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Getting Started

QUESTIONS?
Our McGraw-Hill Education team is here to assist you throughout your pilot. For questions about 
Inspire Science High School series online, assistance setting up your account, forgotten login 
information or other technical issues, please contact your local pilot team representative at 
(800) 836-1290 or email your questions to clientservices@mheducation.com 
and a representative will get back to you within 48 hours.

GO ONLINE
Log onto my.mheducation.com to have full access to all of the Inspire Science High 
School series digital resources. Use your personal username and password to access 
your account. For a step-by-step guide to your pilot account, check out your Inspire 
Science High School series Digital Navigator found in your Pilot Pack or on the 
Pilot Landing Page.
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Welcome to Inspire Science

Dear Educator,

McGraw-Hill Education would like to thank you for piloting the Inspire Science High 
School series. We want to ensure your experience engages your students and meets your 
instructional needs, while allowing you to successfully review the curriculum for your district.

The Inspire Science High School series provides a phenomenon-driven, collaborative, 
learning experience designed to help spark your students’ interests and empower them to 
ask questions. 

As you begin looking at your Inspire Science High School series materials, notice the rich 
print and digital resources available to you that will help you inspire your students, the next 
generation of innovators. As part of your pilot materials, you will receive an Inspire Science 
High School series Program Guide. Your Program Guide is the best place to get a complete 
overview of the program. The Inspire Science High School series is available to assist you 
throughout your pilot process!

Thank you again for your participation in this pilot. We are here to support you every step 
of the way. Please do not hesitate to reach out to your pilot team for support at any time. 
You can also visit the Pilot Landing page at any time for Inspire Science High School 
series support.

We hope this experience is inspiring for both you and your students.

Sincerely,

Your Pilot Support Team

By fostering student’s innate curiosity, you elevate their critical thinking.

By facilitating hands-on investigation, you deepen their understanding.

By encouraging creative problem-solving, you inspire their innovation.
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Need a question answered or a consultation with an Inspire Science High School series curriculum specialist?
Email: clientservices@mheducation.com, or contact a member of your pilot support team any time!

Teacher’s Edition: NGSS Success

The Inspire Science High School series is intentionally designed 
to gradually build knowledge and skills in all three dimensions. As 
students progress through the program, their knowledge builds from 
simpler concepts to more sophisticated ones. Learning progressions 
are specifically designed to build on prerequisite skills to mastery of 
Performance Expectations.

Next Generation Science Standards are designed to help you prepare 
students for career and college readiness through a more innovative 
approach to K–12 science education. This new approach requires a few 
shifts in science instruction and learning, and The Inspire Science High 
School series is designed to support you through each one.

Key Shifts for NGSS Success:
■	Three-Dimensional Learning
■	Phenomena-Driven, Inquiry-Based, Hands-On Learning
■	Evaluating Performance Over Testing Knowledge
■	Integrated Engineering
■	Depth Over Breadth
■	Progressive Learning

Example Student Edition

CHECK OUT THE INSPIRE 
SCIENCE HIGH SCHOOL 
SERIES PROGRAM GUIDE 
FOR MORE INFORMATION 

ON NGSS SUCCESS

Biology

Student Edition
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The Module pages provide a high-level look at what students will 
use to learn including key activities, resources in the module, 
as well as pacing recommendations to master the 
Performance Expectations.

ASSESSMENT TOOLS  
Preview the different 
types of Assessment 
Tools that are available 
throughout each 
module.

INQUIRY ACTIVITIES
Labs and Investigations 
found in each lesson 
as well as a STEM Unit 
Project summary are 
clearly identified to 
encourage hands-on 
inquiry throughout the 
Inspire Science High 
School series.

THREE-COURSE
MODEL
Inspire Science 
High School series 
meets your needs 
by incorporating 
and highlighting the 
nature of Earth and 
Space Sciences as 
an interdisciplinary 
pursuit within each 
high school program:

Inspire Biology,
Inspire Chemistry,
and Inspire Physics.

SUGGESTED PACING 
Suggested pacing 
provides teachers 
with the ability to plan 
each and every lesson 
throughout the Inspire 
Science High 
School series. 

Need a question answered or a consultation with an Inspire Science High School series curriculum specialist?
Email: clientservices@mheducation.com, or contact a member of your pilot support team any time!

Module 
Launch

Lesson 
1

Lesson 
2

Lesson 
3

Module  
Wrap-Up

Pacing 
(min) 45 100 100 90 45

CER
Claim, Evidence, 
Reasoning

Encounter the 
Phenomenon
Make Your Claim

Collect Evidence Collect Evidence Collect Evidence Revisit the 
Phenomenon 
Go Further: Data 
Analysis Lab

Labs and 
Investigations

LL: Problems in 
Drosophila World?

BioLab: Explore 
Habitat Size and 
Species Diversity 
VI: Model 
Ecosystems

QI: Construct a 
Food Web

QI: Test for Nitrates

Media & OER

Beyond the 
Classroom: Google 
Expedition
PT: Cycles

Assess

Module Pretest Lesson Check Lesson Check Lesson Check Module Vocabulary 
Practice
Module Test

Applying 
Practices 

Ecological Pyramids 
HS-LS2-4

The Cycling of 
Matter and Flow of 
Energy in Aerobic 
and Anaerobic 
Conditions HS-LS2-3

KEY: LL: Launch Lab QI: Quick Investigation VI: Virtual Investigation PT: Personal Tutor

Module Planner
 GO ONLINE to curate your presentations, interactive content, additional resources, and 

media library, and find answer keys, materials lists, rubrics, differentiated instruction, and more.  

Module Resources

Module 2 • Principles of Ecology 22B

Three-Course Model
 GO ONLINE If teaching a 3-course model, go online to find associated Earth and Space 

Science content.

EARTH AND SPACE SCIENCE 
Module: Relationships Between Humans and Earth

• Earth’s Surface Processes can be integrated after lesson 3 of this Module.

Teacher’s Edition: Module Planner

Biology

Teacher’s Edition

Example Teacher’s Edition



7
Need a question answered or a consultation with an Inspire Science High School series curriculum specialist?
Email: clientservices@mheducation.com, or contact a member of your pilot support team any time!

A Driving Question Board (DQB) is a great way to foster inquiry in the 
classroom and encourage students to take charge of their learning.

Summary Tables provide students with records of the evidence they 
have gathered and the experiences carried out during the exploration 
of each unit. Students should explain their reasoning, describe the 
connection to the Unit and Module Phenomena, and identify the 
questions answered.

SCIENCE
PROBES

Unit 1: Ecology

Student-Led Learning
Students can use Science Probes, Phenomenon-Driven Learning, Driving Question 
Boards, Summary Tables, and their Science Journals to collect evidence to answer 
their questions and apply to their Unit Projects.

Phenomenon-Driving Learning
Use the Encounter the Phenomenon questions as the basis for the Driving Question Board.

Formative Assessment

ENCOUNTER THE PHENOMENON
UNIT 1: What might happen to the plants that are covered by kudzu?

 GO ONLINE to the Unit Resources for a printable 
student probe and teacher notes.

How does energy move through ecosystems?
 Energy and Matter

Use this Science Probe to uncover student preconceptions about how energy flows 
from the Sun, to autotrophs, to heterotrophs, and then to decomposers. Some 
common preconceptions include that food webs are finite; ecosystems never come 
back; the number of people the Earth can withstand is infinite; humans do not 
impact the environment. 

SCIENCE
PROBES

MODULE 2:
Why would a bird build a 
nest in a tree with thorns?
FOCUS QUESTIONS:
Lesson 1: What relationships 
among organisms might 
exist with a bird nest built in 
a thorny tree?
Lesson 2: How does energy 
flow through an ecosystem?
Lesson 3: How does matter 
flow through an ecosystem?

MODULE 4:
Why are bee populations 
declining?
FOCUS QUESTIONS:
Lesson 1: What are 
characteristics of 
populations and how are 
they determined?
Lesson 2: What factors 
affect human population 
growth? 

MODULE 3:
Why would you grow a 
garden in a city?
FOCUS QUESTIONS:
Lesson 1: What is an 
ecological community?
Lesson 2: What 
characteristics do scientists 
consider when they are 
describing different regions 
of the world?
Lesson 3: What are 
some examples and 
characteristics of aquatic 
communities?

MODULE 5:
What happens to this 
ecosystem if the river is 
destroyed?
FOCUS QUESTIONS:
Lesson 1: Why is 
biodiversity important?
Lesson 2: How can the 
decline of a single species 
affect an entire ecosystem? 
Lesson 3: What methods 
are used to conserve 
biodiversity?

20A Unit 1 • Ecology

Example Teacher’s Edition

Teacher Edition

Biology

Teacher’s Edition

PHENOMENON-DRIVEN 
LEARNING:

•	 Keep track of students learning as the unit 
progresses.

•	 Develop additional questions that lead 
students to answer the anchoring unit 
phenomenon question.

•	 Build knowledge of Performance 
Expectations that will be applied in the 
STEM Unit Project.

THE DRIVING QUESTION 
BOARD SUPPORTS THE STEPS:

•	 Asking questions and defining problems

•	 Developing and using models

•	 Planning and carrying out investigations

•	 Instructional tools like this support 
project-based learning and inquiry by 
having students organize and focus on 
the evidence-based, iterative processes 
at the core of authentic science and 
engineering practices.

SUMMARY TABLES
•	 A Summary Table can consist of: 

Activities completed.

•	 Patterns or observations.

•	 Cause of the patterns.

•	 Connections to the phenomenon.

As students complete the activities in the 
unit, they will gather more evidence to 
complete the Summary Table. The evidence 
from the Summary Table can then be used 
to complete the STEM Unit Projects.
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Preparing for the Unit

Implement the Driving Question Board

ASK QUESTIONS

MAKE A SUMMARY TABLE APPLY EVIDENCE

Have students write any questions they have on 
sticky notes and place the sticky notes on the 
Driving Question Board (DQB). At the beginning 
of each Module, add the Module Encounter 
the Phenomenon Question to the DQB. Have 
students place the questions they think will 
be answered in the module underneath.

For each activity or reading the class does, have students record 
the evidence they find in the Summary Table. They should explain 
their reasoning, describe the connection to the Unit and Module 
Phenomena, and identify the questions they answered. Provide them 
with a space to add new questions that arise during their research.

Students should use their evidence to 
carry out their unit project. They may  
also need to do additional research.  
This additional research may also  
answer some of their questions.

What might happen to the plants that are 
covered by kudzu?

Why would you 
grow a garden in a 

city?

Why are bee 
populations 
declining?

What happens to 
this ecosystem if the 
river is destroyed?

Why would a bird 
build a nest in a tree 

with thorns?

1

2 3

UNIT PROJECT
Evidence Answered Questions

SUMMARY TABLE
Activity  
Model

Observation  
Evidence

Explanation  
Reasoning

Connection  
to Phenom

Questions  
Answered

New  
Questions

Applying 
Practices: 
The Cycling 
of Matter and 
Flow of Energy 
in Aerobic and 
Anaerobic 
Conditions

Some organisms 
thrive in the 
absence of 
oxygen. 

There is a 
hierarchy within 
a food web 
with secondary 
consumers being 
towards the top.

Unit: Primary 
producers 
hold the most 
biomass in an 
ecosystem.  
Module: The 
loss of a 
species affects 
the entire 
ecosystem.

What would 
happen to an 
ecosystem if 
the primary 
consumers die 
off?

Why are there 
lots of plants 

compared to 
the number of animals?

Are weather 

and climate 

the same 

thing?
What lim

its 

the
 siz

e o
f a 

population?

Are all 
living things 
 connected? What can w

e 

do to prev
ent

 

ext
inctions?

How do 
 ecosystems 
come back 

from a forest 
fire?

What limits 
the size of a 
population?

Is there a limit 
to how many 
humans the 
Earth can 
support?

How are we 
destroying the 
environment?

Are weather 
and climate 
the same 

thing?

How does 

energy move 

through 

 ecosystems?

How does 

energy move 

through 

 ecosystems?

How does 

energy move 

through 

 ecosystems?

How does 

energy move 

through 

 ecosystems?

How does energy move through  ecosystems?

Is there a limit 
to how many 
humans the 
Earth can 
support?

How are we 

destroying the 

environment?

How do 

 ecosystems 

come back 

from a forest 

fire?

Are all 

living things 

 connected?

