1.Waves: Light and Sound

1.Waves: Light and Sound

Students who demonstrate understanding can:
1-PS4-1.

Plan and conduct investigations to provide evidence that vibrating materials can make sound and that sound can

make materials vibrate. [Clarification Statement: Examples of vibrating materials that make sound could include tuning forks and plucking a stretched
string. Examples of how sound can make matter vibrate could include holding a piece of paper near a speaker making sound and holding an object near a vibrating

tuning fork.]
1-PS4-2.

Make observations to construct an evidence-based account that objects can be seen only when illuminated.

[Clarification Statement: Examples of observations could include those made in a completely dark room, a pinhole box, and a video of a cave explorer with a flashlight.
Illumination could be from an external light source or by an object giving off its own light.]

1-PS4-3.

Plan and conduct an investigation to determine the effect of placing objects made with different materials in the

path of a beam of light. [Clarification Statement: Examples of materials could include those that are transparent (such as clear plastic), translucent (such as
wax paper), opaque (such as cardboard), and reflective (such as a mirror).] [Assessment Boundary: Assessment does not include the speed of light.]

1-PS4-4.

Use tools and materials to design and build a device that uses light or sound to solve the problem of

communicating over a distance.* [Clarification Statement: Examples of devices could include a light source to send signals, paper cup and string
“telephones,” and a pattern of drum beats.] [Assessment Boundary: Assessment does not include technological details for how communication devices work.]

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Planning and Carrying Out Investigations

Planning and carrying out investigations to answer questions or
test solutions to problems in K-2 builds on prior experiences
and progresses to simple investigations, based on fair tests,

PS4.A: Wave Properties
= Sound can make matter vibrate, and vibrating matter can
make sound. (1-PS4-1)
PS4.B: Electromagnetic Radiation

Crosscutting Concepts

Cause and Effect
= Simple tests can be designed to gather
evidence to support or refute student ideas
about causes. (1-PS4-1),(1-PS4-2),(1-PS4-3)

which provide data to support explanations or design solutions.
= Plan and conduct investigations collaboratively to produce

data to serve as the basis for evidence to answer a ]
question. (1-PS4-1),(1-PS4-3)

Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in K-2 builds

on prior experiences and progresses to the use of evidence

and ideas in constructing evidence-based accounts of natural

phenomena and designing solutions.

= Objects can be seen if light is available to illuminate them
or if they give off their own light. (1-PS4-2)
Some materials allow light to pass through them, others
allow only some light through and others block all the
light and create a dark shadow on any surface beyond
them, where the light cannot reach. Mirrors can be used Influence of Engineering, Technology, and
to redirect a light beam. (Boundary: The idea that light Science, on Society and the Natural World
travels from place to place is developed through = People depend on various technologies in their
experiences with light sources, mirrors, and shadows, but lives; human life would be very different
= Make observations (firsthand or from media) to construct no attempt is made to discuss the speed of light.) (1- without technology. (1-PS4-4)

an evidence-based account for natural phenomena (1-PS4- PS4-3)

2) PS4.C: Information Technologies and
= Use tools and materials provided to design a device that Instrumentation

solves a specific problem. (1-PS4-4) = People also use a variety of devices to communicate
(send and receive information) over long distances. (1-
PS4-4)

Connections to Engineering, Technology,
and Applications of Science

Connections to Nature of Science

Scientific Investigations Use a Variety of Methods
= Science investigations begin with a question. (1-PS4-1)
= Scientists use different ways to study the world. (1-PS4-1)

Connections to other DCIs in first grade.: N/A

Articulation of DCIs across grade-levels: K.ETS1.A (1-PS4-4); 2.PS1.A (1-PS4-3); 2.ETS1.B (1-PS4-4); 4.PS4.C (1-PS4-4); 4.PS4.B (1-PS4-2); 4.ETS1.A (1-PS4-4)

Common Core State Standards Connections:

ELA/Ljteracy —

W.1.2 Write informative/explanatory texts in which they name a topic, supply some facts about the topic, and provide some sense of closure. (1-PS4-2)

