
  
 

  

      
     

  
 

     
     

    
     

   
 

         
 

 
 

 
 

  
   

 
 
 

   
   
  

 
 

   
   

 
   

   
   

 
 
 

   
  

 
   

   
     

     
 
 
  

Update to Content Accepted by SRP 

Request to Update Content Reviewed and Accepted by the State Review Panel (SRP) 
Proposed changes shall be made available for public review on Texas Education Agency’s website for a 
minimum of seven calendar days prior to approval. 

Indicate if the changes in the content were reviewed and accepted by the SRP to determine coverage of 
the Texas Essential Knowledge and Skills (TEKS), English Language Proficiency Standards (ELPS), or Texas 
Prekindergarten Guidelines (TPG) by selecting a box below. (Note: All request to update editions that do 
not change content reviewed and accepted by the SRP must be entered on the Update to Content Not 
Reviewed by SRP document.) 

☒ TEKS ☐ELPS ☐TPG ☐TEKS and ELPS 

Proclamation Year: 2024 
Publisher: PASCO scientific 
Subject Area/Course: Science/ Physics 

Adopted Program Information: 
Title: Essential Physics 3rd Edition 
ISBN: 978-1-937492-13-7 

Adopted Component Information 
Title: Essential Physics 3rd Edition: Teacher Resources 
ISBN: 978-1-937492-19-9 

Publisher’s overall rationale for this update 
Enter the primary reason for the update request. 

PASCO received a score of 91.49% in relation to our TEKS correlations during the SRP for the Essential 
Physics 3rd Edition curriculum. PASCO wishes to increase our correlation score to 100% to ensure we are 
supporting Texas teachers and students to the best of their abilities and by fully supporting the state 
mandated standards. 

Publisher’s overall description of the change 
Enter an overall description of the change(s). 

PASCO proposes updates to 10 breakouts that were rejected during the SRP. Many changes were minor 
and included text additions of exact wording that was in the TEKS to ensure clarity of the content such 
as, directly mentioning scientists by name (Malus’s Law/Heisenberg). Additional narratives and activities 
have been created to strengthen student expectations related to Heisenberg’s Uncertainty Principle. 
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is lesson focuses on Lhe sk ills needed to create and interpret graphs of 
experimental data. Emphasis is p laced on the use of consistent uni Ls and careful 
attention lo the scale used on x- and y -axes. Students learn to dis tinguish among the 
relationships between variables such as linear inverse, non-linear), and learn to 
ma!t:h these mathematical models lo data using an interactive graphing simulation. 

Update to Content Accepted by SRP 

Access Information 
Enter access information below to the adopted version of the instructional materials and the proposed 
new content. 

Currently Adopted Content URL: https://education.pasco.com 
Currently Adopted Content Username: n/a 
Currently Adopted Content Password: Access code: TEKS-EP3-TE-0724-669A4 

Proposed Updated Content URL: 
Texas Updated EP3 TEKS additions: 
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs 
Proposed Updated Content Username: n/a 
Proposed Updated Content Password: n/a 

Update comparison: 
Each change in the component on this form should be documented in the update comparison below. 
You must submit a separate request for each component, not each change. (Note: Repeat this section 
as often as needed by copying and pasting the entire area from the (SE)(Breakout(s)) and (Citation 
Type(s)) to the dividing line for each change.) 

(SE)(Breakout(s)) and (Citation Type(s)) 
(2)(A)(i), Falls under both Narrative and Activity 

Description of the specific location and hyperlink to the exact location of currently adopted content 
Page 54, Lesson 3 Resources, left sidebar, Graphing Data Lesson Plan, Slide Presentation 
https://education.pasco.com/epub/Physics/eBook-SBTE/BookInd-714.html 

Description of the specific location and hyperlink to the exact location of the proposed new content 
Page 54, Lesson 3 Resources, left sidebar, Graphing Data Lesson Plan, Slide Presentation 
New content will be placed in the original locations noted under current content. 
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs 

Screenshot of Currently Adopted Content 
Insert a screenshot of your currently adopted content. 

Chapter 2, section 2.3, page 54 lesson plan: 
Lesson plan current: 
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https://education.pasco.com/
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs
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The student will be able to: Learning 
objectives l ) convert quantities from one unit to another using appropriate conversion.factors; 

2) identify the independent and dependent variables in an experiment; 
3) evaluate data and make inferences from data represented graphically, and 

communicate valid conclusions supported by the data; and 
4) express and manipulate relationships among physical variables quantita tively 

using e<tuations and granhs. 
Lesson plan 
segments 

• Brainstonning session: Ask students 10 brainstorm, with a partner, a 
variety of ways that quantitative experimental findings can be 
communicated. Gather their responses to make a list on the board. 

• Slide presentation: The presentation provides guided practice in 
convening quantities using conversion factors. It describes how to identify 
the independent and dependent variables in an experiment and the 
importance of referring to the scales on thex- and y-axes when analyzing 
data in graphs. It illustrates the di fTerences among scauer plots, linear, 
inverse, and non-linear graphs. 

Crosscutting 
concepts 

Patterns Cause Systems Energy Structure Stability 
and and and and and 

Scale. 
Proportion, 
Quantity Effect Models \latter Function Change 

• Patterns in experimental data sets can be inferred using graphs. 
• The scale ofa graph must be considered when eva luating the data depicted. 

This lesson focuses on the skills needed to create and interpret graphs of 
experimental data. Emphasis is placed on the use of consistent units and careful 
attention to the scale used on x- and y-axes. Students learn to distinguish among the 
relationships between variables (such as linear, inverse, non-linear), and learn to 
match these mathematical models to data using an interactive graphing simulation. 
Students learn to evaluate these models for their advantages and limitations. 

Learning The student will be able to: 
objectives I) convert quantities from one unit to another using appropriate conversion factors; 

2) identify the i11depe11de111 and dependem variables in an experiment; 
3) evaluate data and make inferences from data represented graphically, and 

communicate valid conclusions supported by the data; 
4) express and manipulate relationships among physical variables quantitatively 

using equations and graphs; and 
5) identify vanta es and limitations of models. 

Lesson plan • Brainstorming session: Ask students to brainstorm, with a partner, a 
segments variety of ways that quantitative experimental findings can be 

communicated. Gather their responses to make a list on the board. 

• Slide presentation: The presentation provides guided practice in 
converting quantities using conversion factors. It describes how to identify 
the independent and dependent variables in an experiment and the 
importance of referring to the scales on the x- and y-axes when analyzing 
data in graphs. It identifies advantages and limitations of models. It 
illustrates the differences among scatter plots, linear, inverse, and 
non-linear graphs. 

~ 
lilll 

Update to Content Accepted by SRP 

Screenshot of Proposed New Content 
Insert a screenshot of your proposed new content. 