Why are there 

lots of plants 

compared to 

the number of 

animals?

What can we 
do to prevent 
extinctions?

Unit 1 • Ecology 20B
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 29Professional Learning 29

Professional Learning

We know it can be a challenge to implement a new Science program 
with new standards . That’s why The Inspire Science High School series 
comes with an evolving library of relevant, self-paced, professional 
learning videos and modules to support you from implementation 
through instructional progression and mastery, all available 24/7 at your 
fingertips .

Crosscutting
Concepts FoldablesInquiry

Preconceptions Science & Engineering
PracticesScience Probe

Program Implementation Support 
Implementation support provides everything you need to  
know to get up to speed on the first day of school .

• Quick Start eLearning Module explains program basics  
to help get you started .

• Plan, Teach, and Assess eLearning Modules provides 
deep-dives of the program instructional model and 
resources and resources .

Digital Platform Support
Step-by-step instructions for the use of each of your digital tools are 
found in the Technical Support Resource Library which will support 
confident planning, teaching, and assessing in the digital experience . 
In the Technical Support Resource Library, you will find step-by-step 
instructions for each of your digital tools to help you feel confident 
planning, teaching, and assessing in the digital experience .

Finding Your Professional Learning Resources
All professional learning resources are easily identifiable in your digital experience— 
just look for the apple icon in your course, module or lesson pages . 

Ongoing Pedagogy Support
With the Inspire Science High School series, you will 
find a wide range of resources on key instructional and 
pedagogical topics, including videos from our program 
authors and consultants . 

• STEM Classroom Videos that model lessons from  
real classrooms .

• Science Preconceptions Videos that review common 
preconceptions and strategies to  overcome them .

• Instructional Coaching Videos discussing best  
practice strategies and the "Why" behind the success .

• Science Pedagogy Micro-Courses designed for  
your professional learning community with facilitation 
guides for both self-guided or small-group courses  .
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28 Program Design

Need a question answered or a consultation with an Inspire Science High School series curriculum specialist?
Email: clientservices@mheducation.com, or contact a member of your pilot support team any time!

Formative Assessment Science Probes

One of the most effective ways to support conceptual learning is 
through formative assessment. That is why the Inspire Science High 
School series begins every unit with a formative assessment science 
probe to assess students’ prior knowledge.

Science Probes present a real-world phenomenon or a core concept 
to promote student thinking and discussion, revealing commonly-held 
preconceptions and initial ideas that student bring to their learning The 
Inspire Science High School series program guide provides numerous 
Professional Development opportunities from our Science Probe authors.

Check out the Pilot Landing Page for more information on Science 
Probes from our authors Page Keeley, M.Ed and Joyce Tugel.

INSPIRE TIP:
Resist the temptation to give students the 
answer to the Science Probe! Student 
preconceptions are revealed as they use 
evidence and reasoning to support their 
answers. Students’ own preconceptions 
might lead them to the wrong answer, but 
they will revisit the probe throughout the 
lesson to see how their thinking 
has changed.

INSPIRE ALL STUDENTS:
The complex language of science can 
get in the way of your English Language 
learners accessing the content. At the 
module and lesson level of your Teacher’s 
Edition, the Inspire Science High School 
series offers scaffolded activities that give 
specific language support to Emerging, 
Expanding, and Bridging English 
Language learners.

         GO ONLINE
Looking to spark conversation? Getting 
students talking about science is fun 
and easy with Joyce Tugel’s productive 
discussion strategies. While a strategy is 
recommended for each science probe, 
over 20 strategy videos are included with 
the Inspire Science High School series 
Visit the Professional Learning located 
under Course Materials tab to watch 
these videos.

CHECK OUT THE 
PROGRAM GUIDE

FOUND ONLINE ONLY

Biology Unit 2: The Cell 
 

Where does the energy go? 
 

 
 
 
 
All living cells use energy to carry out biological processes. Put an X next to any of the ways that 
energy is used in plant and animal cells. 
  
____ A. Animal cells use respiration to release and store energy. 

____ B. Plant cells use respiration to release and store energy. 

____ C. Animal cells capture light energy and convert it to chemical energy. 

____ D. Plant cells capture light energy and convert it to chemical energy. 

____ E. Energy is stored in chemical bonds in cells. 

____ F. Some energy is lost and no longer exists when chemical reactions take place in cells. 

____ G. Energy is converted to matter when chemical reactions take place in cells. 

 
 
 
 
 
 
 
 
 
 

  GO ONLINE

SCIENCE
PROBES

Formative Assessment Use the online Science Probe 
How does energy move through ecosystems? to 
uncover student preconceptions and previously acquired 
knowledge and to inform your planning. 

ENCOUNTER THE PHENOMENON
Have students study the unit opener photo and read the 
Encounter the Phenomenon question.

Unit Storyline
In this unit, students will seek to answer the question 
“What might happen to the plants that are covered by 
kudzu?” The modules in this unit each provide part of the 
answer to this question.

• Module 2: Principles of Ecology 
Students will learn that organisms are connected to 
one another through the flow of energy and the cycling 
of materials within both living and nonliving systems. 

• Module 3: Communities, Biomes, and Ecosystems 
Students will learn that abiotic factors drive community 
composition and interactions in terrestrial and aquatic 
biomes.

• Module 4: Population Ecology 
Students will learn about the factors that influence 
populations of organisms spatially and temporally and 
how human population growth is impacting the Earth. 

• Module 5: Biodiversity and Conservation 
Students will learn about the threats to biodiversity, 
especially climate change, and the methods used to 
address declines in populations of species. 

 GO ONLINE If teaching a 3-course model, go online to 
find associated Earth and Space Science content.

EARTH AND SPACE SCIENCE
Module: Relationships Between Humans  
and Earth
Students will learn about human impacts on Earth,  
its resources, and the environment. They will also 
learn how resources and the environment affect 
human activities.

Unit 1: Ecology

Teacher Presentation: 
Ecology

Science Probe
ADDITIONAL RESOURCEPRESENTATION

20 Unit 1 • Ecology
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Program: HSS_NA Component: UO
PDF Pass

Vendor: Lumina Chapter: 02

0020-0021_Bio_CA_S_CH02_UO_674237.indd 17/12/18 11:22AM 0020-0021_Bio_CA_S_CH02_UO_674237.indd 
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THIS INFORMATION IS PROVIDED FOR INDIVIDUAL EDUCATIONAL PURPOSES ONLY AND MAY NOT BE DOWNLOADED OR FURTHER DISTRIBUTED.
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MODULE 1

MODULE 2

MODULE 3

MODULE 4

MODULE 5

Phenomena-Driven Learning
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Look for Evidence
As you go through this unit, use the information and your 
experiences to help you answer the phenomenon question as 
well as your own questions. For each activity, record your 
observations in a Summary Table, add an explanation, and 
identify how it connects to the unit and module phenomenon 
questions.

Solve a Problem
STEM UNIT PROJECT

Biodiversity on a Rooftop Investigate how a rooftop garden 
can support biodiversity within an ecosystem.

 GO ONLINE In addition to reading the information in your 
Student Edition, you can find the STEM Unit Project and other 
useful resources online.

  Ask Questions
What questions do you have about 
the phenomenon? Write your  
questions on sticky notes and add 
them to the driving question board 
for this unit.

UNIT 1
ECOLOGY

ENCOUNTER THE PHENOMENON

What might happen to 
the plants that are 
covered by kudzu?

How Does
Energy Move
Through

Ecosystems?

Unit 1 • Ecology  21

     Every day, we are surrounded by natural phenomena that pique our 
     curiosity . In the Inspire Science High School series, these phenomena 
are the centerpiece of each unit, module, and lesson to engage students and 
inspire them to investigate key science and engineering concepts through 
their three-dimensional learning experience . As students investigate each 
phenomenon, they will gather their Claim, Evidence, and Reasoning to solve 
and explain the module-level phenomenon .  

Phenomenon:
A way to make learning accessible to all students in  
a purposeful way . Phenomena are mechanisms  
that drive dimensions by providing a window into  
student learning and understanding .

Anchoring Unit Phenomena

INSPIRE BIOLOGY, UNIT 1, ECOLOGY

ENCOUNTER  
THE PHENOMENON

ENCOUNTER  
THE PHENOMENON

ENCOUNTER  
THE PHENOMENON

ENCOUNTER  
THE PHENOMENON

ENCOUNTER  
THE PHENOMENON

Are sea spiders 
different than spiders 
in your backyard?

Why would a bird 
build a nest in a 
tree with thorns?

Why are bee 
populations declining?

What happens to 
this ecosystem if the 
river is destroyed?

Why would you 
grow a garden in  
a city?

Investigative Module Phenomena
Students will investigate related module-level 
phenomena that will help them build understanding  
so they can uncover the mystery of the anchoring 
module phenomena .

INSPIRE BIOLOGY, UNIT 1, ECOLOGY

Revisit the Phenomenon
Each module contains a Module Wrap-Up where 
students will connect what they've learned through the 
lesson to explain the anchoring module phenomenon .

Unit Wrap-Up
 GO ONLINE The Unit Wrap-Up allows students  

to connect what they have learned throughout  
the unit and complete the STEM Unit Project . 

Use of real-world phenomena increases  
student engagement and depth of  
understanding, grounding scientific concepts  
in relatable, observable examples and setting the  
stage for learners to engage in authentic inquiry and 
scientific thinking .
UW Institute for Science and  
Math Education, 2016; Hapka, 2017

Did You Know?
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MODULE 1

MODULE 2
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Phenomena-Driven Learning
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Look for Evidence
As you go through this unit, use the information and your 
experiences to help you answer the phenomenon question as 
well as your own questions. For each activity, record your 
observations in a Summary Table, add an explanation, and 
identify how it connects to the unit and module phenomenon 
questions.

Solve a Problem
STEM UNIT PROJECT

Biodiversity on a Rooftop Investigate how a rooftop garden 
can support biodiversity within an ecosystem.

 GO ONLINE In addition to reading the information in your 
Student Edition, you can find the STEM Unit Project and other 
useful resources online.

  Ask Questions
What questions do you have about 
the phenomenon? Write your  
questions on sticky notes and add 
them to the driving question board 
for this unit.

UNIT 1
ECOLOGY

ENCOUNTER THE PHENOMENON

What might happen to 
the plants that are 
covered by kudzu?

How Does
Energy Move
Through

Ecosystems?

Unit 1 • Ecology  21

     Every day, we are surrounded by natural phenomena that pique our 
     curiosity . In the Inspire Science High School series, these phenomena 
are the centerpiece of each unit, module, and lesson to engage students and 
inspire them to investigate key science and engineering concepts through 
their three-dimensional learning experience . As students investigate each 
phenomenon, they will gather their Claim, Evidence, and Reasoning to solve 
and explain the module-level phenomenon .  

Phenomenon:
A way to make learning accessible to all students in  
a purposeful way . Phenomena are mechanisms  
that drive dimensions by providing a window into  
student learning and understanding .

Anchoring Unit Phenomena

INSPIRE BIOLOGY, UNIT 1, ECOLOGY

ENCOUNTER  
THE PHENOMENON

ENCOUNTER  
THE PHENOMENON

ENCOUNTER  
THE PHENOMENON

ENCOUNTER  
THE PHENOMENON

ENCOUNTER  
THE PHENOMENON

Are sea spiders 
different than spiders 
in your backyard?

Why would a bird 
build a nest in a 
tree with thorns?

Why are bee 
populations declining?

What happens to 
this ecosystem if the 
river is destroyed?

Why would you 
grow a garden in  
a city?

Investigative Module Phenomena
Students will investigate related module-level 
phenomena that will help them build understanding  
so they can uncover the mystery of the anchoring 
module phenomena .

INSPIRE BIOLOGY, UNIT 1, ECOLOGY

Revisit the Phenomenon
Each module contains a Module Wrap-Up where 
students will connect what they've learned through the 
lesson to explain the anchoring module phenomenon .

Unit Wrap-Up
 GO ONLINE The Unit Wrap-Up allows students  

to connect what they have learned throughout  
the unit and complete the STEM Unit Project . 

Use of real-world phenomena increases  
student engagement and depth of  
understanding, grounding scientific concepts  
in relatable, observable examples and setting the  
stage for learners to engage in authentic inquiry and 
scientific thinking .
UW Institute for Science and  
Math Education, 2016; Hapka, 2017

Did You Know?

