

 INVESTIGATIVE GO ONLINE to Engage with real-world 

phenomena by watching a video and 
completing a CER interactive worksheet.

Why are wildfires 
so difficult to 
extinguish?

©
 P

ea
rs

on
 E

d
uc

at
io

n,
 In

c.
, o

r 
its

 a
ff

ili
at

es
. A

ll 
rig

ht
s 

re
se

rv
ed

.

4 Investigation 1 Combustion—Matter, Energy, and Change

CHEM21_SE_CA_INV01.indd Page 4  05/04/19  7:18 PM f-0323-new /121/PE03492/2021_CHEM/NA/SE/2021_CHEM/XXXXXXXXXX/Layout/Interior_Files/SE

Look for these key features:

START HERE

Flinn Scientific Partnership 
Students engage with chemistry concepts 
through inquiry labs, engineering design 
challenges, performance-based assessments, 
virtual reality, and videos developed by  
Flinn Scientific. 

 Anchoring Phenomenon 
Launch each Instructional Segment with an engaging 
Anchoring Phenomenon Video. Introduce and unify 
the upcoming chemistry concepts and give students an 
opportunity to ask questions. 

Everyday Phenomena 
How do students make sense of the Anchoring and 
Investigative Phenomena? They interact with hands-on 
and digital Everyday Phenomena. From engineering 
design challenges to inquiry performance tasks, students 
experience the concepts of chemistry.  

Investigative Phenomenon 
Introduce every Investigation with an 
Investigative Phenomenon Video that 
supports students as they make meaning  
of the Anchoring Phenomenon.
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C ALIFO R N I A



Converting Between Units of Pressure
A pressure gauge records a pressure of 450 kPa. Convert this measurement 
to a. atmospheres and b. millimeters of mercury.

ANALYZE List the knowns and unknowns.

Knowns Unknowns

pressure = 450 kPa

1 atm = 101.3 kPa

1 atm = 760 mm Hg

CALCULATE Solve for the unknowns.

Identify the appropriate conversion factor to convert  
kPa to atm. 

Multiply the given pressure by the conversion factor. 

Identify the appropriate conversion factor to  
convert kPa to mm Hg. 

Multiply the given pressure by the conversion factor. 

EVALUATE Does the result make sense?
Because the conversion factor for kPa to atm is much less than 1 and for kPa
to mm Hg is much greater than 1, it makes sense that the values expressed
in atm and mm Hg are, respectively, smaller and larger than the value
expressed in kPa.

7 What pressure, in kilopascals and in atmospheres, does a gas exert at 
385 mm Hg? 

8 The pressure at the top of Mount Everest is 33.7 kPa. Is that pressure 
greater or less than 0.25 atm? 

pressure = ? atm

pressure = ? mm Hg

a.    1 atm_________
101.3 kPa

 

450    kPa   ×    1atm _________ 
101.3   kPa 

    = 

b.    
760 mm Hg__________
101.3 kPa

450    kPa   ×    
760 mm Hg

 __________ 
101.3   kPa 

    =

3400 mm Hg = 

SAMPLE PROBLEM

GO ONLINE for more practice problems.

4.4 atm

3.4 × 103 mm Hg
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INSTRUCTIONAL SEGMENT 1   PLANNER

Instructional Segment 1 is an introductory unit that integrates core ideas from physical science and 
Earth science. Investigation 1 focuses on combustion and how energy can be measured. In Investigation 
2, students explore manifestations of energy and energy transfer. Investigation 3 discusses the heat 
transport processes at work in Earth’s interior. 

Combustion, Heat, and Energy

Explaining Phenomena Students ask questions about Darvasa crater, the site of a natural gas fire 
that has been burning continuously for more than forty years. As students investigate the cause of 
the fire and its environmental impact, they will develop understandings about combustion, energy 
transfer, and the management of energy resources.

ANCOHORING PHENOMENON

How does 
this fire keep 
burning?

INVESTIGATION 1 INVESTIGATION 2

OVERVIEW Combustion — Matter, Energy, and 
Change

240 minutes

Students apply definitions of energy to chemical and 
Earth systems, and reinforce their understanding of 
the law of conservation of matter.  

