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uDo! uLearn!
Let students experience the wonder of science— 
the doing, questioning, and digging.  
California Elevate Science supports  
teaching the CA NGSS and Performance  
Expectations. Students investigate  
phenomena, engineer solutions,  
and demonstrate their understanding.  
Three-dimensional learning  
connects science knowledge  
with science ”doing.”

Demonstrate
Show proficiency in CCCs, SEPs, and DCIs  
through performance-based outcomes.

ALSO AVAILABLE

Next Generation Science Standards for California Public Schools, Kindergarten 
through Grade Twelve (CA NGSS),” by the California Department of Education. 
Copyright © California Department of Education. Used by permission.



Investigate
Inquire about local, relevant phenomena  
through the lens of three-dimensional learning. 

Demonstrate
Show proficiency in CCCs, SEPs, and DCIs  
through performance-based outcomes.

Engineer
Experience coherent learning progressions  
as you design and engineer new solutions.

3
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Three-Dimensional Learning

California Elevate Science engages students  
in phenomena through the three dimensions  
of the CA NGSS. This coherent K-8 curriculum  
creates a tight learning progression that  
ensures student success on the CAST.  
California Elevate Science uses relevant  
local interests to build on what students  
know, encourages them to ask questions,  
and challenges them to solve real-world  
problems. This is illustrated through a  
series of Instructional Segments called  
California Spotlights.

Crosscutting 
Concepts 
Students observe a phenomenon  
and begin to question if it is a  
single event or part of a larger  
cycle. This is achieved through 
various experiences within the 
California storylines, project-based    
     learning activities, and  
           numerous labs.

Scientific  
and Engineering    

Practices
The SEPs are the driving factor in  

creating an active learning environment. 
Students answer questions and solve 

problems through phenomena-based,  
real-world scenarios. Necessary tools are 

incorporated for students to experience  
     first-hand open inquiry like a scientist  

                                 and engineer.

           Disciplinary  
       Core Ideas
     Through the embedded application of DCIs,    
             students develop understanding to the         
                depth and breadth of scientific and  
               engineering experiences as they  
                         prepare for college  
                                  and careers.

Phenomena
Phenomena immerses 

students in three-
dimensional learning 

through storylines and 
real-world scenarios. 

Strong Vertical Articulation

Look for the Learning Progressions Chart at the 
beginning of each topic in the Teacher Edition to see 
what students should know, what they are learning, 
and how they will apply skills in the future.
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EngineerInvestigate
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Anchoring Phenomenon
• Features California phenomena 
• Ask questions
• Identify the problem
• Investigate possible solutions
• Analyze case studies
• Communicate proposed solutions

Investigative Phenomenon
•  Bundle of related performance 

expectations
•  Create relevant learning experiences
•  Students “figure it out” through 

problem-based learning experiences

Revisit the Anchoring 
Phenomenon
• Present evidence 
• Communicate solutions

Everyday Phenomenon
•  Reflects the three dimensions  

of the CA NGSS
•  Weaves together content, 

process, and application
•  5E Lessons
•  Hands-on experiences

Unpacking an Instructional Segment

Lessons Lessons Lessons

California Spotlight

Topics

California Spotlight

Topics
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Anchoring Phenomenon

California Elevate Science Segments begin with an Anchoring 
Phenomenon that’s relevant to students’ lives.

California SpotlightCalifornia SpotlightSpotlight on the 
Anchoring Phenomenon
Spotlight on the 
Anchoring Phenomenon

MGS20_SE07_IS3_CA_ELV_AP.indd Page 20  2/9/19  11:42 AM f-0283-new /133/PE03527_MGS/ELVSCI_Middle/NA/SE/ELVSCI_Middle/G7/XXXXXXXXXX/Layout/Interior_ ...
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How does human consumption 
of natural resources affect 
ecosystems?

Explore It
Look at the picture. What do you observe? What 
questions do you have about the phenomenon? Write 
your observations and questions in the space below.

Student answers will vary.

1

MGS20_SE07_IS3_CA_ELV_AP.indd Page 1  2/20/19  7:45 PM f-0283-new /133/PE03527_MGS/ELVSCI_Middle/NA/SE/ELVSCI_Middle/G7/XXXXXXXXXX/Layout/Interior_ ...

Teachers can utilize 
online slide decks 
and the Spotlight 
on the Anchoring 
Phenomenon 
to introduce 
the Anchoring 
Phenomenon while 
students engage  
in inquiry.

Investigate



The California Spotlight facilitates the productive struggle students 
will experience as they identify the problem, conduct an investigation, 
and communicate a solution.

California Spotlight

Identify the Problem 
based on information 
provided in the 
California Spotlight 
introduction and 
through student 
discourse.

California SpotlightCalifornia SpotlightCalifornia SpotlightCalifornia Spotlight California SpotlightCalifornia SpotlightCalifornia SpotlightCalifornia Spotlight

California SpotlightCalifornia SpotlightCalifornia SpotlightCalifornia Spotlight
California SpotlightCalifornia SpotlightCalifornia SpotlightCalifornia Spotlight

Before the Topics

Identify the ProblemGuiding Questions
• How can we use interactions 

between individual rocks 
or individual organisms to 
understand systems as big 
as the whole geosphere or 
whole ecosystem?

• How can we use patterns 
in geosphere interactions 
to predict the location of 
resources?

• How can we use patterns 
in ecosystem interactions 
to predict how organisms 
compete and share resources?

Topics
 7 Distribution of Natural 

Resources

 8 Ecosystems

Gold Mining  
and California 
Ecosystems
Phenomenon On January 24, 1848, a carpenter 

named James W. Marshall came upon a nugget 

of gold in Sutter Creek in the Sierra Nevada 

foothills. News of Marshall’s find spread quickly, 

sparking what would come to be known as the 

California Gold Rush. The valuable metal has 

been mined in the state ever since. Riches have 

been made, but mining has also had serious 

negative effects on the ecosystems of California.

Following the discovery of 
gold, thousands of people 
flocked to the “Gold 
Country” of California 
to seek their fortunes. 
Gold fields were primarily 
located around Coloma, 
in the northeastern 
part of the state, and 
between Yreka and Shasta, 
in the northern part 
of the state.

Instructional Segment 3

292 California Spotlight Instructional Segment 3

MS-LS2-1, MS-LS2-3, MS-ESS3-1, 
MS-ESS3-3, MS-ESS3-4, EP&CIc, 

EP&CIIb, EP&CIIIa

MGS20_SE07_CA_IS3.indd   292 1/21/18   10:00 PM



Investigate

After the Topics

Conduct an Investigation

California SpotlightCalifornia Spotlight

Evidence Now that you have completed the two topics in this 
segment, do the following tasks.

Although many people assume that mining for gold is a thing of 
the past in California, this is not true. Large- and small-scale mining 
operations still persist. Some modern miners use a technique called 
suction dredging to locate gold in California riverbeds. Sediment 
from riverbeds along with water is mechanically sucked into a machine 
that separates the gold from the rest of the sediment. The mixture of 
sediment and water is then pumped back into the river.

Promote Student Discourse  With a partner, discuss the 
potential impacts of suction dredging on California ecosystems.  
Work together to complete a concept map to identify some of  
these impacts. Consider the following questions:

• What are the impacts on the abiotic and biotic factors in  
an ecosystem?

• How is the availability of resources in an ecosystem affected?

• How might food webs in the ecosystem be disrupted?

• How might humans be impacted by these changes?

Impacts of  
Suction Dredging

297

Suction dredging might disturb abiotic and biotic factors in and 
around rivers. Some plants and animals might get sucked into 
the equipment and die. The dredging process would likely make 
the water cloudy, which would affects plants and the animals that 
rely on the plants for food or shelter. If organisms are affected, 
the overall health of the ecosystem will suffer. All of these issues 
could have harmful health and economic effects on humans.

MGS20_SE07_CA_IS3.indd   297 1/21/18   10:00 PM

Revisit the Anchoring 
Phenomenon 
and Conduct an 
Investigation using 
information learned 
within Investigative 
Phenomena Topics. 

9
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Revisit the Anchoring Phenomenon

sediment being
sucked up

sediment after
gold has
been removed

sediment

water being
sucked upsuction

hose

motor

sluice box

A suction dredge uses a 
motor, so it allows miners to 
quickly sort through large 
amounts of sediment.

Mining Versus Wildlife
Case Study Suction dredging is a controversial mining 
method. Some people argue that it damages local ecosystems 
beyond repair. Miners think differently. You will now play the 
role of researcher to find out more about suction dredging 
in California. In particular, you will investigate how suction 
dredging impacts ecosystems and organisms in California.

Remember, when doing research online, you need to carefully 
evaluate the web sites and information you find. The following 
suggestions may help you as you conduct your research:

• Use search phrases that are specific to the subject you 
are researching, such as California, suction dredging, 
environment.

• Beware of sites that may be biased or are trying to sell 
something. Ask yourself, “Why might the author of this 
website be taking this stance on the topic?”

• Generally, websites that end in .gov or .edu are more  
reliable than websites that end in .com.

• Take notes as you research and keep a list of the sites  
you find useful.