Need a question answered or a consultation with an Inspire Science High School series curriculum specialist?
Email: clientservices@mheducation.com, or contact a member of your pilot support team any time!

Phenomena-Driven Learning

INSPIRE TIP:
Look for the “Encounter the 
Phenomenon” labeling found at the 
beginning of each unit and module. 
Throughout the unit students will 
be directed to revisit their earlier 
understandings to see how their thinking 
has changed and uncover the mystery of 
the anchoring module phenomena.

Every day, we are surrounded by natural phenomena 
that pique our curiosity. In Inspire Science High School 
series, these phenomena are the centerpiece of each 
unit and module to engage students and inspire them 
to investigate key science and engineering concepts 
through their three-dimensional learning experience. 
As students investigate each phenomenon, they will 
gather their Claim, Evidence, and Reasoning to solve 
and explain the anchoring module-level phenomenon.

Check out the Pilot Landing Page for more 
information on Phenomena - Driven Learning.

INSPIRE ALL STUDENTS:
Phenomenon-Driven instruction levels 
the playing field for learners by allowing 
them to access the core science content 
through a shared experience observing a 
highly relevant real-world phenomenon. 
When students feel a personal connection 
to the phenomenon they are more 
invested in aggregating the knowledge 
needed to explain the event. It is through 
these shared occurrences and supported 
instruction that learning is truly accessible 
to ALL students as they work towards 
achieving their learning goals.

         GO ONLINE
Use the Encounter the Phenomenon 
Interactive Content to encourage your 
students to experience the phenomenon 
up close. This content is found online in 
the Unit Opener tab.

  GO ONLINE

SCIENCE
PROBES

Formative Assessment Use the online Science Probe 
How does energy move through ecosystems? to 
uncover student preconceptions and previously acquired 
knowledge and to inform your planning. 

ENCOUNTER THE PHENOMENON
Have students study the unit opener photo and read the 
Encounter the Phenomenon question.

Unit Storyline
In this unit, students will seek to answer the question 
“What might happen to the plants that are covered by 
kudzu?” The modules in this unit each provide part of the 
answer to this question.

• Module 2: Principles of Ecology 
Students will learn that organisms are connected to 
one another through the flow of energy and the cycling 
of materials within both living and nonliving systems. 

• Module 3: Communities, Biomes, and Ecosystems 
Students will learn that abiotic factors drive community 
composition and interactions in terrestrial and aquatic 
biomes.

• Module 4: Population Ecology 
Students will learn about the factors that influence 
populations of organisms spatially and temporally and 
how human population growth is impacting the Earth. 

• Module 5: Biodiversity and Conservation 
Students will learn about the threats to biodiversity, 
especially climate change, and the methods used to 
address declines in populations of species. 

 GO ONLINE If teaching a 3-course model, go online to 
find associated Earth and Space Science content.

EARTH AND SPACE SCIENCE
Module: Relationships Between Humans  
and Earth
Students will learn about human impacts on Earth,  
its resources, and the environment. They will also 
learn how resources and the environment affect 
human activities.

Unit 1: Ecology

Teacher Presentation: 
Ecology

Science Probe
ADDITIONAL RESOURCEPRESENTATION
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Project Rubric: Science 
Investigation

ADDITIONAL RESOURCEADDITIONAL RESOURCE

Project Rubric: Engineering

Project Planner:  
STEM Unit Project

ADDITIONAL RESOURCEINTERACTIVE CONTENT

Encounter the Phenomenon: 
Ecology

  GO ONLINE

Solve A Problem
STEM UNIT PROJECT

 Ask Questions
 Asking Questions and Defining Problems

Have students write the questions they have about the 
phenomenon on sticky notes and put them on the driving 
question board. A sample board is shown on the Preparing 
for the Unit pages. Alternatively, you can utilize an online 
board with real-time collaboration.
Students should come back to the Driving Question Board 
to remind themselves of what they hope to learn and to 
identify the questions they have answered.

Look For Evidence
 Students can use their Student Editions, the online 

interactive content, labs, investigations, videos, simulations, 
and projects to obtain and evaluate information that  
will help them answer the Encounter the Phenomenon 
question and to complete their STEM Unit Project.

Performance Task: Rooftop Garden
Students will research and identify a specific build-
ing on which their rooftop garden will be located. 
They will make a list of plant and wildlife species 
indigenous to the area and determine what design 
will support those selected species in their garden. 
Students will identify possible containers, growing 
media, storage units, and other materials needed for 
their design. 
This project incorporates the following ideas from 
the Unit:

• flow of energy in a food web
• cycling of matter
• biotic and abiotic factors influencing ecosys-

tem dynamics
• biodiversity and the impact of invasive species 

on ecosystems
This project bundles these performance  
expectations:

HS-LS2-6 HS-LS4-5 HS-ETS1-2
HS-LS2-7 HS-ETS1-1 HS-ETS1-3
HS-LS2-8  

Also covers Earth Performance Expectations: 
HS-ESS2-4 HS-ESS3-2 HS-ESS3-4

 GO ONLINE to the Unit Planning and Presentation 
Resources to find project resources.
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Look for Evidence
As you go through this unit, use the information and your 
experiences to help you answer the phenomenon question as 
well as your own questions. For each activity, record your 
observations in a Summary Table, add an explanation, and 
identify how it connects to the unit and module phenomenon 
questions.

Solve a Problem
STEM UNIT PROJECT

Biodiversity on a Rooftop Investigate how a rooftop garden 
can support biodiversity within an ecosystem.

 GO ONLINE In addition to reading the information in your 
Student Edition, you can find the STEM Unit Project and other 
useful resources online.

  Ask Questions
What questions do you have about 
the phenomenon? Write your  
questions on sticky notes and add 
them to the driving question board 
for this unit.

UNIT 1
ECOLOGY

ENCOUNTER THE PHENOMENON

What might happen to 
the plants that are 
covered by kudzu?

How Does
Energy Move
Through

Ecosystems?
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  GO ONLINE

SCIENCE
PROBES

Formative Assessment Use the online Science Probe 
How does energy move through ecosystems? to 
uncover student preconceptions and previously acquired 
knowledge and to inform your planning. 

ENCOUNTER THE PHENOMENON
Have students study the unit opener photo and read the 
Encounter the Phenomenon question.

Unit Storyline
In this unit, students will seek to answer the question 
“What might happen to the plants that are covered by 
kudzu?” The modules in this unit each provide part of the 
answer to this question.

• Module 2: Principles of Ecology 
Students will learn that organisms are connected to 
one another through the flow of energy and the cycling 
of materials within both living and nonliving systems. 

• Module 3: Communities, Biomes, and Ecosystems 
Students will learn that abiotic factors drive community 
composition and interactions in terrestrial and aquatic 
biomes.

• Module 4: Population Ecology 
Students will learn about the factors that influence 
populations of organisms spatially and temporally and 
how human population growth is impacting the Earth. 

• Module 5: Biodiversity and Conservation 
Students will learn about the threats to biodiversity, 
especially climate change, and the methods used to 
address declines in populations of species. 

 GO ONLINE If teaching a 3-course model, go online to 
find associated Earth and Space Science content.

EARTH AND SPACE SCIENCE
Module: Relationships Between Humans  
and Earth
Students will learn about human impacts on Earth,  
its resources, and the environment. They will also 
learn how resources and the environment affect 
human activities.

Unit 1: Ecology

Teacher Presentation: 
Ecology

Science Probe
ADDITIONAL RESOURCEPRESENTATION
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Solve A Problem
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 Ask Questions
 Asking Questions and Defining Problems

Have students write the questions they have about the 
phenomenon on sticky notes and put them on the driving 
question board. A sample board is shown on the Preparing 
for the Unit pages. Alternatively, you can utilize an online 
board with real-time collaboration.
Students should come back to the Driving Question Board 
to remind themselves of what they hope to learn and to 
identify the questions they have answered.

Look For Evidence
 Students can use their Student Editions, the online 

interactive content, labs, investigations, videos, simulations, 
and projects to obtain and evaluate information that  
will help them answer the Encounter the Phenomenon 
question and to complete their STEM Unit Project.

Performance Task: Rooftop Garden
Students will research and identify a specific build-
ing on which their rooftop garden will be located. 
They will make a list of plant and wildlife species 
indigenous to the area and determine what design 
will support those selected species in their garden. 
Students will identify possible containers, growing 
media, storage units, and other materials needed for 
their design. 
This project incorporates the following ideas from 
the Unit:

• flow of energy in a food web
• cycling of matter
• biotic and abiotic factors influencing ecosys-

tem dynamics
• biodiversity and the impact of invasive species 

on ecosystems
This project bundles these performance  
expectations:

HS-LS2-6 HS-LS4-5 HS-ETS1-2
HS-LS2-7 HS-ETS1-1 HS-ETS1-3
HS-LS2-8  

Also covers Earth Performance Expectations: 
HS-ESS2-4 HS-ESS3-2 HS-ESS3-4

 GO ONLINE to the Unit Planning and Presentation 
Resources to find project resources.
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Look for Evidence
As you go through this unit, use the information and your 
experiences to help you answer the phenomenon question as 
well as your own questions. For each activity, record your 
observations in a Summary Table, add an explanation, and 
identify how it connects to the unit and module phenomenon 
questions.

Solve a Problem
STEM UNIT PROJECT

Biodiversity on a Rooftop Investigate how a rooftop garden 
can support biodiversity within an ecosystem.

 GO ONLINE In addition to reading the information in your 
Student Edition, you can find the STEM Unit Project and other 
useful resources online.

  Ask Questions
What questions do you have about 
the phenomenon? Write your  
questions on sticky notes and add 
them to the driving question board 
for this unit.

UNIT 1
ECOLOGY

ENCOUNTER THE PHENOMENON

What might happen to 
the plants that are 
covered by kudzu?

How Does
Energy Move
Through

Ecosystems?
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Unit Walk-Through

STEM UNIT PROJECT
Students assume the role of a scientist 
or engineer and are charged with 
the task of designing a solution in 
the STEM Unit Project. Each project 
relates back to a specific standard 
correlating to the unit. 

Unit
Inspire your students’ curiosity with real-world phenomena that create the desire to ask questions 
and investigate the world around them. Uncover student preconceptions and allow students to see 
how their thinking changes as they learn throughout the unit. Your students will get excited about 
what they will be learning and set goals for the skills they will develop.  

 GO ONLINE
The Inspire Science 
High School series 
provides numerous 
online supporting 
resources for students 
and teachers. You will 
find the resources that 
correlate the student 
page with wrap around 
resources.

ENCOUNTER THE PHENOMENON
The Unit Opener begins the inquiry process 
by presenting an overarching phenomenon to 
explore throughout the Unit and Module.

Student Edition
Each Student Edition 
page is shown 
and aligns to the 
correlating Teacher 
Edition page.

Smithsonian
 GO ONLINE. Units begin with 

an engaging interactive to help 
engage students as they are 
exploring the phenomenon. 

SCIENCE
PROBES SCIENCE PROBES
 GO ONLINE. The Inspire Science High 

School series begins each unit with a 
formative assessment science probe to 
assess students’ prior knowledge. 

Unit Storyline
The main goal is to 
focus on the desired 
results before planning 
each module’s 
instruction.

Preview the Unit 
includes the standards 
that are covered in the 
unit along with the Big 
Idea for students to 
explore throughout each 
module in the unit. 

 EARTH AND SPACE SCIENCE
Look for the Earth and Space icon at the 
beginning of each unit that is correlated 
to the Earth and Space Performance 
Expectations. This will provide prompts  
to have students go online to find 
correlating Performance Expectations  
to Earth and Space content.  

 GO ONLINE
STEM Unit Project resources 
such as the Project Planner 
and project details are found 
at the Unit Learning Resources 
section. 

INSPIRE TIPS:
The Inspire Science High School Series 
was built with Crosscutting Concepts 
(CCC) seamlessly embedded into 
the program. Look for the call-outs 
throughout the program.

Need a question answered or a consultation with an Inspire Science High School series curriculum specialist?
Email: clientservices@mheducation.com, or contact a member of your pilot support team any time!

STEM Unit Project

Each Unit of the Inspire Science High School series begins with the 
STEM Unit Project. Your students will assume the role of a scientist or 
an engineer and are charged with the task of designing a solution to the 
related Science or Engineering challenge. After each unit, they will reflect 
on that they have learned and how that can be applied to their project.

