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Introduction 
A light wave travels from the sun and strikes a solar panel on Earth, producing electricity. An intense sound wave travels across a room and 
breaks a glass. A seismic wave produced by an earthquake travels underground for miles and destroys a house. All of these waves transfer 
energy from one place to another and cause a change. We can describe and measure waves in terms of frequency, amplitude, and 
wavelength. 

Living things have structures that allow for the detection of waves. For example, eyes are adapted to capturing incoming light waves and ears 
are adapted to capturing incoming sound waves. Both the eyes and ears are part of systems that send nerve signals to the brain.  

Information often travels by signaling, using various wave patterns or other symbols to form the signals. For example, the pattern of sound 
waves coming from a telegraph receiver communicates information to the listener versed in Morse code.  

Notes to Teachers 
This unit also pertains to NGSS topic 4. Energy by providing in-depth examples of light and sound waves and energy transfer. 

In the following unit, Grade 4 Unit 3, Structures and Functions of Living Things, students study how human ears and eyes work, with an 
emphasis on the relationship between specific structures and functions related to hearing and seeing. 

2019 CORE KNOWLEDGE 
SCIENCE SEQUENCE SUGGESTED LEARNING OBJECTIVES LANGUAGE OF INSTRUCTION 

The Sequence guidelines identify specific 
content and skills for building knowledge 
coherently from grade to grade. 

These suggested learning objectives may be modified 
to meet state and local standards as well as the 
needs of specific schools and classrooms. 

This word list provides a sampling of the vocabulary 
to which students should be repeatedly exposed 
during instruction. The list is not intended for use in 
isolated drill or memorization. 

A. Waves Transfer Energy
● Waves transfer energy from one 

place to another.
● A wave has energy and can cause 

a change.

● Describe, through examples, that waves
can cause a change, including causing
an object to move.

● Discuss the cause-and-effect
relationship between the motion of a
wave and the motion of an object
affected by the wave.

wave 
energy 
change 
energy transfer 
crest 
trough 
wave speed 
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● Waves are characterized by 
amplitude, frequency, and 
wavelength. 

 
NGSS references: 

● 4-PS4-1 
● DCI PS4.A 
● Crosscutting Concept: Patterns 

Similarities and differences in patterns 
can be used to sort, classify, and 
analyze simple rates of change for 
natural phenomena. 

 

● Describe how water waves are formed 
and how a wave transfers energy. 

● Develop a model to demonstrate that 
waves have amplitude, frequency, and 
wavelength. 

● Describe the relationship between the 
energy of a wave and its characteristics. 

height 
amplitude 
frequency 
wavelength 
 
 

B. Sound Waves Transfer Energy 
 

● Sound waves transfer energy from 
one place to another and can 
causes changes. 

● Sound waves are produced when 
objects vibrate. 

● Sound waves can travel through 
solids, liquids, and gases. 

● Properties of sound waves: pitch 
and intensity 

● Animals have specialized structures 
for detecting sound waves [for 
example, the ears of bats, lateral 
line in fish] 

 
NGSS references: 

● DCI PS3.A 
● DCI PS4.A 
● DCI LS1.D (re: detecting sound waves) 
● [Also supports additional learning goals 

in Unit 3, Structures and Functions of 
Living Things, which will directly 
address 4-LS1-2.] 

 
 
 

 
● Provide examples of changes caused by 

the energy of sound waves.  
● Describe the relationships between 

vibration, sound, and energy. 
● Discuss how sound waves can travel 

through solids, liquids, and gases. 
● Describe the qualities of different 

sounds based on the types of matter 
energy is transferring through. 

● Develop a model of sound waves using 
the terms amplitude, frequency, and 
wavelength. 
 

 

 

sound wave 
vibrate/vibration 
volume 
intensity 
pitch 
wavelength 
frequency 
amplitude 
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C. Light Waves Transfer Energy 
 

● Light waves transfer energy from 
one place to another and can 
causes changes. 