W.1.7 Participate in shared research and writing projects (e.g., explore a number of “how-to” books on a given topic and use them to write a sequence of instructions). (1-PS4-
1),(1-PS4-2),(1-PS4-3),(1-PS4-4)

W.1.8 With guidance and support from adults, recall information from experiences or gather information from provided sources to answer a question. (1-PS4-1),(1-PS4-2),(1-
PS4-3)

SL.1.1 Participate in collaborative conversations with diverse partners about grade 1 topics and texts with peers and adults in small and larger groups. (1-PS$4-1),(1-PS$4-2),(1-
PS4-3)

Mathematics —

MP.5 Use appropriate tools strategically. (1-PS4-4)

1.MD.A.1  Order three objects by length; compare the lengths of two objects indirectly by using a third object. (7-PS$4-4)

1.MD.A.2  Express the length of an object as a whole number of length units, by layering multiple copies of a shorter object (the length unit) end to end; understand that the

length measurement of an object is the number of same-size length units that span it with no gaps or overlaps. (1-PS4-4)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
©2013 Achieve, Inc. All rights reserved.
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4.Waves: Waves and Information

4.Waves: Waves and Information

Students who demonstrate understanding can:

4-PS4-1. Develop a model of waves to describe patterns in terms of amplitude and wavelength and that waves can cause
objects to move. [Clarification Statement: Examples of models could include diagrams, analogies, and physical models using wire to illustrate wavelength and
amplitude of waves.] [Assessment Boundary: Assessment does not include interference effects, electromagnetic waves, non-periodic waves, or quantitative models of
amplitude and wavelength.]

4-PS4-3. Generate and compare multiple solutions that use patterns to transfer information.* [Clarification Statement: Examples of
solutions could include drums sending coded information through sound waves, using a grid of 1’s and 0’s representing black and white to send information about a
picture, and using Morse code to send text.]

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices Crosscutting Concepts
Developing and Using Models PS4.A: Wave Properties Patterns
Modeling in 3-5 builds on K-2 experiences and progresses = Waves, which are regular patterns of motion, can be made = Similarities and differences in patterns can be
to building and revising simple models and using models to in water by disturbing the surface. When waves move used to sort and classify natural phenomena.
represent events and design solutions. across the surface of deep water, the water goes up and (4-PS4-1)
= Develop a model using an analogy, example, or abstract down in place; there is no net motion in the direction of = Similarities and differences in patterns can be
representation to describe a scientific principle. (4-PS4- the wave except when the water meets a beach. (Note: used to sort and classify designed products. (4-
1) This grade band endpoint was moved from K-2). (4-PS4-1) PS4-3)
Constructing Explanations and Designing Solutions = Waves of the same type can differ in amplitude (height of
Constructing explanations and designing solutions in 3-5 the wave) and wavelength (spacing between wave peaks).
builds on K-2 experiences and progresses to the use of (4-PS4-1) Connections to Engineering, Technology,
evidence in constructing explanations that specify variables PS4.C: Information Technologies and Instrumentation and Applications of Science
that describe and predict phenomena and in designing = Digitized information can be transmitted over long
multiple solutions to design problems. distances without significant degradation. High-tech Interdependence of Science, Engineering,
= Generate and compare multiple solutions to a problem devices, such as computers or cell phones, can receive and | and Technology
based on how well they meet the criteria and decode information—convert it from digitized form to = Knowledge of relevant scientific concepts and
constraints of the design solution. (4-PS4-3) voice—and vice versa. (4-PS4-3) research findings is important in engineering.
ETS1.C: Optimizing The Design Solution (4-PS4-3)
= Different solutions need to be tested in order to determine
Connections to Nature of Science which of them best solves the problem, given the criteria
and the constraints. (secondary to 4-PS4-3)
Scientific Knowledge is Based on Empirical Evidence
= Science findings are based on recognizing patterns. (4-
PS4-1)

Connections to other DCIs in fourth grade: 4.PS3.A (4-PS4-1); 4.PS3.B (4-PS4-1); 4.ETS1.A (4-PS4-3)