298 California Spotlight Instructional Segment 3

MGS20_SE07_CA_IS3.indd   298 1/21/18   10:00 PM

Analyze Case Studies 
that support the 
investigation.

Each Instructional Segment explores different aspects of the 
Anchoring Phenomenon and closes with an opportunity to  
synthesize evidence and explain ideas.
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Investigate

After the Topics

Communicate a Solution

California SpotlightCalifornia Spotlight

Based on your research, answer the following questions.

1. SEP Construct Explanations Is suction dredging an issue that 
everyone across the state in California needs to be concerned with, or 
do you think the concern is limited to specific areas? Explain.

2. CCC Cause and Effect Which California species are affected by 
suction dredging? What impact does this mining method have on the 
availability of resources and population sizes?

3. SEP Engage in Argument What arguments have the miners made to 
convince people that they should be allowed to continue mining using 
this method? Do you think their arguments are valid? Why or why not?

4. Connect to Society What is the current law in California regarding 
suction dredging? Would you recommend that other states pass similar 
laws? Why or why not?

299

Sample: Suction dredging is only used in areas of California that have 
riverbeds containing gold. Since these locations are limited to the north 
and northeast parts of the state, suction dredging is not necessarily an 
issue that everyone across the state might be concerned with.

Sample: Suction dredging has a big impact on salmon. Salmon lay their 
eggs in rivers. The machines used in suction dredging disturb the eggs 
and often kill them. It can be hard for salmon to find a place to lay 
eggs after the sediment has been stirred up. The dredging also reduces 
available resources in the ecosystem, which means more salmon are 
competing for fewer resources. This reduces salmon populations.

Sample: Miners argue that this type of mining creates jobs for people 
and is good for the economy of California. They argue that it attracts 
tourists. I think the economic claim is valid, but the costs to the envi-
ronment outweigh any economic benefits.

Sample: This type of mining was outlawed in California on January 1, 
2016. I would tell people in other states that they should outlaw suction 
dredging because it causes too much damage to the environment.

MGS20_SE07_CA_IS3.indd   299 1/21/18   10:00 PM

Communicate a 
Solution in response 
to data and evidence 
collected.
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The Quest PBL challenge supports understanding of  
the Investigative Phenomena to encourage open-ended inquiry. 

Problem-Based Learning 

VIDEO

46 Ecosystems

IN LESSON 2
How do nutrients affect 
organisms in an aquatic 
environment? Investigate 
how the nonliving factors 
can affect the organisms  
in a pond. 

CHECK-IN

Nutrients and Aquatic  
Organisms

INTERACTIVITY

IN LESSON 1
What are some  
possible causes of 
the algal bloom in the 
pond? Evaluate data 
to identify possible 
 explanations for the 
problems at the pond. 

Suspicious Activities

INTERACTIVITY

CHECK-IN

Mystery at Pleasant Pond

 INTERACTIVITY

After watching the above Quest Kickoff 
Video, which explores the effects of 
a toxic algal bloom in Lake Erie, think 
about the impact that shutting down 
the water supply might have on your 
community. Record your ideas below. 

What do you think is causing 
Pleasant Pond to turn green?
Figure It Out In 2016, algal blooms turned bodies of 
water green and slimy in California, Florida, Utah, and 
many other states. These blooms put people and  
ecosystems in danger. Scientists that study lakes and 
other inland bodies of water, known as limnologists, are 
working to predict and prevent future algal blooms. In 
this problem-based Quest activity, you will  investigate 
an algal bloom at a lake and determine its cause. In 
labs and digital activities, you will apply what you learn 
in each lesson to help you gather evidence to solve the 
mystery. With enough evidence, you will be able to 
identify what you believe is the cause of the algal bloom 
and present a solution in the Findings activity.

Sample: People would not have a 
source of drinking water, and they 
would not be able to bathe.

MS-LS2-1, MS-LS2-3, EP&CIIb, EP&CIIIa

PBL

MGS20_SE07_CA_ELV_EC_QO.indd Page 46  2/9/19  12:04 PM f-0283-new /133/PE03527_MGS/ELVSCI_Middle/NA/SE/ELVSCI_Middle/G7/XXXXXXXXXX/Layout/Interior_ ...

Quest Kickoff
launches the problem-
based challenge, 
engaging the student 
in the Investigative 
Phenomenon featured 
in the topic. 

Quest  
Check-In  
connects student 
learning within the 
lesson to the problem-
based challenge.
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FINDINGS

47

Complete the 
Quest!
Write a news story explaining 
what you think is the cause of the 
algal bloom in the pond. Tell how 
it has impacted the  ecosystem and 
include a proposal for restoring  
the pond.

Reflections on a Pond

 INTERACTIVITY

IN LESSON 3
How are cycles of matter 
and energy affected by 
environmental change? 
Explore the cycling of 
matter and the flow of 
energy among organisms 
in a pond.

CHECK-IN

Matter and Energy in a Pond

INTERACTIVITY

An algal bloom can seriously  
disrupt an ecosystem by interfering 
with an organism’s ability to find 
food or function properly.

MGS20_SE07_CA_ELV_EC_QO.indd Page 47  2/9/19  12:04 PM f-0283-new /133/PE03527_MGS/ELVSCI_Middle/NA/SE/ELVSCI_Middle/G7/XXXXXXXXXX/Layout/Interior_ ...

Quest Findings 
let students present 
solutions to the 
original challenge 
using the evidence  
at the end of a topic.

It opens the door for local and global scaffolded explorations, while 
students present solutions to the original challenge using  
claim-evidence-reasoning.

Students  
“Figure It Out”

Investigate
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The consistent, easy-to-follow 5E Instructional 
Model ensures success as students explore 
Everyday Phenomena. Students do  
science, engage in discourse, gather  
evidence, document reasoning,  
and propose solutions.

The 5E Instructional Model 

ENGAGE
• Phenomena Interactions
  º Observable
   º Hands-on 
   º Digital
• Science Notebooking Activities

EVALUATE
•  Formative Assessments 

with Remediation Activities
• Rubrics

Short on Time?

No worries! We have built in an  
alternate route. Just look for the  
yellow clock in the lesson planner to  
ensure you teach all you need in less time.

Start here

ENGAGE

EVALUATE
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EXPLORE
• uInvestigate Labs
• Interactivities
• Virtual Labs
• Science Notebooking Activities
• Visual Literacy Activities

EXPLAIN and 

ELABORATE
•  Interactive Model It,  

Question It, Design It
•  Quest Interactivities, Labs,  

and Check-Ins
• Hands-on Labs
• Focus on Mastery Activities
• Science Notebooking Activities
• Enrichment Activities

ELABORATE

EXPLORE

EXPLAIN
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It’s the Science of Doing!

Let students “figure out” phenomena with hands-on, open-inquiry 
investigations and problem-based learning experiences. California 
Elevate Science immerses students in anchoring, investigative, and 
everyday phenomena to support three-dimensional learning. 

1

2

3

Look for these key features:

Spotlight on the Anchoring Phenomenon
•  Begins each instructional segment
•  Introduces local California phenomena

California SpotlightCalifornia SpotlightSpotlight on the 
Anchoring Phenomenon

Spotlight on the 
Anchoring Phenomenon

MGS20_SE07_IS3_CA_ELV_AP.indd Page 20  2/9/19  11:42 AM f-0283-new 
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Investigative Phenomenon
•  “Figure out” the Anchoring 

Phenomenon through exploration
•  Students connect what they see, 

what they know, and what  
needs answering.

uConnect Lab
•  Engages students to the Investigative Phenomenon
•  Quick and easy lab set-up

4 Quest PBL
Presents a problem-based learning 
activity to “figure it out” with hands-on 
and digital experiences.

44 Ecosystems

7
Investigative Phenomenon
How can you model how matter and 

energy cycle through an ecosystem?

MS-LS2-1 Analyze and interpret data to provide 

evidence for the effects of resource availability 

on organisms and populations of organisms in an 

ecosystem.

MS-LS2-3 Develop a model to describe the cycling 

of matter and flow of energy among living and 

nonliving parts of an ecosystem.

EP&CIIb Students should be developing an 

understanding that direct and indirect changes 

to natural systems due to the growth of human 

populations and their consumption rates influence 

the geographic extent, composition, biological 

diversity, and viability of natural systems.

EP&CIIIa Students should be developing an 

understanding that natural systems proceed 

through cycles and processes that are required for 

their functioning.

Ecosystems

How are these  manatees 
well suited to their 
 environment? 

Ecosystems
TOPIC

MGS20_SE07_CA_ELV_EC_TO.indd Page 44  2/13/19  7:28 AM user 
/115/PE03211_COMP/Cornerstone/NA/SE/Cornerstone/G3/XXXXXXXXXX/Layout/Interior_Fil ...

45

What questions do you have about the phenomenon?

HANDS-ON LAB
HANDS-ON LAB

 Explore how you are part 

of a cycle on Earth.
Lab

MGS20_SE07_CA_ELV_EC_TO.indd Page 45  2/11/19  1:29 PM f-0283-new 
/133/PE03527_MGS/ELVSCI_Middle/NA/SE/ELVSCI_Middle/G7/XXXXXXXXXX/Layout/Interior_ ...

 

uConnect Lab Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved. 

