PLTW Standards and Alignment

Aerospace Engineering (AE)
Next Generation Science Standards
Lesson 1.1
Science and Engineering Practice - Obtaining, Evaluating, and Communicating
Information
Compare, integrate and evaluate sources of information presented in different
media or formats (e.g., visually, quantitatively) as well as in words in order to
address a scientific question or solve a problem.
Science and Engineering Practice - Obtaining, Evaluating, and Communicating
Information
Gather, read, and evaluate scientific and/or technical information from multiple
authoritative sources, assessing the evidence and usefulness of each source.
Science and Engineering Practice - Obtaining, Evaluating, and Communicating
Information
Evaluate the validity and reliability of and/or synthesize multiple claims,
methods, and/or designs that appear in scientific and technical texts or media
reports, verifying the data when possible.
Communicate scientific and/or technical information or ideas (e.g., about
phenomena and/or the process of development and the design and performance
of a proposed process or system) in multiple formats (i.e., orally, graphically,
textually, mathematically).
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Aerospace Engineering (AE)
Next Generation Science Standards
Lesson 1.2
HS.PS2.1 - Motion and Stability: Forces and Interactions
Analyze data to support the claim that Newton's second law of motion describes
the mathematical relationship among the net force on a macroscopic object, its
mass, and its acceleration.
HS.PS3.1 - Energy
Create a computational model to calculate the change in the energy of one
component in a system when the change in energy of the other component(s) and
energy flows in and out of the system are known.
HS.PS3.3 - Energy
Design, build, and refine a device that works within given constraints to convert
one form of energy into another form of energy.
HS.ETS1.2 - Engineering Design
Design a solution to a complex real-world problem by breaking it down into
smaller, more manageable problems that can be solved through engineering.
HS.ETS1.3 - Engineering Design
Evaluate a solution to a complex real-world problem based on prioritized criteria
and trade-offs that account for a range of constraints, including cost, safety,
reliability, and aesthetics, as well as possible social, cultural, and environmental
impacts.
HS.ETS1.4 - Engineering Design
Use a computer simulation to model the impact of proposed solutions to a
complex real-world problem with numerous criteria and constraints on
interactions within and between systems relevant to the problem.
DCI - PS2.A - Motion and Stability: Forces and Interactions - Forces and Motion
Newton’s second law accurately predicts changes in the motion of macroscopic
objects. (HS-PS2-1)
DCI - PS3.A - Energy - Definitions of Energy
Energy is a quantitative property of a system that depends on the motion and
interactions of matter and radiation within that system. That there is a single
quantity called energy is due to the fact that a system’s total energy is conserved,
even as, within the system, energy is continually transferred from one object to
another and between its various possible forms. (HS-PS3-1), (HS-PS3-2)
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DCI - PS3.A - Energy - Definitions of Energy
At the macroscopic scale, energy manifests itself in multiple ways, such as
in motion, sound, light, and thermal energy. (HSPS3-2), (HS-PS3-3)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Conserv ation of energy means that the total change of energy in any system is
always equal to the total energy transferred into or out of the system. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Energy cannot be created or destroyed, but it can be transported from one place
to another and transferred between systems. (HS-PS3-1), (HS-PS3-4)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Mathematical expressions, which quantify how the stored energy in a system
depends on its configuration (e.g. relative positions of charged particles,
compression of a spring) and how kinetic energy depends on mass and speed,
allow the concept of conservation of energy to be used to predict and describe
system behavior. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
The availability of energy limits what can occur in any system. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Uncontrolled systems always evolve toward more stable states— that is, toward
more uniform energy distribution (e.g., water flows downhill, objects hotter than
their surrounding environment cool down). (HS-PS3-4)
DCI - PS3.D - Energy - Energy in Chemical Processes and Everyday Life
Although energy cannot be destroyed, it can be converted to less useful forms—
for example, to thermal energy in the surrounding environment. (HS-PS3-3),
(HS-PS3-4)
DCI - ETS1.B - Engineering Design - Developing Possible Solutions
When evaluating solutions, it is important to take into account a range of
constraints, including cost, safety, reliability, and aesthetics, and to consider
social, cultural, and environmental impacts. (HS-ETS1-3)
DCI - ETS1.C - Engineering Design - Optimizing the Design Solution
Criteria may need to be broken down into simpler ones that can be approached
systematically, and decisions about the priority of certain criteria over others
(tradeoffs) may be needed. (secondary to HS-PS1-6)
Science and Engineering Practice - Developing and Using Models
Develop and/or use a model (including mathematical and computational) to
generate data to support explanations, predict phenomena, analyze systems,
and/or solve problems.
Science and Engineering Practice - Planning and Carrying Out Investigations
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Plan an investigation or test a design individually and collaboratively to produce
data to serve as the basis for evidence as part of building and revising models,
supporting explanations for phenomena, or testing solutions to problems.
Consider possible confounding variables or effects and evaluate the
investigation’s design to ensure variables are controlled.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan and conduct an investigation or test a design solution in a safe and ethical
manner including considerations of environmental, social, and personal impacts.
