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2	 ELEVATE SCIENCE

Motivate every student to reach higher and go further.  
Elevate Science is a complete 6–8 science program that elevates 
thinking, learning, and teaching. This blended print and digital 
curriculum prepares students for the challenges of tomorrow!

The Next Level of lnquiry  
and Wonder

TAKE  SCIENCE  TO THE NEXT LEVEL

•	 Real-world, relevant, and interesting topics  
introduce the core ideas.

•	 Student-centered investigations utilize  
the science/engineering practices.

•	 Problem-based learning promotes  
application and student understanding.

PRINT, DIGITAL, 
OR BLENDED 
LEARNING
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Promote Investigation, Critical  
Thinking, and Analysis

•	 Phenomena-based Quests

•	 STEM and engineering activities

•	 Interdisciplinary connections

Foster Three-dimensional Learning

•	 Encourages innovation, collaboration,  
and creativity

•	 Promotes understanding, application,  
and synthesis

•	 Fosters the use of claims, evidence,  
and reasoning

Transform Learning and Manage 
Changing Classrooms

•	 Scaffolded questions guide 
discussions and promote thinking

•	 ELD and Differentiated Instruction 
strategies

•	 Supports the 5E Learning Model

thinking
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Phenomena-Based Learning

Exploration is the heart of science. The Quest problem-based activity  
anchors each topic. Students “figure out” the problem’s solution as they 
navigate the topic’s lessons. It’s real science with engaging phenomena. 
Students apply their knowledge and skills to master new science standards.

Promote lnvestigation,  
Critical Thinking, and Reasoning

QUEST FOR IDEAS, ANSWERS, AND EVIDENCE
Ick! What turned this pond green? In this Quest, students 
investigate factors influencing algae blooms. 
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FINDINGS

431

8 Which group of forest organisms 
contains the most total energy?

F oak, maple, and hemlock trees
G mushrooms and bacteria
H herbivorous mammals and birds
I black bears and foxes

9 A large bull shark has several smaller fish 
called cobia following it, just behind its 
dorsal fin. The bull shark bites a barra-
cuda in half. The cobia swallow small 
scraps that float past the shark’s head. 
How would you describe the relationship 
between the cobia and the bull shark?

A commensalism
B parasitism
C mutualism
D predator-prey

10 A mule is the young of a male 
 donkey and a female horse, but the 
mules  cannot reproduce and are not 
 considered a species. Which statement 
best explains why?

F Most species can reproduce.
G The mule is a separate species.
H The young of a species must be able 

to reproduce.
I A species is considered to be organ-

isms that are alike.

11 An oxpecker bird eats insects. Which of 
the following statements about the rela-
tionship between the bird and insects is 
true?

A The bird is the prey.
B The insects are the predators.
C The bird is a parasite.
D The insects are the prey.

Reflections on a Pond

 INTERACTIVITY

Complete the Quest!
Write a news story stating your findings. 
Identify what you believe is the cause 
of the algal bloom at Pleasant Pond and 
describe the impact it has had on the 
populations of organisms that inhabit 
this ecosystem. Include a proposal on 
how to restore Pleasant Pond back to its 
pristine state using evidence from your 
investigation.

Cause and Effect What is the connection 
between the water in Pleasant Pond—an 
abiotic factor—and the biotic factors?
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CONNECTIONS 
Learning is structured and 
intentional. Students explore 
the topic phenomenon 
throughout the lessons.

QUEST CHECK-INS
What materials are needed 
to solve the Quest? Check-
Ins ask students to reflect 
on the problem as they 
design their solutions.

QUEST FINDINGS
At the close of each topic, 
students synthesize information 
and construct explanations as 
they complete their Quest.

406 Ecosystems and How They Change

Go online to analyze what might happen to a pond 
 ecosystem when nutrient levels are altered. Then discuss how the results of your  analysis 
could help you solve the 
 mystery.

Nutrients and Aquatic 
Organisms

 INTERACTIVITY

1. Analyze Systems Which model best

2. Evaluate Claims Another student says

3. Apply Concepts Suppose a rancher wants

4. Identify Patterns In Massachusetts, a

5. Cause and Effect Human activity can affect

LESSON 2 Check

an organism that is both a first-level and second-level consumer is an omnivore. Is that student correct? Explain.

to buy some grassland to raise cattle. What should she know about energy flow before she invests in the land or the cattle?

team of scientists studying great white sharks  estimates a population of 15,000 seals supports fewer than 100 sharks during the summer. Why are there so few top-level  consumers in this system?

ecosystems by removing the producers and consumers. Removing decomposers also has an effect on an ecosystem. What limiting factors might be involved through human actions and what effect might that have on the flow of energy and matter in an ecosystem?

i llustrates the flow of energy and matter in an ecosystem—a food chain or a food web?Explain.

CHECK-IN

In this lesson, you learned about the general roles that organisms can play in an ecosystem, as well as how rela-tionships among those roles can be modeled through food chains, food webs, and energy pyramids. 
Apply Concepts How might knowing about energy roles help you understand what's happening in the pond?
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Elevate Science connects Science, Technology, Engineering, and Mathematics 
in every topic, at every grade. STEM activities fuel innovation, problem 
solving, collaboration, and reasoning—skills for future careers.