Build excitement and get students curious about what they will be 
learning with STEM Unit Project that introduces the Science or  
Engineering Challenge then challenges students the task of  
designing a solution.

Check out the Pilot Landing Page for more information on  
STEM Module Projects.

INSPIRE ALL STUDENTS:
The Inspire Science High School series 
uses the student reference text and 
the fully interactive digital experience 
to provide two pathways for learning: 
student-led and teacher-facilitated. each 
pathway provides the ability to adjust 
depending on the preferred method 
of learning.

         GO ONLINE
Go Online to find the Math and Literacy 
Handbook. Each of these handbooks 
provides background information, student 
support, and examples that get students 
ready to make the connections.

Project Rubric: Science 
Investigation

ADDITIONAL RESOURCEADDITIONAL RESOURCE

Project Rubric: Engineering

Project Planner:  
STEM Unit Project

ADDITIONAL RESOURCEINTERACTIVE CONTENT

Encounter the Phenomenon: 
Ecology

  GO ONLINE

Solve A Problem
STEM UNIT PROJECT

 Ask Questions
 Asking Questions and Defining Problems

Have students write the questions they have about the 
phenomenon on sticky notes and put them on the driving 
question board. A sample board is shown on the Preparing 
for the Unit pages. Alternatively, you can utilize an online 
board with real-time collaboration.
Students should come back to the Driving Question Board 
to remind themselves of what they hope to learn and to 
identify the questions they have answered.

Look For Evidence
 Students can use their Student Editions, the online 

interactive content, labs, investigations, videos, simulations, 
and projects to obtain and evaluate information that  
will help them answer the Encounter the Phenomenon 
question and to complete their STEM Unit Project.

Performance Task: Rooftop Garden
Students will research and identify a specific build-
ing on which their rooftop garden will be located. 
They will make a list of plant and wildlife species 
indigenous to the area and determine what design 
will support those selected species in their garden. 
Students will identify possible containers, growing 
media, storage units, and other materials needed for 
their design. 
This project incorporates the following ideas from 
the Unit:

• flow of energy in a food web
• cycling of matter
• biotic and abiotic factors influencing ecosys-

tem dynamics
• biodiversity and the impact of invasive species 

on ecosystems
This project bundles these performance  
expectations:

HS-LS2-6 HS-LS4-5 HS-ETS1-2
HS-LS2-7 HS-ETS1-1 HS-ETS1-3
HS-LS2-8  

Also covers Earth Performance Expectations: 
HS-ESS2-4 HS-ESS3-2 HS-ESS3-4

 GO ONLINE to the Unit Planning and Presentation 
Resources to find project resources.
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Look for Evidence
As you go through this unit, use the information and your 
experiences to help you answer the phenomenon question as 
well as your own questions. For each activity, record your 
observations in a Summary Table, add an explanation, and 
identify how it connects to the unit and module phenomenon 
questions.

Solve a Problem
STEM UNIT PROJECT

Biodiversity on a Rooftop Investigate how a rooftop garden 
can support biodiversity within an ecosystem.

 GO ONLINE In addition to reading the information in your 
Student Edition, you can find the STEM Unit Project and other 
useful resources online.

  Ask Questions
What questions do you have about 
the phenomenon? Write your  
questions on sticky notes and add 
them to the driving question board 
for this unit.

UNIT 1
ECOLOGY
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What might happen to 
the plants that are 
covered by kudzu?

How Does
Energy Move
Through

Ecosystems?
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Solve A Problem
STEM UNIT PROJECT

 Ask Questions
 Asking Questions and Defining Problems

Have students write the questions they have about the 
phenomenon on sticky notes and put them on the driving 
question board. A sample board is shown on the Preparing 
for the Unit pages. Alternatively, you can utilize an online 
board with real-time collaboration.
Students should come back to the Driving Question Board 
to remind themselves of what they hope to learn and to 
identify the questions they have answered.

Look For Evidence
 Students can use their Student Editions, the online 

interactive content, labs, investigations, videos, simulations, 
and projects to obtain and evaluate information that  
will help them answer the Encounter the Phenomenon 
question and to complete their STEM Unit Project.

Performance Task: Rooftop Garden
Students will research and identify a specific build-
ing on which their rooftop garden will be located. 
They will make a list of plant and wildlife species 
indigenous to the area and determine what design 
will support those selected species in their garden. 
Students will identify possible containers, growing 
media, storage units, and other materials needed for 
their design. 
This project incorporates the following ideas from 
the Unit:

• flow of energy in a food web
• cycling of matter
• biotic and abiotic factors influencing ecosys-

tem dynamics
• biodiversity and the impact of invasive species 

on ecosystems
This project bundles these performance  
expectations:

HS-LS2-6 HS-LS4-5 HS-ETS1-2
HS-LS2-7 HS-ETS1-1 HS-ETS1-3
HS-LS2-8  

Also covers Earth Performance Expectations: 
HS-ESS2-4 HS-ESS3-2 HS-ESS3-4

 GO ONLINE to the Unit Planning and Presentation 
Resources to find project resources.
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Look for Evidence
As you go through this unit, use the information and your 
experiences to help you answer the phenomenon question as 
well as your own questions. For each activity, record your 
observations in a Summary Table, add an explanation, and 
identify how it connects to the unit and module phenomenon 
questions.

Solve a Problem
STEM UNIT PROJECT

Biodiversity on a Rooftop Investigate how a rooftop garden 
can support biodiversity within an ecosystem.

 GO ONLINE In addition to reading the information in your 
Student Edition, you can find the STEM Unit Project and other 
useful resources online.

  Ask Questions
What questions do you have about 
the phenomenon? Write your  
questions on sticky notes and add 
them to the driving question board 
for this unit.
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Encounter the Phenomenon

C C C

SE
P DCI  STEM Unit Project Launch

SCIENCE
PROBES Formative Assessment Science Probe

C C C

SE
P DCI  Complete STEM Unit Project

ENGAGE: 
Encounter the Phenomenon
Phenomenon Question

EXPLORE/EXPLAIN: 
Virtual Labs
PhET Simulations
Labs
Applying Practices 
Supporting Resources 

ELABORATE: 
Environmental Connection 
STEM Career Connections 

EVALUATE: 
Lesson Review

C C C

SE
P DCI  Three-Dimensional 

  Assessment

Encounter the Phenomenon
CER  Claim, Evidence, Reasoning

Revisit the Phenomenon

C C C

SE
P DCI  Three-Dimensional Assessment

CER  Claim, Evidence, Reasoning
Labs/Projects

Revisit STEM Unit Project 
Module Test

Vocabulary Review

ELABORATEEVALUATE

ENGAGE
EXPLORE

AND
EXPLAIN

UNIT  OPE NE R MODULE OPE NE R

LESSON

MODULE CLOSE UNIT  CLOSE

 GO ONLINE

Unit and Module At-A-Glance

Each unit phenomenon of Inspire Science High School series sets the stage  for the 
STEM Unit Project . Each module within the unit supports the STEM Unit Project with 
phenomena-driven 5E lessons to support a variety of learning pathways .

Teacher-Facilitated Pathway 
Use the online teacher presentations found 
at each module and lesson to support 
classroom instruction and spark discourse . 
Obtain data to inform your instruction by 
assigning the interactive content,  
additional resources, and assessment .

Student-Led Pathway
Students can use the online interactive 
content, along with the Student Edition, 
Science Notebook, and printable projects 
and labs, to collect evidence to support 
their claims and demonstrate three-
dimensional thinking .

The Inspire Science High School series uses the student reference text 
and the fully interactive digital experience to provide two pathways for 
learning: student-led and teacher-facilitated . Each pathway provides the 
ability to adjust depending on the preferred method of learning .

Unit and module storylines help students 
seek answers to unit anchoring and 
investigative phenomena questions . 
Students are active in developing these 
questions and other questions as they 
use science and engineering practices to 
explain phenomena and solve problems . 
The unit and module storylines provide 
a path that builds on disciplinary core 
ideas and cross cutting concepts .
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Unit and Module At-A-Glance

Each unit phenomenon of Inspire Science High School series sets the stage  for the 
STEM Unit Project . Each module within the unit supports the STEM Unit Project with 
phenomena-driven 5E lessons to support a variety of learning pathways .

Teacher-Facilitated Pathway 
Use the online teacher presentations found 
at each module and lesson to support 
classroom instruction and spark discourse . 
Obtain data to inform your instruction by 
assigning the interactive content,  
additional resources, and assessment .

Student-Led Pathway
Students can use the online interactive 
content, along with the Student Edition, 
Science Notebook, and printable projects 
and labs, to collect evidence to support 
their claims and demonstrate three-
dimensional thinking .

The Inspire Science High School series uses the student reference text 
and the fully interactive digital experience to provide two pathways for 
learning: student-led and teacher-facilitated . Each pathway provides the 
ability to adjust depending on the preferred method of learning .

Unit and module storylines help students 
seek answers to unit anchoring and 
investigative phenomena questions . 
Students are active in developing these 
questions and other questions as they 
use science and engineering practices to 
explain phenomena and solve problems . 
The unit and module storylines provide 
a path that builds on disciplinary core 
ideas and cross cutting concepts .
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INSPIRE TIPS:
The Inspire Science’s High School 
series phenomena-driven 5E lessons 
are designed to provoke critical thinking 
and spark creative problem-solving. 
Use the 5E lessons in Inspire Science 
High School series to encourage deeper 
thinking in each and every student.

Need a question answered or a consultation with an Inspire Science High School series curriculum specialist?
Email: clientservices@mheducation.com, or contact a member of your pilot support team any time!

5E Instructional Support

The 5E Instructional Model provides a proven, 
research driven lesson flow with the flexibility to 
adjust as needed for your classroom needs.

The Inspire Science High School series includes a 
variety of assessment options to support teachers with 
differentiation strategies and support students on their 
journey to mastery of the Performance Expectations.

Check out the Pilot Landing Page for more information 
on the Inspire Science 5E Instructional Model.

INSPIRE ALL STUDENTS:
Challenge your students to push 
themselves to be the best and do the best 
they can. All students learn differently 
and Inspire Science High School series 
provides opportunities for all learners to 
be successful.

         GO ONLINE
Go Online to find support at every step of 
each 5E lesson in Inspire Science High 
School series. Each unit includes online 
LAB support to interactive content to 
encourage students to drive their 
own learning.

Teacher Presentation: 
Organisms and Their 
Relationships

Launch the Lesson: 
Organisms and Their 
Relationships

Presentation: Teacher-Facilitated Pathway
Use the Teacher Presentation to support classroom  
instruction and spark discourse. Obtain data to 
inform your instruction by assigning the Interactive 
Content, Additional Resources, and Assessment.

Interactive Content: Student-Led Pathway
Students can use the online Interactive Content, 
along with the Student Edition, Science Notebook, 
projects, and labs, to collect evidence to support 
their claim. They can record their evidence in their 
Science Journals and the class Summary Table.

IMPLEMENTATION OPTIONS

INTERACTIVE CONTENTPRESENTATION

  GO ONLINE

Engage
Launch the Lesson Interactive Content can be assigned 
the night before class as a lesson preview, during class 
to spark discussion, as a resource during inquiry, or as 
homework.

 Driving Question Board
Have students revisit the DQB to remind themselves of the 
Unit and Module questions. Have them identify the sticky 
note questions they think will be answered in this lesson. 
Then, have students read the Focus Question and add it 
to the DQB. Students will revisit the Focus Question at the 
end of the lesson.

Explore and Explain
 Science Journal Remind students to keep records of 

their investigations in their Science Journals. Additionally,  
be sure that each reading or activity is added to the  
class Summary table.

C C C

SE
P DCI  Three-Dimensional Thinking The activities called out 

in the Student Edition will allow students to practice three-
dimensional thinking. Worksheets for these activities can 
be found online.

Reading Strategy
Self-Monitor Comprehension Have students ask them-
selves questions as they read. If they finish a paragraph 
and have a question that has not been answered, they 
should reread the text where the question may be 
 answered. If they still cannot answer it, they should write 
down the question and ask the teacher or another student 
to help to answer it. This will help students understand the 
concepts. It may be useful to walk through the room and 
prompt students with questions while they read. 

Get It?
Answers will vary, but should include reasonable and 
specific examples of biotic and abiotic factors and how 
they interact. 