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data using tools, technologies, and/or models (e.g., computational,
mathematical) in order to make valid and reliable scientific claims or determine
an optimal design solution.
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data to identify design features or characteristics of the components of a
proposed process or system to optimize it relative to criteria for success.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Create and/or revise a computational model or simulation of a phenomenon,
designed device, process, or system.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Use mathematical, computational, and/or algorithmic representations of
phenomena or design solutions to describe and/or support claims and/or
explanations.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Apply techniques of algebra and functions to represent and solve scientific and
engineering problems.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Apply ratios, rates, percentages, and unit conversions in the context of
complicated measurement problems involving quantities with derived or
compound units (such as mg/mL, kg/m3, acre-feet, etc.)
Science and Engineering Practice - Constructing Explanations and Designing Solutions
Make a quantitative and/or qualitative claim regarding the relationship between
dependent and independent variables.
Science and Engineering Practice - Constructing Explanations and Designing Solutions
Design, evaluate, and/or refine a solution to a complex real-world problem, based
on scientific knowledge, student-generated sources of evidence, prioritized
criteria, and tradeoff considerations.
Science and Engineering Practice - Engaging in Argument from Evidence
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Compare and evaluate competing arguments or design solutions in light of
currently accepted explanations, new evidence, limitations (e.g., trade-offs),
constraints, and ethical issues.
Science and Engineering Practice - Engaging in Argument from Evidence
Evaluate competing design solutions to a real-world problem based on scientific
ideas and principles,empirical evidence, and/or logical arguments regarding
relevant factors (e.g. economic, societal, environmental, ethical considerations).
Crosscutting Concepts - Patterns
Patterns of performance of designed systems can be analyzed and interpreted to
reengineer and improve the system.
Crosscutting Concepts - Cause and Effect: Mechanism and Prediction
Systems can be designed to cause a desired effect.
Crosscutting Concepts - Systems and System Models
Systems can be designed to do specific tasks.
Crosscutting Concepts - Systems and System Models
Models (e.g., physical, mathematical, computer models) can be used to simulate
systems and interactions—including energy, matter, and information flows—
within and between systems at different scales.
Crosscutting Concepts - Systems and System Models
Models can be used to predict the behavior of a system, but these predictions
have limited precision and reliability due to the assumptions and approximations
inherent in models.
Crosscutting Concepts - Structure and Function
The way an object is shaped or structured determines many of its properties and
functions.

© 2015 Project Lead The Way, Inc.

PLTW Standards and Alignment

Aerospace Engineering (AE)
Next Generation Science Standards
Lesson 1.3
HS.ETS1.2 - Engineering Design
Design a solution to a complex real-world problem by breaking it down into
smaller, more manageable problems that can be solved through engineering.
HS.ETS1.3 - Engineering Design
Evaluate a solution to a complex real-world problem based on prioritized criteria
and trade-offs that account for a range of constraints, including cost, safety,
reliability, and aesthetics, as well as possible social, cultural, and environmental
impacts.
HS.ETS1.4 - Engineering Design
Use a computer simulation to model the impact of proposed solutions to a
complex real-world problem with numerous criteria and constraints on
interactions within and between systems relevant to the problem.
DCI - ETS1.B - Engineering Design - Developing Possible Solutions
When evaluating solutions, it is important to take into account a range of
constraints, including cost, safety, reliability, and aesthetics, and to consider
social, cultural, and environmental impacts. (HS-ETS1-3)
DCI - ETS1.C - Engineering Design - Optimizing the Design Solution
Criteria may need to be broken down into simpler ones that can be approached
systematically, and decisions about the priority of certain criteria over others
(tradeoffs) may be needed. (secondary to HS-PS1-6)
Science and Engineering Practice - Developing and Using Models
Develop and/or use a model (including mathematical and computational) to
generate data to support explanations, predict phenomena, analyze systems,
and/or solve problems.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan an investigation or test a design individually and collaboratively to produce
data to serve as the basis for evidence as part of building and revising models,
supporting explanations for phenomena, or testing solutions to problems.
Consider possible confounding variables or effects and evaluate the
investigation’s design to ensure variables are controlled.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan and conduct an investigation or test a design solution in a safe and ethical
manner including considerations of environmental, social, and personal impacts.
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Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data using tools, technologies, and/or models (e.g., computational,
mathematical) in order to make valid and reliable scientific claims or determine
an optimal design solution.
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data to identify design features or characteristics of the components of a
proposed process or system to optimize it relative to criteria for success.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Create and/or revise a computational model or simulation of a phenomenon,
designed device, process, or system.
Crosscutting Concepts - Systems and System Models
Models (e.g., physical, mathematical, computer models) can be used to simulate
systems and interactions—including energy, matter, and information flows—
within and between systems at different scales.
Crosscutting Concepts - Systems and System Models
Models can be used to predict the behavior of a system, but these predictions
have limited precision and reliability due to the assumptions and approximations
inherent in models.
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Aerospace Engineering (AE)
Next Generation Science Standards
Lesson 2.1
HS.PS1.3 - Matter and Its Interactions
Plan and conduct an investigation to gather evidence to compare the structure of
substances at the bulk scale to infer the strength of electrical forces between
particles.