Chapter 2, section 2.3, page 54 lesson plan: 
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answer: 60 g 
Objective S: A student made the mathematical model for the dropped marble: 

v = 4. 4,/h to describe the relationship between the final speed v and the initial 
height h. What are some advantages of this model and what are its limitations? 

answer: The advantages of the model are its predictive powers as it helps us 
forecast object motion easily And the conceptual clarity as it shows a clear 
height-speed relationship. One limitation is the assumption that all objects fall 
like marbles on Earth and it therefore may not work for light objects or on 
planets with different gravity. The model is also idealized, as it excludes air 
resistance, unlike real-world conditions. 

Crosscutting 
concepts 

Patterns Cause Systems Energy Structure Stab1hty 
and and and and and 
Effect Models Matter Function Change 

• Patterns in experimental data sets can be inferred using graphs. 

Scale, 
Proportion, 
Quantity 

• Identifying both the advantages and limitations of models is essential when 
assessing their practical ity. 

• The scale of a _graph must be considered when evaluatin_g the data depicted. 

Objectives 
Convert quantities from one unit to another using appropriate 
conversion factors. 

Identify the independent and dependent variables in an experiment. 

Evaluate and make inferences from data represented graphically, 
and commun icate valid conclusions supported by the data. 

Identify advantages and limitations of system models 

Express and manipulate relationsh ips among physical variables 
quantitatively using graphs. 

Assessment 
4. A student made the mathematical model: 

V = 4.4✓f,. 
to describe the relationship between the 
Fina, speed , ·and tn~ lnltl31 htlght Ir. 

Wl\:Jt are some aavantlges or tnls model 
and what are Its lhnltatlt>ns? 

"ii, 5.0 

E ~ 4 .0 
:,. 

-o 3.0 
(I) 

~ 2.0 
UI 

<ii 1.0 
C 
LL 0.0 

0 0.2 0 .4 0.6 0 .8 1.0 

Initial height h (m) 

Update to Content Accepted by SRP 

Chapter 2, section 2.3, page 54 Slide Presentation Proposed: Slides 2, 6,31,32,33,49,50 

Slide 2 

Slide 6 
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Evaluating Models 
Like any tool, models have both advantages and limitations. Some 

advantages are: 

• Simplification- Models make complex ideas easier to understand 

• Predictive Power-help make accurate prediction about future 

behaviors 

• Conceptual understanding- Models provide a framework for 

understanding the physical world 

Test your knowledge 
d 

The equation for speed is: speed = -
t 

What are advantages of this model? 

What are limitations of this model? 

Test your knowledge 
d 

The equation tor speed Is: speed = -
t 

What are advantages of this model? 

Simple way to accurately predict or calculate speed. 

What are limitations of this model? 

It's incomplete and only accurate when there is no change in 
speed or direction. 

Assessment 
4. A student made the mathematical model 

for the dropped marble: 

V = 4.4✓h 
to describe the relationship between the 
final speed v and the initial height h. 

What are some advantages of this model 
and what are its limitations? 

'v," 5.0 

E 
~ 4.0 
::,. 

"O 3.0 
Q) 

~ 2.0 
(/) 

ro 1.0 
C: 
u::: 0.0 

0 0.2 0.4 0.6 0 .8 1.0 

Initial height h (m) 

Update to Content Accepted by SRP 

Slide 30 

Slide 32 

Slide 33 

Slide 49 

Slide 50 
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e t 
4. A student made the mathematical model 

for the dropped marble: 

V = 4.4✓h 
to describe the relationship between the 
final speed v and the initial height It. 

What are some advantages of this model 
and what are its limitations? 

v, 5.0 

E 4.o 
::,. 

"O 3.0 
Q) 

2i 2 .0 
f/) 

ro 1.0 
C 

ii: 0.0 

i:tUVCUl l cty~::; 

0 0.2 0.4 0.6 0.8 1.0 

Initial height h (m) 

The advantages of the model are it 's predictive powers as it helps us forecast object 

motion easily. And the conceptual clarity, as it shows a clear height-speed 

relationship. One limitation is the assumption that all objects fal l like marbles on Earth 
and it therefore may not work for light objects or on planets with different gravity. The 

model is also idealized , as it excludes air resistance, unlike real-world conditions. 

Update to Content Accepted by SRP 

(SE)(Breakout(s)) and (Citation Type(s)) 
(2)(A)(ii), Activity 

Description of the specific location and hyperlink to the exact location of currently adopted content 
Page 54, Lesson 3 Resources, left sidebar, Graphing Data Lesson Plan, Slide Presentation 
https://education.pasco.com/epub/Physics/eBook-SBTE/BookInd-714.html 

Description of the specific location and hyperlink to the exact location of the proposed new content 
Page 54, Lesson 3 Resources, left sidebar, Graphing Data Lesson Plan, Slide Presentation 
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs 

Screenshot of Currently Adopted Content 
Insert a screenshot of your currently adopted content. 
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This lesson focuses on the skills needed to crea te and interpret graphs of 
experimental data. Emphasis is placed on the use of consistent units and carefu l 
auention 10 the scale used on x - and y-axes. Students learn 10 distinguish among the 
relationships between variables (such as linear, inverse, non-linear), and learn to 
match these mathematical models 10 data using an interactive graphing simulation. 

Learning 
objectives 

Lesson plan 
segments 

The student will be able 10: 

l ) convert quantities from one unit 10 another using appropriate conversion.factors; 
2) identify the independent and dependent variables in an experiment; 
3) evaluate data and make inferences from data represented graphically, and 

communicate valid conclusions supported by the data; and 
4) express and manipulate relationships among physical variables quantita tively 

using eouations and granhs. 
• Brainstonning session: Ask students 10 brainstorm, wi th a partner, a 

variety of ways that quantitative experimental findings can be 
communicated. Gather their responses 10 make a list on the board. 

• Slide presenta tion: The presentation provides guided practice in 
convening quantities using conversion factors. II describes how 10 identify 
the independent and dependent variables in an experiment and the 
importance of referring 10 the scales on the x- and y-axes when analyzing 
data in graphs. II illustrates the di fferences among scalier plots, linear, 
inverse, and non-linear graphs. 

Crosscutting 
concepts 

Patterns Cause Systems Energy Structure Stability 
and and and and and 

Scale. 
Proportion, 
Quantity 

Content 

Effect Models \latter Function Change 

• Pallerns in experimental data sets can be inferred using graphs. 
• The scale ofa graph must be considered when eva luating the data depicted. 

Th is lesson focuses on the skills needed to create and interpret graphs of 
experimental data. Emphasis is placed on the use of consistent units and careful 
attention to the scale used on x- and y-axes. Students learn to distinguish among the 
relationships between variables (such as linear, inverse, non-linear), and learn to 
match these mathematical models to data using an interactive graphing simulation. 
Students learn to evaluate these models for their advantages and limitations. 

Update to Content Accepted by SRP 

Chapter 2, section 2.3, page 54 lesson plan: 
Lesson plan current: 

Screenshot of Proposed New Content 
Insert a screenshot of your proposed new content. 

