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FOSS is a K-8, modular, research-based, NGSS-aligned curriculum 
developed at the Lawrence Hall of Science (UC Berkeley) with support 
from the National Science Foundation. 
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FOSS Next Generation 

ü  FOSS Next Generation is a research-based 
science curriculum designed to support the Next 
Generation Science Standards for grades K-8. 

ü  Each course provides instructional sequences 
and pedagogical strategies to support three 
dimensional instruction. 
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Features of FOSS Next Generation 
ü  Notebooking embedded in curriculum 
ü  Embedded assessment including three-

dimensional performance assessments 
ü  Benchmark assessments online 
ü  Student Resource Book with embedded 

strategies to support Common Core ELA  
ü  FOSSweb: 

ü  Online activities, simulations, videos 
ü  Digital Teacher Guide and eSRB 
ü  Modifiable teacher slides 
ü  Teacher prep videos 
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Instructional Support 

•  In Teacher 
Resources 

•  Online at 
www.fossweb.com 
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Investigation 1: Make Waves 
Investigation 2: Wave Energy 
Investigation 3: Light Waves 
Investigation 4: Communication Waves 

Storyline of Course 
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NGSS Performance Expectation 
in Investigations 3-4 

3. Digital wave — higher frequency sampling
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MS-PS4-2:  Develop and use a model to describe that waves are 
reflected, absorbed, or transmitted through various materials. 
 
MS-PS4-3:  Integrate qualitative scientific and technical information 
to support the claim that digitized signals (sent as wave pulses) are 
a more reliable way to encode and transmit information. 
 



 Waves 
 Teaching Slides, 3.4 

Waves Course, 3.4: Refraction 
Slide 9 



1.  What is the difference between 
mechanical waves and 
electromagnetic waves?  

2.  What media have we seen 
electromagnetic waves travel 
through? 

Review light waves 

Slide 10 
Waves Course, 3.4: Refraction 
Step 1 

Turn	  to	  p.	  5,	  8,	  9,	  13	  	  
in	  the	  notebook	  



•  What happens to light waves at the 
interface of different media? 

Focus question 

Slide 11 
Waves Course, 3.4: Refraction 
Step 3 

Turn	  to	  p.	  16	  in	  the	  
notebook	  



Prepare for experimentation 

Slide 12 
Waves Course, 3.4: Refraction 
Step 5 

•  Review	  p.	  5	  in	  the	  notebook	  –	  students’	  earlier	  
experimentaAon	  using	  laser,	  mirror,	  and	  
protractor	  

•  How	  can	  we	  design	  an	  experiment	  to	  collect	  
refracAon	  data?	  



Teacher Master P, Refraction Test 
Instructions 

Prepare for experimentation 

Slide 13 
Waves Course, 3.4: Refraction 
Step 5 

Notebook sheet 20, Refraction Test  

Turn	  to	  p.	  17	  in	  the	  
notebook	  



Prepare for experimentation 

Slide 14 
Waves Course, 3.4: Refraction 
Step 5 

p.	  17	  in	  the	  
notebook	  



Prepare for experimentation 

Slide 15 
Waves Course, 3.4: Refraction 
Step 5 

p.	  17	  in	  the	  
notebook	  



•  Setup 1: The _____ the angle of 
incidence, the _____ the difference 
between angle of incidence and 
refraction. 

•  Setup 2: The _____ the angle of 
incidence, the _____ the difference 
between angle of incidence and 
refraction until _____ . 

 

Draw conclusions 

Slide 16 
Waves Course, 3.4: Refraction 
Step 9 

p.	  17	  in	  the	  
notebook	  



When the light is refracted so much that it 
will not exit the medium (the water in the 
dish), that is called total internal 
reflection. 

Draw conclusions 

Slide 17 
Waves Course, 3.4: Refraction 
Step 9 



Spend a few minutes reviewing the 
vocabulary for this part. Update the 
vocabulary index and table of contents 
in your notebook. 
•  interface 
•  refraction 
•  total internal reflection 

Review vocabulary 

Slide 18 
Waves Course, 3.4: Refraction 
Step 10 

p.	  18	  in	  the	  
notebook	  



•  What happens to light waves at the 
interface between different media? 

Answer the focus question 

Slide 19 
Waves Course, 3.4: Refraction 
Step 11 

p.	  16	  in	  the	  
notebook	  



•  What happens when light waves 
interact with matter? 

Revisit Part 1 focus question 

Slide 20 
Waves Course, 3.4: Refraction 
Step 12 

p.	  3	  in	  the	  
notebook	  



Homework 

Slide 21 
Waves Course, 3.4: Refraction 
Step 8 

“Refraction” online activity 



Read “Seismic Waves” on page 54 of 
FOSS Science Resources. 

Homework 

Slide 22 
Waves Course, 3.4: Refraction 
Step 16 



Preview of Investigation 4 

•  When a laser beam is shined into a 
transparent medium at certain angles of 
incidence, there is total internal reflection 
and the light waves can travel from one end 
of the tube to another. 



•  Why would it be important to have total 
internal reflection through a fiber-optic 
cable? 

Preview of Investigation 4 



Test the 
structural 
limitations of 
the optical fiber. 
 
Consider analog 
and digital data, 
along with 
implications for 
communications 
technology. 



© 2016 Regents of the University of California   

NGSS Three Dimensions 

PS4.A:  
Wave properties 
PS4.B: 
Electromagnetic 
radiation 

•  Asking 
questions 

•  Planning and 
carrying out 
investigations 

•  Analyzing and 
interpreting 
data 

•  Obtaining, 
evaluating, and 
communicating 
information 

Patterns  
Cause and Effect 
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eInvestigations Guide 
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FOSS Next Generation 

ü  FOSS supports three dimensional instruction, 
and provides detailed pedagogical support for 
notebooking, assessment, literacy, and 
engineering. 

ü  FOSS courses build concepts through a course 
and across grades with a conceptual framework 
for grades K-8. 

ü  FOSS integrates scientific knowledge with the 
practices of science and engineering. 
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Connections to the Framework 

Specific connections to the K-12 Framework 
Disciplinary Core Ideas,  
Scientific and Engineering Practices, and 
Crosscutting Concepts 
can be found in multiple locations: 
 
•  Overview Chapter 
•  Framework Chapter 

•  Online at www.FOSSweb.com   
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What do you get? 

Investigations Guide 

Materials for 5 classes 

FOSSweb – Digital Resources 

Student Books with 

ELA and ELL support 

Teaching Slides 

(editable) 
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Next Steps 

•  Want to learn more? 
– Visit the Delta booth on the exhibit floor to ask 

about pilots and sample materials 
– Log on to FOSSweb to explore the courses 

using your temporary access code 
– Come to LHS for a summer institute! 
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Copyright © 2016 The Regents of the 
University of California. All rights reserved.  

This file is for use in FOSS™ workshops only. No portion of this file 
may be reproduced, transmitted, or distributed in any form or by any 
means, electronic or mechanical, including photocopying or recording, 
or by any information storage and retrieval system, without permission 
in advance and in writing from the Lawrence Hall of Science. 
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