HS.ETS1.2 - Engineering Design
Design a solution to a complex real-world problem by breaking it down into
smaller, more manageable problems that can be solved through engineering.
HS.ETS1.3 - Engineering Design
Evaluate a solution to a complex real-world problem based on prioritized criteria
and trade-offs that account for a range of constraints, including cost, safety,
reliability, and aesthetics, as well as possible social, cultural, and environmental
impacts.
HS.ETS1.4 - Engineering Design
Use a computer simulation to model the impact of proposed solutions to a
complex real-world problem with numerous criteria and constraints on
interactions within and between systems relevant to the problem.
DCI - ETS1.B - Engineering Design - Developing Possible Solutions
When evaluating solutions, it is important to take into account a range of
constraints, including cost, safety, reliability, and aesthetics, and to consider
social, cultural, and environmental impacts. (HS-ETS1-3)
DCI - ETS1.C - Engineering Design - Optimizing the Design Solution
Criteria may need to be broken down into simpler ones that can be approached
systematically, and decisions about the priority of certain criteria over others
(tradeoffs) may be needed. (secondary to HS-PS1-6)
Science and Engineering Practice - Developing and Using Models
Develop and/or use a model (including mathematical and computational) to
generate data to support explanations, predict phenomena, analyze systems,
and/or solve problems.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan an investigation or test a design individually and collaboratively to produce
data to serve as the basis for evidence as part of building and revising models,
supporting explanations for phenomena, or testing solutions to problems.

© 2015 Project Lead The Way, Inc.

PLTW Standards and Alignment

Consider possible confounding variables or effects and evaluate the
investigation’s design to ensure variables are controlled.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan and conduct an investigation or test a design solution in a safe and ethical
manner including considerations of environmental, social, and personal impacts.
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data using tools, technologies, and/or models (e.g., computational,
mathematical) in order to make valid and reliable scientific claims or determine
an optimal design solution.
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data to identify design features or characteristics of the components of a
proposed process or system to optimize it relative to criteria for success.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Create and/or revise a computational model or simulation of a phenomenon,
designed device, process, or system.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Apply ratios, rates, percentages, and unit conversions in the context of
complicated measurement problems involving quantities with derived or
compound units (such as mg/mL, kg/m3, acre-feet, etc.)
Science and Engineering Practice - Constructing Explanations and Designing Solutions
Make a quantitative and/or qualitative claim regarding the relationship between
dependent and independent variables.
Crosscutting Concepts - Systems and System Models
Models (e.g., physical, mathematical, computer models) can be used to simulate
systems and interactions—including energy, matter, and information flows—
within and between systems at different scales.
Crosscutting Concepts - Systems and System Models
Models can be used to predict the behavior of a system, but these predictions
have limited precision and reliability due to the assumptions and approximations
inherent in models.
Crosscutting Concepts - Structure and Function
Investigating or designing new systems or structures requires a detailed
examination of the properties of different materials, the structures of different
components, and connections of components to reveal its function and/or solve a
problem.

© 2015 Project Lead The Way, Inc.

PLTW Standards and Alignment

Aerospace Engineering (AE)
Next Generation Science Standards
Lesson 2.2
HS.PS2.1 - Motion and Stability: Forces and Interactions
Analyze data to support the claim that Newton's second law of motion describes
the mathematical relationship among the net force on a macroscopic object, its
mass, and its acceleration.
HS.PS3.1 - Energy
Create a computational model to calculate the change in the energy of one
component in a system when the change in energy of the other component(s) and
energy flows in and out of the system are known.
HS.PS3.3 - Energy
Design, build, and refine a device that works within given constraints to convert
one form of energy into another form of energy.
HS.ETS1.2 - Engineering Design
Design a solution to a complex real-world problem by breaking it down into
smaller, more manageable problems that can be solved through engineering.
HS.ETS1.3 - Engineering Design
Evaluate a solution to a complex real-world problem based on prioritized criteria
and trade-offs that account for a range of constraints, including cost, safety,
reliability, and aesthetics, as well as possible social, cultural, and environmental
impacts.
HS.ETS1.4 - Engineering Design
Use a computer simulation to model the impact of proposed solutions to a
complex real-world problem with numerous criteria and constraints on
interactions within and between systems relevant to the problem.