Lesson plan proposed: 
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The student will be able to: Learning 
objectives I) convert quantities from one unit to another using appropriate co11versio11 factors; 

2) identify the i11depe11de111 and dependem variables in an experiment; 
3) evaluate data and make inferences from data represented graphically, and 

communicate valid conclusions supported by the data; 
4) express and manipulate relationships among physical variables quantitatively 

using equations and graphs; and 
5) identify advantages and limitations of models. 

• Slide presentation: The presentation provides guided practice in 
converting quantities using conversion factors. It describes how to identify 
the independent and dependent variables in an experiment and the 
importance of referring to the scales on the x- and y-axes when analyzing 
data in graphs. It identifies advantages and imitations of models. It 
illustrates the differences among scatter plots, linear, inverse, and 
non-linear graphs. 

Objective 5: A student made the mathematical model for the dropped marble: 

v = 4. 4,/h to describe the relationship between the final speed v and the initial 
height h. What are some advantages of this model and what are its limitations? 

answer: The advantages of the model are its predictive powers as it helps us 
forecast object motion easily And the conceptual clarity as it shows a clear 
height-speed relationship. One limitation is the assumption that all objects fall 
like marbles on Earth and it therefore may not work for light objects or on 
planets with different gravity. The model is also idealized, as it excludes air 
resistance, unlike real-world conditions. 

Crosscutting 
concepts 

Patterns Cause Systems Energy Structure Stab1hty 
and and and and and 
Effect Models Matter Function Change 

• Patterns in experimental data sets can be inferred using graphs. 

Scale, 
Proportion, 
Quantity 

• Identifying both the advantages and limitations of models is essential when 
assessing their practicality. 

• The scale of a graph must be considered when evaluating the data depicted. 

Update to Content Accepted by SRP 

Proposed Slide Presentation Content: Slides 2,6,30,31,32,33,49,50 

Slide 2 
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Objectives 
• Convert quantities from one unit to another using appropriate 

conversion factors. 

• Identify the independent and dependent variables in an experiment. 

• Evaluate and make inferences from data represented graphically, 
and communicate valid conclusions supported by the data. 

• Identify advantages and limitations of system models 

• Express and manipulate relationships among physical variables 
quantitatively using graphs. 

Assessment 
4. A student made mL mathematical model 

for the dropped marble: 

V = 4.4✓h, 
to describe the relationship between the 
final speed v and the initial height h. 

What are some advantages of this model 
and what are its Ii ,.; · ,.~? 

Evaluating Models 

-;;, 5 0 t-+-+-+-+-' 

14.0 
;:, 
-, 3.0 

al a. 2.0 
1/) 

iii 1.0 
C 

U::: 0.0 
0 0.2 0.4 0.6 0.8 1.0 

Initial height h (m) 

Like any tool, models have both advantages and !imitation, . Some 

limitations are: 

• Idealization- Models simplify complex phenomena, but this can lead 

to inaccuracies. Some situations are simply too complicated to 

model accurately. 

• Assumptions-models rely on assumptions, which may affect 

accuracy 

• Incompleteness- No one model can capture every detail of a system 

and therefore only work well for certain condition and situations 

Update to Content Accepted by SRP 

Slide 6 

Slide 31 

Slide 32 
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Test your knowledge 
The equation for speed is: speed = -

t 

What are advantages of this model? 

What are imitation of this model? 

Test your knowledge 
_ ________ _.i_ d----~ 

The equation for speed is: speed = -
t 

What are advantages of this model? 

Simple way to accurately predict or calculate spee 

What are imitation of this model? 

It's incomplete and only accurate when there is no change in 
speed or direction. 

Assessment 
4. A student made th~ mathematical model 

for the dropped marble: 

v=4.4✓h 
to describe the relationship between the 
final speed v and the initial height h. 

What are some advantages of this model 
and what are its imitation ? 

-;j, 5.0 

14.0 
" -o 3.0 ., 
:g_ 2.0 
<h 

ro , .o 
C 

ii: 0 .0 ~~~~~~~~ 
0 0 .2 0.4 0.6 0.8 1.0 

Initial height h (m) 

Update to Content Accepted by SRP 

Slide 33 

Slide 49 

Slide 50 
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Assessment 
I 

•-4~_~A~s=tu=a=e=n1~m=a=a=e=tr1e~m=a~1~ne=m=a=11=ca~1 =m=oa=e~1-• 
for the dropped marble: 

v=4.4✓h 
to describe the relationship between the 
final speed v and the initial height h. 

What are some advantages of this model 
and what are its · · · ? 

U) 5.0 

1 •. 0 

" 'O 3.0 
Q) 

~ 2.0 
"' ro 1.0 
C: 

-+-+ 

LL O.O o~ 0- .2- 0.-4 - 0-.6- 0.8- 1~.0 

Initial height h (m) 

he advantages of the model are it's predictive po ers as it helps us forecast object 

relationship. One limitation is the assumption that all objects fa ll like marbles on Earth 
and it therefore may not work for light objects or on planets with different gravity. The 
model is also idealized, as it excludes air resistance, unlike real-world conditions. 

• tudent work: Wa ves, electricity, light and the atom assignment 
Students should complete the a ignrnent duri ng the investigation. When 
everyone is fin ished, ask students to share their answers to Part I, question 
c on the mathematical relationship between the frequency of a sound wave 
and the time it takes to make one complete oscillation. 

• investigation: Students explore the relationship between pitch frequency, 
and period by . electing a set of frequencies, listening to the re ulting 
sound observing the waveform, and searching for patterns in the data. 

Update to Content Accepted by SRP 

(SE)(Breakout(s)) and (Citation Type(s)) 
(3)(C)(i), Activity 

Description of the specific location and hyperlink to the exact location of currently adopted content 
Page 7, left sidebar Lesson 2 Resources, Lesson Plan Waves, Electricity, light and the atom page 1 under 
Lesson plan segments, Student Work page 2 of Investigation 1B: Musical Sounds, and Answers page 2 
https://education.pasco.com/epub/Physics/eBook-SBTE/BookInd-441.html 

Description of the specific location and hyperlink to the exact location of the proposed new content 
Page 7, left sidebar Lesson 2 Resources, Lesson Plan Waves Electricity, light and the atom page 1 under 
Lesson plan segments, Student Work page 2 of Investigation 1B: Musical Sounds, and Answers page 2 
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs 

Screenshot of Currently Adopted Content 
Insert a screenshot of your currently adopted content. 

Lesson Plan 

Student Work Investigation 1B: Musical Sounds 
n/a as this is new content added to the original document as Part 2: Scientific Argumentation, page 2 of 
Investigation B: Musical Sounds 

Answers 
n/a as this is new content added to the original document as Part 2: Scientific Argumentation, page 2 of 
Investigation B: Musical Sounds 
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• Investiiation: Sh1dents explore the relationship bet\¥een pitch, fre~uency, 
and period by selecting a set of frequencies, listening to the resulting 
sound, observing the wavefonn, searching for patterns in the data and 
,·es ectfullYi conummicating their results in Claim-Evidenc,e-Reasoning 
(CER) fonnat. 