The Next Level of              EducationSTEM

KICKOFF

386 Ecosystems and How They Change

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.

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

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

What do you think is causing 

Pleasant Pond to turn green?

In 2016, algal blooms turned bodies of water green 

and slimy in Florida, Utah, California, 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.

Matter and Energy in a Pond

INTERACTIVITY


VIDEO

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. 
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STEM QUEST KICKOFF
Students use STEM practices 
to solve the Quest problem in 
each topic. 

394 Ecosystems and How They Change

Limited Space
Figure 5   In the image of 

HANDS-ON LAB

Model how 
space can be a limiting 
factor.

Factors That Limit 
Population Growth
In general, a population grows if conditions are favorable.  
Eventually, however, some factor in the environment, such as 
the availability of food, negatively impacts the size of a pop-
ulation. An environmental factor that causes a population 
to stop growing or to decrease in size, such as a fatal disease 
infecting organisms, organisms, is a limiting factor.

Food and Water Food and water can be limiting 
factors for virtually any population. An adult elephant eats 
an average of around 180 kilograms of vegetation each day 
to survive. The trees in its habitat can provide 400 kilograms 
of vegetation daily. So 6 elephants could not all survive. They 
would strip the vegetation bare and there would be no food 
left. The largest population that an area can support is called 
its carrying capacity. 

Climate and Weather Changes in climate are one 
factor that can limit population growth. Warmer weather in 
the early winter, for example, can cause some plants to con-
tinue growing. Natural disasters such as hurricanes and floods 
can have immediate and long-term effects on populations.

Space and Shelter Other limiting factors for popula-
tions are space and shelter, as illustrated in Figure 5. When 
individual organisms must compete for space to live or raise 
young, the population can decrease. Competition for suitable 
shelter also can limit the growth of a population. 

 READING CHECK  Summarize Text How do limiting factors 
affect a population of organisms?
 
.

the gannets, circle or shade 
the available space in the 
environment for nesting and 
raising young. 
Cause and Effect How 
does the lack of space act 
as a limiting factor for these 
gannets?

 

.

MGLS19_SE_FL_EC_L01.indd   394 3/21/17   12:29 AM

9
Ecosystems 

and How They 

Change

HANDS-ON LABHANDS-ON LAB

How are these  manatees

well suited to their 

 environment? 

Explore how communities 

change in response to natural disasters.

Ecosystems 

and How They 

Change
LESSON 1

Living Things and the 

Environment 

uInvestigate Lab: Elbow Room

LESSON 2

Energy Flow in Ecosystems

uInvestigate Lab: Observing 

Decomposition

Keeping Clean with 

Decomposers

LESSON 3

Interactions in Ecosystems

uInvestigate Lab: Competition and 

Predation

LESSON 4

Dynamic and Resilient 

Ecosystems

uInvestigate: Primary or Secondar
y

384 Ecosystems and How They Change

TOPIC

Lab

Engineer It!Engineer It!

MGLS19_SE_FL_EC_TO.indd   384
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401

HANDS-ON LAB
HANDS-ON LAB

 Observe how 
decomposers get energy.

Decomposers If the only roles in an ecosystem were 
producer and consumer, then some of the matter that is essen-
tial for life, such as carbon and nitrogen, would remain in 
the waste products and remains of dead organisms. However, 
decomposers have a role in ecosystems to prevent this from 
happening. Decomposers break down biotic wastes and dead 
organisms, returning the raw materials to the ecosystem. 
For example, after adult salmon swim upstream and repro-
duce, they die. Their carcasses litter the riverbeds and banks. 
Bacteria in the soil help break down the carcasses, releasing 
their nutrients to trees, grasses, shrubs, and other producers 
that depend on them.

In a sense, decomposers are nature’s recyclers. While obtain-
ing energy for their own needs, decomposers also return mat-
ter in the form of simple molecules to the environment. These 
molecules can be used again by other organisms. Mushrooms, 
bacteria, and mold are common decomposers.

 READING CHECK  Integrate with Visuals In terms of their 
energy roles, what similarities do the bear, salmon, and coyote in 
Figure 2 share? 

Academic Vocabulary 
Relate the term decomposer 
to the verb compose. What 
does it mean to compose 
something?
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STEM LABS
Make STEM hands-on! STEM 
Labs let students experiment, 
model, design, and construct.
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STEM CONNECTIONS
STEM Connections help 
students think critically about 
real-world problems.

uENGINEER IT! LAB
Students engage in engineering 
practices to design, build, and apply  
core ideas to new situations.

ENGINEERING  
CONNECTION
Integrate science and 
engineering practices 
throughout the curriculum.

ENGINEERING 
DESIGN NOTEBOOK
A recording journal allows 
students to ideate, design, 
prototype, build, and improve 
their inventions. 
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The new science standards emphasize the practice of scientific inquiry  
and analysis. Elevate Science provides a variety of student interactions  
that shift the cognitive expectation from simple answers to higher-level, 
critical-thought responses. Explicit strategies guide the learner while 
hands-on investigations focus on open-ended inquiry.

Focus on the NEW Standards and 
the Science/Engineering Practices

CONNECT IT!
Students engage with the 
phenomena and connect it to 
the disciplinary core idea.

PLAN IT! 
Students develop procedures 
to test their ideas.

MODEL IT! 
Students logically think through their 
ideas to explain and apply concepts.