DCI - PS2.A - Motion and Stability: Forces and Interactions - Forces and Motion
Newton’s second law accurately predicts changes in the motion of macroscopic
objects. (HS-PS2-1)
DCI - PS3.A - Energy - Definitions of Energy
Energy is a quantitative property of a system that depends on the motion and
interactions of matter and radiation within that system. That there is a single
quantity called energy is due to the fact that a system’s total energy is conserved,
even as, within the system, energy is continually transferred from one object to
another and between its various possible forms. (HS-PS3-1), (HS-PS3-2)
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DCI - PS3.A - Energy - Definitions of Energy
At the macroscopic scale, energy manifests itself in multiple ways, such as
in motion, sound, light, and thermal energy. (HSPS3-2), (HS-PS3-3)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Conservation of energy means that the total change of energy in any system is
always equal to the total energy transferred into or out of the system. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Energy cannot be created or destroyed, but it can be transported from one place
to another and transferred between systems. (HS-PS3-1), (HS-PS3-4)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Mathematical expressions, which quantify how the stored energy in a system
depends on its configuration (e.g. relative positions of charged particles,
compression of a spring) and how kinetic energy depends on mass and speed,
allow the concept of conservation of energy to be used to predict and describe
system behavior. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
The availability of energy limits what can occur in any system. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Uncontrolled systems always evolve toward more stable states—that is, toward
more uniform energy distribution (e.g., water flows downhill, objects hotter than
their surrounding environment cool down). (HS-PS3-4)
DCI - PS3.D - Energy - Energy in Chemical Processes and Everyday Life
Although energy cannot be destroyed, it can be converted to less useful forms—
for example, to thermal energy in the surrounding environment. (HS-PS3-3),
(HS-PS3-4)
DCI - ETS1.B - Engineering Design - Developing Possible Solutions
When evaluating solutions, it is important to take into account a range of
constraints, including cost, safety , reliability , and aesthetics, and to consider
social, cultural, and environmental impacts. (HS-ETS1-3)
DCI - ETS1.C - Engineering Design - Optimizing the Design Solution
Criteria may need to be broken down into simpler ones that can be approached
systematically, and decisions about the priority of certain criteria over others
(tradeoffs) may be needed. (secondary to HS-PS1-6)
Science and Engineering Practice - Developing and Using Models
Develop and/or use a model (including mathematical and computational) to
generate data to support explanations, predict phenomena, analyze systems,
and/or solve problems.
Science and Engineering Practice - Planning and Carrying Out Investigations
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Plan an investigation or test a design individually and collaboratively to produce
data to serve as the basis for evidence as part of building and revising models,
supporting explanations for phenomena, or testing solutions to problems.
Consider possible confounding variables or effects and evaluate the
investigation’s design to ensure variables are controlled.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan and conduct an investigation or test a design solution in a safe and ethical
manner including considerations of environmental, social, and personal impacts.
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data using tools, technologies, and/or models (e.g., computational,
mathematical) in order to make valid and reliable scientific claims or determine
an optimal design solution.
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data to identify design features or characteristics of the components of a
proposed process or system to optimize it relative to criteria for success.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Create and/or revise a computational model or simulation of a phenomenon,
designed device, process, or system.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Apply ratios, rates, percentages, and unit conversions in the context of
complicated measurement problems involving quantities with derived or
compound units (such as mg/mL, kg/m3, acre-feet, etc.)
Science and Engineering Practice - Constructing Explanations and Designing Solutions
Make a quantitative and/or qualitative claim regarding the relationship between
dependent and independent variables.
Crosscutting Concepts - Cause and Effect: Mechanism and Prediction
Systems can be designed to cause a desired effect.
Crosscutting Concepts - Systems and System Models
Systems can be designed to do specific tasks.
Crosscutting Concepts - Systems and System Models
Models (e.g., physical, mathematical, computer models) can be used to simulate
systems and interactions—including energy, matter, and information flows—
within and between systems at different scales.
Crosscutting Concepts - Systems and System Models
Models can be used to predict the behavior of a system, but these predictions
have limited precision and reliability due to the assumptions and approximations
inherent in models.
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Aerospace Engineering (AE)
Next Generation Science Standards
Lesson 2.3
HS.ETS1.3 - Engineering Design
Evaluate a solution to a complex real-world problem based on prioritized criteria
and trade-offs that account for a range of constraints, including cost, safety,
reliability, and aesthetics, as well as possible social, cultural, and environmental
impacts.
DCI - ETS1.B - Engineering Design - Developing Possible Solutions
When evaluating solutions, it is important to take into account a range of
constraints, including cost, safety, reliability, and aesthetics, and to consider
social, cultural, and environmental impacts. (HS-ETS1-3)
DCI - ETS1.C - Engineering Design - Optimizing the Design Solution
Criteria may need to be broken down into simpler ones that can be approached
systematically, and decisions about the priority of certain criteria over others
(tradeoffs) may be needed. (secondary to HS-PS1-6)
Science and Engineering Practice - Using Mathematics and Computational Thinking
Apply ratios, rates, percentages, and unit conversions in the context of
complicated measurement problems involving quantities with derived or
compound units (such as mg/mL, kg/m3, acre-feet, etc.)
Science and Engineering Practice - Constructing Explanations and Designing Solutions
Make a quantitative and/or qualitative claim regarding the relationship between
dependent and independent variables.
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Aerospace Engineering (AE)
Next Generation Science Standards
Lesson 3.1
HS.PS2.3 - Motion and Stability: Forces and Interactions
Apply scientific and engineering ideas to design, evaluate, and refine a device that
minimizes the force on a macroscopic object during a collision.
HS.ESS3.4 - Earth and Human Activity
Evaluate or refine a technological solution that reduces impacts of human
activities on natural systems.
HS.ETS1.1 - Engineering Design
Analyze a major global challenge to specify qualitative and quantitative criteria
and constraints for solutions that account for societal needs and wants.