-
d. Share our Claim-Evide,nce-Reasoning (CER) paragraph w-ith yow- pa1i ner or table group in a 

res ctfiil manner. Did e,,eiyone's responses match? Record an additional claim, a new piec0e 
of evidence, or a different reasoning point from your classmates. 

d. Sha11e your Claim-Evidence-Reasoning (CER) paragraph w-ith your partner or table group in a 
res ct 1 mam1ei·. Did eveiyone's responses match? Record ar1 additional claim, a new piec,e 
of evidence, or a di.ffet1ent reasoning point from your classmates. 

answer: Will vaty base~l on the student s 01-iginal claim and their group membei·s. 

Update to Content Accepted by SRP 

Screenshot of Proposed New Content 
Insert a screenshot of your proposed new content. 

Lesson Plan 

• Student work: Waves, electricity, light and the atom assignment 
Students should complete the assignment during the investigation. When everyone is finished, ask students to share 
their answers to Part 2 on the mathematical relationship between the frequency of a sound wave and the time it takes 
to make one complete oscillation. Students may come to different conclusions so gently guide them to develop a 
deeper understanding of the relationship between frequency and period. Encourage a respectful classroom 
discussion where students share their observations and use the formula to explain their findings. 

Student Work 

Answers 
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ment 
1. Why won't even very brlghl, low-frequency Ughl cause electrons 

to be ejected from metal :a.s part of the ?hotoelectrlc effect? 

. . . . . . . -. -· . . • • 

Assessment 
1_ Why won't even very bright, I.ow-frequency Hght ca.use e~lrons: 

lo be ejected from metal as part of the pholoefectrlc effect? 

Brightness depends on the number of photons 
pe-rsecond . 

The frequency Is a measure of lhe enetgy of each 
lndlsldual photon . 

Even though many ?hotons hit the metal. none- of 
them have enough energy to koock an electron 
free. 

• .. 
• 

Update to Content Accepted by SRP 

(SE)(Breakout(s)) and (Citation Type(s)) 
(3)(C)(i), Narrative 

Description of the specific location and hyperlink to the exact location of currently adopted content. 
Page 653, left sidebar Lesson 5 Resources, Slides 47-52 
https://education.pasco.com/epub/Physics/eBook-SBTE/BookInd-1015.html 

Description of the specific location and hyperlink to the exact location of the proposed new content 
Will be located on page 653, left sidebar Lesson 5 Resources, Slides 47-52. This current resource 
supports 3C.i 
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs 

Screenshot of Currently Adopted Content 
Insert a screenshot of your currently adopted content. 
Slides 47-52 
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2. Describe evidence that light behaves llke a particle, a.nd 
evidence that l ight behaves like a wave. 

Assessment 
3. Describe how Max Planck and Albert Einstein changed our 

v iew of the nature of light. 

. . . • 
• 

. 
• 

Assessment 
2.. Describe evidence that light behaves like a particle, and 

evidence that light behaves like a wave. 

Possible answer: 

The photoelectric effect demonstrates the particle nature of light 
Double slit Interference demonstrates the wave behavior of light. 

Assessment 
3. Describe how Max Planck and Albert Einstein changed our 

view of the nature of light. 

Prior to the work of Ptanck and Einstein. llgh1 was believed 
to be a wave. When Planck - and latet Alben Einstein -
described light as being composed of dts<:rete bundles of 
energy called photons. they cha.nged our view of llght • 

Update to Content Accepted by SRP 

Screenshot of Proposed New Content 
Insert a screenshot of your proposed new content. 
Same as above 
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Learning 
objectives 

Lesson plan 
segments 

TI1e student will be able to: 
I) de cribe the dual nature of light; 
2) de cribe ways in wh ich light behave like a wave· and 
3) de cribe the rol e of wave characteristics and behavior in indu tria l application . 

• Demonstrations: Hold up one polarizing fil ter. Add another and rotate it 
unt il all of the light through the filters i. blocked. Demon. trate the 
interference patterns that re. ult when a hand-held laser . hine. through a 
diffraction grating. (Be ure to point the laser beam through the diffraction 
grating onto a wall - in a di rection away from observers ' eyes.) 

• lide presentation : The presentation describes diffract ion patterns a. 
example. of constructive and de. trnctive interference of light wave, that 
diffract around obstacles or through very thin sl its, and illu. trate, the 
formation of maxima and minima pattern. fo r double sl it interference. The 
pre. entation relates diffracti on to the technology of spectrogra ph that can 
be used to analyze incident light. Polar ization is explained u. ing a model 
of light as a transverse electromagnetic wave . 

Update to Content Accepted by SRP 

(SE)(Breakout(s)) and (Citation Type(s)) 
(9)(B)(i), Narrative and Activity 

Description of the specific location and hyperlink to the exact location of currently adopted content 
Page 648, left sidebar, Lesson 4 Resources, Lesson Plan Wave properties of light and Wave Properties of 
Light Slide presentation 
https://education.pasco.com/epub/Physics/eBook-SBTE/BookInd-1181.html 

Description of the specific location and hyperlink to the exact location of the proposed new content 
Location in book will be the same. Link to view updated resources 
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs 

Screenshot of Currently Adopted Content 
Insert a screenshot of your currently adopted content. 
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Assessment Objective I : Light is said to have a dual nature. Which of these statements below 
evidence best explains this phrase? (in slide presentation) 

Leaming 
objectives 

Lesson plan 
segments 

A. Light acts like both a mass and a spring. 
B. Light exhibits both interference and diffraction. 
C. Light behaves both like a wave and a pai1icle. 
D. Light conserves both energy and momentum. 

Objective 2: Can these behaviors of light be explained using a wave model, a 
particle model, or both? (in slide presentation) 

a. polarization wave 

b. photoelectric effect particle 

C. inte1ference patterns wave 

d. reflection both 

e. diffraction wave 

Objective 3: What is a spectrograph and w hat technology might use a very large 
spectrograph? (in slide presentation) 

answer: a spectrograph is a scientific instrument that uses diffraction to 
disperse light into its spectrum for analysis. Spectrographs can be very large 
when built for the largest telescopes on Ea11h. 

The student will be able to: 
I) describe the dual nature ofligbt; 
2) describe ways in which light behaves like a wave, including polarization and 

alu 's law; 
3) describe the role of wave characteristics and behaviors in industrial applications, 

such as, J D movie glasses and LCD screens 

• Demonstrations: Hold up one polarizing filter. Add another and rotate it 
until all of the light through the fi lters is blocked. Demonstrate the 
interference patterns that result when a band-held laser shines through a 
diffraction grating. (Be sure to point the laser beam through the diffraction 
grating onto a wall - in a d irection away from observers ' eyes.) 