 Name  
 Class    Date  

 

Every Breath You Take Are you part of a cycle of matter on Earth? 

Materials (per pair) 
•   small mirror 

 
 

 
Procedure 
c 1.  Hold a small mirror a few centimeters from your mouth. 
c 2.  Exhale onto the mirror. 
c 3.  Observe the surface of the mirror. 
c 4.  Record your observations. 

 

  

  

 
Analyze and Interpret Data 
1. Interpret Data What can you infer is the substance that forms on the mirror? Where did this 

substance come from? 
 

  

 2. Apply Scientific Reasoning How is the water vapor in your breath evidence that you are 
part of a cycle? (Hint: Consider how atoms are conserved as water changes from a gas to a 
liquid.) 
 

  

  

 3. Develop Models Use the space below to draw a model that shows how water moves from 
your lungs to the atmosphere.  
 
 

VIDEO

46 Ecosystems

IN LESSON 2

How do nutrients affect 

organisms in an aquatic 

environment? Investigate 

how the nonliving factors 

can affect the organisms  

in a pond. 

CHECK-IN

Nutrients and Aquatic  

Organisms

INTERACTIVITY

IN LESSON 1
What are some  
possible causes of 

the algal bloom in the 

pond? Evaluate data 

to identify possible 

 explanations for the 

problems at the pond. 

Suspicious Activities

INTERACTIVITY

CHECK-IN

Mystery at Pleasant Pond

 INTERACTIVITY

After watching the above Quest Kickoff 

Video, which explores the effects of 

a toxic algal bloom in Lake Erie, think 

about the impact that shutting down 

the water supply might have on your 

community. Record your ideas below. 

What do you think is causing 

Pleasant Pond to turn green?

Figure It Out In 2016, algal blooms turned bodies of 

water green and slimy in California, Florida, Utah, and 

many other states. These blooms put people and  

ecosystems in danger. Scientists that study lakes and 

other inland bodies of water, known as limnologists, are 

working to predict and prevent future algal blooms. In 

this problem-based Quest activity, you will  investigate 

an algal bloom at a lake and determine its cause. In 

labs and digital activities, you will apply what you learn 

in each lesson to help you gather evidence to solve the 

mystery. With enough evidence, you will be able to 

identify what you believe is the cause of the algal bloom 

and present a solution in the Findings activity.

MS-LS2-1, MS-LS2-3, EP&CIIb, EP&CIIIa

PBL

MGS20_SE07_CA_ELV_EC_QO.indd Page 46  2/9/19  12:04 PM f-0283-new 
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FINDINGS

47

Complete the 
Quest!
Write a news story explaining 

what you think is the cause of the 

algal bloom in the pond. Tell how 

it has impacted the  ecosystem and 

include a proposal for restoring  

the pond.

Reflections on a Pond

 INTERACTIVITY

IN LESSON 3
How are cycles of matter 

and energy affected by 

environmental change? 

Explore the cycling of 

matter and the flow of 

energy among organisms 

in a pond.

CHECK-IN

Matter and Energy in a Pond

INTERACTIVITY

An algal bloom can seriously  

disrupt an ecosystem by interfering 

with an organism’s ability to find 

food or function properly.

MGS20_SE07_CA_ELV_EC_QO.indd Page 47  2/9/19  12:04 PM f-0283-new 
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Labs  
Found  
Online
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Everyday Phenomenon
•     Hands-on, open-ended inquiry 
• Promotes productive student discourse

Engineering and Design
•  Engineering and Design Process  

embedded in each topic
•  Extension activities developed in 

partnership with littleBits™

 Robust Assessments
•  Formative, Summative, and Performance-based 

assessments available in each topic
•  Evidence-Based Assessment and uDemonstrate  

PBAs present new scenarios and new settings  
to apply understanding.

Revisit the Anchoring Phenomenon
•  Concludes the segment and connects  

topics to demonstrate understanding 
•  Students design a solution to a local  

and relevant phenomenon.

 

uInvestigate Lab 

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved 

 Name  
 Class    Date  

Elbow Room 
How can you use a model to study the effects of space as a limited resource in an ecosystem? 

Background 
Imagine yourself setting up a terrarium for several small animals. How important is it to have 

adequate space for living things? In this activity, you will use a model to investigate the effects 

of limited space on different population sizes in an ecosystem. 

Materials (per group) 
• masking tape • small jigsaw puzzle 

• meter stick • stopwatch 

Procedure 
c 1. Read through the procedure. Using masking tape, mark off several 1-meter squares on 

the floor of your classroom. 

   
c 2. Your teacher will set up groups of two, four, and six students. Each group represents a 

population of organisms. Each group’s task is to put together a jigsaw puzzle in one of 

the squares. All group members must keep their feet within the square while assembling 

the puzzle. 

   
c 3. In the Observation Section, set up a table for recording the data you will collect. Time 

how long it takes your group to finish the puzzle. Record your data. Share your data as a 

class. 
   

Observations 
 

Analyze and Interpret Data 

1. Use Models What activities involving biotic and abiotic factors are modeled by solving the 

puzzle in a limited space? Include at least one specific example for each. 

  
  
  

Download 
Editable 

Labs 
Online

Sustainable
DesignEngineer It!Engineer It!

Harness it!

Channel it!

Spin it!

Wire it!

21

Design 
Challenge

Examine how hydroelectric 

power plants and wind farms 

generate clean energy.

 VIDEO

Can you design a micro-hydro system? 

Go to the Engineering Design Notebook 

to find out!

POWER
How can people without access to 
electricity use moving water to generate power? 

You engineer it!

The Challenge: To generate power  

from moving water.

Earth’s water system is an excellent source of 

power. Centuries ago, people realized that moving 

water, properly channeled, can turn wheels that 

make machinery move. More recently, engineers 

designed large-scale dams to harness the energy 

of moving water. Water power’s great advantage is 

that the water is always moving, so electricity can be 

generated 24 hours a day.

Now engineers have developed hydropower on a 

small scale, known as micro-hydro power. If there is 

a small river or stream running through your property, 

then you need only a few basic things: a turbine, pipes to 

channel the water to the turbine, and a generator that will 

transform the energy into electricity.

In this micro-hydro system, water 

from the river is channeled to the 

generator, which transforms the 

energy of the moving water into 

electrical energy.

Micro-Hydro

MGS20_SE07_CA_ELV_NR_L02_EF.indd Page 21  2/9/19  11:54 AM f-0283-new 
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uuDemonstrate Lab
MS-LS2-1, MS-LS2-3, EP&CIIIa

78 Ecosystems

Be sure to follow  
all safety guidelines 
provided by your 
teacher. The Safety 
Appendix of your 
textbook provides 
more details about 
the safety icons.

 (per group)
• goggles, 2 pair
• gloves, 2 pair
• owl pellet, 1 per group
• probes, 2
• tweezers, 1 pair
• hand lens
• paper towels
• bone identification 

charts

Background
Phenomenon Your neighborhood has a rodent problem! 
Squirrels and mice seem to be taking over. Some members 
of your neighborhood have suggested that introducing 
more barn owls into the neighborhood will bring the rodent 
population under control. But people want to be sure that 
barn owls do hunt and eat mice and squirrels before they go  
to the trouble of introducing these nocturnal birds to the area.

You will design and carry out an investigation by observing 
remains found in an owl pellet—undigested material an 
owl spits up. You will relate your findings to food webs and 
energy flow in the owl’s ecosystem. Using the evidence you 
have collected, you will confirm whether or not the idea to 
introduce more barn owls into your area will help to bring 
the rodent population under control.

How can you 
confirm an owl’s 

role in  
a food web?

Last

Remains

Barn owl
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76 Ecosystems

MS-LS2-3

TOPIC 7 Review and Assess

Evidence-Based Assessment
A team of field biologists is studying energy roles and 
relationships among organisms in a tropical rainforest habitat  
in Southeast Asia. One of the biologists diagrams some of  
these relationships in a food web.

Pit Viper

Civet

Rhino

Fig Tree

Douc

Bamboo

Fruit Dove

Jambu Tree Mango Tree

Tiger

King Cobra

Leaf Insect

Southeast Asian Rainforest Food Web

Fungi and bacteria
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Promote Student Discourse Encourage student 

pairs to discuss each question fully before starting 

the concept map. Tell them to record their answers 

in a place where both partners can read them and 

to use their answers as discussion points for how 

to structure the concept map. Remind students 

to discuss and agree on each step in creating the 

concept map.

Address Development of Technologies At 

the time when suction dredging was developed, 

over 100 years ago, there was little awareness of 

its environmental impact. It is not uncommon for a 

new technology that solves a problem or improves 

a system to have unintended consequences that 

later have to be managed. Have a class discussion 

about which current environmental technologies, 

such as electric cars and solar power, might pose 

environmental concerns in the future that humans 

have overlooked in the present.

DIFFERENTIATED INSTRUCTION

Give students different options for completing their concept map.

Special Education Tell students to highlight key words in each question and guide 

students in finding references to those concepts in the instructional segment. Then 

encourage them to use those key words in filling out additional sections of the 

concept map. Guide students in making connections between the portions of the 

concept map.