HS.ETS1.2 - Engineering Design
Design a solution to a complex real-world problem by breaking it down into
smaller, more manageable problems that can be solved through engineering.
HS.ETS1.3 - Engineering Design
Evaluate a solution to a complex real-world problem based on prioritized criteria
and trade-offs that account for a range of constraints, including cost, safety,
reliability, and aesthetics, as well as possible social, cultural, and environmental
impacts.
DCI - ETS1.A - Engineering Design - Defining and Delimiting Engineering Problems
Criteria and constraints also include satisfying any requirements set by society,
such as taking issues of risk mitigation into account, and they should be
quantified to the extent possible and stated in such a way that one can tell if a
given design meets them. (secondary to HS-PS2-3)
DCI - ETS1.A - Engineering Design - Defining and Delimiting Engineering Problems
Humanity faces major global challenges today, such as the need for supplies of
clean water and food or for energy sources that minimize pollution, which can be
addressed through engineering.
These global challenges also may have manifestations in local communities. (HSETS1-1)
DCI - ETS1.B - Engineering Design - Developing Possible Solutions
When evaluating solutions, it is important to take into account a range of
constraints, including cost, safety , reliability , and aesthetics, and to consider
social, cultural, and environmental impacts. (HS-ETS1-3)
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DCI - ETS1.C - Engineering Design - Optimizing the Design Solution
Criteria may need to be broken down into simpler ones that can be approached
systematically, and decisions about the priority of certain criteria over others
(tradeoffs) may be needed. (secondary to HS-PS1-6)
DCI - ESS1.B - Earth's Place in the Universe - Earth and the Solar System
Kepler’s laws describe common features of the motions of orbiting objects,
including their elliptical paths around the sun. Orbits may change due to the
gravitational effects from, or collisions with, other objects in the solar system.
(HS-ESS1-4)
DCI - ESS3.C - Earth and Human Activity - Human Impacts on Earth Systems
Scientists and engineers can make major contributions by developing
technologies that produce less pollution and waste and that preclude ecosy stem
degradation. (HS-ESS3-4)
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data using tools, technologies, and/or models (e.g., computational,
mathematical) in order to make valid and reliable scientific claims or determine
an optimal design solution.
Science and Engineering Practice - Constructing Explanations and Designing Solutions
Design, evaluate, and/or refine a solution to a complex real-world problem, based
on scientific knowledge, student-generated sources of evidence, prioritized
criteria, and tradeoff considerations.
Science and Engineering Practice - Engaging in Argument from Evidence
Compare and evaluate competing arguments or design solutions in light of
currently accepted explanations, new evidence, limitations (e.g., trade-offs),
constraints, and ethical issues.
Science and Engineering Practice - Engaging in Argument from Evidence
Evaluate competing design solutions to a real-world problem based on scientific
ideas and principles,empirical evidence, and/or logical arguments regarding
relevant factors (e.g. economic, societal, environmental, ethical considerations).
Crosscutting Concepts - Cause and Effect: Mechanism and Prediction
Systems can be designed to cause a desired effect.
Crosscutting Concepts - Systems and System Models
Systems can be designed to do specific tasks.
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Aerospace Engineering (AE)
Next Generation Science Standards
Lesson 3.2
HS.PS2.1 - Motion and Stability: Forces and Interactions
Analyze data to support the claim that Newton's second law of motion describes
the mathematical relationship among the net force on a macroscopic object, its
mass, and its acceleration.
HS.PS2.4 - Motion and Stability: Forces and Interactions
Use mathematical representations of Newton’s Law of Gravitation and
Coulomb’s Law to describe and predict the gravitational and electrostatic
forces between objects.
HS.PS3.1 - Energy
Create a computational model to calculate the change in the energy of one
component in a system when the change in energy of the other component(s) and
energy flows in and out of the system are known.
HS.PS3.2 - Energy
Develop and use models to illustrate that energy at the macroscopic scale can be
accounted for as either motions of particles or energy stored in fields.
HS.ESS1.4 - Earth’s Place in the Universe
Use mathematical or computational representations to predict the motion of
orbiting objects in the solar system.
HS.ETS1.4 - Engineering Design
Use a computer simulation to model the impact of proposed solutions to a
complex real-world problem with numerous criteria and constraints on
interactions within and between systems relevant to the problem.