DESIGN IT! 
Ample space for students to sketch 
out ideas to test their solutions.

QUESTION IT!
Students demonstrate their 
understanding and application 
of the key concepts.
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littleBITS EXTENSION KITS 
Inspire inventors! Students can make 
programmable robots, vehicles, and 
machines using simple, modular electronics.

VIRTUAL LABS
Virtual science simulations 
engage digital learners.  
Plus nothing gets broken!

CLASSROOM MATERIALS KITS 
Organized equipment kits provide the 
materials to support all of the program labs.

uENGINEER IT! MAKER CRATES
Encourage creative building and tinkering. 
These crates contain materials to support  
and extend the uEngineer It! Labs.

Materials are packaged to facilitate  
easy and efficient set-up



10	 ELEVATE SCIENCE

Focus on ELD/Literacy Standards 

The Next Level of lntegration
Raise the bar on ELD/Literacy and Mathematics Standards.  
Elevate Science helps students think about, read about, write about, 
and talk about science. By integrating crucial skills, you’ll “elevate” 
results in all disciplines.

Making Proteins
Proteins are made from building blocks called amino acids. There are only 20 amino acids in the human body. But your 
body can combine them in thousands of ways to make many 
different types of proteins needed to carry out cell processes. 
Inside the cell, amino acids link to form proteins through a process called protein synthesis. Once the protein is made, the 
cell will express the trait or perform a function.RNA The process of protein synthesis starts in the nucleus, 
where the DNA contains the code for the protein. However, the 
actual assembly of the protein occurs at an organelle called the 
ribosome. Before a ribosome can assemble a protein, it needs 
to receive the blueprint to assemble the right protein from the 
nucleus.

The blueprint is transferred from the nucleus to the ribosome 
by a different nucleic acid called RNA (ribonucleic acid). Even though both RNA and DNA are nucleic acids, they have 
some differences. One difference is that RNA contains the sugar ribose instead of deoxyribose. Figure 4 shows two other 
differences.

Structure of  DNA and RNA
Figure 4 Differences between DNA and RNA are apparent when  comparing their structure. Use the diagram to identify two differences between a DNA molecule and an RNA molecule.

Thymine

Uracil

Cytosine

DNA
RNA

Adenine

Guanine

HANDS-ON LAB
Make a model of the  process of protein 
synthesis.

Literacy Connection
Draw Comparative Inferences Identify  locations in both the  diagram and the text that describe the similarities and differences between DNA and RNA.

RNA has the nitrogen 
base uracil, while DNA 
has thymine. RNA is a 
single strand, while DNA 
is a double strand.

296 Reproduction and Genetics
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Environmental Factors Organisms interact with 
their environment on a regular basis. Figure 8 shows some 
of the ways you interact with your environment. You may 
spend time with friends, breathe fresh air, exercise, and 
enjoy a sunny day. Unfortunately, some of these  interactions 
may change the way a gene is expressed. Gene expression 
 determines how inherited traits appear. The  environment can 
lead to changes in gene  expression in several ways.

Certain chemicals in tobacco smoke or exposure to the sun’s 
harmful ultraviolet (UV) radiation may cause changes in the 
way certain genes behave. These changes alter the way an 
organism functions and may produce different traits than 
would normally have been expressed. Though not a guarantee, 
these changes may cause cancer and other diseases.

Not all changes in genes caused by environmental factors get 
passed on to offspring. For example, too much UV  radiation 
can damage the DNA in skin cells to the point of causing 
 cancer. These damaged genes, however, do not get passed 
to the next generation. In order to pass on genes that were 
changed by the  environment, the change must occur in one of 
the sex cells—egg or sperm—that formed the offspring. Because 
the genes that were changed were most likely in the body cells, 
or cells other than sex cells, then the changed genes would not 
be passed on to you, and would instead affect only the individ-
ual with the changed genes.

Environmental 
Interactions
Figure 8 Protection from 
the sun when you are out-
side all day is important.

Implement a Solution List 
three acquired behaviors 
that people have learned 
to protect  themselves from 
ultraviolet light.

Literacy Connection
Cite Textual Evidence  

Underline two sentences 
that tell how changes to 
genes in body cells differ 
from changes to genes in 
sex cells.

Sample: wearing long 
sleeves, wearing pants, 
using sunscreen, wearing 
sunglasses, wearing a hat

268 Reproduction and Genetics
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LITERACY CONNECTION
Every topic targets a critical literacy  
skill, such as using evidence from  
texts to make well-defended claims.
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READING CHECK
Formative assessment opportunities 
help you provide feedback to  
improve students’ learning.

CONNECTION

388 Ecosystems and How They Change

Connect It

LESSON

1

Practice vocabulary on a mobile device.

Vocabulary App

Academic Vocabularyresources
population density

Vocabulary
organism
habitat
biotic factorabiotic factorpopulation

community
ecosystem
limiting factor

Consider the many ways living and nonliving 
components of an ecosystem interact, and how 
changes to any of those components could 
affect an ecosystem such as a pond.

Guiding Questions• How are populations affected bychanges to the amount and availability of
resources?

• How are population size and resource
availability related?

Connections
 Literacy  Cite Textual Evidence Math  Represent Relationships

Living Things and the Environment

 Circle and label some of the nonliving things at the watering hole. 