Energy Transfer and Conservation
160 minutes 

Students investigate the various ways energy 
manifests itself and differentiate among mechanisms 
of energy transfer.

INVESTIGATIVE
PHENOMENON

Why are wildfires so difficult to put out? How can we make use of heat that is deep 
underground?

CONNECTION TO 
THE ANCHORING 

PHENOMENON

Students identify factors that sustain a combustion 
reaction and draw connections between wildfires and 
mine fires.

Students explore how geothermal energy 
is developed and draw comparisons to the 
development of fossil fuel resources.

EXPERIENCES* 1 Introduction to Energy (60 min), pp. 2–9
2 Modeling Energy Flow (80 min), pp. 10–19
3 Conservation of Mass (60 min), pp. 20–31
4 The Cycling of Carbon (40 min), pp. 32–39

1 Manifestations of Energy (40 min), pp. 40–47
2 Mechanisms of Heat Flow (60 min), pp. 48–57
3 Thermal Equilibrium (60 min), pp. 58–67

INVESTIGATION
EVALUATION

  Performance-Based Assessment Energy 
Densities of Fuels

  3-D Assessment Combustion— Matter, Energy, 
and Change

Experience Notebook Performance-Based 
Assessment, p. 39; Practice Problem Bank, p. 254

  Performance-Based Assessment Energy Task 
Title

  3-D Assessment Energy Transfer and 
Conservation

Experience Notebook Performance-Based 
Assessment, p. 67; Practice Problem Bank, p. 257

NEXT GENERATION 
SCIENCE STANDARDS

HS-PS3-1, HS-PS1-3, HS-PS1-4, HS-PS1-7, HS-PS3-1 HS-PS3-1, HS-PS3-2, HS-PS3-4, HS-ETS1-4

*Pacing includes both Experience Notebook and core digital assets and activities.
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10 SEP Engaging in Argument from Evidence Suppose the same amount of 
heat is supplied to two pieces of jewelry and the rise in temperature of 
both pieces is the same. Are they made of the same material? Explain. 

Marine Climate San 
Francisco and Richmond 
are at about the same 
latitude. San Francisco, on 
the Pacific Ocean, has less 
variation in temperature.

 INVESTIGATIVE 
PHENOMENON

Revisit 

GO ONLINE to Elaborate and Evaluate your 
knowledge of energy by completing the class 
discussion and data analysis activities.

11  SEP Use Models T/K  

The Difference Between Temperature and Heat Temperature is 
measured in degrees (°C or K). It is not the same as heat, which is measured 
in joules. Although an increase in heat causes an increase in temperature, 
the amount the temperature changes will vary, depending on the substance. 
The amount of energy needed to raise the temperature of 1 kg of material 
by 1 degree K is called the specific heat (c) and is expressed as J/kg ∙ K. 
Specific heat varies for different materials, such as air (1010), ice (2050), 
granite (790), or steel (466). Water has a very large specific heat (4181).
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Math Support 
Stepped-out examples break down sample 
problems for clarity and process guidance. 
Problem Banks give students additional  
practice to build mathematical fluency.

Performance-Based Assessments 
Engineering and inquiry tasks give students 
opportunities to demonstrate California NGSS mastery 
by applying their understanding to a new situation. 

Got More Time? 
Dig deeper. Personalize and enhance your 
instructional plan by assigning additional 
activities with the “Got More Time?”  
green icon. 

Contact your Pearson Representative 
Savvas.com/CAChemistry

Award-Winning Digital Platform 
Access all your digital content, virtual labs, videos, 
assessments, and student data in ONE location. 
Connect seamlessly to Google Classroom™.

Planning Guides
Quick, at-a-glance Instructional Segment and 
Investigation planner pages use the 5E model so you 
can focus on providing additional learning experiences. 

Revisit the Phenomenon 
Students work on Claims-Evidence-Reasoning  
and Modeling Activities every time they revisit 
the Anchoring and Investigative Phenomena. 
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Savvas.com/CAScience 
800-848-9500
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