DCI - PS2.A - Motion and Stability: Forces and Interactions - Forces and Motion
Newton’s second law accurately predicts changes in the motion of macroscopic
objects. (HS-PS2-1)
DCI - PS2.B - Motion and Stability: Forces and Interactions - Types of Interactions
Newton’s law of universal gravitation and Coulomb’s law provide the
mathematical models to describe and predict the effects of gravitational and
electrostatic forces between distant objects. (HS-PS2-4)
DCI - PS2.B - Motion and Stability: Forces and Interactions - Types of Interactions
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Forces at a distance are explained by fields (gravitational, electric, and magnetic)
permeating space that can transfer energy through space. Magnets or electric
currents cause magnetic fields; electric charges or changing magnetic fields
cause electric fields. (HS-PS2- 4), (HS-PS2-5)
DCI - PS3.A - Energy - Definitions of Energy
Energy is a quantitative property of a system that depends on the motion and
interactions of matter and radiation within that system. That there is a single
quantity called energy is due to the fact that a system’s total energy is conserved,
even as, within the system, energy is continually transferred from one object to
another and between its various possible forms. (HS-PS3-1), (HS-PS3-2)
DCI - PS3.A - Energy - Definitions of Energy
At the macroscopic scale, energy manifests itself in multiple ways, such as
in motion, sound, light, and thermal energy. (HSPS3-2), (HS-PS3-3)
DCI - PS3.A - Energy - Definitions of Energy
These relationships are better understood at the microscopic scale, at which all of
the different manifestations of energy can be modeled as a combination of energy
associated with the motion of particles and energy associated with the
configuration (relative position of the particles). In some cases the relative
position energy can be thought of as stored in fields (which mediate interactions
between particles). This last concept includes radiation, a phenomenon in which
energy stored in fields moves across space. (HS-PS3-2)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Conserv ation of energy means that the total change of energy in any system is
always equal to the total energy transferred into or out of the system. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Energy cannot be created or destroyed, but it can be transported from one place
to another and transferred between systems. (HS-PS3-1), (HS-PS3-4)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Mathematical expressions, which quantify how the stored energy in a system
depends on its configuration (e.g. relative positions of charged particles,
compression of a spring) and how kinetic energy depends on mass and speed,
allow the concept of conservation of energy to be used to predict and describe
system behavior. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
The availability of energy limits what can occur in any system. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Uncontrolled systems always evolve toward more stable states—that is, toward
more uniform energy distribution (e.g., water flows downhill, objects hotter than
their surrounding environment cool down). (HS-PS3-4)
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DCI - PS3.C - Energy - Relationship Between Energy and Forces
When two objects interacting through a field change relative position, the energy
stored in the field is changed. (HS-PS3-5)
Science and Engineering Practice - Developing and Using Models
Develop and/or use a model (including mathematical and computational) to
generate data to support explanations, predict phenomena, analyze systems,
and/or solve problems.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan an investigation or test a design individually and collaboratively to produce
data to serve as the basis for evidence as part of building and revising models,
supporting explanations for phenomena, or testing solutions to problems.
Consider possible confounding variables or effects and evaluate the
investigation’s design to ensure variables are controlled.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan and conduct an investigation or test a design solution in a safe and ethical
manner including considerations of environmental, social, and personal impacts.
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data using tools, technologies, and/or models (e.g., computational,
mathematical) in order to make valid and reliable scientific claims or determine
an optimal design solution.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Apply ratios, rates, percentages, and unit conversions in the context of
complicated measurement problems involving quantities with derived or
compound units (such as mg/mL, kg/m3, acre-feet, etc.)
Science and Engineering Practice - Constructing Explanations and Designing Solutions
Make a quantitative and/or qualitative claim regarding the relationship between
dependent and independent variables.
Crosscutting Concepts - Systems and System Models
Models (e.g., physical, mathematical, computer models) can be used to simulate
systems and interactions—including energy, matter, and information flows—
within and between systems at different scales.
Crosscutting Concepts - Systems and System Models
Models can be used to predict the behavior of a system, but these predictions
have limited precision and reliability due to the assumptions and approximations
inherent in models.
Crosscutting Concepts - Energy and Matter: Flows, Cycles, and Conservation
The total amount of energy and matter in closed systems is conserved.
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Aerospace Engineering (AE)
Next Generation Science Standards
Lesson 4.1
HS.PS2.1 - Motion and Stability: Forces and Interactions
Analyze data to support the claim that Newton’s second law of motion
describes the mathematical relationship among the net force on a macroscopic
object, its mass, and its acceleration.
HS.PS2.3 - Motion and Stability: Forces and Interactions
Apply scientific and engineering ideas to design, evaluate, and refine a device that
minimizes the force on a macroscopic object during a collision.
HS.PS3.1 - Energy
Create a computational model to calculate the change in the energy of one
component in a system when the change in energy of the other component(s) and
energy flows in and out of the system are known.
HS.PS3.3 - Energy
Design, build, and refine a device that works within given constraints to convert
one form of energy into another form of energy.
HS.ESS3.4 - Earth and Human Activity
Evaluate or refine a technological solution that reduces impacts of human
activities on natural systems.
HS.ETS1.2 - Engineering Design
Design a solution to a complex real-world problem by breaking it down into
smaller, more manageable problems that can be solved through engineering.
HS.ETS1.3 - Engineering Design
Evaluate a solution to a complex real-world problem based on prioritized criteria
and trade-offs that account for a range of constraints, including cost, safety,
reliability, and aesthetics, as well as possible social, cultural, and environmental
impacts.