Below Level Give students blank paper and scissors. Tell them to create parts of 

the concept map on the blank paper, cut them out, and arrange them on the page in 

a way that connects them to one another and to the topic of suction dredging.

Revisit the Anchoring Phenomenon

Conduct an Investigation

California SpotlightCalifornia Spotlight

Revisit the Anchoring Phenomenon

Conduct an Investigation

Evidence Now that you have completed the two topics in this 

segment, do the following tasks.

Although many people assume that mining for gold is a thing of 

the past in California, this is not true. Large- and small-scale mining 

operations still persist. Some modern miners use a technique called 

suction dredging to locate gold in California riverbeds. Sediment 

from riverbeds along with water is mechanically sucked into a machine 

that separates the gold from the rest of the sediment. The mixture of 

sediment and water is then pumped back into the river.

Promote Student Discourse  With a partner, discuss the 

potential impacts of suction dredging on California ecosystems.  

Work together to complete a concept map to identify some of  

these impacts. Consider the following questions:

• What are the impacts on the abiotic and biotic factors in

an ecosystem?

• How is the availability of resources in an ecosystem affected?

• How might food webs in the ecosystem be disrupted?

• How might humans be impacted by these changes?

87

Impacts of  
Suction Dredging
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California Elevate Science engages and empowers all  
students to be the world’s next generation of inventors,  
explorers, innovators, and scientists by inspiring a restless  
curiosity and craving for exploration.

STEM/STEAM Innovation and Design

Engineering Design 
Notebook 
Consumable, student-focused, 
design notebook for recording 
solutions to the uEngineer It! 
design challenge. Each design 
challenge moves students 
through the Engineering  
Design process.

Sustainable
DesignEngineer It!Engineer It!

6565

MS-LS2-1, MS-LS2-3, EP&CIIb, EP&CIIIa

The oil-eating bacteria 

helped in the cleanup 

after the Deepwater 

Horizon oil spill.

Do you know how tiny organisms can  

clean up oil spills? You engineer it! Strategies  

used to deal with the Deepwater Horizon oil  

spill, the worst in U.S. history, show us how.

The Challenge: To clean up harmful oil  

from marine environments

Phenomenon On April 20, 2010, part of an oil rig in 

the Gulf of Mexico exploded. It leaked oil for 87 days. 

By the time the leak was fixed, about 200 million gallons 

of oil had spilled into the water. Oil destroys beaches, 

marshlands, and marine ecosystems. It coats birds, fish, 

and marine animals, such as dolphins and sea turtles. The 

oil makes it difficult for many animals to move and get 

food, and causes others to suffocate.

Ecologists engineered a solution that relied on nature to 

help with the cleanup. They poured chemicals into the  

water that helped break up the oil into smaller droplets. 

Then the bacteria and fungi in the water broke down the  

oil droplets.

Bioremediation uses natural living things to reduce  

contaminants in an environment. In the event of an oil  

spill, oil-eating populations of bacteria and fungi grow 

quickly. Now, scientists are working to engineer ways to 

increase the speed at which these decomposers work  

and to make sure the oceans can support optimal  

populations of these tiny oil eaters.

Eating Oil

Can you put decomposers to work and build your 

own composter? Go to the Engineering Design 

Notebook to find out!

Design your own method to 

clean up an oil spill.

 INTERACTIVITY

Design 
Challenge
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•  Follows the  

Engineering Process

• Define Problems

• Develop Solutions

• Optimize Solutions
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Exclusive littleBits™ Partnership 
littleBits has joined forces with 
California Elevate Science to power 
student engagement with color-coded, 
electronic bits. Students explore, 
design, and build innovative ideas. 
littleBits extension activities correlate 
to uEngineer It! activities to apply the 
Engineering Design Process.

uEngineer It! Maker Crates  
Students channel “inventor” creativity with 
materials that support the Engineering/Design 
standards. Each kit includes plenty of reusable 
materials for ongoing innovation, iteration,  
and design improvement.

1

WRITE

DESIGN CHALLENGE  
Create a littleBits circuit that we can use to test the turbidity level of a  
pre- and post-filtered water solution.

EXPLORE

• Discuss with your group: How can we measure the quality of water? 
What is turbidity?

• Complete Writing Box #1 in your guided handout.

CREATE 

CREATE

GUIDED

WATER QUALITY 
FROM WASTEWATER TO TAP WATER

1. Gather your invention tools. 

a1 battery & cable p4 power w1 wire i13 light sensor

Other materials:
• 1 craft stick* 
• 4 beakers or  

clear glasses
• 16 oz Heterogeneous  

dirt mixture
• 2 plastic bottle filters

o2 long LED

o21 number *included in the STEM Invention Bin

2. Attach the battery cable to the battery.

1

EXPLORE

• Discuss with your group the following questions: • How can we measure the quality of water? • What is turbidity? 
• Why is it useful to measure turbidity levels of water?

CREATE

• Brainstorm with your group ideas for how you could design a circuit that 
can be used to test the turbidity level of a pre- and post-filtered water 
solution, using the filters that you made from materials in the uEngineer 
It! activity. Record your ideas in the “Create” section of the Invention Log. 
Remember to never put littleBits in water!  • If you are stuck consider: 

• What do you need your circuit to do? • What input Bit could we use to accomplish that task? • What output Bit could we use to support our experiment? 
PLAY

• Power on your circuit and test how your prototype works. Use the water 
filters you created in the uEngineer It! to run your experimental trials.

OPEN

CREATE

DESIGN CHALLENGE  Create a littleBits circuit that we can use to test the turbidity level of a pre- 
and post-filtered water solution. 

WRITE

WATER QUALITY FROM WASTEWATER TO TAP WATER

MODE: on

PLAY

 
activities further 
energize STEM/

STEAM innovation 
and inventiveness.
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California Elevate Science is rich with assessment opportunities to 
improve learning, ensure success on the CAST, and inform teaching.

Assessment

Diagnostic

• Entry Level
• Readiness

Formative

• Scaffolded Question Probes
• Checkpoint Questions
•  Lesson Checks
• Lesson Quizzes
• Topic Reviews
• uInvestigate Labs

Summative

• Topic Tests
• Evidence-Based Assessments
• Benchmark Assessments
• End-of-Year Assessments

Performance Tasks

• Instructional Segment Assessments
• uDemonstrate Labs
• uEngineer It! STEM Labs
• Virtual Labs
• Quests

Formative Assessments
•  Probes students’ prior knowledge 

before beginning a topic
•  Questions increase in difficulty  

and complexity.
•   Includes a depth of knowledge 

(DOK) level

Examples of Assessments Found in California Elevate Science
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Online and Digital Assessments
•  Assessments aligned to the Performance 

Expectations through the SEPs, DCIs,  
and CCCs

•  Performance-based assessments are  
included for each topic.

Demonstrate

76 Ecosystems

MS-LS2-3

TOPIC 7 Review and Assess

Evidence-Based Assessment
A team of field biologists is studying energy roles and 
relationships among organisms in a tropical rainforest habitat  
in Southeast Asia. One of the biologists diagrams some of  
these relationships in a food web.

Pit Viper

Civet

Rhino

Fig Tree

Douc

Bamboo

Fruit Dove

Jambu Tree Mango Tree

Tiger

King Cobra

Leaf Insect

Southeast Asian Rainforest Food Web

Fungi and bacteria
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1. SEP Use Models Which organism from the 
food web is a producer?
A. bamboo B. civet
C. douc D. tiger

2. CCC Energy and Matter Why are there 
usually fewer organisms at the top level of a 
food web?

3. CCC System Models What is the role of 
decomposers in the cycling of matter between 
the living and nonliving parts of the Southeast 
Asian rainforest ecosystem? Select all that 
apply.

  Decomposers are producers.
  Decomposers break down matter from 
dead organisms.

  Decomposers only interact with living parts 
of the ecosystem.

  Decomposers return biotic matter to soil, 
water, and air.

4. CCC Stability and Change If the jambu 
tree were removed from the food web, how 
would it impact the Southeast Asian rainforest 
ecosystem? Order the events from 1 to 4,  
with 1 being the first event to take place  
after the removal of the jambu tree and 4 
being the last.

 The douc population would decrease. 

  The king cobra population would 
decrease.

  The fruit dove population would 
decrease.

  The pit viper population would 
decrease.

5. SEP Construct Explanations As matter is 
cycled and energy flows through this system, 
how are both conserved? Use details from the 
food web to support your response.

Reflections on a Pond

 INTERACTIVITY

Complete the Quest!
Phenomenon Identify what you 
believe is the cause of the algal bloom 
at Pleasant Pond, and describe the 
impact it has had on the organisms in 
this ecosystem. Include a proposal about 
restoring the pond using evidence from 
your investigation.

CCC Cause and Effect What is the 
connection between the water in Pleasant 
Pond—an abiotic factor—and the biotic 
factors?

Sample: The amount of energy that travels 
from one organism to the next becomes 
less and less. There is not enough energy 
available to support more animals at the 
top of the food web. 

2
3

1

4

Sample: Matter and energy are never lost or 
gained. Energy from the sun is transferred 
by producers to make food. When 
consumers eat producers, they consume 
some energy; the rest is transferred to the 
environment. Producers use matter from 
air, soil, and water to make food and grow. 
This matter becomes part of the consumer 
when it eats. Decomposers use matter and 
return some to the ecosystem. 





