Next Generation Science Standards Correlation Chart
The following chart lists the Next Generation Science Standards for the high school level.

Adjacent to each standard are the page references identifying material in Engineering Fundamentals

relating to the item.

Standard Textbook Pages

HS-PS1 Matter and Its Interactions

HS-PS1-1. Use the periodic table as a model to predict the | 168,377
relative properties of elements based on the patterns of
electrons in the outermost energy level of atoms.

HS-PS1-2. Construct and revise an explanation for the 168, 331
outcome of a simple chemical reaction based on the
outermost electron states of atoms, trends in the periodic
table, and knowledge of the patterns of chemical
properties.

HS-PS1-3. Plan and conduct an investigation to gather 221-222
evidence to compare the structure of substances at the
bulk scale to infer the strength of electrical forces
between particles.

HS-PS1-7. Use mathematical representations to support 303
the claim that atoms, and therefore mass, are conserved
during a chemical reaction.

HS-PS2 Motion and Stability: Forces and Interactions

HS-PS2-1. Analyze data to support the claim that 302
Newton’s second law of motion describes the
mathematical relationship among the net force on a
macroscopic object, its mass, and its acceleration.

HS-PS2-2. Use mathematical representations to support 303
the claim that the total momentum of a system of objects
is conserved when there is no net force on the system.

HS-PS2-5. Plan and conduct an investigation to provide 223-224
evidence that an electric current can produce a magnetic
field and that a changing magnetic field can produce an
electric current.

HS-PS2-6. Communicate scientific and technical 168-169
information about why the molecular-level structure is
important in the functioning of designed materials.

HS-PS3 Energy

HS-PS3-3. Design, build, and refine a device that works 140
within given constraints to convert one form of energy
into another form of energy.
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HS-PS3-4. Plan and conduct an investigation to provide
evidence that the transfer of thermal energy when two
components of different temperature are combined
within a closed system results in a more uniform energy
distribution among the components in the system (second
law of thermodynamics).

330

HS-LS1 From Molecules to Organisms: Structures and
Processes

HS-LS1-1. Construct an explanation based on evidence for
how the structure of DNA determines the structure of
proteins which carry out the essential functions of life
through systems of specialized cells.

351

HS-LS1-2. Develop and use a model to illustrate the
hierarchical organization of interacting systems that
provide specific functions within multicellular organisms.

352-353

HS-LS1-3. Plan and conduct an investigation to provide
evidence that feedback mechanisms maintain
homeostasis.

353

HS-LS1-4. Use a model to illustrate the role of cellular
division (mitosis) and differentiation in producing and
maintaining complex organisms.

351

HS-LS1-5. Use a model to illustrate how photosynthesis
transforms light energy into stored chemical energy.

354

HS-LS1-6. Construct and revise an explanation based on
evidence for how carbon, hydrogen, and oxygen from
sugar molecules may combine with other elements to
form amino acids and/or other large carbon-based
molecules.

352-353

HS-LS1-7. Use a model to illustrate that cellular
respiration is a chemical process whereby the bonds of
food molecules and oxygen molecules are broken and the
bonds in new compounds are formed resulting in a net
transfer of energy.

354

HS-LS2 Ecosystems: Interactions, Energy, and
Dynamics

HS-LS2-3. Construct and revise an explanation based on
evidence for the cycling of matter and flow of energy in
aerobic and anaerobic conditions.

356

HS-LS2-5. Develop a model to illustrate the role of
photosynthesis and cellular respiration in the cycling of
carbon among the biosphere, atmosphere, hydrosphere,
and geosphere.

354

HS-LS2-8. Evaluate the evidence for the role of group
behavior on individual and species’ chances to survive and

352
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reproduce.

HS-LS3 Heredity: Inheritance and Variation of Traits

HS-LS3-1. Ask questions to clarify relationships about the
role of DNA and chromosomes in coding the instructions
for characteristic traits passed from parents to offspring.

352-353

HS-LS3-2. Make and defend a claim based on evidence
that inheritable genetic variations may result from: (1)
new genetic combinations through meiosis, (2) viable
errors occurring during replication, and/or (3) mutations
caused by environmental factors.

352

HS-LS4 Biological Evolution: Unity and Diversity

HS-LS4-1. Communicate scientific information that
common ancestry and biological evolution are supported
by multiple lines of empirical evidence.

352

HS-LS4-2. Construct an explanation based on evidence
that the process of evolution primarily results from four
factors: (1) the potential for a species to increase in
number, (2) the heritable genetic variation of individuals
in a species due to mutation and sexual reproduction,
(3) competition for limited resources, and (4) the
proliferation of those organisms that are better able to
survive and reproduce in the environment.

352

HS-LS4-3. Apply concepts of statistics and probability to
support explanations that organisms with an
advantageous heritable trait tend to increase in
proportion to organisms lacking this trait.

352

HS-LS4-4. Construct an explanation based on evidence for
how natural selection leads to adaptation of populations.

352

HS-LS4-5. Evaluate the evidence supporting claims that
changes in environmental conditions may result in: (1)
increases in the number of individuals of some species,
(2) the emergence of new species over time, and (3) the
extinction of other species.

352

HS-ESS3 Earth and Human Activity

HS-ESS3-1. Construct an explanation based on evidence
for how the availability of natural resources, occurrence
of natural hazards, and changes in climate have
influenced human activity.

31-35

HS-ESS3-2. Evaluate competing design solutions for
developing, managing, and utilizing energy and mineral
resources based on cost-benefit ratios.

35

HS-ESS3-3. Create a computational simulation to illustrate
the relationships among management of natural
resources, the sustainability of human populations, and

190-201
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biodiversity.

HS-ESS3-4. Evaluate or refine a technological solution that
reduces impacts of human activities on natural systems.

87,110, 131, 173, 201, 242, 264, 292,
341, 359

HS-ESS3-5. Analyze geoscience data and the results from
global climate models to make an evidence-based
forecast of the current rate of global or regional climate
change and associated future impacts to Earth systems.

314, 341

HS-ESS3-6. Use a computational representation to
illustrate the relationships among Earth systems and how
those relationships are being modified due to human
activity.

31-35

HS-ETS1 Engineering Design

HS-ETS1-1. Analyze a major global challenge to specify
qualitative and quantitative criteria and constraints for
solutions that account for societal needs and wants.

4-7,32,33

HS-ETS1-2. Design a solution to a complex real-world
problem by breaking it down into smaller, more
manageable problems that can be solved through
engineering.

4-5,159-161, 183-189, 205-215,
245, 261-269, 285-295, 309-320,
339-345, 354-368, 385—-386

HS-ETS1-3. 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.

4-5, 44-45, 47, 66—68, 91-92, 126—
130

HS-ETS1-4. 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.

120-125, 244, 281-284, 305