DCI - PS2.A - Motion and Stability: Forces and Interactions - Forces and Motion
Newton’s second law accurately predicts changes in the motion of macroscopic
objects. (HS-PS2-1)
DCI - PS3.A - Energy - Definitions of Energy
“Electrical energy” may mean energy stored in a battery or energy transmitted by
electric currents. (secondary to HS-PS2-5)
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DCI - PS3.A - Energy - Definitions of Energy
Energy is a quantitative property of a system that depends on the motion and
interactions of matter and radiation within that system. That there is a single
quantity called energy is due to the fact that a system’s total energy is conserved,
even as, within the system, energy is continually transferred from one object to
another and between its various possible forms. (HS-PS3-1), (HS-PS3-2)
DCI - PS3.A - Energy - Definitions of Energy
At the macroscopic scale, energy manifests itself in multiple ways, such as
in motion, sound, light, and thermal energy. (HSPS3-2), (HS-PS3-3)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Conserv ation of energy means that the total change of energy in any system is
always equal to the total energy transferred into or out of the system. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Energy cannot be created or destroyed, but it can be transported from one
place to another and transferred between systems. (HS-PS3-1), (HS-PS3-4)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Mathematical expressions, which quantify how the stored energy in a system
depends on its configuration (e.g. relative positions of charged particles,
compression of a spring) and how kinetic energy depends on mass and speed,
allow the concept of conservation of energy to be used to predict and describe
system behavior. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
The availability of energy limits what can occur in any system. (HS-PS3-1)
DCI - PS3.B - Energy - Conservation of Energy and Energy Transfer
Uncontrolled systems always evolve toward more stable states— that is, toward
more uniform energy distribution (e.g., water flows downhill, objects hotter than
their surrounding environment cool down). (HS-PS3-4)
DCI - PS3.D - Energy - Energy in Chemical Processes and Everyday Life
Although energy cannot be destroyed, it can be converted to less useful forms—
for example, to thermal energy in the surrounding environment. (HS-PS3-3),
(HS-PS3-4)
DCI - ETS1.A - Engineering Design - Defining and Delimiting Engineering Problems
Criteria and constraints also include satisfying any requirements set by society,
such as taking issues of risk mitigation into account, and they should be
quantified to the extent possible and stated in such a way that one can tell if a
given design meets them. (secondary to HS-PS2-3)
DCI - ETS1.B - Engineering Design - Developing Possible Solutions
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When evaluating solutions, it is important to take into account a range of
constraints, including cost, safety, reliability, and aesthetics, and to consider
social, cultural, and environmental impacts. (HS-ETS1-3)
DCI - ETS1.C - Engineering Design - Optimizing the Design Solution
Criteria may need to be broken down into simpler ones that can be approached
systematically, and decisions about the priority of certain criteria over others
(tradeoffs) may be needed. (secondary to HS-PS1-6)
DCI - ESS2.D - Earth's Systems - Weather and Climate
Changes in the atmosphere due to human activity have increased carbon
dioxide concentrations and thus affect climate. (HS-ESS2-6), (HS-ESS2-4)
DCI - ESS3.C - Earth and Human Activity - Human Impacts on Earth Systems
Scientists and engineers can make major contributions by developing
technologies that produce less pollution and waste and that preclude ecosy stem
degradation. (HS-ESS3-4)
Science and Engineering Practice - Developing and Using Models
Develop and/or use a model (including mathematical and computational) to
generate data to support explanations, predict phenomena, analyze systems,
and/or solve problems.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan an investigation or test a design individually and collaboratively to produce
data to serve as the basis for evidence as part of building and revising models,
supporting explanations for phenomena, or testing solutions to problems.
Consider possible confounding variables or effects and evaluate the
investigation’s design to ensure variables are controlled.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan and conduct an investigation or test a design solution in a safe and ethical
manner including considerations of environmental, social, and personal impacts.
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data using tools, technologies, and/or models (e.g., computational,
mathematical) in order to make valid and reliable scientific claims or determine
an optimal design solution.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Create and/or revise a computational model or simulation of a phenomenon,
designed device, process, or system.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Use mathematical, computational, and/or algorithmic representations of
phenomena or design solutions to describe and/or support claims and/or
explanations.
Science and Engineering Practice - Using Mathematics and Computational Thinking
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Apply techniques of algebra and functions to represent and solve scientific and
engineering problems.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Apply ratios, rates, percentages, and unit conversions in the context of
complicated measurement problems involving quantities with derived or
compound units (such as mg/mL, kg/m3, acre-feet, etc.)
Science and Engineering Practice - Constructing Explanations and Designing Solutions
Make a quantitative and/or qualitative claim regarding the relationship between
dependent and independent variables.
Science and Engineering Practice - Engaging in Argument from Evidence
Compare and evaluate competing arguments or design solutions in light of
currently accepted explanations, new evidence, limitations (e.g., trade-offs),
constraints, and ethical issues.
Crosscutting Concepts - Cause and Effect: Mechanism and Prediction
Systems can be designed to cause a desired effect.
Crosscutting Concepts - Systems and System Models
Systems can be designed to do specific tasks.
Crosscutting Concepts - Systems and System Models
Models (e.g., physical, mathematical, computer models) can be used to simulate
systems and interactions—including energy, matter, and information flows—
within and between systems at different scales.
Crosscutting Concepts - Systems and System Models
Models can be used to predict the behavior of a system, but these predictions
have limited precision and reliability due to the assumptions and approximations
inherent in models.