Articulation of DCIs across grade-levels: K.ETSL.A (4-PS4-3); 1.PS4.C (4-PS4-3); 2.ETS1.B (4-PS4-3); 2.ETS1.C (4-PS4-3); 3.PS2.A (4-PS4-3); MS.PS4.A (4-PS4-1); MS.PS4.C
(4-PS4-3); MS.ETS1.B (4-PS4-3)

Common Core State Standards Connections:

ELA/Literacy —

RI4.1 Refer to details and examples in a text when explaining what the text says explicitly and when drawing inferences from the text. (4-PS$4-3)

RI.4.9 Integrate information from two texts on the same topic in order to write or speak about the subject knowledgeably. (4-PS4-3)

SL.4.5 Add audio recordings and visual displays to presentations when appropriate to enhance the development of main ideas or themes. (4-PS4-1)

Mathematics —

MP.4 Model with mathematics. (4-PS4-1)

4.G.A.1 Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines. Identify these in two-dimensional figures. (4-PS54-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
May 2013 ©2013 Achieve, Inc. All rights reserved. 10f1




MS.Waves and Electromagnetic Radiation

MS.Waves and Electromagnetic Radiation

Students who demonstrate understanding can:

MS-PS4-1. Use mathematical representations to describe a simple model for waves that includes how the amplitude of a
wave is related to the energy in a wave. [Clarification Statement: Emphasis is on describing waves with both qualitative and quantitative
thinking.] [Assessment Boundary: Assessment does not include electromagnetic waves and is limited to standard repeating waves.]

MS-PS4-2. Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various
materials. [Clarification Statement: Emphasis is on both light and mechanical waves. Examples of models could include drawings, simulations, and written
descriptions.] [Assessment Boundary: Assessment is limited to qualitative applications pertaining to light and mechanical waves.]

MS-PS4-3. Integrate qualitative scientific and technical information to support the claim that digitized signals are a more
reliable way to encode and transmit information than analog signals. [Clarification Statement: Emphasis is on a basic understanding
that waves can be used for communication purposes. Examples could include using fiber optic cable to transmit light pulses, radio wave pulses in wifi devices, and
conversion of stored binary patterns to make sound or text on a computer screen.] [Assessment Boundary: Assessment does not include binary counting.
Assessment does not include the specific mechanism of any given device.]

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices Crosscutting Concepts
Developing and Using Models PS4.A: Wave Properties Patterns
Modeling in 6-8 builds on K-5 and progresses to developing, using, = A simple wave has a repeating pattern with a specific = Graphs and charts can be used to
and revising models to describe, test, and predict more abstract wavelength, frequency, and amplitude. (MS-PS4-1) identify patterns in data. (MS-PS4-
phenomena and design systems. = A sound wave needs a medium through which it is transmitted. 1)
= Develop and use a model to describe phenomena. (MS-PS4-2) (MS-PS4-2) Structure and Function
Using Mathematics and Computational Thinking PS4.B: Electromagnetic Radiation = Structures can be designed to serve
Mathematical and computational thinking at the 6-8 level builds on = When light shines on an object, it is reflected, absorbed, or particular functions by taking into
K-5 and progresses to identifying patterns in large data sets and transmitted through the object, depending on the object’s account properties of different
using mathematical concepts to support explanations and arguments. material and the frequency (color) of the light. (MS-PS4-2) materials, and how materials can
= Use mathematical representations to describe and/or support = The path that light travels can be traced as straight lines, be shaped and used. (MS-PS4-2)
scientific conclusions and design solutions. (MS-PS4-1) except at surfaces between different transparent materials = Structures can be designed to serve
Obtaining, Evaluating, and Communicating Information (e.g., air and water, air and glass) where the light path bends. particular functions. (MS-PS4-3)
Obtaining, evaluating, and communicating information in 6-8 builds (MS-PS4-2)
on K-5 and progresses to evaluating the merit and validity of ideas = A wave model of light is useful for explaining brightness, color,
and methods. and the frequency-dependent bending of light at a surface Connections to Engineering,
= Integrate qualitative scientific and technical information in between media. (MS-PS4-2) Technology, and Applications of
written text with that contained in media and visual displays to = However, because light can travel through space, it cannot be Science
clarify claims and findings. (MS-PS4-3) a matter wave, like sound or water waves. (MS-PS4-2)
PS4.C: Information Technologies and Instrumentation Influence of Science, Engineering,
= Digitized signals (sent as wave pulses) are a more reliable way and Technology on Society and the
Connections to Nature of Science to encode and transmit information. (MS-PS4-3) Natural World
= Technologies extend the
Scientific Knowledge is Based on Empirical Evidence measurement, exploration,
= Science knowledge is based upon logical and conceptual modeling, and computational
connections between evidence and explanations. (MS-PS4-1) capacity of scientific investigations.
(MS-PS4-3)
Connections to Nature of Science
Science is a Human Endeavor
= Advances in technology influence
the progress of science and science
has influenced advances in
technology. (MS-PS4-3)