Construct Explanations Why are these things considered nonliving, and why do 

organisms need them?
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Mathematics Standards

393

Immigration and Emigration A population's size
also can increase or decrease when individuals move into or 
out of the population. Immigration (im ih GRAY shun) means 
moving into a population. Emigration (em ih GRAY shun) 
means leaving a population. For instance, if food is scarce, 
some members of the antelope herd in Figure 4 may wander 
off in search of a better habitat. If they become permanently 
separated from the original herd, they will no longer be part 
of that population.

Population Density If you are a scientist studying
an ecosystem or population, it can be helpful to know the 
population density —the number of individuals in an area 
of a specific size. Population density can be represented as 
an equation: 

Population density = Number of individuals
Unit area

For example, suppose an ecologist estimates there are 800 
beetles living in a park measuring 400-square meters. The 
population density would be 800 beetles per 400 square 
meters, or 2 beetles per square meter.

Investigate factors that 
affect population size.

 INTERACTIVITY

Academic Vocabulary 
Have you heard the term 
density before? What did it 
mean in that other context?

 

 READING CHECK  Summarize Text How do birth and death 
rates affect a population's size?
 

Emigration
Figure 4 Food  scarcity 
is just one cause of 
 emigration.
Cause and Effect What 
other factors might cause 
individuals in this deer herd 
to emigrate?
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MATH TOOLBOX
Bring math relevance and 
depth to science! Integrated 
math practices apply concepts 
to real situations.
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In a differentiated classroom, all learners have a better chance of mastering 
the new science standards. Elevate Science helps teachers make strong 
connections between assessment and differentiated instruction. 

The Next Level of Assessment 
and Differentiation

Assessment for Three-Dimensional Learning 

CHECK-IN

395

Go online to research and 
explore explanations for the 
algal bloom. Then, using the 
information you have gathered, 
identify three possible causes 
for the bloom.

Suspicious Activities

 INTERACTIVITY

LESSON 1 Check
1. Identify Identify the levels of organization in

Answer questions 2 and 3 using the graph 
below.

2. Patterns What trends do you observe in the

3. Interpret Data Does the data support the

4. Construct Explanations How can biotic

5. Analyze Systems Why is climate considered

Changes in Mouse Population
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Births
Deaths

an ecosystem from smallest to largest. 

mouse population for the four years?

idea that this population size is relatively sta-
ble? Give evidence to support your answer

and abiotic factors in an ecosystem affect 
populations? Give two examples of each.

to be a limiting factor for populations in an 
ecosystem?

In this lesson, you learned how ecosystems are organized and 
how different factors affect populations.

Cause and Effect What effect might an algal bloom in a pond 
have on populations of organisms that make their home there? 
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END-OF-TOPIC 
ASSESSMENT 
Summative assessment at  
the end of each topic helps  
to refine teaching practices.

  TOPIC 9 Review and Assess

Construct Explanations

1 2
LESSON CHECK 
Formative assessment in every 
lesson helps you monitor and 
support student progress.

EVIDENCE-BASED 
ASSESSMENT
Put students on the path to  
success with practice aligned  
towards demonstrating their  
mastery of science concepts.

PERFORMANCE-
BASED ASSESSMENT
End-of-topic performance 
assessments allow students 
to demonstrate mastery of 
the new science standards.

Design 
Solution

uuDemonstrate Lab

432 Ecosystems and How They Change

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 pair)
• tree-shadow

circles handout
• scissors
• transparent

tape

How does a forest 
fire disrupt a long-
leaf pine forest and 

affect populations of 
organisms?

Background
Forest fires have a bad reputation! Indeed, many forest 
fires can endanger habitats, human life, and property. But, 
forest fires can also serve an important function by chang-
ing the physical and biological components in a longleaf 
pine ecosystem. How does a forest fire disrupt a longleaf 
pine forest and affect populations of organisms?

Ecosystem
Changes in an 

Young 
Longleaf Pine

Tree Shadow As  
Seen From Above

Oak Tree

Tree Shadow As  
Seen From Above

Tree Shadow As  
Seen From Above

Mature 
Longleaf Pine

MGLS19_SE_FL_EC_TL.indd   432 4/10/17   9:21 AM



13

FOCUS ON MASTERY
Help students achieve mastery 
by focusing on the Science  
and Engineering Practices. 

ELD and 
Differentiation

 INTERACTIVITY

Use Evidence Model the process of  

identifying evidence in the figure titled 

Mutualism and Commensalism:

• First, ask students to explain in their own words

what evidence is.

• Next, choose one of the photos on the page

and model your thought process for using

evidence to identify the relationship between

the organisms. For example, you might say: I am

looking at the picture of the hummingbird. I can

see that it is getting something from the flower.

Is the flower also getting something from the

hummingbird? If so, then I know that this is an

example of mutualism.

• Ask: What do these pictures show about how

organisms affect each other? Give one example.

(It looks like the hummingbird is drinking nectar

from this flower. The hummingbird benefits

because it is getting food. The flower is

benefiting because the hummingbird is helping

it reproduce.)

Focus on Mastery!

GO ONLINE to access...

Symbiotic Relationships This digital activity 

allows students to explore and study examples 

of the many symbiotic relationships that  

organisms form in ecosystems.