• Slide pcesentatjop- The presentation describes dilfraction patterns as 
examples of constructive and destructive interference of light waves that 
diffract around obstacles or through very thin slits, and illustrates the 
formation of maxima and minima patterns for double slit interference. The 
presentation relates diffraction to the technology of spectrographs that can be 
used to analyze incident light. Polarization is explained using a model of 
light as a transverse electromagnetic wave. It touches on polarized light 
behavior, including Malus 's law, JD glasses and LCD screens. 

Update to Content Accepted by SRP 

Current Slides: n/a as proposed slides are new. 

Screenshot of Proposed New Content 
Insert a screenshot of your proposed new content. 
Lesson Plan 
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Objective 3: Imagine you have a polarizer and an analyzer placed at a 90-degree 
angle to each other. If the initial light intensity is 100 lumens, wiiat would be the 
light intensity tliat passes through the analyzer according to Mains's law in this 
sce1iario? (in slide presentation) 

6 

answer : Accordino to Mains's law. \\~1en the anole between the polarizer and 
analyzer is 90 deorees. the transmitted Ii oht intensity is reduced to zero so no 
lioht will pass tlu·ouoh. 

Assessment 
lrnlg~ you flave a polarizer and an anatyi« pla eel at a 90· 
degree angle 10 each other. 

lftf'le lnltial ligf'lt srtensity is 100 un~. wtiat would be ttie 
light intensity that passes through lf'le aoaty%« according to 
~ 's law in tf'lis scenario? 

I = I. cos' B 

I 

Polarization and Malus's Law 

I = I. cos' O 
( ft, 
11-' --
- ~ i 

Malus's law describes flow much light -. ' 
cao pus through a polariz«. depending on _,.,.. 
tf'le aogle betwffn the polarizer and analyrer 
(.Nch is a polarized lens). 

Wl'len the pota/Ut:r and aoafy1:ec- we perf&etly aligned, all 
tf'le lght goes through. If they a.re at a 90-degree angle, no 
light gel'S through. 

43 

Assessment 

Malus's Law 

lrnlg~ you flave a potari:rer and an anatyzer placed at a go. 
degree angle to each other. 

58 

If lf'le Initial ligf'lt hensity is 100 lurn&ns, wf'lat would be tf'le 
6ght intensity that passes through tf'le anatyur according to 
Malus's law in tf'lis scenario? 

I = I. cos' B 

Update to Content Accepted by SRP 

Proposed Slides 6, 43, 58, 59 
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59 

Assessment 
i:nagili■ you have • palarizr.r iimd an armly.zn- pbtatd at a. 90· 
d■gree angle to 1M11::h othlin·. 

I lh■ lrtE.tl.lll light inti!nstty is 1 DCI lumHli:, wha.t would bil the, 
Jig:h.t lntl!tl'lslt)' that pa.1:Sll!IS through the, UR1lr.2:1H a.cc:onfing 10 
Midus's law In lhis sc::11111!1rio? 

l = l 0 co 2 0 
When th■ pol:ariur and ainatyz.e:r ar• a1 a 9D,,degtN angla to uc:h 
Otho I', no tight will pas,; through the anally.let. Ac:eordtng to 
Malm's law, when ·!he anglii bll!l'twM!ID 1he poluit&t and 1!111\afy.t&r 
is 90 degtl!tts, th■ trm'lsrtiflted light klbuisity is reduCied to ilffl>.. 

Learning 
objectives 

The student will be able to: 
I ) describe the dual nature of light; 
2) describe ways in which light behave: like a wave; and 
3) describe the role of wave characteri stics and behaviors in industrial applications. 

Lesson plan 
segments 

• Demonstrations: Hold up one polarizing fi lter. Add another and rotate it 
until al l of the light through the filters is blocked. Demon:trate the 
interference patterns that result when a hand-held laser . hi ne: through a 
di ffraction grating. B sure to point the laser beam through the diffraction 
grating onto a wall - in a direction away from observers' eyes.) 

• li<le presentation: The presentation describes diffraction patterns as 
examples of constructive and destructive interference of Ii ht waves that 
di ffract around obstacles or through very thin :lits, and illustrntes the 
formation of max ima and minima patterns for double sl it interfi rence. The 
presentation relates diffrac ti on to the technology of spectrographs that can 
be used lo analyze incident light. Polarization i: explained usin a model 
of Ii ht as a transverse electromagnetic wave. 

Update to Content Accepted by SRP 

(SE)(Breakout(s)) and (Citation Type(s)) 
(9)(B)(ii), narrative and activity 

Description of the specific location and hyperlink to the exact location of currently adopted content 
Page 648, left sidebar, Lesson 4 Resources Lesson Plan and Slide Presentation 
https://education.pasco.com/epub/Physics/eBook-SBTE/BookInd-1181.html 

Description of the specific location and hyperlink to the exact location of the proposed new content 
Location in book will be the same. Link to view updated resources 
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs 

Screenshot of Currently Adopted Content 
Insert a screenshot of your currently adopted content. 

18 of 1 

https://education.pasco.com/epub/Physics/eBook-SBTE/BookInd-1181.html
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs


  
 

  

  
 

 
 

 

 
 

  

 
 

Learning 
objectives 

Lesson plan 
segments 

The student \\~ll be able to: 
I) describe the dual nattu·e of light; 
2) describe ways in which light behaves like a wave, including polarization and 

Malus's law; 
3) describe the role of wave characte1istics and behaviors in industrial applications, 

such as, 3D movie glasses and LCD screens 

• Demonstrations: Hold up one pola1izing filter. Add another and rotate it 
tmtil all of the light through the fil ters is blocked. Demonstrate the 
interference pattems that result when a hand-held laser shines through a 
diffraction grating. (Be sure to point the laser beam through the diffraction 
grating onto a wall - in a direction away from observers' eyes.) 

• Slide presentation: The presentation describes diffraction pattems as 
examples of constructive and destructive interference oflight waves that 
diffract arotu1d obstacles or through ve1y thin slits, and illustrates the 
fonnation of maxima and minima patterns for double slit interference. The 
presentation relates diffraction to the teclmology of spectrographs that can be 
used to analyze incident light. Polarization is explained using a model of 
light as a transverse electromagnetic wave. It touches on polarized light 
behavior, including Malus's law, 3D ~ and LCD screens. 

Polarizing filters: 3D Movie Glasses 
Polarind light is typic.illy lin~r, 
but circulsr pofadzstion exists. 

30 glasses u lilize this to show 
each eye a differ9nt im.lge with a 
specific polsrizstion. 

One lens p.uses 

Circular Polarized 

clockwlse.pofarhcd llght, snd the ,,.~. 

other passes counterclockwise. ( •·· 

This cre.1tes the 30 effect wh en 

your brain combine.$ me Image,. 

Update to Content Accepted by SRP 

Screenshot of Proposed New Content 
Insert a screenshot of your proposed new content. 

Lesson Plan 

Proposed Slides 48, 61-62 
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Assessment 
6. Both 3D glasses and LCD screens use polarized 

lenses to create the images you see. 