Connections to other DCIs in this grade-band: MS.LS1.D (MS-PS4-2)

Articulation across grade-bands: 4.PS3.A (MS-PS4-1); 4.PS3.B (MS-PS4-1); 4.PS4.A (MS-PS4-1); 4.PS4.B (MS-PS4-2); 4.PS4.C (MS-PS4-3); HS.PS4.A (MS-PS4-1),(MS-PS4-
2),(MS-PS4-3); HS.PS4.B (MS-PS4-1), (MS-PS4-2): HS.PS4.C (MS-PS4-3); HS.ESSL.A (MS-PS4-2): HS.ESS2.A (MS-PS4-2); HS.ESS2.C (MS-PS4-2); HS.ESS2.D (MS-PS4-2)

Common Core State Standards Connections:

ELA/Ljteracy —

RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. (MS-PS4-3)

RST.6-8.2 Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions. (MS-PS4-3)

RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same
topic. (MS-PS4-3)

WHST.6-8.9 Draw evidence from informational texts to support analysis, reflection, and research. (MS-PS4-3)

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-PS4-1),(MS-PS4-2)

Mathematics —

MP.2 Reason abstractly and quantitatively. (MS-PS4-1)

MP.4 Model with mathematics. (MS-PS4-1)

6.RP.A.1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. (MS-PS4-1)

6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS4-1)

7.RP.A.2 Recognize and represent proportional relationships between quantities. (MS-PS4-1)

8.F.A.3 Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. (MS-PS4-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
May 2013 ©2013 Achieve, Inc. All rights reserved. 10f1




HS.Waves and Electromagnetic Radiation

HS.Waves and Electromagnetic Radiation

Students who demonstrate understanding can:

HS-PS4-1. Use mathematical representations to support a claim regarding relationships among the frequency, wavelength,
and speed of waves traveling in various media. [Clarification Statement: Examples of data could include electromagnetic radiation traveling in a
vacuum and glass, sound wav es trav eling through air and water, and seismic wav es trav eling through the Earth.] [A ssessment Boundary: Assessmentis limited to
algebraic relationships and describing those relationships qualitatively.]

HS-PS4-2. Evaluate questions about the advantages of using digital transmission and storage of information. [Clarification
Statement: Examples of advantages could include that digital information is stable because it can be stored reliably in computer memory, transferred easily, and
copied and shared rapidly . Disadv antages could include issues of easy deletion, security, and theft.]

HS-PS4-3. Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic radiation can be described
either by a wave model or a particle model, and that for some situations one model is more useful than the other.
[Clarification Statement: Emphasis is on how the experimental evidence supports the claim and how a theory is generally modified in light of new evidence. Examples
of a phenomenon could include resonance, interference, diffraction, and photoelectric effect.] [Assessment Boundary: Assessmentdoes not include using quantum

theory.]

HS-PS4-4. Evaluate the validity and reliability of claims in published materials of the effects that different frequencies of
electromagnetic radiation have when absorbed by matter. [Carification Statement: Emphasis is on the idea that photons associated with

different frequencies of light hav e different energies, and the damage to living tissue from electromagnetic radiation depends on the energy of the radiation. Examples
of published materials could include trade books, magazines, web resources, videos, and other passages that may reflect bias.] [Assessment Boundary: Assessmentis

limited to qualitative descriptions.]

