
 

 

4-PS4-3   Waves and Their Applications in Technologies for Information Transfer 

Students who demonstrate understanding can: 
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 expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices 

Constructing Explanations and Designing 
Solutions 
Constructing explanations and designing 
solutions in 3–5 builds on K–2 experiences 
and progresses to the use of evidence in 
constructing explanations that specify 
variables that describe and predict 
phenomena and in designing multiple 
solutions to design problems. 

 Generate and compare multiple solutions 
to a problem based on how well they meet 
the criteria and constraints of the design 
solution. 

Disciplinary Core Ideas 

PS4.C: Information Technologies and 
Instrumentation 

 Digitized information can be 
transmitted over long distances 
without significant degradation. 
High-tech devices, such as 
computers or cell phones, can 
receive and decode information—
convert it from digitized form to 
voice—and vice versa. 

ETS1.C: Optimizing the Design 
Solution 

 Different solutions need to be tested 
in order to determine which of them 
best solves the problem, given the 
criteria and the 
constraints. (secondary) 

Crosscutting Concepts 

Patterns 

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

- - - - - - - - - - - - - - - - - - 

Connections to Engineering, 
Technology, and Applications 

of Science 
  
Interdependence of Science, 
Engineering, and Technology 

 Knowledge of relevant 
scientific concepts and 
research findings is 
important in engineering. 

 

Observable features of the student performance by the end of the grade: 
1 Using scientific knowledge to generate design solutions 

a Students generate at least two design solutions, for a given problem, that use patterns to transmit a 
given piece of information (e.g., picture, message). Students describe* how the design solution is 
based on:  

i. Knowledge of digitized information transfer (e.g., information can be converted from a sound 
wave into a digital signal such as patterns of 1s and 0s and vice versa; visual or verbal 
messages can be encoded in patterns of flashes of light to be decoded by someone else 
across the room). 

ii. Ways that high-tech devices convert and transmit information (e.g., cell phones convert 
sound waves into digital signals, so they can be transmitted long distances, and then 
converted back into sound waves; a picture or message can be encoded using light signals 
to transmit the information over a long distance). 

2 Describing* criteria and constraints, including quantification when appropriate 
a  Students describe* the given criteria for the design solutions, including the accuracy of the final 

transmitted information and that digitized information (patterns) transfer is used. 

b Students describe* the given constraints of the design solutions, including: 

i. The distance over which information is transmitted. 

ii. Safety considerations. 

iii. Materials available. 

3 Evaluating potential solutions 
a Students compare the proposed solutions based on how well each meets the criteria and 

constraints.  

b Students identify similarities and differences in the types of patterns used in the solutions to 
determine whether some ways of transmitting information are more effective than others at 
addressing the problem. 
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