Sample: The biotic factors live, eat, and 
reproduce in the pond. When abiotic 
factors of the pond change, biotic factors 
are also affected by the change.
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Evidence-Based 
Assessments
•   Scenario-based,  

multi-component task
•  Simultaneously assess 

multiple practices
•  Demonstrate conceptual 

understanding of the 
topic’s science ideas

•  ExamView® provides full customization  
and modification of needed assessments.
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Performance-Based Assessment

  uDemonstrate Labs
•  Provides new scenarios and challenges to show 

what students know
•  Integrates all dimensions of the Performance 

Expectations
•  Investigate by building and observing models, 

designing and engineering solutions
•  Rubrics are included online to guide and 

assess students’ work.

Instructional Segment Assessments
•  Students conduct an investigation  

and analyze data.
•  Assess students’ mastery of the three 

dimensions of a Performance Expectation
•  Evaluation Rubrics are included online.

uuDemonstrate Lab
MS-LS2-1, MS-LS2-3, EP&CIIIa

78 Ecosystems

Be sure to follow  
all safety guidelines 
provided by your 
teacher. The Safety 
Appendix of your 
textbook provides 
more details about 
the safety icons.

 (per group)
• goggles, 2 pair
• gloves, 2 pair
• owl pellet, 1 per group
• probes, 2
• tweezers, 1 pair
• hand lens
• paper towels
• bone identification 

charts

Background
Phenomenon Your neighborhood has a rodent problem! 

Squirrels and mice seem to be taking over. Some members 

of your neighborhood have suggested that introducing 

more barn owls into the neighborhood will bring the rodent 

population under control. But people want to be sure that 

barn owls do hunt and eat mice and squirrels before they go  

to the trouble of introducing these nocturnal birds to the area.

You will design and carry out an investigation by observing 

remains found in an owl pellet—undigested material an 

owl spits up. You will relate your findings to food webs and 

energy flow in the owl’s ecosystem. Using the evidence you 

have collected, you will confirm whether or not the idea to 

introduce more barn owls into your area will help to bring 

the rodent population under control.

How can you 
confirm an owl’s 

role in  
a food web?

Last

Remains

Barn owl
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1. Your investigation will involve observing an owl pellet, which 

is regurgitated or “spit up” remains of food. Owls generally 

eat their prey whole and then get rid of the parts of the 

organisms that they cannot digest, such as bones and fur.

2. Design a procedure for your investigation. Consider the 

following questions to help develop your plan:

• How will you use the materials provided by your teacher? 

• What observations will you make?

• How will you use the remains in the pellet to determine 

what the owl eats?

• How can you use the bone identification charts to help 

you identify the remains of organisms?

3. Write the procedure for your investigation in the space 

provided. 

4. Create a data table to record your observations. Include 

whether each organism you find inside the owl pellet is a 

herbivore, a carnivore, or an omnivore.

5.  

NGS SAFETY SYMBOLS Last modified 08.31.16
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After receiving your teacher’s approval  

         for the procedure you developed, carry  

out your investigation.

Design Your Investigation

House mouse
Gray squirrel

HANDS-ON LAB
Go online 

for a downloadable 
worksheet of this lab.
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California Spotlight
California Spotlight
California Spotlight
California Spotlight

California Spotlight
California Spotlight
California Spotlight
California Spotlight

California Spotlight
California Spotlight
California Spotlight
California Spotlight

California Spotlight
California Spotlight
California Spotlight
California Spotlight

Before the Topics
Identify the Problem

Guiding Questions• How can we use interactions between individual rocks or individual organisms to understand systems as big as the whole geosphere or whole ecosystem?• How can we use patterns in geosphere interactions to predict the location of resources?
• How can we use patterns in ecosystem interactions to predict how organisms compete and share resources?

Topics
 7 Distribution of Natural Resources
 8 Ecosystems

Gold Mining  and California Ecosystems
Phenomenon On January 24, 1848, a carpenter 
named James W. Marshall came upon a nugget 
of gold in Sutter Creek in the Sierra Nevada foothills. News of Marshall’s find spread quickly, 

sparking what would come to be known as the 
California Gold Rush. The valuable metal has been mined in the state ever since. Riches have 

been made, but mining has also had serious negative effects on the ecosystems of California.

Following the discovery of gold, thousands of people flocked to the “Gold Country” of California to seek their fortunes. Gold fields were primarily located around Coloma, in the northeastern part of the state, and between Yreka and Shasta, in the northern part of the state.

Instructional Segment 3

292 California Spotlight Instructional Segment 3

MS-LS2-1, MS-LS2-3, MS-ESS3-1, MS-ESS3-3, MS-ESS3-4, EP&CIc, 
EP&CIIb, EP&CIIIa

MGS20_SE07_CA_IS3.indd   292
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Demonstrate Doing!

uDemonstrate Labs
• Located at the conclusion  

of every topic 

• Provides the opportunity  
to practice science in a  
new setting integrating  
all dimensions of the 
Performance Expectations

• Investigate by building and 
observing models, designing 
and engineering solutions 

• Rubrics are included online  
to help guide and assess 
student work.

STEM uEngineer It Activities 
These activities focus on the Nature  
of Science and Engineering standards,  
where students apply the topic knowledge  
to an engineering challenge or problem. 

Quests
• Authentic learning experiences  

with a real-world phenomenon 

• Investigate, build, test, and 
redesign to acquire knowledge  
and skills to reach the final goal  
or problem solution

• Supports long-term retention  
of core ideas and science skills

• Produces products such as 
presentations, videos, or 
webcasts

Virtual Labs
• Quick, accessible, efficient digital 

investigations

• Open-ended with multiple simulations

• Assesses all three-dimensions of the 
Performance Expectation

Performance-based Assessments 
• Found in every Instructional Segment

• Students conduct an investigation and 
analyze data

• Assess students’ mastery of the three 
dimensions  
of a Performance Expectation

• Evaluation Rubrics are included online

ALTERNATIVE ASSESSMENTS

HANDS-ON LAB

Use the space provided to 
sketch your group’s model 
and write notes for guiding 
its construction. Have your 
teacher approve your group’s 
plan, and then construct and 
demonstrate the model.

447447

Design Your Model and Investigation
Discuss with your group why building a pipeline that spans a 
mid-ocean ridge is a bad idea. Over time, what will happen to 
the pipeline?

With your group, take a look at the materials. How can you use 
the materials to construct a model that demonstrates why the 
pipeline plan is a problem?

Go 
online for a downloadable 
worksheet of this lab.

Consider the following questions:
 •  How can you use the manila folder to

represent the mantle?
 •  How can you use the two pieces of plain

letter-sized paper to create matching
strips of striped sea floor?

 •  How can you represent the mid-ocean
ridge and the subduction zones on
either side of the ridge?
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Sustainable
DesignEngineer It!Engineer It!

431

MS-ESS3-2

How do you design a building that 
can withstand the forceful waves of a tsunami? 
You engineer it!

The Challenge: To construct tsunami-safe 
buildings.

Phenomenon A seafloor earthquake can displace water 
above it, causing a tsunami to form. When the tsunami 
reaches land, giant waves cause widespread destruction.

Because parts of the United States are at risk for tsunamis, 
U.S. engineers have developed new building standards to 
save lives. They studied new design concepts. Strong columns 
enable buildings to stand, even when battered by tons of 
water and debris. Exits on upper floors allow people to get 
out when lower floors are flooded.

To develop standards, engineers visited Japan, where an 
earthquake and tsunami in 2011 caused terrible losses of  
life and property. The engineers also used wave research  
to model tsunamis and their impact on buildings.

These engineers hope that hospitals, schools, and police  
stations, if built to the new standards, can then provide  
shelter for people fleeing danger. 

DESIGNING TO PREVENT 

Destruction

Though much smaller than the one 
that struck Japan in 2011, a 1964 
tsunami devastated Crescent City, 
California, shown above.

It is a challenge to design and 
engineer structures that can 
withstand the force of a tsunami. 
Under new standards, schools 
would be built to withstand the 
force of water and debris. This 
increases the cost of construction, 
but the improved safety far 
outweighs the added cost.

Tsunami-safe 
area Classrooms

Can you design a structure that  
will withstand the force of a tsunami?  
Go to the Engineering Design 
Notebook to find out!

Design 
Challenge

Watch how underwater 
earthquakes displace water.

 VIDEO
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Complete the 
Quest!
Present information on Mount Rainier’s history and current geological research, along with your evidence-based 
 argument about whether it is safe to hike and camp there.

Reflect on Mount Rainier’s 
Safety

 INTERACTIVITY

The Cascade Range stretches from northern California northward through British Columbia, Canada. Mount Rainier is just one of many volcanoes that lie within the range and are considered “active.”

IN LESSON 4
What kinds of data can 
be used to predict an 
eruption? Investigate 
the tools and methods 
that volcanologists use 
to study volcanoes. Then 
analyze some data to 
determine the likelihood 
of an eruption.

CHECK-IN

HANDS-ON LAB
Signs of Eruption?