Lesson 1: Organisms and Their Relationships

 Organization for Matter and Energy 
Flow in Organisms
LS1.C As matter and energy flow through different 
organizational levels of living systems, chemical 
elements are recombined in different ways to form 
different products.

*bold font indicates the part of the DCI covered in 
this lesson.
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Ecology
The best way for scientists to gain valuable insight about the interactions between 
organisms and their environments and between different species of organisms is by 
observation. By completing such observations, scientists have determined that each 
organism, regardless of where it lives, depends on nonliving factors found in its envi-
ronment and on other organisms living in the same environment for survival. In other 
words, all living things need both non-living and living things to survive. 

For example, green plants provide a source of food for many organisms as well as a 
place to live. The animals that eat the plants provide a source of food for other animals. 
The interactions and interdependence of organisms with each other and their environ-
ments are not unique. The same type of dependency occurs whether the environment is 
a barren desert, a tropical rain forest, or a grassy meadow. Ecology is the scientific 
discipline in which the relationships among living organisms and the interactions the 
organisms have with their environments are studied.

The study of organisms and their environments is not new. The word ecology was first 
introduced in 1866 by Ernst Haeckel, a German biologist. However, the field of ecology 
did not really become prominent until the twentieth century. Since that time, it has 
continued to increase in importance and scope. You can see just some of the many 
significant milestones in ecology in Figure 1, on the next page.

Get It?
Describe some of the interactions that occur between living and nonliving things 
in your community.

FOCUS QUESTION

What relationships among organisms might exist with a bird 
nest built in a thorny tree?

LESSON 1
ORGANISMS AND THEIR RELATIONSHIPS

C C C

SE
P DCI

COLLECT EVIDENCE
Use your Science Journal to 

record the evidence you collect as 
you complete the readings and 
activities in this lesson.

INVESTIGATE 
 GO ONLINE to find these activities and more resources.

 BioLab: Explore Habitat Size and Species Diversity
Plan and carry out an investigation to determine what effect increasing the size of a habitat 
has on species diversity.

 Virtual Investigation: Model Ecosystems
Use a model to determine how energy flows through an ecosystem.

 Disciplinary Core Ideas  Crosscutting Concepts  Science & Engineering Practices3D THINKING
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Lesson Check: Organisms 
and Their Relationships

Vocabulary Flashcards: 
Organisms and Their 
Relationships

ADDITIONAL RESOURCE

  GO ONLINE
ADDITIONAL RESOURCE

ADDITIONAL RESOURCE

Lesson 1: Organisms and Their Relationships

 Elaborate  
Return to the DQB and have students determine what 
questions they can answer. At this point, they should be 
able to answer the Focus Question.

Evaluate 
Formative Assessment Check

Have students differentiate between the three 
categories of symbiosis and give an example of each. 
The three categories are mutualism, commensalism, 
and parasitism. Examples will vary.  

Remediation Give each student three index cards. 
Have them write the types of symbiosis explained 
in this lesson on one side and make a visual cue 
on the other side. One helpful way for students to 
visualize is to use plus and minus signs. For example, 
with mutualism, both organisms benefit, so it can 
be represented with +/+. Parasitism: +/-, and 
commensalism: +/0 (0 can represent no effect). Then 
allow students to trade cards with the code side up and 
identify the type of symbiosis. Have students use the 
cards to quiz each other on these relationships.

Check Your Progress
1. Unfavorable factors might restrict the population  

numbers and ability to reproduce. Some factors that 
are unfavorable to one species might be favorable to 
 another. 

2. Temperature defines a polar bear’s community and 
 ecosystem. The bear’s food sources and its physiology 
are adapted to the cold temperatures. 

3. Fewer organisms will be found in their zone of 
 physiological intolerance than in their tolerance zone. 

4. Answers will vary depending on student choices. All 
answers should clearly distinguish between a habitat 
(which is an area) and a niche (which is a role). 

5. The steelhead trout will grow more slowly in their zone  
of physiological stress. 

6. Catfish can tolerate a temperature from 10ºC to 25ºC.

Formative Assessment: Lesson Check

 GO ONLINE You might want to assign from the 
Additional Resources the pre-made Lesson Check based 
on key concepts and disciplinary core ideas, or you can 
customize your own using the customization tool. 

34 Module 2 • Principles of Ecology
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Go online to follow your personalized learning path to review, practice, 
and reinforce your understanding.

Summary
• Ecology is the branch of biol-

ogy that focuses on interrela-
tionships between organisms 
and their environments.

• Abiotic and biotic limiting 
factors restrict the growth of a 
population within a community. 

• Organisms have a range of 
tolerance for each limiting 
factor that they encounter.

• Levels of organization in 
ecological studies include 
organism, population, biologi-
cal community, ecosystem, 
biome, and biosphere.

• Symbiotic relationships such as 
commensalism, parasitism, and 
mutualism exist when two or 
more species live together.

Demonstrate Understanding
1. Predict how unfavorable abiotic and biotic factors 

affect a species.
2. Identify how temperature is a limiting factor for polar 

bears.
3. Describe how ranges of tolerance affect the distribu-

tion of a species.
4. Differentiate between the habitat and niche of an 

organism that is found in your community.

Explain Your Thinking
5.  Interpret Figure 6 and predict the general growth 

trend for steelhead trout in a stream that is 22˚C. 
6.    Graph the following data to 

determine the range of tolerance for catfish. The first 
number in each pair of data is temperature in degrees 
Celsius; the second number is the number of catfish 
found in the stream: (0, 0); (5, 0); (10, 2); (15, 15); (20, 13); 
(25, 3); (30, 0); (35, 0). Choose an appropriate scale 
and units for your graph.

Check Your Progress

Parasitism A symbiotic relationship in which 
one organism benefits at the expense of 
another organism is parasitism (PER us suh tih 
zum). Parasites can be external, such as ticks 
and fleas, or internal, such as bacteria, 
tapeworms, and roundworms. In most cases of 
parasitism, the parasite does not kill the host, 
instead only harming or weakening it. This is 
because the death of the host would also mean 
the death of the parasite unless it could quickly 
find another host. This is not the case of the 
tomato hornworm that is infected with cocoons 
of a parasitic wasp in Figure 11, because the 
pupating wasps will most likely kill their host.  

Another type of parasitism is brood parasitism. 
Brown-headed cowbirds demonstrate brood 
parasitism because they rely on other bird 
species to build their nests and incubate their 
eggs. A brown-headed cowbird lays its eggs in 

another bird’s nest and abandons the eggs. The 
host bird incubates and feeds the young cow-
birds. Often the baby cowbirds push the host’s 
eggs or young from the nest, resulting in the 
survival of only the cowbirds. In some areas, 
the brown-headed cowbirds have significantly 
lowered the population of songbirds through 
this type of parasitism.

Figure 11 This tomato hornworm is host to a number of 
pupating parasitic wasps. This case of parasitism is 
unusual because the wasps will likely kill their host.

MATH Connection

34  Module 2 • Principles of Ecology

Program: HSS_NA Component: Biology_SE
PDF Pass

Vendor: Lumina Chapter: 02

Inspire Biology LearnSmart

CHECK OUT THE 
PROGRAM GUIDE



12

 25Phenomena-Driven, Inquiry-Based, Hands-On Learning 2524 Program Design

Fu
se

/G
et

ty
 I

m
ag

es

Inquiry-Based Learning

Demonstrations &  
Hands-on Activities

Research

Simulations

     Investigate questions and solve problems from a variety of angles .  
     Inquiry-driven instruction gives students the practice they need to 
succeed in developing solutions to whatever challenges they may encounter .

Types of Inquiry Activities in Each High School  
Program of Inspire Science
Inquiry is more than hands-on activities . With Inspire Science's  
High School series, students will investigate phenomena through  
several techniques reflective of the way science and engineering  
are done in the real world .

INQUIRY ACTIVITIES

Hands-On Inquiry
Inspire Science High School series is centered 
around inquiry where the program provides several 
opportunities in each module for student exploration . 

All inquiry activities in Inspire Science High 
School series promote student engagement 
and allow each student to develop inquiry 
and science and engineering skills . 

 SyncBlasts™
SyncBlasts™ provides reading and writing 
assignments that present science and current event 
topics relevant to students’ lives and their world . 
Providing a variety of rich multimedia—including 
a Preview Videos, Case Studies, Explainer Videos 
and The Point News Show—SyncBlasts are an 
engaging and smart way to build critical thinking, 
writing, and research skills . New reading and 
writing assignments are published regularly . 

SyncBlasts challenge students to: 

• Build vital research, writing, and critical thinking 
skills while providing an easy entry point for 
peer review . Develop informed opinions on 
high-interest topics of cultural significance . 

• Express their opinions succinctly, 
in a familiar format . 

• Participate in thoughtful discussions 
with an authentic audience of peers . 

Supporting student curiosity and deep 
discussions, SyncBlasts includes videos with 
peers modeling academic conversations about 
case studies, research and current events .Engineering

The Inspire Science  
Inquiry Spectrum 
Not all inquiry activities are the same . Depending 
upon the available time and student readiness, 
structured inquiry might be perfect, or your class 
may be ready for open inquiry . The Inspire Science 
High School series Inquiry Spectrum provides 
flexible options to adjust the inquiry level to 
align with the learning needs of each student .

Research suggests that  
deploying the appropriate  
type of inquiry approach at  
various stages of students’ learning can 
improve their understanding of scientific 
concepts and procedures .
Riga, 2017; Martin-Hansen, 2002

Did You Know?
Simulations support science learners by  
situating new concepts and skills in an interactive, 
engaging, and student-centered context . They also 
allow for experimentation with scenarios that would not 
otherwise be practically feasible or safe, due to limitations 
of time scale, materials access, and other factors .  
Barab & Dede, 2007; Scalise et al ., 2011

Did You Know?
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Inquiry-Based Learning

Demonstrations &  
Hands-on Activities

Research

Simulations

     Investigate questions and solve problems from a variety of angles .  
     Inquiry-driven instruction gives students the practice they need to 
succeed in developing solutions to whatever challenges they may encounter .

Types of Inquiry Activities in Each High School  
Program of Inspire Science
Inquiry is more than hands-on activities . With Inspire Science's  
High School series, students will investigate phenomena through  
several techniques reflective of the way science and engineering  
are done in the real world .

INQUIRY ACTIVITIES

Hands-On Inquiry
Inspire Science High School series is centered 
around inquiry where the program provides several 
opportunities in each module for student exploration . 

All inquiry activities in Inspire Science High 
School series promote student engagement 
and allow each student to develop inquiry 
and science and engineering skills . 

 SyncBlasts™
SyncBlasts™ provides reading and writing 
assignments that present science and current event 
topics relevant to students’ lives and their world . 
Providing a variety of rich multimedia—including 
a Preview Videos, Case Studies, Explainer Videos 
and The Point News Show—SyncBlasts are an 
engaging and smart way to build critical thinking, 
writing, and research skills . New reading and 
writing assignments are published regularly . 

SyncBlasts challenge students to: 

• Build vital research, writing, and critical thinking 
skills while providing an easy entry point for 
peer review . Develop informed opinions on 
high-interest topics of cultural significance . 

• Express their opinions succinctly, 
in a familiar format . 

• Participate in thoughtful discussions 
with an authentic audience of peers . 

Supporting student curiosity and deep 
discussions, SyncBlasts includes videos with 
peers modeling academic conversations about 
case studies, research and current events .Engineering

The Inspire Science  
Inquiry Spectrum 
Not all inquiry activities are the same . Depending 
upon the available time and student readiness, 
structured inquiry might be perfect, or your class 
may be ready for open inquiry . The Inspire Science 
High School series Inquiry Spectrum provides 
flexible options to adjust the inquiry level to 
align with the learning needs of each student .

Research suggests that  
deploying the appropriate  
type of inquiry approach at  
various stages of students’ learning can 
improve their understanding of scientific 
concepts and procedures .
Riga, 2017; Martin-Hansen, 2002

Did You Know?
Simulations support science learners by  
situating new concepts and skills in an interactive, 
engaging, and student-centered context . They also 
allow for experimentation with scenarios that would not 
otherwise be practically feasible or safe, due to limitations 
of time scale, materials access, and other factors .  
Barab & Dede, 2007; Scalise et al ., 2011
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Need a question answered or a consultation with an Inspire Science High School series curriculum specialist?
Email: clientservices@mheducation.com, or contact a member of your pilot support team any time!