What it is Images and short answer question 

prompts

What it does This activity supports students in 

using evidence from images to define  

parasitism, mutualism, and commensalism 

in their own words and identify examples of 

each.

How to use it

• Have students answer questions 1-3

before reading the text about symbiotic

relationships.

• After students have read the definitions on

Slide 4, clarify their understanding before 

they continue.

• Question 7 asks students to construct an

explanation that predicts patterns of

symbiosis in multiple ecosystems. Preview

this concept with students and discuss their

responses.

ELD SUPPORT

Writing Use these prompts for students at different proficiency levels to help them 

write about the main ideas on the page.

Entering Draw a picture of two organisms that need each other to survive.

Beginning Write and complete the following sentence: In some relationships, two 

species ____________ on one another. (depend)

Developing Look at the photo of the banded mongoose and the warthog. Describe 

their relationship. 

Expanding Tell what kind of relationship is shown in the photo of the hummingbird 

and the flower. Give evidence to support your answer.

Bridging Write a paragraph that compares and contrasts mutualism and 

commensalism. 

ELD.K12.ELL.SI.1, ELD.K12.ELL.SC.1

414 Ecosystems and How They Change

Symbiotic Relationships

Symbiosis is a third type of interaction among organisms. 

Symbiosis (sim bee OH sis) is any relationship in which two 

species live closely together. There are three types of symbiotic 

relationships: commensalism, mutualism, and parasitism.

Commensalism Birds build nests in trees to make a place 

to live. The tree is unharmed. This relationship is an example 

of commensalism. Commensalism (kuh MEN suh liz um) is a 

relationship in which one species benefits and the other species 

is neither helped nor harmed.

Mutualism In some interactions, two species may depend 

on one another. In Africa, oxpecker birds and zebras display 

this relationship. The oxpecker bird rides on the zebra's back, 

eating bugs that crawl on the animal. The bird gets a meal 

and the zebra has harmful pests removed. This relationship is 

an example of mutualism (MYOO choo uh liz um), which is a 

relationship in which both species benefit.

Commensalism is not very common in nature because two 

species are usually either helped or harmed a little by any 

interaction. Scientists may disagree on whether a particular 

relationship truly demonstrates commensalism.

For example, clownfish live among the poisonous and stinging 

tentacles of sea anemones to avoid being eaten by larger fish. 

Some scientists think that the relationship between clownfish 

and sea anemones is commensalism, while others  think the 

sea anemones also benefit from this relationship, making it an 

example of mutualism. Identifying examples of commensalism 

can be difficult. See examples of some of these relationships in 

Figure 5.

Classify symbiotic

relationships.

 INTERACTIVITY

Literacy Connection

Determine Central

Ideas  As you read, 

highlight the central idea of 

the text. Note how this idea 

is developed through exam-

ples. Underline examples 

that you think most clearly 

explain the central idea.
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M

C

415

M

C

Hummingbirds feed on nectar deep within 

a flower. While sipping, the flower’s pollen 

rubs off on the hummingbird. The bird can 

carry it to another flower.

Remora attach themselves 

to the underside of a manta 

ray with a suction-cup-

like structure. Mantas are 

messy eaters and remora 

feed on the food scraps.

Barnacles feed by filtering tiny organisms 

from the water. They grow on objects below 

the surface, such as piers and rocks, and 

attach themselves to whales.

Mutualism and Commensalism

Figure 5 Some relationships more clearly show 

benefits to one or both species than others.

1. Synthesize Information Read each image

caption. Label each photo “M” for mutual-

ism or “C” for commensalism in the circle

provided.

2. Use Evidence Beneath each image, use

evidence to justify how you classified the

relationship.

The banded mongoose feeds on ticks and 

other tiny animals that nestle in the warthog’s 

fur and feed off of the warthog.

Evidence The banded mongoose feeds on 

insects that live in 
the warthog’s hair. This 

is 

an example of mutualism.

Evidence Hummingbirds feeding on
 the 

nectar of one flower helps to pollinate
 and 

increase the species
 of that flower.

Evidence Barnacles attach them
selves 

to whales, and are carr
ied to areas 

where they can feed 
on plankton. They 

do not benefit nor harm whales.

Evidence Remora attach themselves to 

the manta ray and feed o
ff its food scraps. 

There is no benefit to the manta ray.
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ELD SUPPORT
Integrate English language development 
for varying proficiency levels.

DIFFERENTIATED 
INSTRUCTION
On-the-spot strategies help 
support struggling students 
and advanced learners.

DEPTH OF KNOWLEDGE (DOK) 
Multiple DOK-level questions help 
students focus on the “Big Ideas.”

GUIDING INQUIRY
Find useful procedures to 
guide inquiry when more 
support is needed.

SCAFFOLDED QUESTIONS
Reduce student frustration and help 
them focus on Depth of Knowledge 
(DOK).

DIFFERENTIATED INSTRUCTION

L1 Support Struggling Students
Help students create a cause-and-effect graphic organizer for both primary  
succession and secondary succession.

L3 Support Advanced Students
Encourage students to talk to friends or relatives who have lived in your area for a 
long time. Students should ask about natural areas and whether they have ever been 
drastically changed by natural or manmade events. Students should describe how 
primary or secondary succession may have helped restore these areas. If students 
cannot find someone who knows this information, then suggest that they visit the 
local library to learn more about the area’s history.