MGES20_SE07_CA_PT_QO.indd   399
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VIDEO

KICKOFF

398 Plate Tectonics

MS-ESS2-2, MS-ESS3-2 

IN LESSON 2
How is volcanic activity 
related to tectonic plate 
movements? Explore  
the science behind the 
connection. 

CHECK-IN

Mount Rainier’s Threat

INTERACTIVITY

To Hike or Not to Hike

 INTERACTIVITY

PROS

CONS

After watching the Quest Kickoff video, which explains volcanic processes, think about the pros and cons of hiking on Mount Rainier. Record your ideas.

How safe is it to hike  
around Mount Rainier?

Phenomenon Camping and hiking in the mountains are popular pastimes for people all over the world. But are you safe the mountain is actually an active  volcano? It hasn’t erupted for thousands of years—but it could. Would volcanologists say it is safe to hike? What kinds of data do they collect to predict eruptions? In this  problem-based Quest activity, you will determine whether it is safe to take an extended camping and  hiking trip on Mount Rainier. Through hands-on labs and digital activities, you’ll gather evidence about Rainier’s history and look into current research on the mountain’s volcanic activity. You will use this  information to create a presentation that supports your claim and synthesizes your findings.

IN LESSON 1 
What is Mount 

Rainier’s history of  
eruption? Investigate 
the history of the 
Cascade Range and draw 
conclusions about the 
likelihood of an eruption.

HANDS-ON LAB
Patterns in the Cascade Range

CHECK-IN

IN LESSON 3
What processes cause 
earthquakes and tsunamis 
to form? Think about 
the possible risks from 
movements of the ground 
beneath your feet.

CHECK-IN

Monitoring a Volcano

INTERACTIVITY

observing a variety of plants and 
animals; seeing breathtaking views

risk of injury; possibility of 
eruption
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uuDemonstrate Lab

Design 
Solution

New rock added

to each side of the

mid-ocean ridge

Lithosphere

Molten material

446 Plate Tectonics446 Plate Tectonics

MS-ESS2-2, MS-ESS3-2

(per group)
• scissors
• transparent tape

• colored pencil or 

marker
• metric ruler

• 2 sheets of unlined 

letter-sized paper

• manila folder 

How can you prevent  

a major oil spill by  

designing and building a 

model that demonstrates 

sea-floor spreading?

Background
Phenomenon Imagine you are a marine geologist 

 reviewing a plan to construct an undersea oil pipeline.

You notice that part of the pipeline will cross a mid-ocean 

ridge. In this investigation, you will design and build a 

model that demonstrates sea-floor spreading to show why 

this plan is not a good idea.

Spreading
Modeling Sea-Floor 

Be sure to follow all 

safety  guidelines 

provided by your 

teacher. The Safety 

Appendix of your 

textbook provides 

more details about 

the safety icons.
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448 Plate Tectonics448 Plate Tectonics

Sketch of Model

Design Notes
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Analyze and Interpret Data
1. SEP Develop Models Why is it important that your model have

2. SEP Construct Explanations Use evidence from your model

3. SEP Refine Your Solution Look at the models created by

4. SEP Use Models How could your group revise the model to

5. CCC Stability and Change How does your model support the

identical patterns of stripes on both sides of the center slit?

to support the claim that sea-floor spreading builds two different
tectonic plates.

other groups. How are the other solutions different? How might
you revise your group’s model to better demonstrate sea-floor
spreading? Think of how your own and other class models
improved your understanding of sea-floor spreading after you
completed reading the lessons.

reinforce the idea that the amount of crust that forms at the
mid-ocean ridge is equal to the amount of crust recycled back
into the mantle at subduction zones?

claim that building an oil pipeline across a divergent boundary would
be a bad idea? What effects might there be on marine ecosystems?

MGES20_SE07_CA_PT_UDEM.indd   449 1/21/18   10:38 PM

Demonstrate Understanding

Sustainable
DesignEngineer It!Engineer It!

6565

MS-LS2-1, MS-LS2-3, EP&CIIb, EP&CIIIa

The oil-eating bacteria 
helped in the cleanup 
after the Deepwater 
Horizon oil spill.

Do you know how tiny organisms can  
clean up oil spills? You engineer it! Strategies  

used to deal with the Deepwater Horizon oil  
spill, the worst in U.S. history, show us how.

The Challenge: To clean up harmful oil  
from marine environments

Phenomenon On April 20, 2010, part of an oil rig in 
the Gulf of Mexico exploded. It leaked oil for 87 days. 
By the time the leak was fixed, about 200 million gallons 
of oil had spilled into the water. Oil destroys beaches, 
marshlands, and marine ecosystems. It coats birds, fish, 
and marine animals, such as dolphins and sea turtles. The 
oil makes it difficult for many animals to move and get 
food, and causes others to suffocate.

Ecologists engineered a solution that relied on nature to 
help with the cleanup. They poured chemicals into the  
water that helped break up the oil into smaller droplets. 
Then the bacteria and fungi in the water broke down the  
oil droplets.

Bioremediation uses natural living things to reduce  
contaminants in an environment. In the event of an oil  
spill, oil-eating populations of bacteria and fungi grow 
quickly. Now, scientists are working to engineer ways to 
increase the speed at which these decomposers work  
and to make sure the oceans can support optimal  
populations of these tiny oil eaters.

Eating Oil

Can you put decomposers to work and build your 
own composter? Go to the Engineering Design 
Notebook to find out!

Design your own method to 
clean up an oil spill.

 INTERACTIVITY

Design 
Challenge
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VIDEO

46 Ecosystems

IN LESSON 2
How do nutrients affect 
organisms in an aquatic 
environment? Investigate 
how the nonliving factors 
can affect the organisms  
in a pond. 

CHECK-IN

Nutrients and Aquatic  
Organisms

INTERACTIVITY

IN LESSON 1
What are some  
possible causes of 
the algal bloom in the 
pond? Evaluate data 
to identify possible 
 explanations for the 
problems at the pond. 

Suspicious Activities

INTERACTIVITY

CHECK-IN

Mystery at Pleasant Pond

 INTERACTIVITY

After watching the above Quest Kickoff 
Video, which explores the effects of 
a toxic algal bloom in Lake Erie, think 
about the impact that shutting down 
the water supply might have on your 
community. Record your ideas below. 

What do you think is causing 
Pleasant Pond to turn green?
Figure It Out In 2016, algal blooms turned bodies of water green and slimy in California, Florida, Utah, and many other states. These blooms put people and  ecosystems in danger. Scientists that study lakes and other inland bodies of water, known as limnologists, are working to predict and prevent future algal blooms. In this problem-based Quest activity, you will  investigate an algal bloom at a lake and determine its cause. In labs and digital activities, you will apply what you learn in each lesson to help you gather evidence to solve the mystery. With enough evidence, you will be able to identify what you believe is the cause of the algal bloom and present a solution in the Findings activity.

Sample: People would not have a 
source of drinking water, and they 
would not be able to bathe.

MS-LS2-1, MS-LS2-3, EP&CIIb, EP&CIIIa

PBL
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FINDINGS

47

Complete the 
Quest!
Write a news story explaining 
what you think is the cause of the 
algal bloom in the pond. Tell how 
it has impacted the  ecosystem and 
include a proposal for restoring  
the pond.

Reflections on a Pond

 INTERACTIVITY

IN LESSON 3
How are cycles of matter 
and energy affected by 
environmental change? 
Explore the cycling of 
matter and the flow of 
energy among organisms 
in a pond.

CHECK-IN

Matter and Energy in a Pond

INTERACTIVITY

An algal bloom can seriously  
disrupt an ecosystem by interfering 
with an organism’s ability to find 
food or function properly.
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STEM   uEngineer It
Focuses on the nature of Science and 
Engineering standards, where students 
apply the topic knowledge to an 
engineering challenge or problem

Virtual Labs
•  Quick, accessible, efficient digital 

investigations
•  Open-ended with multiple simulations
•  Assesses all dimensions of the 

Performance Expectation

Quests
•  Quest Check-ins separately 

assess student proficiency in 
individual dimensions.

•  Quest Findings determine 
students’ ability to integrate  
the 3 dimensions in a  
specific context.
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Differentiation Support

The California Elevate Science Teacher Edition provides point-of-use 
resources to support the diverse needs of California students  
and teachers.

Focus Mastery
•  Address preconceptions
•  Content-area connections
•  Engineering and design practices

Connect It! activities open 
discussions around the Everyday 
Phenomenon and set the stage 
for hands-on explorations within 
the lesson.

ENGAGE

Objectives
Students will analyze and interpret data to provide 
evidence that 
• changes in the amount and availability of resources 

affect populations within an ecosystem.

Students will analyze cause-and-effect relationships 
in order to predict how
• the size of a population directly affects the avail-

ability of resources.