Inquiry-Based Learning

INSPIRE ALL STUDENTS:
The level of support needed in your 
classroom for the Inquiry activities may 
be adjusted based on your students and 
the content. Use the Teacher-Facilitated 
Pathway or the Student-Led Pathway 
depending on the preferred method 
of learning.

Every unit in the Inspire Science High School series 
offers multiple inquiry-based activities. Inquiry-driven 
instruction gives your students the practice they 
need to succeed in developing solutions to whatever 
challenges they encounter. Your students will use their 
findings from these activities to communicate their 
understanding through the STEM Unit Project.

Check out the Pilot Landing Page for more 
information on Inquiry-Based Learning.

INSPIRE TIPS:
Inquiry is more than hands-on activities. 
With the Inspire Science High School 
series, students investigate phenomenon 
through several techniques, such as data 
analysis, engineering, hands-on, research, 
and simulations. Check out the Module 
Planner at the beginning of each module 
to see how, what, and where your students 
will be participating in inquiry activities.

         GO ONLINE
Interactive Content Videos demonstrate 
and provide direction and inspiration for 
all students. Find them online throughout 
each Unit and in the Professional Learning 
Library under course materials. 

Teacher Toolbox

Identifying Preconceptions
The following common preconceptions will be 
 addressed at point of use in the lessons
Lesson 1
• Parasites always kill their hosts.

Lesson 2
• Food chains have ends.

Lesson 3
• The same molecules of water are endlessly recycled 

through the water cycle. 

Claim, Evidence, Reasoning
  Obtaining, Evaluating, and  
Communicating Information

Make Your Claim
A scientific claim answers a question or offers a solution 
to a problem. Give students time to reflect and brainstorm, 
then have each student take a clear stand and write a 
claim in their CER charts.

Collect Evidence
After students have made a claim, they are ready to collect 
evidence. Research, experimentation, or data  interpretation 
are common sources of scientific evidence.

 The online Launch Lab Problems in Drosophila 
world? can be used at this time as a starting point for 
investigation.

At the end of each reading or activity, students should 
record their evidence in the class Summary Table.

Module 2: Encounter the Phenomenon
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MODULE 2
PRINCIPLES OF ECOLOGY

ENCOUNTER THE PHENOMENON

Why would a bird build a nest  
in a tree with thorns?

 GO ONLINE to watch a video 
about community interactions in an 
ecosystem.

 Ask Questions
Do you have other questions about the phenomenon? If so, add them to the driving 
question board.

CER  Claim, Evidence, Reasoning
Make Your Claim Use your 
CER chart to make a claim 
about why a bird would build 
a nest in a tree with thorns. 
Explain your reasoning.

Collect Evidence Use the 
lessons in this module to 
collect evidence to support 
your claim. Record your 
evidence as you move 
through the module.

Explain Your Reasoning You 
will revisit your claim and 
explain your reasoning at the 
end of the module.

 GO ONLINE to access your CER chart and explore resources that can help you collect 
evidence.

LESSON 2: Explore & Explain: 
Energy Flow in an Ecosystem: 
Food Webs

LESSON 1: Explore & Explain: 
Levels of Organization 

Additional Resources
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Virtual Investigation: Model 
Ecosystems

ADDITIONAL RESOURCEINTERACTIVE CONTENT

Explore and Explain: Levels 
of Organization
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Lesson 1: Organisms and Their Relationships

Extension 
Have students read the text under the head Levels of 
Organization. Another name for the levels of organization 
is biological hierarchy. This hierarchy actually begins at the 
atomic level, with electrons, protons, and neutrons. 
Discourse: What are the levels of biological hierarchy 
between subatomic particles and organism? Explain your 
reasoning. atom, molecule, organelle, cell, tissue, organ, 
organ system, organism 

Use Graphic Organizers 
Have students fold a sheet of paper in half horizontally. 
Then have students make six equal tabs by cutting five slits 
in the top layer of the paper. Ask students to label each 
tab with the levels of organization and write the definition 
of each level of hierarchy under the appropriate tab. On 
the back of the paper, have students sketch an example 
of each level of organization. The examples should be 
different from the examples given in the text.  

Formative Assessment Check

What is the lowest level of organization that most 
 ecologists study? individual organism  
What name is given to several organisms of the same 
species interacting together? population  
What factors are included in an ecosystem that are not 
included in a community? abiotic factors  
Describe how ecosystems and biomes differ. Biomes 
include several ecosystems interacting over a large area. 
Which level of biological organization is the most 
 complex? biosphere 

Get It?
Other biomes might be terrestrial, atmospheric, and 
subterranean. LAB

 Crosscutting Concepts
Scale, Proportion, and Quantity Have students examine 
Figure 7 and generate questions before developing their 
models, such as

How does the model show relative size?
Is the model drawn to scale?
How does the scale of the model help or hinder 
 understanding?

30 Module 2 • Principles of Ecology
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Levels of Organization
The biosphere is too large and complex for 
most ecological studies. To study relationships 
within the biosphere, ecologists look at differ-
ent levels of organization or smaller pieces of 
the biosphere. The levels increase in complexity 
as the numbers and interactions between 
organisms increase. The levels of organization 
are: organism, population, biological commu-
nity, ecosystem, biome, and biosphere. Refer to 
Figure 7 as you read about each level.

Organisms, populations, and 
biological communities
The lowest level of organization is the individ-
ual organism itself. In Figure 7 on the next 
page, the organism is represented by a single 
fish. Individual organisms of a single species 
that share the same geographic location at the 
same time make up a population. The school of 
fish represents a population of organisms. 
Individual organisms often compete for the 
same resources, and if resources are plentiful, 
the population can grow. Usually there are 
factors that prevent populations from becoming 
extremely large. For example, when the popula-
tion has grown beyond what the available 
resources can support, the population size 
declines until it reaches the number of individ-
uals that the available resources can support. 

The next level of organization is the biological 
community, a group of interacting populations 
that occupy the same geographic area at the 
same time. Organisms might or might not 

compete for the same resources in a biological 
community. The collection of plant and animal 
populations, including the school of fish, 
represent a biological community.

Ecosystems, biomes, and the 
biosphere 
The next level of organization after a biological 
community is an ecosystem. An ecosystem is a 
biological community and all of the abiotic 
factors that affect it. As you can see in Figure 7, 
an ecosystem might contain an even larger 
collection of organisms than a biological com-
munity. In addition, it contains the abiotic 
factors present, such as water temperature and 
light availability. Although Figure 7 represents 
an ecosystem as a large area, an ecosystem also 
can be small, such as an aquarium or tiny 
puddle. The boundaries of an ecosystem are 
somewhat flexible and can change, and ecosys-
tems even might overlap. The next level of 
organization is the biome. 

A biome is a large group of ecosystems that 
share the same climate and have similar types 
of communities. The biome shown in Figure 7 
is a marine biome. All of the biomes on Earth 
combine to form the highest level of organiza-
tion—the biosphere.

Get It?
Infer what other types of biomes might be 
found in the biosphere if the one shown in 
Figure 7 is called a marine biome.

CROSSCUTTING CONCEPTS
Scale, Proportion, and Quantity When building a model, it is important to 
consider different measures of size, time, and energy. Design a model that 
illustrates the levels of organization in the biosphere. Trade models with a 
classmate and offer feedback about how changes in scale, proportion, or 
quantity affect the performance of the model.

STUDY TIP
Question Session Study the levels of organiza-
tion illustrated in Figure 7 with a partner. 
Question each other about the topic to deepen 
your knowledge.
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Virtual Investigation: Model 
Ecosystems

ADDITIONAL RESOURCEINTERACTIVE CONTENT

Explore and Explain: Levels 
of Organization

  GO ONLINE

D
on

 H
am

m
on

d/
D

es
ig

n 
Pi

cs

Lesson 1: Organisms and Their Relationships

Extension 
Have students read the text under the head Levels of 
Organization. Another name for the levels of organization 
is biological hierarchy. This hierarchy actually begins at the 
atomic level, with electrons, protons, and neutrons. 
Discourse: What are the levels of biological hierarchy 
between subatomic particles and organism? Explain your 
reasoning. atom, molecule, organelle, cell, tissue, organ, 
organ system, organism 

Use Graphic Organizers 
Have students fold a sheet of paper in half horizontally. 
Then have students make six equal tabs by cutting five slits 
in the top layer of the paper. Ask students to label each 
tab with the levels of organization and write the definition 
of each level of hierarchy under the appropriate tab. On 
the back of the paper, have students sketch an example 
of each level of organization. The examples should be 
different from the examples given in the text.  

Formative Assessment Check

What is the lowest level of organization that most 
 ecologists study? individual organism  
What name is given to several organisms of the same 
species interacting together? population  
What factors are included in an ecosystem that are not 
included in a community? abiotic factors  
Describe how ecosystems and biomes differ. Biomes 
include several ecosystems interacting over a large area. 
Which level of biological organization is the most 
 complex? biosphere 

Get It?
Other biomes might be terrestrial, atmospheric, and 
subterranean. LAB

 Crosscutting Concepts
Scale, Proportion, and Quantity Have students examine 
Figure 7 and generate questions before developing their 
models, such as

How does the model show relative size?
Is the model drawn to scale?
How does the scale of the model help or hinder 
 understanding?
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Levels of Organization
The biosphere is too large and complex for 
most ecological studies. To study relationships 
within the biosphere, ecologists look at differ-
ent levels of organization or smaller pieces of 
the biosphere. The levels increase in complexity 
as the numbers and interactions between 
organisms increase. The levels of organization 
are: organism, population, biological commu-
nity, ecosystem, biome, and biosphere. Refer to 
Figure 7 as you read about each level.

Organisms, populations, and 
biological communities
The lowest level of organization is the individ-
ual organism itself. In Figure 7 on the next 
page, the organism is represented by a single 
fish. Individual organisms of a single species 
that share the same geographic location at the 
same time make up a population. The school of 
fish represents a population of organisms. 
Individual organisms often compete for the 
same resources, and if resources are plentiful, 
the population can grow. Usually there are 
factors that prevent populations from becoming 
extremely large. For example, when the popula-
tion has grown beyond what the available 
resources can support, the population size 
declines until it reaches the number of individ-
uals that the available resources can support. 

The next level of organization is the biological 
community, a group of interacting populations 
that occupy the same geographic area at the 
same time. Organisms might or might not 

compete for the same resources in a biological 
community. The collection of plant and animal 
populations, including the school of fish, 
represent a biological community.

Ecosystems, biomes, and the 
biosphere 
The next level of organization after a biological 
community is an ecosystem. An ecosystem is a 
biological community and all of the abiotic 
factors that affect it. As you can see in Figure 7, 
an ecosystem might contain an even larger 
collection of organisms than a biological com-
munity. In addition, it contains the abiotic 
factors present, such as water temperature and 
light availability. Although Figure 7 represents 
an ecosystem as a large area, an ecosystem also 
can be small, such as an aquarium or tiny 
puddle. The boundaries of an ecosystem are 
somewhat flexible and can change, and ecosys-
tems even might overlap. The next level of 
organization is the biome. 

A biome is a large group of ecosystems that 
share the same climate and have similar types 
of communities. The biome shown in Figure 7 
is a marine biome. All of the biomes on Earth 
combine to form the highest level of organiza-
tion—the biosphere.

Get It?
Infer what other types of biomes might be 
found in the biosphere if the one shown in 
Figure 7 is called a marine biome.

CROSSCUTTING CONCEPTS
Scale, Proportion, and Quantity When building a model, it is important to 
consider different measures of size, time, and energy. Design a model that 
illustrates the levels of organization in the biosphere. Trade models with a 
classmate and offer feedback about how changes in scale, proportion, or 
quantity affect the performance of the model.

STUDY TIP
Question Session Study the levels of organiza-
tion illustrated in Figure 7 with a partner. 
Question each other about the topic to deepen 
your knowledge.
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Uniting Phenomena
Phenomenon-driven instruction levels the playing field for learners 
by allowing them to access the core science content through 
a shared experience observing a highly relevant real-world 
phenomenon . When students feel a personal connection to the 
phenomenon, they are more invested in aggregating the knowledge 
needed to explain the event . It is through these shared occurrences 
and supported instruction that learning is truly accessible to ALL 
students as they work towards achieving their learning goals .