HS-PS4-5. Communicate technical information about how some technological devices use the principles of wave behavior

and wave interactions with matter to transmit and capture information and energy.* [Clarification Statement: Examples could
include solar cells capturing light and converting it to electricity ; medical imaging; and communications technology.] [Assessment Boundary: Assesments are limited
to qualitativ e information. A ssessments do not include band theory.]

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

A sking Questions and Defining Problems
Asking questions and defining problems in grades 9-12 builds from
grades K-8 experiences and progresses to formulating, refining, and
ev aluating empirically testable questions and design problems using
models and simulations.
= Evaluate questions that challenge the premise(s) of an argument,
the interpretation of a data set, or the suitability of a design. (HS-
PS4-2)
Using Mathematics and Computational T hinking
Mathematical and computational thinking at the 9-12 lev el builds on K-8
and progresses to using algebraic thinking and analy sis, a range of
linear and nonlinear functions including trigonometric functions,
exponentials and logarithms, and computational tools for statistical
analy sis to analy ze, represent, and model data. Simple computational
simulations are created and used based on mathematical models of
basic assumptions.
= Use mathematical representations of phenomena or design solutions
to describe and/or support claims and/or explanations. (HS-PS4-1)
Engaging in 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 natural and designed worlds. Arguments may also come from
current scientific or historical episodes in science.
= Evaluate the claims, evidence, and reasoning behind currently
accepted explanations or solutions to determine the merits of
arguments. (HS-PS4-3)
Obtaining, Evaluating, and Communicating Information
O btaining, evaluating, and communicating information in 9-12 builds on
K-8 and progresses to evaluating the validity and reliability of the
claims, methods, and designs.
= Evaluate the validity and reliability of multiple claims that appear in
scientific and technical texts or media reports, v erifying the data
w hen possible. (HS-PS4-4)
= Communicate technical information or ideas (e.g. about phenomena
and/or the process of developmentand the design and
performance of a proposed process or system)in multiple formats
(including orally, graphically, textually, and mathematically ). (HS-
PS4-5)

Connections to Nature of Science

Science Models, Laws, Mechanisms,and Theories Explain
Natural Phenomena
= A scientific theory is a substantiated explanation of some aspect of
the natural world, based on a body of facts that have been
repeatedly confirmed through observation and experiment and the
science community v alidates each theory before it is accepted. If
new evidence is discov ered that the theory does not accommodate,

PS3.D: Energy in Chemical Processes
= Solar cells are human-made devices that likewise capture
the sun’s energy and produce electrical energy.
(secondary to HS-P54-5)
PS4.A: Wave Properties
= Thewavelength and frequency of a wave are related to
one another by the speed of trav el of the wave, which
depends on the ty pe of wav e and the medium through
w hich it is passing. (HS-PS4-1)
= Information can be digitized (e.g., a picture stored as the
values of an array of pixels); in this form, it can be stored
reliably in computer memory and sent overlong
distances as a series of wave pulses. (HS-PS4-2),(HS-
PS4-5)
= [From the 3-5 grade band endpoints] Waves can add or
cancel one another asthey cross, depending on their
relativ e phase (i.e., relative position of peaks and troughs
of the waves), but they emerge unaffected by each
other. (Boundary : The discussion at this grade levelis
qualitative only; it can be based on the fact that two
different sounds can pass a location in different directions
without getting mixed up.) (HS-PS4-3)
PS4.B: Electromagnetic Radiation
= Electromagnetic radiation (e.g., radio, microwav es, light)
can be modeled as a wav e of changing electric and
magnetic fields or as particles called photons. The wave
model is useful for explaining many features of
electromagnetic radiation, and the particle model
explains other features. (HS-PS4-3)
= When light or longer wav elength electromagnetic
radiation is absorbed in matter, it is generally converted
into thermal energy (heat). Shorter wav elength
electromagnetic radiation (ultraviolet, X-rays, gamma
ray s) can ionize atoms and cause damage to living cells.
(HS-PS4-4)
= Photoelectric materials emit electrons when they absorb
light of a high-enough frequency. (HS-PS4-5)
PS4.C: Information Technologies and
Instrumentation
= Multiple technologies based on the understanding of
wav es and their interactions with matter are part of
every day experiences in the modern world (e.g., medical
imaging, communications, scanners) and in scientific
research. They are essential tools for producing,
transmitting, and capturing signals and for storing and
interpreting the information contained in them. (HS-PS4-
5)