● Sources of light, including the sun 
and electrical devices (such as light 
bulbs) 

● Light waves can travel through 
empty space and through some 
solids, liquids, and gases. 

● Light waves are characterized by 
amplitude, frequency, and 
wavelength. 

● Animals have specialized structures 
for detecting light (for example, the 
eyes of a hawk) 

 
 
NGSS references: 

● DCI PS3.A 
● DCI PS4.B 
● DCI LS1.D (re detecting light) 
● [Also supports additional learning goals 

in Unit 3, Structures and Functions of 
Living Things, which will directly 
address 4-PS4-2.] 

 

 
● Identify sources of light. 
● Provide examples of changes caused by 

the energy of light waves.  
● Describe the kinds of matter that light 

can travel through. 
● Describe examples that illustrate how 

light waves travel and interact with 
matter. 

● Draw a model of the path of light from its 
source to its interactions with an object 

● Discuss how light waves can travel 
through empty space and some solids, 
liquids, and gases. 

● Develop a model of light waves using 
the terms amplitude, frequency, and 
wavelength. 

● Recognize that energy waves exist 
beyond the spectrum of visible light. 

 

 
energy transfer 
light/source 
light wave 
amplitude 
frequency 
wavelength 
color 
absorb 
transparent/transparency 
reflect 
emit 
speed of light 
eyes 
sight 
radiation 
electromagnetic 
 

D. People Use Waves to Transfer 
Information 
 

● Patterns of sound waves can 
transfer information. [For example, 
Morse code and drum signals] 

● Patterns of light waves can transfer 
information. [For example, smoke 
signals and ship-to-ship signals of 
light] 

 
● Describe an example of transforming a 

pattern into another form, still 
communicating the same information.  

● Make a presentation showing how 
information can be transferred with 
patterns of light and sound. 

● Analyze the merits of different solutions 
that use light or sound to transfer 
information.  

 
transfer 
information 
pattern 
signal 
code 
gesture 
digital 
analog 
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● Sound and light waves can be 
converted to digital signals for 
information transfer. [For example: 
cell phones] 

NGSS references: 
● 4-PS4-3 
● DCI PS4.C: Information Technologies 

and Instrumentation 
● DCI ETS1.C: Optimizing the Design 

Solution [see also 3-5-ETS1-3] 
● Crosscutting Concept: Patterns  

Similarities and differences in 
patterns can be used to sort and 
classify designed products. 

● Crosscutting Concept: 
Interdependence of Science, 
Engineering, and Technology 
Knowledge of relevant scientific 
concepts and research findings is 
important in engineering. 

 

● Describe an example of how people use 
waves to send information. 

 

Science Biographies 
This unit does not introduce a scientist or engineer from the history of science. However, the study of multiple individuals could be integrated 
during this domain of study and enhance the learning of students. 
 
Scientists and engineers to consider studying during this domain of study: 
Alexander Graham Bell and Lewis Howard Latimer: pioneers of information technology 
Ada Lovelace (considered by some to be the first computer programmer in history 
Mary Allen Wilkes (prominent coder/programmer in the early forms of digital code) 
Samuel Morse: inventor of Morse code, demonstrated the practicality of the telegraph by sending a pattern of electrical signals over a distance 
Isaac Newton: demonstrated that white light is composed of a spectrum of colors using investigations with prisms 
Katherine Johnson (calculations made it possible for humans to orbit the Earth) 
Mary Grace Roman (helped plan and develop the Hubble Space Telescope) 
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As noted above, this unit references the following standards that are a part of the Next Generation Science Standards (NGSS) Grade 4 Topic 
Waves: 

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.]   Evidence Statements for 4-PS4-1 

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.]    Evidence Statements for 4-PS4-3 

Note: 4-PS4-2 is referenced within the next unit, Grade 4 Unit 3, following the guidance of NGSS and the Topic Arrangement of Performance Expectations. 
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