Crosscutting Concepts - Energy and Matter: Flows, Cycles, and Conservation
Energy cannot be created or destroyed—only moves between one place and
another place, between objects and/or fields, or between systems.
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Aerospace Engineering (AE)
Next Generation Science Standards
Lesson 4.2
HS.PS4.2 - Waves and their Applications in Technologies for Information Transfer
Evaluate questions about the advantages of using a digital transmission and
storage of information.
HS.ETS1.2 - Engineering Design
Design a solution to a complex real-world problem by breaking it down into
smaller, more manageable problems that can be solved through engineering.
HS.ETS1.3 - Engineering Design
Evaluate a solution to a complex real-world problem based on prioritized criteria
and trade-offs that account for a range of constraints, including cost, safety,
reliability, and aesthetics, as well as possible social, cultural, and environmental
impacts.
HS.ETS1.4 - Engineering Design
Use a computer simulation to model the impact of proposed solutions to a
complex real-world problem with numerous criteria and constraints on
interactions within and between systems relevant to the problem.
DCI - ETS1.B - Engineering Design - Developing Possible Solutions
When evaluating solutions, it is important to take into account a range of
constraints, including cost, safety, reliability, and aesthetics, and to consider
social, cultural, and environmental impacts. (HS-ETS1-3)
DCI - ETS1.C - Engineering Design - Optimizing the Design Solution
Criteria may need to be broken down into simpler ones that can be approached
systematically, and decisions about the priority of certain criteria over others
(tradeoffs) may be needed. (secondary to HS-PS1-6)
Science and Engineering Practice - Developing and Using Models
Develop and/or use a model (including mathematical and computational) to
generate data to support explanations, predict phenomena, analyze systems,
and/or solve problems.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan an investigation or test a design individually and collaboratively to produce
data to serve as the basis for evidence as part of building and revising models,
supporting explanations for phenomena, or testing solutions to problems.
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Consider possible confounding variables or effects and evaluate the
investigation’s design to ensure variables are controlled.
Science and Engineering Practice - Planning and Carrying Out Investigations
Plan and conduct an investigation or test a design solution in a safe and ethical
manner including considerations of environmental, social, and personal impacts.
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data using tools, technologies, and/or models (e.g., computational,
mathematical) in order to make valid and reliable scientific claims or determine
an optimal design solution.
Science and Engineering Practice - Analyzing and Interpreting Data
Consider limitations of data analysis (e.g., measurement error, sample selection)
when analyzing and interpreting data.
Science and Engineering Practice - Analyzing and Interpreting Data
Analyze data to identify design features or characteristics of the components of a
proposed process or system to optimize it relative to criteria for success.
Science and Engineering Practice - Using Mathematics and Computational Thinking
Create and/or revise a computational model or simulation of a phenomenon,
designed device, process, or system.
Science and Engineering Practice - Engaging in Argument from Evidence
Compare and evaluate competing arguments or design solutions in light of
currently accepted explanations, new evidence, limitations (e.g., trade-offs),
constraints, and ethical issues.
Crosscutting Concepts - Patterns
Patterns of performance of designed systems can be analyzed and interpreted to
reengineer and improve the system.
Crosscutting Concepts - Cause and Effect: Mechanism and Prediction
Systems can be designed to cause a desired effect.
Crosscutting Concepts - Cause and Effect: Mechanism and Prediction
Changes in systems may have various causes that may not have equal effects.
Crosscutting Concepts - Systems and System Models
Systems can be designed to do specific tasks.
Crosscutting Concepts - Systems and System Models
When investigating or describing a system, the boundaries and initial conditions
of the system need to be defined and their inputs and outputs analyzed and
described using models.
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Crosscutting Concepts - Systems and System Models
Models (e.g., physical, mathematical, computer models) can be used to simulate
systems and interactions—including energy, matter, and information flows—
within and between systems at different scales.
Crosscutting Concepts - Systems and System Models
Models can be used to predict the behavior of a system, but these predictions
have limited precision and reliability due to the assumptions and approximations
inherent in models.
Crosscutting Concepts - Stability and Change
Feedback (negative or positive) can stabilize or destabilize a system.
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Aerospace Engineering (AE)
Next Generation Science Standards
Lesson 4.3
Science and Engineering Practice - Obtaining, Evaluating, and Communicating
Information
Compare, integrate and evaluate sources of information presented in different
media or formats (e.g., visually, quantitatively) as well as in words in order to
address a scientific question or solve a problem.
Science and Engineering Practice - Obtaining, Evaluating, and Communicating
Information
Gather, read, and evaluate scientific and/or technical information from multiple
authoritative sources, assessing the evidence and usefulness of each source.
Science and Engineering Practice - Obtaining, Evaluating, and Communicating
Information
Evaluate the validity and reliability of and/or synthesize multiple claims,
methods, and/or designs that appear in scientific and technical texts or media
reports, verifying the data when possible.
Communicate scientific and/or technical information or ideas (e.g. about
phenomena and/or the process of development and the design and performance
of a proposed process or system) in multiple formats (i.e., orally, graphically,
textually, mathematically).
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