
NGSS Grade 8: Unit 4 Sequencing

DCIs

Additional
 Concepts

SEPs

CCCs

PEs
(boundaries 

of PE)

PS4.A: Wave Properties � 
A simple wave has a repeating 
pattern with a specific wavelength, 
frequency, and amplitude. (MS-
PS4-1) � A sound wave needs a 
medium through which it is 
transmitted. (MS-PS4-2)

PS4.B: Electromagnetic Radiation � 
-When light shines on an object, it is reflected, absorbed, or 
transmitted through the object, depending on the object’s 
material and the frequency (color) of the light. (MS-PS4-2) � 
-The path that light travels can be traced as straight lines, 
except at surfaces between different transparent materials (e.
g., air and water, air and glass) where the light path bends. 
(MS-PS4-2) 

 
 

PS4.B: Electromagnetic Radiation � 
-A wave model of light is useful for explaining 
brightness, color, and the frequency-dependent 
bending of light at a surface between media. (MS-
PS4-2) �
 -However, because light can travel through space, 
it cannot be a matter wave, like sound or water 
waves. (MS-PS4-2) 

 

ESS1.A: The Universe and Its Stars � 
Patterns of the apparent motion of the 
sun, the moon, and stars in the sky can 
be observed, described, predicted, and 
explained with models. (MS-ESS1-1)  

 
 

ESS1.B: Earth and the Solar System
This model of the solar system can explain eclipses 
of the sun and the moon. Earth’s spin axis is fixed in 
direction over the short-term but tilted relative to its 
orbit around the sun. The seasons are a result of that 
tilt and are caused by the differential intensity of 
sunlight on different areas of Earth across the year. 
(MS-ESS1-1

 

ETS1.A: Defining and Delimiting 
Engineering Problems �
The more precisely a design task’s 
criteria and constraints can be 
defined, the more likely it is that the 
designed solution will be successful. 
Specification of constraints includes 
consideration of scientific principles 
and other relevant knowledge that 
are likely to limit possible solutions. 
(MS-ETS1-1)  

 
 

-types of waves (water, sound, 
light, electromagnetic)
-Characteristics of waves 
(amplitude, frequency, wave 
energy, crests, troughs)
-relationship between amplitude 
and energy

-waves (reflection, absorption, transmission) 
through differing materials
-light and mechanical waves
-connect waves and light to stars, moon, sun, 
speed of light

-rotation
-revolution
-review of gravity and noncontact 
forces
-review of planets and moons

- eclipses 
-moon phases
- seasonal patterns
-climate and weather
-Model Sun, Earth, Moon 

ETS1.B: Developing Possible 
Solutions 
There are systematic processes 
for evaluating solutions with 
respect to how well they meet the 
criteria and constraints of a 
problem. (MS-ETS1-2), (MS-
ETS1-3)

 
 

Obtaining, Evaluating, and 
Communicating Information 
Obtaining, evaluating, and 
communicating information in 6-8 
builds on K-5 and progresses to 
evaluating the merit and validity 
of ideas and methods. � 
Integrate qualitative scientific and 
technical information in written 
text with that contained in media 
and visual displays to clarify 
claims and findings. (MS-PS4-3) 

Developing and Using Models 
Modeling in 6–8 builds on K–5 experiences 
and progresses to developing, using, and 
revising models to describe, test, and predict 
more abstract phenomena and design 
systems. � Develop and use a model to 
describe phenomena. (MS-ESS1-1)

Using Mathematics and 
Computational Thinking 
Mathematical and computational 
thinking at the 6–8 level builds on 
K–5 and progresses to identifying 
patterns in large data sets and 
using mathematical concepts to 
support explanations and 
arguments. � Use mathematical 
representations to describe and/or 
support scientific conclusions and 
design solutions. (MS-PS4-1)

Scientific Knowledge is Based 
on Empirical Evidence � 
Science knowledge is based upon 
logical and conceptual 
connections between evidence 
and explanations. (MS-PS4-1) 

Developing and Using Models Modeling 
in 6–8 builds on K–5 and progresses to 
developing, using, and revising models to 
describe, test, and predict more abstract 
phenomena and design systems. � 
Develop and use a model to describe 
phenomena. (MS-PS4-2)

PEs Assessed: MS-PS4-1, MS-PS4-2, MS-PS4-3, MS-ESS3-2, MS-ESS1-1 (seasons), MS-LS4-4 (applied), MS-LS4-6 (applied), MS-ETS-1-1, MS-ETS 1-2

Asking Questions and Defining Problems Asking questions and 
defining problems in grades 6–8 builds on grades K–5 experiences 
and progresses to specifying relationships between variables, and 
clarifying arguments and models. � Define a design problem that can 
be solved through the development of an object, tool, process or 
system and includes multiple criteria and constraints, including 
scientific knowledge that may limit possible solutions. (MS-ETS1-1) 

Engaging in Argument from Evidence 
Engaging in argument from evidence in 6–8 builds on K–5 
experiences and progresses to constructing a convincing argument 
that supports or refutes claims for either explanations or solutions 
about the natural and designed world. � Evaluate competing design 
solutions based on jointly developed and agreed-upon design 
criteria. (MS-ETS1-2) 

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.]

MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision 
to ensure a successful solution, taking into account relevant scientific principles 
and potential impacts on people and the natural environment that may limit 
possible solutions.

 MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine 
how well they meet the criteria and constraints of the problem. 

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-ESS1-1. Develop and use a model of the Earth-sun-moon system to 
describe the cyclic patterns of lunar phases, eclipses of the sun 
and moon, and seasons. [Clarification Statement: Examples of 
models can be physical, graphical, or conceptual.]

Activity Brainstorm:
● Students will model a wave and include both qualitative 

and quantitative annotations and descriptions (can use 
rope and media or other method)

● Assessment: Students will relate their model to seismic 
waves and describe how the amplitude of a wave is 
related to the energy in a wave using a whiteboard app 
and narration or iMovie

●  Extension: Connect to seismic waves 
● eResource: http://www.physicsclassroom.

com/class/waves/Lesson-2/Energy-Transport-and-the-
Amplitude-of-a-Wave

Activity Brainstorm
● Students observe several ESM models . Examples:
● http://interactivesites.weebly.com/earth-moon-and-sun.

html
● Students develop their own ESM model
● Use any method learned throughout middle school years 

to describe the cyclic patterns

Activity Brainstorm:
● Students choose one problem listed above  to research and design a solution to help 

sustain biodiversity
● Students write a proposal for their design with illustrations, diagrams, models, or 

prototypes to help explain their solution and pitch ideas to class or global audience
● (Look in framework for more ideas)

Sequence Developed by TUSD Teachers, May 2016

Mathematical Wave Model
Wave Technologies Engineering Design Challenge

Modeling the  Earth-Sun-Moon System

Wave-based technologies assist human efforts to sustain biodiversity.

Scientific Knowledge Assumes an 
Order and Consistency in Natural 
Systems � 
Science assumes that objects and events 
in natural systems occur in consistent 
patterns that are understandable through 
measurement and observation. (MS-ESS1- 
1),(MS-ESS1-2) 

-review of stars/connection with light
-EM spectrum
-properties of light

-famous tsunamis 
and their effects on 
people and natural 
environments

Patterns
 �Patterns can be used to identify 
causeand-effect relationships. (MS-
ESS1-1) 

Patterns �
 Graphs and charts can be used to 
identify patterns in data. (MS-PS4- 1) 

Structure and Function
-Structures can be designed to serve 
particular functions by taking into 
account properties of different 
materials, and how materials can be 
shaped and used. (MS-PS4-2) � 
-Structures can be designed to serve 
particular functions. (MS-PS4-3) 

Influence of Science, Engineering, 
and Technology on Society and 
the Natural World �
Technologies extend the 
measurement, exploration, modeling, 
and computational capacity of 
scientific investigations. (MS-PS4-3) 

Science is a Human Endeavor
�Advances in technology influence 
the progress of science and science 
has influenced advances in 
technology. (MS-PS4-3) 

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.]

Exploring Light Properties (Stations Lab)

Activity Brainstorm
● https://www.teachengineering.

org/activities/view/van_troll_lesson02_activity1
●

PS4.C: Information Technologies 
and Instrumentation �
Digitized signals (sent as wave pulses) 
are a more reliable way to encode and 
transmit information. (MS-PS4-3)

Introduce the with Earth 
Phenomena of 
Tsunamis

-communication technologies 
using waves to encode and 
transmit information
-fiber optics, radio, wi-fi
-digital vs. analog signals
-binary patterns

Potential Design Problems to Help Solve
1. How do we increase the positive Impacts of communication 
technologies on people and/or natural environments?
2. How do we decrease the negative impacts of communication 
technologies on people and/or natural environments?
3. How can communication technologies help people or natural 
environments deal with issues related to seasonal weather, climate 
change, or natural disasters?

Influence of Science, Engineering, and Technology on 
Society and the Natural World 
�-All human activity draws on natural resources and has both 
short and long-term consequences, positive as well as 
negative, for the health of people and the natural environment. 
(MS-ETS1-1) 
- The uses of technologies and limitations on their use are 
driven by individual or societal needs, desires, and values; by 
the findings of scientific research; and by differences in such 
factors as climate, natural resources, and economic conditions. 
(MS-ETS1-1)
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