Adaptive Learning 
At McGraw-Hill Education, we recognize that no 
two students are alike . Using revolutionary adaptive 
technology, LearnSmart® builds a learning experience 
unique to each student’s individual needs .
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Flexible Implementation to Match  
Your Classroom Needs

Inspire All Students
EL Support
Rooted in learning sciences research, Inspire Science 
High School series applies the best instructional 
practices for teaching EL students . Each module and 
lesson have scaffolded activities designed to meet the 
English Language Development Standards which offers 
students of any level of English language proficiency 
the opportunity to engage in academically challenging 
science and engineering content that will grow content 
knowledge and support language acquisition .
Throughout each High School program, 
Inspire Science you will find:
• EL Overview for Teachers 

• Module-level support for teachers 

• Targeted support in the Teacher's Edition 

• Student worksheets with EL strategies
Strategies and activities allow for EL instruction that is just right for 
each of your students .

Advanced Learners and Gifted Learners
Provide your advanced and gifted learners with challenging activities 
that identify the Depth of Knowledge (DOK) to provide enrichment 
opportunities for demonstrating advanced performance in science 
and engineering . This is in addition to the Approaching, On, and 
Beyond Level support, included in the differentiated instruction 
strategies for each module and lesson .

Alignment with Universal  
Design for Learning (UDL)  
guidelines has been found to  
increase student engagement and 
contribute to improved learning outcomes, 
particularly for struggling learners .  
King-Sears, 2009; Katz, 2013
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Basic Cell Types 
You have learned, according to the cell theory, that cells are the basic units of all living 
organisms. By observing your own body and the living things around you, you might 
infer that cells must exist in various shapes and sizes. You also might infer that cells 
differ based on the functions they perform for an organism. However, all cells have at 
least one physical trait in common: they all have a structure called a plasma membrane. 
A plasma membrane, shown in Figure 4, is a boundary that helps control what enters 
and leaves the cell. Each of your skin cells has a plasma membrane, as do the cells of a 
rattlesnake. 

Cells generally have a number of functions in common. 

• Most cells have genetic material in some form that provides instructions for making sub-
stances that the cell needs.

• Cells also break down molecules to generate energy. 

Two basic cell types Scientists group cells into two basic types. These types are 
prokaryotic (pro kar ee AW tik) cells and eukaryotic (yew kar ee AW tik) cells. 
 Eukaryotic cells generally are one to one hundred times larger than prokaryotic cells. 
When you compare the prokaryotic and eukaryotic cells in Figure 4 you will notice that 
both have a plasma membrane, but one cell contains many distinct internal structures 
called organelles—specialized membrane-bound structures that carry out specific cell 
functions in different parts of the cell at the same time. 

Figure 4 The prokaryotic cell on the left is smaller and appears less complex than the eukaryotic cell on the 
right. The prokaryotic cell has been enlarged for the purpose of comparing each cell’s internal structures.

CROSSCUTTING CONCEPTS
Structure and Function An analogy is a comparison of two things that can help 
to explain a concept. A cell’s genetic material provides instructions for making 
what the cell needs. An analogy for this genetic material, then, might be a recipe. 
Using evidence from the text, decide on something that could serve as an 
analogy for the plasma membrane. Justify your analogy in a short paragraph. 

WORD ORIGINS
eukaryotic
prokaryotic
eu- prefix; from Greek, meaning 
true
pro- prefix; from Greek, meaning 
before
-kary from Greek, meaning nucleus
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Lesson 1: Cell Discovery and Theory

Observe and Infer
Have students view slides or micrographs of at least one 
prokaryotic cell, such as a bacterium, and eukaryotic cells, 
such as Euglena or skin cells. 
Ask: What differences do you observe between the two 
cells? Students should observe that the eukaryotic cells 
are larger and have organelles. They might observe the 
movement of the Euglena and various structures within 
the Euglena cell, such as the red eyespot, the flagella, and 
chloroplasts depending on the slides viewed. Contrast 
these two basic cell types while discussing prokaryotic and 
eukaryotic cells.

 Structure and Function 
Get students thinking about the relationship between 
structure and function by asking them to identify how the 
form of an everyday object helps to make it suitable for its 
intended function.
TK

 Using Mathematics and Computational 
Thinking
Have students calculate how many cells could line up end-
to-end in 1 cm if each cell is 100 μm in length. 100 cells This 
would represent a large eukaryotic cell. Many bacteria are 
only 1 μm in length. Say to Students:  Many viral particles 
are only about 100 nanometers in diameter. Ask students 
to arrange the size of bacteria, eukaryotic, and viral struc-
tures in order from largest to smallest. [virus, bacterial cell, 
eukaryotic cell.)

EL Support
Writing  ELD  PI.9/10.6a

Support students in understanding compare/
contrast structures to interpret the paragraph 
“Two basic cell types.”

EMERGING LEVEL Ask students to highlight the 
two sentences that contain a comparison. Elicit 
the comparison words in these two sentences 
(one hundred times larger than, both have…but…). 
Create a Venn diagram together and elicit from 
students similarities and differences in the cells to 
include in the diagram. 

BRIDGING LEVEL Elicit compare/contrast words from 
students using the classroom environment/realia. 
Then, direct students to use the text and images to 
list similarities and differences in the cells on a Venn 
Diagram.

Explore and Explain: Basic 
Cell Types

ADDITIONAL RESOURCE

  GO ONLINE
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Lesson 1 • Cell Discovery and Theory 167Inspires Science's High School series has been designed to ensure that ALL 
students have access to quality, intellectually-rich science and engineering 
curriculum that supports language development and provides engaging  
learning opportunities . Here’s how!

Did You Know?

The NSTA recommends  
supporting EL students by 
incorporating collaboration, explicitly 
teaching new vocabulary, and using 
technology in the classroom .  
Alozie et al ., 2010; Colorín Colorado, 2014; 
Helman et al ., 2015; Medina-Jerez et al ., 2007
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Uniting Phenomena
Phenomenon-driven instruction levels the playing field for learners 
by allowing them to access the core science content through 
a shared experience observing a highly relevant real-world 
phenomenon . When students feel a personal connection to the 
phenomenon, they are more invested in aggregating the knowledge 
needed to explain the event . It is through these shared occurrences 
and supported instruction that learning is truly accessible to ALL 
students as they work towards achieving their learning goals .

Adaptive Learning 
At McGraw-Hill Education, we recognize that no 
two students are alike . Using revolutionary adaptive 
technology, LearnSmart® builds a learning experience 
unique to each student’s individual needs .
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Flexible Implementation to Match  
Your Classroom Needs

Inspire All Students
EL Support
Rooted in learning sciences research, Inspire Science 
High School series applies the best instructional 
practices for teaching EL students . Each module and 
lesson have scaffolded activities designed to meet the 
English Language Development Standards which offers 
students of any level of English language proficiency 
the opportunity to engage in academically challenging 
science and engineering content that will grow content 
knowledge and support language acquisition .
Throughout each High School program, 
Inspire Science you will find:
• EL Overview for Teachers 

• Module-level support for teachers 

• Targeted support in the Teacher's Edition 

• Student worksheets with EL strategies
Strategies and activities allow for EL instruction that is just right for 
each of your students .

Advanced Learners and Gifted Learners
Provide your advanced and gifted learners with challenging activities 
that identify the Depth of Knowledge (DOK) to provide enrichment 
opportunities for demonstrating advanced performance in science 
and engineering . This is in addition to the Approaching, On, and 
Beyond Level support, included in the differentiated instruction 
strategies for each module and lesson .

Alignment with Universal  
Design for Learning (UDL)  
guidelines has been found to  
increase student engagement and 
contribute to improved learning outcomes, 
particularly for struggling learners .  
King-Sears, 2009; Katz, 2013
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Basic Cell Types 
You have learned, according to the cell theory, that cells are the basic units of all living 
organisms. By observing your own body and the living things around you, you might 
infer that cells must exist in various shapes and sizes. You also might infer that cells 
differ based on the functions they perform for an organism. However, all cells have at 
least one physical trait in common: they all have a structure called a plasma membrane. 
A plasma membrane, shown in Figure 4, is a boundary that helps control what enters 
and leaves the cell. Each of your skin cells has a plasma membrane, as do the cells of a 
rattlesnake. 

Cells generally have a number of functions in common. 

• Most cells have genetic material in some form that provides instructions for making sub-
stances that the cell needs.

• Cells also break down molecules to generate energy. 

Two basic cell types Scientists group cells into two basic types. These types are 
prokaryotic (pro kar ee AW tik) cells and eukaryotic (yew kar ee AW tik) cells. 
 Eukaryotic cells generally are one to one hundred times larger than prokaryotic cells. 
When you compare the prokaryotic and eukaryotic cells in Figure 4 you will notice that 
both have a plasma membrane, but one cell contains many distinct internal structures 
called organelles—specialized membrane-bound structures that carry out specific cell 
functions in different parts of the cell at the same time. 

Figure 4 The prokaryotic cell on the left is smaller and appears less complex than the eukaryotic cell on the 
right. The prokaryotic cell has been enlarged for the purpose of comparing each cell’s internal structures.

CROSSCUTTING CONCEPTS
Structure and Function An analogy is a comparison of two things that can help 
to explain a concept. A cell’s genetic material provides instructions for making 
what the cell needs. An analogy for this genetic material, then, might be a recipe. 
Using evidence from the text, decide on something that could serve as an 
analogy for the plasma membrane. Justify your analogy in a short paragraph. 

WORD ORIGINS
eukaryotic
prokaryotic
eu- prefix; from Greek, meaning 
true
pro- prefix; from Greek, meaning 
before
-kary from Greek, meaning nucleus
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Lesson 1: Cell Discovery and Theory

Observe and Infer
Have students view slides or micrographs of at least one 
prokaryotic cell, such as a bacterium, and eukaryotic cells, 
such as Euglena or skin cells. 
Ask: What differences do you observe between the two 
cells? Students should observe that the eukaryotic cells 
are larger and have organelles. They might observe the 
movement of the Euglena and various structures within 
the Euglena cell, such as the red eyespot, the flagella, and 
chloroplasts depending on the slides viewed. Contrast 
these two basic cell types while discussing prokaryotic and 
eukaryotic cells.

 Structure and Function 
Get students thinking about the relationship between 
structure and function by asking them to identify how the 
form of an everyday object helps to make it suitable for its 
intended function.
TK

 Using Mathematics and Computational 
Thinking
Have students calculate how many cells could line up end-
to-end in 1 cm if each cell is 100 μm in length. 100 cells This 
would represent a large eukaryotic cell. Many bacteria are 
only 1 μm in length. Say to Students:  Many viral particles 
are only about 100 nanometers in diameter. Ask students 
to arrange the size of bacteria, eukaryotic, and viral struc-
tures in order from largest to smallest. [virus, bacterial cell, 
eukaryotic cell.)

EL Support
Writing  ELD  PI.9/10.6a

Support students in understanding compare/
contrast structures to interpret the paragraph 
“Two basic cell types.”

EMERGING LEVEL Ask students to highlight the 
two sentences that contain a comparison. Elicit 
the comparison words in these two sentences 
(one hundred times larger than, both have…but…). 
Create a Venn diagram together and elicit from 
students similarities and differences in the cells to 
include in the diagram. 

BRIDGING LEVEL Elicit compare/contrast words from 
students using the classroom environment/realia. 
Then, direct students to use the text and images to 
list similarities and differences in the cells on a Venn 
Diagram.

Explore and Explain: Basic 
Cell Types

ADDITIONAL RESOURCE

  GO ONLINE
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Lesson 1 • Cell Discovery and Theory 167Inspires Science's High School series has been designed to ensure that ALL 
students have access to quality, intellectually-rich science and engineering 
curriculum that supports language development and provides engaging  
learning opportunities . Here’s how!

Did You Know?

The NSTA recommends  
supporting EL students by 
incorporating collaboration, explicitly 
teaching new vocabulary, and using 
technology in the classroom .  
Alozie et al ., 2010; Colorín Colorado, 2014; 
Helman et al ., 2015; Medina-Jerez et al ., 2007
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Need a question answered or a consultation with an Inspire Science High School series curriculum specialist?
Email: clientservices@mheducation.com, or contact a member of your pilot support team any time!