SCAFFOLDED QUESTIONS

Use the questions below to assess students’ 
depth of understanding of the content on this 
page. Have students support their responses with 
evidence from the text.

Compare How does secondary succession differ 
from primary succession? (Secondary  succession 
occurs in an area where an ecosystem has been 
disturbed, but soil and some organisms still 
remain. Primary succession occurs where there is 
no soil and there are no organisms present.)  
DOK 2
Distinguish What kind of succession would occur 
in an area that has been damaged by floods? 
(Secondary succession would occur because it is 
likely that soil and some organisms would be left 
behind after the flood.) DOK 3

GO ONLINE to access... 
Teaching Video In this video about primary and 
secondary succession, students will discover how 
the bare rock that is left behind after a volcanic 
eruption eventually becomes soil where plants 
can once again begin to grow.

 VIDEO

1 2

3 4

420 Ecosystems and How They Change

Pioneers
Figure 2 The images show how pioneer species begin the process 
of  succession, which changes an area over time.

Integrate Information  Draw pictures to represent the missing  
stages of primary succession.

Mature Communities After lichens help to form a thin 
layer of soil, plants that produce seeds can establish them-
selves. Wind, water, and birds can bring seeds into the area. If 
the soil is adequate, and there’s enough rainfall, seedlings will 
emerge and may grow to adulthood. Meanwhile, as the plants 
grow, they will shed leaves that will break down to make more 
soil. Plants will attract animals that will further enhance the 
soil by leaving waste and their own remains. Over time, the 
buildup of organic matter will improve the soil and allow for 
a more diverse community of populations to establish in the 
area. Reaching this mature community can take centuries, but 
once it’s established it can last for thousands of years or more if 
it is not disturbed or disrupted.

 READING CHECK  Write Arguments Explain why disruptions 
to ecosystems can be considered part of a natural cycle. 

Model It

Infer how ecosystems can 
change over time.

 INTERACTIVITY

All ecosystems change over time. Most changes are gradual, 
but some are abrupt. The ecosystem recovers, either way.

Students' drawings should show 
plant life that is more developed than 
in Frame 1, but less developed than 
in Frame 3.

Students' drawings should show 
plant life that is more developed than 
in Frame 3.
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Secondary Succession
Figure 3  When an area such as this 
amusement park is abandoned,  
the natural ecosystem begins to 
reestablish itself.

Secondary Succession In 
2016, wildfires raged in drought-
stricken regions of the West, especially 
California. Fires lead to secondary succes-
sion. Secondary succession is the series of 
changes that occur in an area where the 
ecosystem has been disturbed, but where 
soil and organisms already exist. Natural 
disruptions that affect the physical and bio-
logical components of an ecosystem include 
fires, hurricanes, tsunamis, and tornadoes. 
Human activities, such as farming, logging, 
or mining, may also disturb an ecosystem 
and cause secondary succession to occur.

Unlike primary succession, secondary 
succession occurs in a place where an eco-
system and community exist. Secondary 
succession usually occurs more rapidly 
than primary succession because soil 
is already present and seeds from some 
plants may remain in the soil. Figure 3 
shows the changes by succession in an area. 
Over time, more and more organisms can live 
in the area and it starts to resemble places  
that were never disturbed in the first place.

Explore the Human Habitat
The human habitat includes our homes, schools, 

and places of work, but it also extends to other 

 structures made by people. Consider how changes 

to ecosystems might take place in these areas if 

humans abandoned them.

1. Form a Hypothesis Identify a place in your 

community where succession might occur if 

 people abandoned the area. 

2. Apply Concepts Sketch what the location would 

look like years later after being abandoned.  

 
 
 
 

3. Construct an Argument Explain how changes 

to the physical and biological components of the 

ecosystem would affect the populations that make 

up the community.  

School property.

The grass would grow tall. Weeds and other 

flowering plants would show up and grow. 

After a while, small trees might take root and 

start to grow. Eventually, it would be a forest.

Sketches should show the location becoming 

overtaken by plants and small trees.
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Field Biologist

 VIDEO

DIFFERENTIATED INSTRUCTION

L1 Support Struggling Students
Ask students to suppose that they are reporters who want to find out more about 
field biologists and what they do. Have students pose questions to you about the 
career. Then switch roles and ask questions to the students.

L3 Support Advanced Students
Organize students in pairs. One student will be a field biologist working in a spe-
cific environment and the other student will be a reporter. Have each reporter give 
a mock interview to the field biologist, asking specific questions about what they 
are studying in the environment, any tools they use, and interactions they have 
observed between living and nonliving things.

MY CAREER
Spark a Discussion After students have finished 
reading about a career in field biology, ask the fol-
lowing questions to initiate a discussion about the 
career:

• What about this career interests you?
• What kinds of classes might someone take who is 

interested in being a field biologist?
• What skills are important for a field biologist to 

have?
• What are some other places a field biologist may 

work?
• Why do you think the work of field biologists is 

important?

GO ONLINE to access... 
Career Video Students learn directly from a 
professional in the field.

Purpose
In this feature, students will learn about a career 
in field biology. Field biology is the study of living 
things and how they interact with the other living 
and nonliving things in their environment. Students 
will discover the different roles field biologists have 
in the areas of research, industry, and conservation, 
and which areas of study future field biologists may 
want to focus on as they pursue an education.