How do they differ in how they manipulate light? 

Assessment 
6. Both 3D glasses and LCD screens use polarized 

lenses to create the images you see. 

How do they differ in how they manipulate light? 

3D glasses use polarized filters to show each eye a different image 
of light spinning either clockwise or counterclockwise, creating a 
3D effect. 

LCD screens, in contrast, use liquid crystals to contnol light 
polarization, which manages the amount of light that p sses 

through the polarizing screen to display colors and images. 

Update to Content Accepted by SRP 
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Learning 
objectives 

Lesson plan 
segments 

The student will be able to: 
I ) describe the dual nature of light; 
2) describe ways in which light behave: like a wave; and 
3) describe the role of wave characteristics and behaviors in industrial applications. 

• Demonstrations: Hold up on polarizing fi lter. Add another and rotate it 
until all of the light through the filters is blocked. Demonstrate the 
interference patterns that result when a hand-held la.ser :hines through a 

• 

di !fraction grating. Be sure to point the laser beam through the diffraction 
grating onto a wall - in a direction away from observers ' eye:.) 

lide presentation: The presentation describes di !fraction patterns as 
examples of constructive and destTuctive interference of light waves that 
di ffrnct around obstacles or through very thin slits, and illustrate: the 
formation of maxima and minima patterns for doub le slit interference. The 
pre:entation relates diffraction lo the technology ofspectrngraph: that can 
be used to analyze incident light. Polarization is explained using a model 
of light as a transverse elec tromagnetic wave. 

Learning 
objectives 

The student "vi.11 be ab le to: 
1) describe the dual nature of light: 
2) describe ways in which light behaves like a wave, including polarization and 

Mains's law; 
3) describe the role of wave characte1~stics and behaviors in industrial applica ions, 

such as, 3D movie. glasses and CD screens 

Update to Content Accepted by SRP 

(SE)(Breakout(s)) and (Citation Type(s)) 
(9)(B)(iii), narrative and activity 

Description of the specific location and hyperlink to the exact location of currently adopted content 
Page 648, left sidebar, Lesson 4 Resources Lesson Plan and Slide Presentation 
https://education.pasco.com/epub/Physics/eBook-SBTE/BookInd-1181.html 

Description of the specific location and hyperlink to the exact location of the proposed new content 
Location in book will be the same. Link to view updated resources 
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs 

Screenshot of Currently Adopted Content 
Insert a screenshot of your currently adopted content. 

Lesson Plan 

Slide presentation: n/a as proposed content will fill the gaps. 
Screenshot of Proposed New Content 
Insert a screenshot of your proposed new content. 
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Lesson plan 
segments 

• Demonstrations: Hold up one polarizing filter. Add another and rotate it 
until all of the light through the fil ters is blocked. Demonstrate the 
interference pattems that result when a hand-held laser shines through a 
diffraction grating. (Be sure to point the laser beam through the diffraction 
grating onto a wall - in a direction away from observers' eyes.) 

• Slide presentation: The presentation describes diffraction pattems as 
examples of constructive and destructive interference oflight waves that 
diffract arotu1d obstacles or through ve1y thin slits, and illustrates the 
fonnation of maxima and minima pattems for double slit interference. The 
presentation relates diffraction to the teclmology of spectrographs that can be 
used to analyze incident light. Polarization is explained using a model of 
light as a transverse electromagnetic wave. It touches on polarized light 
behavior, including Malus's law, 3D glasses and LCD screens. 

Polarized Screens: LCD Screens 
LCD screens use an array of 
pixels, each made of two 
polarizer layers with l iquid 

<::rystals in between. 

Applying an electric current 
<::auses the liquid crystlls to 
twist ltle polsrizsrion of light. 

This contro ls the light that 
l).lsses through and creates the 
~cree-n's colors and images. 

Assessment 
6. Both 30 glas~s and LCD sereens use polarized 

lenses to create the images you see. 

How do they differ in how they manipulate light? 

Assessment 
6. Both 30 glasses and LCD screens use polarized 

lenses to c reate the images you see. 

How do they differ in how they manipulate light'?' 

30 glas!res use polarized filters to show each eye a ~~ff[ rent image 
of l ight spinning either clockwise or counterclockwis~ creating a 
30 effect. 

LCD screens, in contrast, use liquid crystals to control light 
polarization, which manages the amount of light that passes 
through the polarizing scree!' to d isplay colors and images. 

Update to Content Accepted by SRP 

Proposed Slide 47, 61-62 
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Chapter Page Search Problems l.wesbgations Video lnteracbves Science Technology Engmeenng Math 

26.3 - Quantum theory 

Newton's laws along with concepts of fo rce, velocity, and acceleration were adequate to describe everything 
humans knew up until around the turn of the 20th century. The experiments that revea led the structure of the 
atom cast classical physics on its head because we observed many things that classical phys ics could not 
explain. Between 1900 and 1925 a new branch of physics, q11ant11111 pl(vsics, took shape and our understanding 
of nature has never been the same. Quanmm physics describes the physical laws at a small scale-the scale of 
the atom and the elementa1y particles. At the microscopic scale, particles such as electrons do not move 
according to Newton's laws. Light, which has no mass, is found to have 1110111ent11111. Even though we do not 
directly perceive the quantum world, many technologies, from GPS satellites to lasers, are derived from 
quanmm physics. 

Wave-particle duality 

Photons 

de Broglie 
and matter 
waves 

The quantum theo1y of light is ve1y different from the wave theory. Wave theory says that 
you can reduce the energy of a light wave as much as you wanr by reducing the amplimde. 
According to quantum theo1y, however, you cannot split a photon. Light can be 1 photon, 
10 photons, or 10 trillion photons-but never half a photon. As we learned on page 653 , 
Planck discovered that light has a particle namre when observed on a ve1y small scale. 

(26.2) E = hf 
E - energy (J) 
h = Planck's constant= 6.63 x 10-34 J s 
f = frequency (Hz) 

Photon energy 

A classical particle is a like a tiny ball. It has a definite size, mass, and position. In 1924, 
Louis de Broglie proposed that this inmition is wrong when things are as small as an atom. In 
the quannnn world, a particle is not like a tiny ball at all. Instead, its mass, size, and even its 
location is spread out into a wave. The wavelength of de Broglie's matter ,rcn-e is given by 
equation (26.3). 

Update to Content Accepted by SRP 

(SE)(Breakout(s)) and (Citation Type(s)) 
(9)(D)(i), Activity and Narrative 

Description of the specific location and hyperlink to the exact location of currently adopted content 
Page 777-778, Section 26.3 Quantum Theory, Activity 
https://education.pasco.com/epub/Physics/eBook-SBTE/BookInd-1234.html 

Description of the specific location and hyperlink to the exact location of the proposed new content 
New content will be placed on the left sidebar under Lesson Resources to support this section of the 
textbook. Additions will include a new Quantum Theory Lesson Plan as well as a new Quantum Theory 
slide presentation. 
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs 

Screenshot of Currently Adopted Content 
Insert a screenshot of your currently adopted content. 
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What is 
duality? 

