NGSS

Disciplinary Core ldeas:

PS3.A Definitions of Energy
e 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.
PS3.B Conservation of Energy and Energy Transfer
e Energy cannot be created or destroyed, but it can be transported from one place to another and
transferred between systems.
PS3.D Energy in Chemical Processes
e Although energy cannot be destroyed, it can be converted to less useful forms—for example, to
thermal energy in the surrounding environment.
Science and Engineering Practices:

Practice 1: Asking questions (for science) and defining problems (for engineering)
Asking questions and defining problems in 9-12 builds on K-8 experiences and progresses to
formulating, refining, and evaluating empirically testable questions and design problems using
models and simulations.
= Ask and/or evaluate questions that challenge the premise(s) of an argument, the
interpretation of a data set, or the suitability of a design.
= Define a design problem that involves the development of a process or system
with interacting components and criteria and constraints that may include social,
technical, and/or environmental considerations.
Practice 4: Analyzing and interpreting data
Analyzing data in 9-12 builds on K-8 experiences and progresses to introducing more detailed
statistical analysis, the comparison of data sets for consistency, and the use of models to generate
and analyze data.
= Compare and contrast various types of data sets (e.g., self-generated, archival) to
examine consistency of measurements and observations.
= 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.
Practice 5: Using mathematics and computational thinking
Mathematical and computational thinking in 9-12 builds on K-8 experiences and progresses to
using algebraic thinking and analysis, a range of linear and non-linear functions, including
trigonometric functions, exponentials and logarithms, and computational tools for statistical
analysis to analyze, represent, and model data. Simple computational simulations are created and
used based on mathematical models of basic assumptions.
= Use mathematical, computational, and/or algorithmic representations of
phenomena or design solutions to describe and/or support claims and/or
explanations.



Practice 7: Engaging in

Use simple limit cases to test mathematical expressions, computer programs,
algorithms, or simulations of a process or system to see if a model “makes sense”
by comparing the outcomes with what is known about the real world.

argument from evidence

Engaging in argument from evidence in 9-12 builds on K-8 experiences and progresses to using

appropriate and

sufficient evidence and scientific reasoning to defend and critique claims and

explanations about the natural and designed world(s). Arguments may also come from current
scientific or historical episodes in science.

Compare and evaluate competing arguments or design solutions in light of
currently accepted explanations, new evidence, limitations (e.g., tradeoffs),
constraints, and ethical issues.

Evaluate the claims, evidence, and/or reasoning behind currently accepted
explanations or solutions to determine the merits of arguments.

Respectfully provide and/or receive critiques on scientific arguments by probing
reasoning and evidence, challenging ideas and conclusions, responding
thoughtfully to diverse perspectives, and determining additional information
required to resolve contradictions.

Construct, use, and/or present an oral and written argument or counter-arguments
based on data and 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).

Practice 8: Obtaining, evaluating, and communicating information
Obtaining, evaluating, and communicating information in 9-12 builds on K-8 experiences and
progresses to evaluating the validity and reliability of the claims, methods, and design.

Cross Cutting Concepts:

Critically read scientific literature adapted for classroom use to determine the
central ideas or conclusions and/or to obtain scientific and/or technical
information to summarize complex evidence, concepts, processes, or information
presented in a text by paraphrasing them in simpler but still accurate terms.
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.

Gather, read, and evaluate scientific and/or technical information from multiple
authoritative sources, assessing the evidence and usefulness of each source.
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).

Energy and matter: Flows, cycles, and conservation



[ 1Changes of energy and matter in a system can be described in terms of energy and matter flows into,
out of, and within that system.

[1[1Energy 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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Key Ideas and Details:

CCSS.ELA-Literacy.RST.11-12.1

Cite specific textual evidence to support analysis of science and technical texts, attending to
important distinctions the author makes and to any gaps or inconsistencies in the account.

CCSS.ELA-Literacy.RST.11-12.2

Determine the central ideas or conclusions of a text; summarize complex concepts,
processes, or information presented in a text by paraphrasing them in simpler but still
accurate terms.

Craft and Structure:

CCSS.ELA-Literacy.RST.11-12.4

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 11-12 texts and
topics.

Integration of Knowledge and Ideas:

CCSS.ELA-Literacy.RST.11-12.7

Integrate and evaluate multiple sources of information presented in diverse formats and
media (e.g., quantitative data, video, multimedia) in order to address a question or solve a
problem.

CCSS.ELA-Literacy.RST.11-12.8

Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text,
verifying the data when possible and corroborating or challenging conclusions with other
sources of information.

Range of Reading and Level of Text Complexity:

CCSS.ELA-Literacy.RST.11-12.10

By the end of grade 12, read and comprehend science/technical texts in the grades 11-CCR
text complexity band independently and proficiently.
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