426 Ecosystems and How They Change

SC.7.L.17.B

1. Classify Is grass poking through a sidewalk 
crack primary or secondary succession? Why?

2. Define What are pioneer species and how do 
they affect population variety in the area?

3. Construct an Argument Support the 
argument that natural and human disruptions 
impact an ecosystem. Give examples.

4. Cause and Effect How did humans neg-
atively impact the Florida Everglades in the 
twentieth century? What are people doing 
now to try to undo that damage?

5. Construct Explanations How could suc-
cession play a part in the restoration of the 
Florida Everglades?

6. Apply Concepts Explain how the physical 
and biological components of the ecosystem 
in the image are being disrupted. 

LESSON 4 Check

Secondary. Soil accumulates in the 
cracks, allowing grass to then grow.

Draining swamps and farming cause the 
area to change and lose habitats. Flooding 
could wipe out some populations and 
hurricanes could destroy certain pop-
ulations. Fires change habitats, but fire 
suppression reduces nesting sites.

They are the first species to populate an 
area. They are able to survive on rel-
atively few resources and they improve 
conditions for other species to come 
in and colonize the area. The pioneer 
species make way for more populations 
to arrive and grow by improving and 
increasing the soil and habitat.

Humans drained water from the Everglades 
so they could use the land for farming, 
homes, and other things. They used the 
water and changed the way it flowed. Now, 
people are trying to protect the land and 
turn farmland back into wetland habitats. 
They are trying to change the water flow 
back to the way it was before.

If people stop using the land for farm-
ing, other plant species could come back 
and colonize the land.

The flood has rapidly changed the 
 physical conditions in the ecosystem.  
Plants are submerged in water and might 
die as a result. Many animals likely 
drowned in the flood waters if they were 
not able to escape. The trees may fall 
over if the ground is too saturated with 
water.
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Polar bears feed on seals that gather 
on and around slabs of sea ice. 
As sea ice shrinks, field biologists 
 monitor how these animals are trying 
to adapt and how their populations 
are changing as a result.

Field Biologist

 VIDEOSome biologists study the cells of living things. Others study 
living things as a whole. Field biologists study living things—

along with their communities and ecosystems. Field biologists 
research the way all living things interact in an environment. 
Within this field, they may have a special focus on plants, animals, 
insects, soil, and many other subjects.

Some field biologists manage fisheries or work as pollution 
control technicians. Others might perform research on the envi-
ronmental health of a specific plant, animal, or ecosystem. They 
might also be responsible for regulating and enforcing laws that 
protect the environment. Just as often, field biologists work 
for industries as environmentalists, monitoring the effects of an 
industry on its local environment. Field biologists may monitor 
any disruptions within parts of an ecosystem and determine how 
populations of organisms might be impacted.

To become a field biologist, you need to understand a wide range 
of sciences including ecology, botany, zoology, marine biology, 
and ecosystem analysis. In the coming years, field biologists will 
study the long-term effects of certain industries on the environ-
ment. They will also analyze the effects of global warming on 
ecosystem interactions.

ACTION
Ecology in

CAREERSField Biologist

MY CAREER

Type “field biologist” 
into an online search 
engine to learn more 
about this career.
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DIFFERENTIATED INSTRUCTION

L1 Support Struggling Students 
Have students make a concept map of the three energy roles that organisms can 
fill in an ecosystem. Their maps should include an explanation of how producers, 
consumers, and decomposers get energy. Have students compare their concept 
maps when they have finished. Then ask them to make statements that describe 
the relationship between the roles.

L3 Support Advanced Students 
Explain to students that decomposers include not only earthworms, but bacteria, 
fungi, snails, and some insects. Have students research a specific decomposer, such 
as the winter fungus, and write a paragraph about the decomposer and what it eats 
or breaks down. Also ask students to include a simple illustration. Compile these 
paragraphs and illustrations into a class booklet.

Lab

HANDS-ON LAB

Observing Decomposers Students will 
observe how materials decay in a compost 
pile.

Class Time   × 10days

Group Size pairs

Materials (per group) 2-liter plastic bottle, 
potting soil, kitchen waste, garden waste, plas-
tic wrap, spray water bottle, toothpick (1), pair 
of scissors (1), rubber band (1), earthworms (5)

Procedure Tips
Soil should be kept moist, as the earthworms 
need moisture on their skin to breathe. Bottles 
should be warm, but not in direct sunlight. 
Be sure students do not pack their layers too 
tight. There should be room for air circulation 
so that worms can get oxygen. Before the lab 
is over, determine how you will dispose of the 
earthworms. One option is to create a compost 
pile at your school using the students' compost. 
A second option is to release them into a suit-
able outdoor habitat. Or, check the information 
from the biological supply company.

GO ONLINE to download...

Academic Vocabulary
Activate Prior Knowledge To get students 
thinking about the different ways they may have 
heard the term compose, ask small groups of 
students to consider how it relates to music or 
writing.

LAFS.7.SL.2.5 READING CHECK 

Integrate with Visuals If students have a hard 
time finding similarities, have them review the 
image to determine what the bear, salmon, and 
coyote eat.

