Practices

Asking Questions and Defining Problems

It all starts with a problem. Engineers first need to ask themselves what 
they are setting out to solve and then set criteria to measure themselves 
against. They must also understand what, if any, constraints they are 
working with.

Example: In the Metabolism Engineering Internship (middle school), 
students are challenged to design a nutrition bar for people in regions 
affected by natural disasters. The bars must provide the proper balance 
of proteins and carbohydrates for the specific populations and meet 
budget constraints.
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Developing and Using Models

Engineers use models both before and during the actual design process. 
Before they begin the process they may use models or simulations to 
describe existing systems and identify flaws. During the process they  
may use models to test proposed systems.

Example: In the Environments and Survival unit (grade 3), students 
assume the role of biomimicry engineers investigating a population of 
grove snails to inspire design ideas. Students use a model to investigate 
how environmental conditions affect the likelihood that organisms can 
meet their survival needs.
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Planning and Carrying Out Investigations

Planning and carrying out investigations gives engineers information 
critical to the design of potential solutions. To design successful 
investigations, engineers identify variables, define what success  
looks like, and leverage tools to collect and analyze data. Effective 
investigations allow engineers to test their proposed solutions under 
different circumstances. 

Example: In the Properties of Materials unit (grade 2), students take 
on the role of glue engineers to create a glue for use at their school. 
They conduct hands-on investigations to observe properties of a 
variety of possible glue ingredients and learn how certain materials 
respond to heating and cooling, and search for useful information 
about each ingredient in the unit’s reference book.
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Below we have outlined the aspect of the engineering design process 
that each practice focuses on, as well as a few examples from Amplify 
Science—a new K–8 program built from the ground up for the NGSS.



Analyzing and Interpreting Data

Analyzing and interpreting data allows engineers to identify weaknesses 
in potential solutions and ultimately produce the most efficient, effective 
version. This practice is where engineers compare what they have learned 
to the defined design criteria.

Example: In the Force and Motion Engineering Internship (middle school), 
students explore how to manipulate mass and falling speed in the design 
process in order to design an emergency supply drop pod. They use the 
SupplyDrop design tool to run iterative tests and collect data. They then 
focus on data analysis, noting the structure and function of different 
design features, in order to design a pod that survives the impact of 
colliding with the ground.
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Using Mathematics and Computational Thinking

Engineers can use mathematical relationships to confirm as much 
information as possible about the problem and potential solutions,  
so as to narrow the scope of work. They use computational thinking to 
hypothetically test designs and identify potential improvements.

Example: In the Phase Change: Engineering Internship unit (middle 
school), students act as chemical engineering interns to design an 
incubator for low-birthweight babies. As part of their investigation, 
students analyze data from the Futura BabyWarmer Design Tool 
and use computational thinking in order to investigate the effects of 
insulating materials in an incubation system on energy transfer and 
temperature change.
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Constructing Explanations and Designing Solutions

Engineers arrive at effective solutions by carefully considering design 
criteria, available resources, and other factors. Generally, there is no  
one perfect solution, so engineers must outline the reasons for the 
decisions they have made, as well as effectively communicate the 
proposed solution.

Example: In the Natural Selection Engineering Internship (middle 
school), students design a malaria treatment plan. Students collect 
and analyze data, complete iterative tests, and learn about optimizing 
designs. Students compose a written proposal that supports their 
optimal design for a safe and effective malaria treatment plan.
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Engaging in Argument from Evidence

Engineers bring varying perspectives to the design process and 
can often draw different conclusions from data. It is important that 
engineers engage in productive discussions where they can use 
systematic methods to identify the most salient arguments that 
benefit the ultimate design solution. Engineers’ design proposals can 
also be seen as a type of argument, in which they make the case for 
how a particular solution best meets the design criteria.

Example: In the Energy Conversions unit (grade 4), students take 
on the role of systems engineers for Ergstown, a fictional town that 
experiences frequent blackouts. In the unit, students apply what  
they learn to design, test, and evaluate new energy sources and  
energy converters for the town. They then use evidence to prepare 
arguments for why their proposal will make the town’s electrical 
system more reliable.
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Obtaining, Evaluating, and Communicating Information

Throughout the entire process, engineers are locating or generating 
information either from published research or ongoing investigations. 
They then communicate their findings and proposed solutions both orally 
and in writing, often including visuals to support the overall message. 

Example: At the end of The Earth System unit (grade 5), students 
write a scientific explanation about how wastewater treatment, using 
chemical reactions, could be a solution to the water shortage in fictional 
East Ferris.
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¬Science



Developed by University of California, Berkeley’s 

Lawrence Hall of Science, Amplify Science gives 

students numerous opportunities to take on the 

role of real-world engineers by solving relevant 

and engaging problems. Within the program, 

students use the Science and Engineering Practices 

to develop scientific knowledge and produce viable 

solutions to relevant problems.

To learn more about Amplify Science,  
visit amplify.com/science.

Bringing engineering to life in the classroom