Living Things and 
the Environment

LESSON 1

PROFESSIONAL LEARNING

Content Refresher
Lesson 1 discusses ecosystem organization and the interactions of organisms with 
biological components (biotic factors) and physical components (abiotic factors) within 
an ecosystem. When thinking about these interactions, it is common for students to 
first think about animals because the interactions that animals have with their environ-
ment can be easily observed. However, plants interact with their environment, too, and 
one example is the relationship between plants and carbon dioxide. Carbon dioxide 
is an abiotic factor that all plants and some algae require to carry out photosynthesis. 
Chlorophyll, the green pigment in plants and some algae, absorbs energy from sun-
light. The organism uses this energy to combine carbon dioxide and water in a chemi-
cal reaction that produces sugars. Water and oxygen are produced as byproducts of 
the reaction. The sugars provide energy for sustaining the organism’s life processes. 
Other organisms obtain this energy when they eat plants or algae.

Connect It! Everyday Phenomenon   

Organize students into smaller groups. Before they 
 complete the activity, have students discuss the 
following questions:

• What are characteristics of living and  nonliving 
things? (Living things find or make food. They 
are made up of cells. They grow and change over 
time. They reproduce. Nonliving things do not 
need food. They are not made up of cells. They 
do not reproduce. They do not grow and change.)

• What nonliving things might a living thing, such 
as a California sea lion, need to survive? (air 
to breathe, water in which to swim and hunt, 
 sunlight to warm the water)

Focus on California

Literacy Skill 
Cite Textual Evidence

Math Connection
Represent Relationships

Vocabulary 
organism
habitat
biotic factor
abiotic factor

population
community
ecosystem
limiting factor

Academic Vocabulary
resource density

IS3-48 Ecosystems and How They Change

 Circle and label some of the nonliving things at the beach.

SEP Construct Explanations Why are these things considered nonliving, and 
why do organisms need them?

LESSON

1 Living Things and 
the Environment

Connect It

HANDS-ON LAB
HANDS-ON LABHANDS-ON LAB

HANDS-ON LAB

Model how space 
can be a limiting factor.

48 Ecosystems

MS-LS2-1 Analyze and interpret data to provide evidence 
for the effects of resource availability on organisms and 
populations of organisms in an ecosystem. (Also EP&CIIb)

Sample: The rocks, water, and air do not consist of cells, and they do not 
reproduce. Most organisms need air and water to live, and rocks are used 
as shelter by some organisms. 
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CA NEXT GENERATION SCIENCE STANDARDS
MS-LS2-1 Analyze and interpret data to provide evidence for the 
effects of resource availability on organisms and  populations of 
organisms in an ecosystem.
EP&CIIb
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ENGAGE

Objectives
Students will analyze and interpret data to provide 
evidence that 
• changes in the amount and availability of resources 

affect populations within an ecosystem.

Students will analyze cause-and-effect relationships 
in order to predict how
• the size of a population directly affects the avail-

ability of resources.

Living Things and 
the Environment

LESSON 1

PROFESSIONAL LEARNING

Content Refresher
Lesson 1 discusses ecosystem organization and the interactions of organisms with 
biological components (biotic factors) and physical components (abiotic factors) within 
an ecosystem. When thinking about these interactions, it is common for students to 
first think about animals because the interactions that animals have with their environ-
ment can be easily observed. However, plants interact with their environment, too, and 
one example is the relationship between plants and carbon dioxide. Carbon dioxide 
is an abiotic factor that all plants and some algae require to carry out photosynthesis. 
Chlorophyll, the green pigment in plants and some algae, absorbs energy from sun-
light. The organism uses this energy to combine carbon dioxide and water in a chemi-
cal reaction that produces sugars. Water and oxygen are produced as byproducts of 
the reaction. The sugars provide energy for sustaining the organism’s life processes. 
Other organisms obtain this energy when they eat plants or algae.

Connect It! Everyday Phenomenon   

Organize students into smaller groups. Before they 
 complete the activity, have students discuss the 
following questions:

• What are characteristics of living and  nonliving 
things? (Living things find or make food. They 
are made up of cells. They grow and change over 
time. They reproduce. Nonliving things do not 
need food. They are not made up of cells. They 
do not reproduce. They do not grow and change.)

• What nonliving things might a living thing, such 
as a California sea lion, need to survive? (air 
to breathe, water in which to swim and hunt, 
 sunlight to warm the water)

Focus on California

Literacy Skill 
Cite Textual Evidence

Math Connection
Represent Relationships

Vocabulary 
organism
habitat
biotic factor
abiotic factor

population
community
ecosystem
limiting factor

Academic Vocabulary
resource density

IS3-48 Ecosystems and How They Change

 Circle and label some of the nonliving things at the beach.

SEP Construct Explanations Why are these things considered nonliving, and 
why do organisms need them?

LESSON

1 Living Things and 
the Environment

Connect It

HANDS-ON LAB
HANDS-ON LABHANDS-ON LAB

HANDS-ON LAB

Model how space 
can be a limiting factor.

48 Ecosystems

MS-LS2-1 Analyze and interpret data to provide evidence 
for the effects of resource availability on organisms and 
populations of organisms in an ecosystem. (Also EP&CIIb)

Sample: The rocks, water, and air do not consist of cells, and they do not 
reproduce. Most organisms need air and water to live, and rocks are used 
as shelter by some organisms. 
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CA NEXT GENERATION SCIENCE STANDARDS
MS-LS2-1 Analyze and interpret data to provide evidence for the 
effects of resource availability on organisms and  populations of 
organisms in an ecosystem.
EP&CIIb
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Targeted Teaching and Learning
Support differentiation for all students:  
•  ELD
•  Special Education
•  Below Level
•   Advanced Level

Professional Development Videos 
preview lessons, strategies,  
and outcomes.

ELD. PI.7.C.10.a

Students can practice lesson vocabu-
lary throughout the lesson and before 
assessments.

VOCABULARY APP

ELD SUPPORT

Writing Support students as they write informational texts.

Emerging Create a list of key details for the theory of plate tectonics. Guide stu-
dents in writing a short description of the theory.

Expanding Have the students create a main idea/key detail graphic organizer about 
the theory of plate tectonics and then write a paragraph explaining the theory.

Bridging Have the students write a text explaining the theory of plate tectonics 
including an description, how it works, and the motion over time with headings and 
paragraphs for each.

HANDS-ON LAB

GO ONLINE to download...

Stressing Out Students examine how forces 
within Earth’s interior affect rocks on Earth’s 
surface. Editable

EXPLORE

The Theory of Plate Tectonics
Activate Prior Knowledge Challenge 
 students to reflect on what they already know 
about plate tectonics. Encourage students to 
use lists,  diagrams, and vocabulary to organize 
their  current knowledge of plate tectonics. Have 
 students use a pen or pencil of a different color to 
add questions they have about the items on their 
lists and diagrams. Refer students back to their 
list as they progress throughout the lesson.

Academic Vocabulary 
Spark a Discussion Have students examine their 
textbook to look for examples of theories. Have 
them determine what evidence elevated the science 
idea into a theory.

Go online to access...
Virtual Lab Students will reinforce skills 
and practices by completing a virtual lab 
investigation.

 VIRTUAL LAB

411

CONNECTION

410 Topic 4 Plate Tectonics410 Topic 6 Interactions in Ecosystems410 Plate Tectonics

SC.7.L.17.2w

MS-ESS2-2 Construct an explanation based on evidence 
for how geoscience processes have changed Earth’s surface 
at varying time and spatial scales.

Consider how the activity at plate  
boundaries could be related to the  
formation and behavior of Mount Rainier.

 Identify where the Himalaya Mountains are and circle them. 

CCC Stability and Change Scientists are measuring Mount Everest to deter-
mine whether its height has changed. Why would the Himalayas be getting taller?

Connect It

Practice vocabulary on a 
mobile device.

VOCABULARY APP

Academic Vocabulary
theory

Vocabulary
divergent  

boundary
convergent  

boundary
transform  

boundary

Guiding Questions
• How do Earth’s plates move?
• How do Earth’s surface features support 

the theory of plate tectonics?
• What are the products of plate movement 

at different scales?

Connections
 Literacy  Integrate With Visuals

 Math  Reason Quantitatively

Plate Tectonics  
and Earth’s Surface

LESSON

2

If India keeps moving into Asia, the mountains could keep growing in 
height.
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HANDS-ON LAB

411411

Plate Tectonics Give Rise to the Himalayas
Figure 1 The tallest mountains on Earth, K2 and 
Mount Everest, are part of the Himalayas. When the 
landmass that is now known as India collided with Asia, 
these mountains began to form. 

The Theory of Plate Tectonics
With observations of many geologists in the 1950s and 1960s, 
particularly of the features of the ocean floor, the ideas behind 
continental drift re-emerged as the theory of plate tectonics. 
This theory states that Earth’s lithosphere—the crust and upper 
part of the mantle—is broken up into distinct plates. The plates 
are puzzle-like pieces that are in slow, constant motion  relative 
to each other due to forces within the mantle. The  theory 
explains the specific patterns of motion among the plates, 
including the different types of boundaries where they meet 
and the events and features that occur at their  boundaries 
(Figure 1). The term tectonic refers to Earth’s crust and to the 
large-scale processes that occur within it.

Academic Vocabulary
In science, the term theory 
is applied only to ideas that 
are supported by a vast, 
diverse array of evidence. 
How is the term used in 
everyday life? 

Investigate the role of 
stress in changing Earth’s 
surface.