Crosscutting Concepts

Cause and Effect
= Empirical evidence is required to
differentiate between cause and
correlation and make claims about
specific causes and effects. (HS-PS4-1)
= Cause and effect relationships can be
suggested and predicted for complex
natural and human designed sy stems by
examining whatis known about smaller
scale mechanisms within the sy stem.
(HS-PS4-4)
= Systems can be designed to cause a
desired effect. (HS-PS4-5)
Systems and System Models
= Models (e.g., physical, mathematical,
computer models) can be used to
simulate sy stems and interactions—
including energy, matter, and
information flow s—within and between
sy stems at different scales. (HS-PS4-3)
Stability and Change
= Systems can be designed for greater or
lesser stability . (HS-PS4-2)

Connections to Engineering, Technology,
and A pplications of Science

Interdependence of Science,
Engineering, and T echnology
= Science and engineering complement
each other in the cycle known as
research and dev elopment (R&D). (HS-
PS4-5)
Influence of Engineering, Technology,
and Science on Society and the Natural
World
= Modern civilization depends on major
technological systems. (HS-PS4-2),(HS-
PS4-5)
= Engineers continuously modify these
technological systems by applying
scientific knowledge and engineering
design practices to increase benefits
w hile decreasing costs and risks. (HS-
PS4-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced v erbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
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HS.Waves and Electromagnetic Radiation

the theory is generally modified in light of this new evidence. (HS-

PS4-3)

Connections to other DCIs in this grade-band: HS.PS1.C (HS-PS4-4); HS.PS3 A (H5-P54-4),(HS-P54-5); HS.PS3.D (HS5-PS4-3),(HS-PS4-4); HS.LS1.C (HS-PS4-4); HS.ESSL.A (HS-
PS4-3); HS.ESS2.A (HS-PS4-1); HS.ESS2.D (HS-PS4-3)

A rticulation to DCIs across grade-bands: MS.PS3.D (HS-PS4-4); MS.PS4 .A (HS-PS4-1),(HS-PS4-2),(HS-PS4-5); MS.PS4.B (HS-PS4-1),(HS-PS4-2),(HS-PS4-3),(HS-PS4-4),(HS-PS4-5);
MS.PS4.C (HS-PS4-2),(HS-PS4-5), MS.LS1.C (HS-PS4-4); MS.ESS2.D (HS-PS4-4)

Common Core State Standards Connections:

ELA/Literacy —
RST.9-10.8

RST.11-12.1
RST.11-12.7
RST.11-12.8
WHST.9-12.2

WHST.11-12.8

Mathematics —
MP.2
MP.4
HSA-SSE.A.1
HSA -SSE.B.3

HSA.CED.A.4

Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific or technical problem.
(HS-PS4-2),(HS-PS4-3),(HS-PS4-4)

Cite specific textual evidence to support analy sis of science and technical texts, attending to important distinctions the author makes and to any gaps or
inconsistencies in the account. (HS-PS4-2),(HS-PS54-3),(HS-P54-4)

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. (HS-P54-1),(HS-PS4-4)

Evaluate the hy potheses, data, analy sis, and conclusions in a science or technical text, v erifying the data when possible and corroborating or challenging
conclusions with other sources of information. (HS-PS4-2),(HS-PS4-3),(HS-PS4-4)

Write informativ e/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS54-5)

Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectiv ely ; assess the strengths and limitations of
each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding
plagiarism and ov erreliance on any one source and following a standard format for citation. (HS-PS4-4)

Reason abstractly and quantitatively. (HS-PS4-1),(HS-PS4-3)

Model with mathematics. (HS-PS4-1)

Interpret expressions that represent a quantity in terms of its context. (HS-PS4-1),(HS-PS4-3)

Choose and produce an equiv alent form of an expression to reveal and explain properties of the quantity represented by the expression. (HS-PS4-1),(HS-PS4-
3)

Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. (HS-PS4-1)(HS-P54-3)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced v erbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated

and reprinted with permission from the National Academy of Sciences.
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