(26.3) 

ClassicalO 
particle 

Classical wave 

,l = wavelength (m) 
h = Planck's constant = 6.63x! o- 34 J s 
p = momentum (kg mis) 

de Broglie wavelength 

Wave-particle duality 
Quantum particle 

.J\J\/\j\f\.r
-Jl f-

Photon 

~ 

The fact that light has particle aspects and matter has wave aspects on the quantum level is 
called wave-particle duality, which we learned about on page 657. The particle nature of 
light becomes evident when the energy of a system gets close to the photon energy. The wave 
nanue of matter becomes evident when the size of a system becomes comparable to the de 
Broglie wavelength. Both equations involve Planck's constant h, which is a characteristic of 
the quantum world. 

Double slit experiment for electrons 

Questions to 
thinkat>out 

Oouble slit 
eKperiment 

Single 
electrons 
and the 
double slit 

The behavim of electrous in atoms is complex and strange! Why shou ld there be ea ergy 

levels'/ Why sho u l<l lhe firs{ le,d ho ld lwo e le~lrons, I.h e se~m"t hold "igh l e leclmn,., a 11d 

so on? What creaies tile stmcmre retlected in the periodic table and comeq11emiaUy makes 
tile infinite variety of matter possible, including lite? Presenting tile mmhematics ot 

quantum theory is more than we can do in this book, but we want to provide a conceptu al 

framework for this incredibly successful theory. 

Consider a barr ier w ith two small slils. Electrons Elect ron double s lit experiment 
are emitted and some pass through the slits and 

fall on a screen wh~re they are detected. If 
eld~lrous were clas sical par lid e, lht>)' wuukJ bt> 
detected in two p laces, directly in line with each 

:d il. Tn facl, whe11 l ht, expt,ri ment is cln11 e w ith 

very small slits. something very diffcrc.nt 
happens. We do not sec two maxima in front of 

the slits. Instead, we see an inte,ference po/tern 
that is clla.rncteristic of two waves. 

The experiment gets even more interesting if we 

let only one electron at a time pass through the 

sliis. A siaglo electron is detected at one p lace ou 
lhe screen oad 1 lime f11e elecl ron ~ 1111 Ii res. The 

weird lhm g oc:.;ur!-. w lnm w ~ n::::conJ w ln:~rc Ci-lt:h 

electron srrikes the screen for ! 0 ,000 electrons 

one at a time. ·we accmnulatc the same 
inteiference pmtem one electron at a time as we 

did when there were many electrons at once! 

Electron gun 

Double slit .,..,.~ .............. 

--/ - .,..,,,.,.,. ................ ~ _ 11 __ 

, Electrons 1 : ', 
r\ / ( detected ~ 

What you expect Actual r1!9ull 

Electron double slit experiment 
with a single electron at a t ime 

Each e lectron 
registers as one 

dot o n the screen. 

'I \ ti' .,~=·l1 \ =; 
I /• , ~ ~ : -, ~ -l ,:. ; 

~ ;, ~ -~ ( ." ~. ' 
~~J\)IJ\/v----

we still see an 
inlerterence pattern 

build up! 

Update to Content Accepted by SRP 
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The electron 
must be a 
wave 

Why we 
don't usually 
see the 
electron 
wave 

The one-at-a-time result implies that a single electron somehow passes through both slits at 
the same time to inte1fere 11'ith itself! Our classical concept of an electron as a particle with 

a definite position is not adequate to explain the double slit experiment. If the electron is a 

wave, however, then we can explain the two-slit diffraction pattern by constrnctive and 
destrnctive inte1ference. 

Early experimenta lists did not see the electron wave 

because the slits have to be on the order of the electron 

wavelength in size. Electrons are so light that a 1.5 V 
battery will accelerate them to a velocity of 726,000 m/s. 

At this velocity, the electron wavelength is 1 na11ometer 

(10- 9 m). Quantum effects generally become evident 

when a system is of the order of the electron wavelength. 

Energy of charge q 
moving across voltage V 

i [2& 
qV =½ nn,2 ➔ v= f -fk 

V= 
2(1 .6x10-19 C)(l.5 V) 

9.llxl0- 31 kg 

= 726,000 mis 

Update to Content Accepted by SRP 

Screenshot of Proposed New Content 
Insert a screenshot of your proposed new content. 

Lesson Plan 

Quantum Theory 

Content In this lesson, students 
Learning The student will be able to: 
objectives 1. understand how superposition of quantum states is related to the wave-

particle duality nature of light and matter. 
2. identify and give examples of applications of quantum phenomena. 

Materials/ 1. Slide presentation:“QuantumTheory.pptx” 
technology 
resources 

Lesson plan • Whole group discussion: Ask students, have you ever seen or used 
segments something in your daily life that might involve quantum physics 

without realizing it? 
• Slide presentation: The presentation introduces students to the 

engineering design process, and the basic physics behind an 
infrared pulse monitor. It then leads students through designing 
their own infrared pulse monitor. 
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Update to Content Accepted by SRP 

• Reading: from the Essential Physics textbook, page 777 

Prior knowledge 

Equations 
Vocabulary 

Standards 

Crosscutting 
concepts 

Students should be familiar with circuit construction and 
basic circuit elements.  Students should understand the 
electromagnetic spectrum, and where infrared light is located 
within that spectrum. 
E=hf pxh4 Eth4 
quantum theory wave-particle duality 
double slit experimentsuperposition 
uncertainty principle 
The student is expected to: 
• Compare and explain how superposition of quantum 

states is related to the wave-particle duality nature of 
light. 

• Give examples of applications of quantum phenomena, 

  
 

  

 

 
 

         

 

                
   

 
  

  
              

       
 

            
    

  
  

 
 

 
  

                                
     

   
  

 

  
  

 

  
  

 

 
  

 

  
  

 

 

 
 

   
 

  
           

     
   

 

                                      
 
 
 
 
 
 
 
 
 
 

(I) 

l!§ 

(I) 
~ 

l!§ 

including the Heisenberg uncertainty principle, quantum 
computing, and cybersecurity. 

Pattern Cause Systems Energy Structur Stability Scale, 
s e Proportio 

and and and and and n, 
Effect Models Matter Functio Change Quantity 

n 
• Quantum physics explains the behavior of the world at 

very small scales. 
visual auditory 

Key to differentiated instruction: linguistic 
intrapersonal 

interpersonal kinesthetic logical 
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Heisenberg's 
Uncertainty Principle 

Can we know an electron's position and 
momentum at the same time? 
According the Heisenberg's Uncertainty 
Principle, observing quantum systems 
disrupts them, making precise 
measurements of both impossible. 
The uncertainty principle restricts 
simultaneous measurement accuracy. 

Uncertainty in momentum 
The electron can 
have any momentum 
within this range. 