400 Ecosystems and How They Change

Consumers Organisms like the animals in Figure 2
cannot produce their own food. A consumer obtains energy by 
feeding on other organisms.

Scientists classify consumers according to what they eat. As 
consumers eat, the food is broken down into molecules that 
help supply them energy.

Consumers that eat only animals are carnivores. Great white 
sharks, owls, and tigers are examples of carnivores. Some car-
nivores are scavengers. A scavenger is a carnivore that feeds on 
the bodies of dead organisms. Scavengers include hagfish and 
condors. Some carnivores will scavenge if they cannot find live 
animals to prey upon.

Herbivores are consumers that eat only plants and other pho-
tosynthetic organisms. Grasshoppers, rabbits, and  cows are 
herbivores.

Consumers that eat both plants and animals are omnivores. 
Raccoons, pigs, and humans are omnivores.

Life and Death in an Alaskan Stream
Figure 2  Salmon migrate upstream to this forest environment after spending most of their lives at 
sea. As they travel, many of them become food for the ecosystem's carnivores. 

1. Develop Models  Label the producers, consumers, decomposers, and scavengers in the image.

2. Apply Concepts  Draw arrows to indicate the flow of energy among the different organisms.

Write About It What 
are some producers, 
consumers, scavengers, and
decomposers you have seen 
in your neighborhood?

Model energy roles and 
energy flow in ecosystems.

 INTERACTIVITY

consumer

consumer
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Decomposers If the only roles in an ecosystem were
producer and consumer, then some of the matter that is essen-
tial for life, such as carbon and nitrogen, would remain in 
the waste products and remains of dead organisms. However, 
decomposers have a role in ecosystems to prevent this from 
happening. Decomposers break down biotic wastes and dead 
organisms, returning the raw materials to the ecosystem. 
For example, after adult salmon swim upstream and repro-
duce, they die. Their carcasses litter the riverbeds and banks. 
Bacteria in the soil help break down the carcasses, releasing 
their nutrients to trees, grasses, shrubs, and other producers 
that depend on them.

In a sense, decomposers are nature’s recyclers. While obtain-
ing energy for their own needs, decomposers also return mat-
ter in the form of simple molecules to the environment. These 
molecules can be used again by other organisms. Mushrooms, 
bacteria, and mold are common decomposers.

 READING CHECK  Integrate with Visuals In terms of their
energy roles, what similarities do the bear, salmon, and coyote in 
Figure 2 share? 

Academic Vocabulary
Relate the term decomposer 
to the verb compose. What 
does it mean to compose 
something?

HANDS-ON LAB
HANDS-ON LAB

 Observe how 
decomposers get energy.

decomposers

scavenger

producer

All are consumers and must obtain energy by eating  
producers or other consumers.

to make something, put it 
together, from different 
pieces or parts
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14	 ELEVATE SCIENCE

Feel confident teaching science! Elevate Science helps teachers create  
a learning culture that’s nimble, personalized, and student-centered.  
The curriculum includes all needed resources to implement the new  
science standards identified at point of use. 

Transform Learning and  
Manage Changing Classrooms

Focused on Inquiry-Based Teaching
Elevate Science integrates 5E learning in a new CISD Instructional 
Model (Connect, Investigate, Synthesize, Demonstrate) and 
provides an instructional plan designed for today’s blended 
learning environment. Students expand their current thinking as 
they investigate real problems, synthesize their knowledge in new 
situations, and demonstrate their understanding of core ideas. 

5E Learning Intersects with 21st Century Competencies

ENGAGE EXPLORE

CONNECT INVESTIGATE SYNTHESIZE DEMONSTRATE

EVALUATEEXPLAIN ELABORATE

EXPLAIN and ELABORATE 
understanding by  
formulating ideas,  

arguments, and solutions  
using evidence.

ENGAGE the mind  
with phenomena, linking  

what students know  
to their own personal 

experiences.

EXPLORE concepts  
and ideas while  

constructing  
knowledge and  

building meaning.

ELABORATE and EVALUATE 
arguments by applying  

newly formed  
understandings and  

transferring knowledge  
to new situations.
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Digital Power— 
Single Sign-on! 
Log on to PearsonRealize.com

TEACH THE STANDARDS
Search by standard or keyword. It’s simple 
and easy to access lessons, assignments, 
and tools.

ACCESS STUDENT DATA
Check students’ mastery of the  
science standards. View progress,  
time spent on task, and assignments.

MAKE IT YOUR OWN
Add Google docs and OpenEd resources! 
Modify content and assignments. Easily 
integrate your class rosters.

WORK OFFLINE OR ONLINE 
The RealizeTM Reader eText lets students 
work offline. Everything stays in sync  
when reconnected to the web.

For a full description  
of our online  

resources, visit  
PearsonSchool.com/

ElevateSci



Join the Conversation: 
Twitter.com/PearsonPreK12

Facebook.com/PearsonPreK12 

Get Fresh Ideas for Teaching: Blog.PearsonSchool.com

PearsonSchool.com/ElevateSci
800-848-9500
Copyright Pearson Education, Inc., or its affiliates.   
All rights reserved. 
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TRY  THE ONLINE PROGRAM!

VIDEO

eTEXT

INTERACTIVITY

VIRTUAL LABS

GAMES

SIMULATIONS
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Go online to access your digital resources.

Contact your Pearson representative to learn more. 
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