Sample answer: I hear 
people use “theory” when 
they really just mean an 
idea or a thought.
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DIFFERENTIATED INSTRUCTION

Special Education Touch base with individual students as they are working on the 
Analyze and Interpret Data questions. Download this lab and edit the wording of 
the questions to meet the needs of the student.

Below Level Help get students started by providing a brief review of the concepts 
using a real river system’s pollution and watersheds. Give extra assistance to make 
sure students’ design plans are correct and that students understand the concepts.

Advanced Encourage students to investigate further by researching current laws 
that help protect against watershed pollution. Have students present their findings 
to the class.

Scoring Notes
Use the grading rubrics to assess students’ 
responses.

3. Reasoning DOK 3, 5 points

2pt Student explains the importance of 
laws that protect watershed areas.

3pt Student includes any cause-and-effect 
relationships in their descriptions of 
the importance of laws that protect 
watershed areas.

4. CCC Identify Limitations DOK 2, 4 points

1pt Student correctly identifies at least 
one way their model is like a real river 
system.

1pt Student correctly identifies an addi-
tional way their model is like a real 
river system.

2pts Student explains that the model does 
not include areas where water could 
soak in the ground.

uuDemonstrate Lab

154 Introduction to Earth’s Systems

Observations

Sketch Design and sketch your model here.

Students should observe that water containing the food  
coloring, which represents the pollutants, flows into the rivers 
and streams and travels far downstream.

To model the watershed, students might use blocks, newspaper, 
foil, or other materials in the pan to create highlands, rivers, 
and streams. Plastic wrap can be used to cover the materials 
and allow the water to flow from the highlands into the rivers 
and streams. Food coloring can be added in one location in 
the highlands to model the effects of pollutants entering the 
watershed.
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155

155

Analyze and Interpret Data
1. Claim What other human activity takes place in the watersheds 

that might lead to pollution and disrupt the functioning of cycles  
in the ecosphere?

2. Evidence Describe the path that the food coloring took through 
your model. What does the pattern of the food  coloring’s path tell 
you about the effect of pollution on surface water in a watershed? 
Based on your observations and evidence, could the factory’s  
pollution have caused the fish to die?

3. Reasoning Explain the importance of laws that restrict and punish 
individuals or businesses that pollute healthy  watersheds. Include 
a description of any cause-and-effect relationships that you think 
scientists might observe when pollutants are  introduced into a 
watershed area. Use your model and your observations in this lab  
as evidence for your answer.

4. CCC Identify Limitations Compare your model to other models. 
How can you improve your model based on other examples? What 
parts of a watershed, if any, are missing from your model?

Sample: When I poured the food coloring onto the highest area of my model, it 
flowed off the side of the high area and into a model valley, entering a  system 
of model waterways. Pollution can affect the rivers and other surface water in a 
 watershed, so the factory could have been responsible for the death of the fish.

Sample: The model is similar to a river system because water falls on it from 
above and runs off surfaces into channels. The model does not include areas 
where water could soak into the ground.

Sample: It is important to protect watershed areas because when pollutants are 
introduced in these areas, the pollutants enter major river systems and are  
carried a long distance. The effect of this is that the pollution is not contained in 
one area and it affects many different ecosystems.

Sample: Manufacturing, farming, washing cars, and illegal dumping of  chemicals 
are all examples of human activities that cause pollution.
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MGES20_TE06_CA_LEP_ES_UDEM.indd   221 07/03/18   10:57 pm



26 CALIFORNIA ELEVATE SCIENCE

California Print Resources and Kits

Classroom Materials Kit uEngineer It Maker Crates STEM Invention Toolbox

Earth, Life, and Physical Segments  
(4 per Grade) 

CALIFORNIA INTEGRATED Grade 6

•  How do wildfires affect the health of  

an ecosystem?

• How can we protect communities against flooding? 

•  How can we prepare against future droughts?

•  What factors might impact the reproduction of 

certain species? 

Building three-dimensional 

understanding through interactions 

with local, real-world phenomena.

WHERE EXPLORATION IS THE HEART OF SCIENCE!

Using the cover phenomena
The California coast is majestic and scenic. What challenges 

does it present for developing transportation systems?

9 7 8 1 4 1 8 3 0 5 2 2 2

ISBN-10:  1-418-30522-7
ISBN-13: 978-1-418-30522-2

90000

www.pearsonrealize.com

CALIFORNIA

INSTRUCTIONAL SEGMENT 2

SEGMENT 2

PRSN_CA_ELEVATE_SE_G6_IS2_CVR.indd   1 9/25/18   8:58 PM

CALIFORNIA INTEGRATED Grade 8

•  How might an asteroid be prevented from  

striking Earth?

•  What factors might influence an exoplanet’s 

habitability?

•  How might changes in the environment influence 

life on Earth?

•  How can technology be used to help protect 

different organisms? 

Building three-dimensional 

understanding through interactions 

with local, real-world phenomena.

WHERE EXPLORATION IS THE HEART OF SCIENCE!

Using the cover phenomena
New technologies have made harnessing energy  

from the wind more economical. What impact might  
this have on a local environment?

9 7 8 1 4 1 8 3 0 5 3 0 7

ISBN-10: 1-418-30530-8
ISBN-13: 978-1-418-30530-7

90000

www.pearsonrealize.com

CALIFORNIA

INSTRUCTIONAL SEGMENT 2

SEGMENT 2

PRSN_CA_ELEVATE_SE_G8_IS2_CVR.indd   1 9/26/18   2:42 PM

CALIFORNIA INTEGRATED Grade 7

• How does matter cycle through an ecosystem? 

•  How do changes in the atmosphere and ocean 

affect local environments? 

•   How does the removal of natural resources  

impact an environment?

•  What factors influence the biodiversity of  

an area? 

Building three-dimensional 

understanding through interactions 

with local, real-world phenomena.

WHERE EXPLORATION IS THE HEART OF SCIENCE!

Using the cover phenomena
The Joshua tree grows only in the Mojave Desert.  

What factors might influence its ability to survive here?

9 7 8 1 4 1 8 3 0 5 2 6 0

ISBN-10:  1-418-30526-X
ISBN-13: 978-1-418-30526-0

90000

www.pearsonrealize.com

CALIFORNIA

INSTRUCTIONAL SEGMENT 2

SEGMENT 2

PRSN_CA_ELEVATE_SE_G7_IS2_CVR.indd   1 9/25/18   9:06 PM

Instructional Segment Modules  
(4 per Grade)

Also available: 
Labware Kits  

and Safety Kits

90000

9 7 8 1 4 1 8 2 7 4 8 4 9

ISBN-10:  1-418-27484-4
ISBN-13: 978-1-418-27484-9

www.pearsonrealize.com

CALIFORNIA

WHERE EXPLORATION IS THE HEART OF SCIENCE!

Using the cover phenomena
The Joshua tree grows only in the Mojave Desert.  

What factors might influence its ability to survive here?

• How does matter cycle through an ecosystem? 

•  How do changes in the atmosphere and ocean 

affect local environments? 

•   How does the removal of natural resources  

impact an environment?

•  What factors influence the biodiversity of  

an area? 

Building three-dimensional 

understanding through interactions 

with local, real-world phenomena.

Grade 7
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CALIFORNIA INTEGRATED

PRSN_CA_ELEVATE_TE_G7_CVR.indd   1 07/04/18   3:40 am

Engineering Design 
Notebook

Teacher Edition

•  Provides a description for each  

phase of the Design Process

•  Offers a Design Challenge for  

every topic in Elevate Science

•  Includes focus on criteria,  
constraints, and design solutions 

•  Incorporates recording pages for 

student design solutions 

9 7 8 1 4 1 8 2 7 6 8 0 5

ISBN-10: 1-418-27680-4
ISBN-13: 978-1-418-27680-5

90000

CALIFORNIA

www.pearsonrealize.com

Grade 7

Engineering Design 
Notebook

CALIFORNIA INTEGRATED

• Define the Problem

• Develop Possible Solutions

• Design a Solution

• Test & Evaluate the Solution

• Communicate the Solution

• Redesign & Retest the Solution

Engineering Design 
Notebook

PRSN_CA_ELEVATE_ANC_EDN_G7_CVR.indd   1 27/02/18   5:29 am

Also  
available in

Spanish
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Digital Resources

STEM Invention Toolbox

The Pearson Realize™ digital learning platform is customizable 
for teachers and students. Our Google for Education™ Premiere 
Partnership allows for sharing from Pearson Realize to Google 
Classroom™. OpenEd provides access to thousands of resources that 
can be shared directly with students.

•  Realize Reader™  
Student eText

•   Spanish  
Student Edition 

•   Interactivities
•   Animations
•  Games
•   Videos
•  Virtual Labs
•   Lab Worksheets

•  Quest Checklists
•  Enrichments
•   School-to-Home Letters 
•  Multilingual  

Glossary
•   Assessments

º  Readiness
º  Quizzes
º  Topic Tests
º  Benchmark
º  Performance-Based

º  End-of-topic
º  Three-Dimensional
º  Course Level
º  Rubrics
º  ExamView®

•  Teacher Edition eText
•  Teacher Support
•   Reading Strategies
•  Target Reading Skills
•   Test-Taking Strategies

Digital Resources 
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