---~ 
/ e \ ---~ tip 1---

M Ax 

Uncertainty in position 
The electron can be 
anywhere inside 
this circle. 

Energy and Time Uncertainty 

h 

Assess men 

• The quantum world's fundamental 

unpredictability for single particles. 
• Uncertainty principle applies to 

macroscopic scale, causing energy and 
time measurement uncertainties. 

• Energy-time uncertainty allows brief 

violations of energy conservation if 

events quickly reverse, like a particle 
briefly appearing and disappearing 
within hl4TT limits. 

h 
1. Heisenberg's Uncertainty Principle states /!::i.p!J..x ~ --

4n 
Imagine you have an electron contained within a space, 
of width tu. Now you decrease the width of the space. 
What happens to the uncertainty in momentum l::.p? 

When the width of the space decreases, the uncertainty in 
momentum must increase. 

Update to Content Accepted by SRP 

Proposed Slide Presentation Slides 9-10, and 16 
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Insert a screenshot of your currently adopted content. 
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(I) 

• Give examples of applications of quantum phenomena, 
including the Heisenberg uncertainty principle, quantum 
computing, and cybersecurity. 

Students should be familiar with circuit construction and 
basic circuit elements.  Students should understand the 
electromagnetic spectrum, and where infrared light is located 
within that spectrum. 
E=hf pxh4 Eth4 
quantum theory wave-particle duality 
double slit experimentsuperposition 
uncertainty principle 
The student is expected to: 
• Compare and explain how superposition of quantum 

states is related to the wave-particle duality nature of 
light. 

Prior knowledge 

Equations 
Vocabulary 

Standards 

Pattern Cause Systems Energy Structur Stability Scale, Crosscutting 
s e Proportio concepts and and and and and n, 

Effect Models Matter Functio Change Quantity 
n 

• Quantum physics explains the behavior of the world at 
very small scales. 

visual auditory 
Key to differentiated instruction: linguistic 

intrapersonal 
interpersonal kinesthetic logical 
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(I) 

Update to Content Accepted by SRP 

(SE)(Breakout(s)) and (Citation Type(s)) 
(9)(D)(iii), Narrative 

Description of the specific location and hyperlink to the exact location of currently adopted content 
Page 777-778, Section 26.3 Quantum Theory, Activity 
https://education.pasco.com/epub/Physics/eBook-SBTE/BookInd-1234.html 

Description of the specific location and hyperlink to the exact location of the proposed new content 
New content will be placed on the left sidebar under Lesson Resources to support this section of the 
textbook. Additions will include a new Quantum Theory Lesson Plan as well as a new Quantum Theory 
slide presentation. 
https://drive.google.com/drive/u/1/folders/1xG4hufKJpap9rWUlslmUt0zA2KpNcmMs 

Screenshot of Currently Adopted Content 
Insert a screenshot of your currently adopted content. 
See (9)(D)(i), Chapter 26 Quantum Theory screenshots of text within textbook 

Screenshot of Proposed New Content 
Insert a screenshot of your proposed new content. Quantum Theory Lesson Plan page 2 

Prior knowledge 

Equations 
Vocabulary 

Standards 

computing, and cybersecurity. 
Crosscutting 
concepts 

Key to differentiated instruction: linguistic 
intrapersonal 

interpersonal kinesthetic logical 

Students should be familiar with circuit construction and 
basic circuit elements.  Students should understand the 
electromagnetic spectrum, and where infrared light is located 
within that spectrum. 
E=hf pxh4 Eth4 
quantum theory wave-particle duality 
double slit experimentsuperposition 
uncertainty principle 
The student is expected to: 
• Compare and explain how superposition of quantum 

states is related to the wave-particle duality nature of 
light. 

• Give examples of applications of quantum phenomena, 
including the Heisenberg uncertainty principle, quantum 

Pattern Cause Systems Energy Structur Stability Scale, 
s e Proportio 

and and and and and n, 
Effect Models Matter Functio Change Quantity 

n 
• Quantum physics explains the behavior of the world at 

very small scales. 
visual auditory 
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Assurances 

These assurances apply to all material submitted to update content in state-adopted instructional 
materials. 
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Update to Content Accepted by SRP 

Publisher acknowledges that: 

• There will be no additional cost to the state; 
• The new material meets the applicable Texas Essential Knowledge and Skills (TEKS), English 

Language Proficiency Standards (ELPS), or Texas Prekindergarten Guidelines (TPG) and is free 
from factual errors; and 

• The updates in the new edition do not affect the product's coverage of Texas Education Code 
(TEC), §28.002(h), as it relates to that specific subject and grade level or course(s), 
understanding the importance of patriotism and functioning productively in a free-enterprise 
society with appreciation for the basic democratic values of our state and national heritage. 

Signature: By entering your name below, you are confirming the above assurances, and signing 
this document electronically. You agree that your electronic signature is the equivalent of your 
manual signature. 

Heidi Brennan 

Date Submitted: 6/19/2024 

32 of 1 


	Request to Update Content Reviewed and Accepted by the State Review Panel (SRP)
	Adopted Program Information:
	Adopted Component Information
	Publisher’s overall rationale for this update
	Publisher’s overall description of the change
	Access Information
	Update comparison:
	Screenshot of Currently Adopted Content
	Screenshot of Proposed New Content
	Screenshot of Currently Adopted Content
	Screenshot of Proposed New Content
	Screenshot of Currently Adopted Content
	Screenshot of Proposed New Content
	Screenshot of Currently Adopted Content
	Screenshot of Proposed New Content
	Screenshot of Currently Adopted Content
	Screenshot of Proposed New Content
	Screenshot of Currently Adopted Content
	Screenshot of Proposed New Content
	Screenshot of Currently Adopted Content
	Screenshot of Proposed New Content
	Screenshot of Currently Adopted Content
	Screenshot of Proposed New Content
	Screenshot of Currently Adopted Content
	Screenshot of Proposed New Content
	Screenshot of Currently Adopted Content
	Screenshot of Proposed New Content
	Assurances

	Quantum Theory
	Content 
	The student will be able to:
	Learning objectives
	1. understand how superposition of quantum states is related to the wave-particle duality nature of light and matter.
	2. identify and give examples of applications of quantum phenomena.
	Materials/
	technology resources
	Lesson plan segments
	/
	/
	/
	               
	Prior knowledge
	E=hf      pxh4     Eth4
	Equations
	Vocabulary 
	Standards 
	Crosscutting concepts                                    
	  auditory /
	           visual /
	  linguistic /
	Key to differentiated instruction: 
	Prior knowledge
	E=hf      pxh4     Eth4
	Equations
	Vocabulary 
	Standards 
	Crosscutting concepts                                    
	  auditory /
	           visual /
	  linguistic /
	Key to differentiated instruction: 
	Prior knowledge
	E=hf      pxh4     Eth4
	Equations
	Vocabulary 
	Standards 
	Crosscutting concepts                                    
	  auditory /
	           visual /
	  linguistic /
	Key to differentiated instruction: 