Differentiation and EL 

INSPIRE ALL STUDENTS:
The Inspire Science High School series 
lessons carefully integrate reading, writing, 
speaking, listening, and collaboration into 
each lesson. By doing so EL students 
are given a purpose to use the language 
in a meaningful way and have access to 
resources so they can convey 
their understanding.

Rooted in learning sciences research, the Inspire 
Science High School series applies the best instructional 
practices for teaching EL students. Each module and 
lesson has scaffolded activities designed to meet the 
English Language Development Standards and offers 
students of any level of English language proficiency 
the opportunity to engage in academically challenging 
science and engineering content.

Check out the Pilot Landing Page for more  
information on Differentiation and EL.

INSPIRE TIPS:
The Inspire Science High School series 
has been designed to ensure that 
ALL students have access to quality, 
intellectually-rich science and engineering 
curriculum that supports language 
development and provides engaging 
learning opportunities. Encourage ALL 
students to engage with the phenomena 
provided to depend thinking and 
understanding of the topic at hand.

EL Support
ELD  PI.9/10.3

Guide students in negotiating with others in conversations 
using learned phrases to talk about which time line 
entry they consider the most significant to ecological 
discoveries and why.
EMERGING LEVEL While pointing and gesturing, 
model offering opinions and discussing using 
sentence frames such as: I think number _____ [2 is 
most significant]. / Why do you think so? / Because the 
book warned about _____ [pollution]. / Would you say 
that again? / The book warned about pollution.

EXPANDING LEVEL Support students in expressing and 
defending their opinions. Provide sentence frames: I think 
___ [Number 2] ___is the most significant because _____ 
[the book warned people about pollution.] / I see your  
point, but _____ [in Number 6, Wangari Maathai won the 
Nobel prize.]

BRIDGING LEVEL Have students offer appropriate 
registers to express and defend their opinions. EX. I think 
Number 2 is most significant because Silent Spring  
warned many people about pollution. / I heard you say  
that the book warned many people about pollution and I 
hadn’t thought about that before. However, I think Number 
6 is most significant because Wangari Maathai helped  
slow the process of deforestation. And she won the Nobel 
Prize. / That’s a good point.

 Quick Practice 
Engaging in Argument from Evidence Have students 
study Figure 1 and discuss the following question: Which 
time line entry do students consider the most significant 
to ecological discoveries and why? Answers will vary, but 
encourage students to explain their reasoning. 

Writing Support
Informal Writing Have students write a short essay 
explaining how the work of Wangari Maathai helps both 
the environment and impoverished women and children in 
Africa. 

Lesson 1 • Organisms and Their Relationships 25

Milestones in Ecology

Ecologists have worked to preserve and 
protect natural resources.

7 2015 The island fox found in the 
California Channel Islands, which 
was nearly extinct, makes a 
comeback due to successful 
conservation e�orts.

6 2004  Wangari Maathai wins a 
Nobel Prize. She began the Green 
Belt Movement in Africa, which 
hires women to plant trees to 
slow the process of deforestation 
and desertification.

5 1990 The Indigenous 
Environmental Network (IEN), 
directed by Tom Goldtooth, is 
formed by Native Americans to 
protect their tribal lands and 
communities from 
environmental damage.

4 1987 The United States and other 
countries sign the Montreal 
Protocol, an agreement to phase 
out the use of chemical compounds 
that destroy atmospheric ozone.

1 1905 Theodore Roosevelt urges 
the U.S. Congress to set aside over 
70 million hectares of land to 
protect the natural resources found 
on them.

2 1962 Rachel Carson publishes a 
best-selling book, Silent Spring, 
warning of the environmental 
danger of pollution and pesticides.

3 1967 The government of Rwanda 
and international conservation 
groups begin e�orts to protect 
mountain gorillas, due in a large 
part to the work of Dian Fossey.
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         GO ONLINE
Go Online to find additional scaffolded 
strategies for instruction including: 
Approaching Level and Beyond Level 
support.

EL Support
ELD  PI.9/10.3

Guide students in negotiating with others in conversations 
using learned phrases to talk about which time line 
entry they consider the most significant to ecological 
discoveries and why.
EMERGING LEVEL While pointing and gesturing, 
model offering opinions and discussing using 
sentence frames such as: I think number _____ [2 is 
most significant]. / Why do you think so? / Because the 
book warned about _____ [pollution]. / Would you say 
that again? / The book warned about pollution.

EXPANDING LEVEL Support students in expressing and 
defending their opinions. Provide sentence frames: I think 
___ [Number 2] ___is the most significant because _____ 
[the book warned people about pollution.] / I see your  
point, but _____ [in Number 6, Wangari Maathai won the 
Nobel prize.]

BRIDGING LEVEL Have students offer appropriate 
registers to express and defend their opinions. EX. I think 
Number 2 is most significant because Silent Spring  
warned many people about pollution. / I heard you say  
that the book warned many people about pollution and I 
hadn’t thought about that before. However, I think Number 
6 is most significant because Wangari Maathai helped  
slow the process of deforestation. And she won the Nobel 
Prize. / That’s a good point.

 Quick Practice 
Engaging in Argument from Evidence Have students 
study Figure 1 and discuss the following question: Which 
time line entry do students consider the most significant 
to ecological discoveries and why? Answers will vary, but 
encourage students to explain their reasoning. 

Writing Support
Informal Writing Have students write a short essay 
explaining how the work of Wangari Maathai helps both 
the environment and impoverished women and children in 
Africa. 
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Nobel Prize. She began the Green 
Belt Movement in Africa, which 
hires women to plant trees to 
slow the process of deforestation 
and desertification.

5 1990 The Indigenous 
Environmental Network (IEN), 
directed by Tom Goldtooth, is 
formed by Native Americans to 
protect their tribal lands and 
communities from 
environmental damage.

4 1987 The United States and other 
countries sign the Montreal 
Protocol, an agreement to phase 
out the use of chemical compounds 
that destroy atmospheric ozone.

1 1905 Theodore Roosevelt urges 
the U.S. Congress to set aside over 
70 million hectares of land to 
protect the natural resources found 
on them.

2 1962 Rachel Carson publishes a 
best-selling book, Silent Spring, 
warning of the environmental 
danger of pollution and pesticides.
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Presentation: Teacher-Facilitated Pathway
Use the Teacher Presentation to support classroom  
instruction and spark discourse. Obtain data to 
inform your instruction by assigning the Interactive 
Content, Additional Resources, and Assessment.

Interactive Content: Student-Led Pathway
Students can use the online Interactive Content, 
along with the Student Edition, Science Notebook, 
projects, and labs, to collect evidence to support 
their claim. They can record their evidence in their 
Science Journals and the class Summary Table.

IMPLEMENTATION OPTIONS

INTERACTIVE CONTENTPRESENTATION

  GO ONLINE

Engage
Launch the Lesson Interactive Content can be assigned 
the night before class as a lesson preview, during class 
to spark discussion, as a resource during inquiry, or as 
homework.

 Driving Question Board
Have students revisit the DQB to remind themselves of the 
Unit and Module questions. Have them identify the sticky 
note questions they think will be answered in this lesson. 
Then, have students read the Focus Question and add it 
to the DQB. Students will revisit the Focus Question at the 
end of the lesson.

Explore and Explain
 Science Journal Remind students to keep records of 

their investigations in their Science Journals. Additionally,  
be sure that each reading or activity is added to the  
class Summary table.

C C C

SE
P DCI  Three-Dimensional Thinking The activities called out 

in the Student Edition will allow students to practice three-
dimensional thinking. Worksheets for these activities can 
be found online.

Reading Strategy
Self-Monitor Comprehension Have students ask them-
selves questions as they read. If they finish a paragraph 
and have a question that has not been answered, they 
should reread the text where the question may be 
 answered. If they still cannot answer it, they should write 
down the question and ask the teacher or another student 
to help to answer it. This will help students understand the 
concepts. It may be useful to walk through the room and 
prompt students with questions while they read. 

Get It?
Answers will vary, but should include reasonable and 
specific examples of biotic and abiotic factors and how 
they interact. 

Lesson 1: Organisms and Their Relationships

 Organization for Matter and Energy 
Flow in Organisms
LS1.C As matter and energy flow through different 
organizational levels of living systems, chemical 
elements are recombined in different ways to form 
different products.

*bold font indicates the part of the DCI covered in 
this lesson.
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Ecology
The best way for scientists to gain valuable insight about the interactions between 
organisms and their environments and between different species of organisms is by 
observation. By completing such observations, scientists have determined that each 
organism, regardless of where it lives, depends on nonliving factors found in its envi-
ronment and on other organisms living in the same environment for survival. In other 
words, all living things need both non-living and living things to survive. 

For example, green plants provide a source of food for many organisms as well as a 
place to live. The animals that eat the plants provide a source of food for other animals. 
The interactions and interdependence of organisms with each other and their environ-
ments are not unique. The same type of dependency occurs whether the environment is 
a barren desert, a tropical rain forest, or a grassy meadow. Ecology is the scientific 
discipline in which the relationships among living organisms and the interactions the 
organisms have with their environments are studied.

The study of organisms and their environments is not new. The word ecology was first 
introduced in 1866 by Ernst Haeckel, a German biologist. However, the field of ecology 
did not really become prominent until the twentieth century. Since that time, it has 
continued to increase in importance and scope. You can see just some of the many 
significant milestones in ecology in Figure 1, on the next page.

Get It?
Describe some of the interactions that occur between living and nonliving things 
in your community.

FOCUS QUESTION

What relationships among organisms might exist with a bird 
nest built in a thorny tree?

LESSON 1
ORGANISMS AND THEIR RELATIONSHIPS

C C C

SE
P DCI

COLLECT EVIDENCE
Use your Science Journal to 

record the evidence you collect as 
you complete the readings and 
activities in this lesson.

INVESTIGATE 
 GO ONLINE to find these activities and more resources.

 BioLab: Explore Habitat Size and Species Diversity
Plan and carry out an investigation to determine what effect increasing the size of a habitat 
has on species diversity.

 Virtual Investigation: Model Ecosystems
Use a model to determine how energy flows through an ecosystem.

 Disciplinary Core Ideas  Crosscutting Concepts  Science & Engineering Practices3D THINKING
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With the CER Framework (Claim, Evidence, Reasoning) 
students will make claims and document their reasoning 
during the EXPLORE phase and add evidence and adjust 
their claims as needed later in the lesson .  

Found at the beginning of each unit in the online resources, 
Science Probes reveal student preconceptions to guide 
instruction .

In each Inquiry Activity students will encounter formative 
assessment questions that build three-dimensional thinking .

Students will encounter questions that address the 3 
dimensions of the NGSS check progress with the SEPs, DCIs, 
CCCs, and Performance Expectations .

Next Generation Assessment Strategies

Formative Assessment
Formative assessment facilitates student reflection on their thinking 
(metacognition) and allows teachers to dynamically differentiate 
instruction . You can find the following formative assessments, embedded 
at many points throughout each module and lesson, 
in each of Inspire Science's High School programs .

Following are the types of formative assessment resources you'll find 
each of Inspire Science's High School programs found online and in the 
print Student Editions .

Summative Assessment
Summative assessment tools at the module and lesson level help ensure lasting 
learning and alignment of student skills to the Performance Expectations . Following 
are the summative assessment tools found in each of the Inspire Science's 
High School programs found online and in the print Student Editions .

FEATURE INSTRUCTIONAL PURPOSE

Claim, Evidence, 
Reasoning

Science Probes

Inquiry Activities

Three-Dimensional 
Thinking Questions

FEATURE INSTRUCTIONAL PURPOSE

At the end of the lessons, students will demonstrate their understanding of 
at least two of the three dimensions of NGSS to develop three-dimensional 
thinking skills .

Three-Dimensional 
Thinking Questions

Module Pretest The Module Pretests, found at the beginning of each module, assess 
prerequisite knowledge of Disciplinary Core Ideas from prior grades to 
evaluate student readiness before starting for the module .

Through online interactives, students practice and check their understanding 
of science language . Immediate feedback from the system provided!

Module Vocabulary 
Practice

Found in every lesson online, Lesson Checks determine how students are 
building a progression of learning toward the performance expectations .

Lesson Check

Inspire Science's High School series includes a variety 
of assessment options to support teachers with 
differentiation strategies and support students on their 
journey to mastery of the performance expectations .  

The CER framework provides  
a systematic and effective means of 
developing students’ argumentation skills, 
logical thinking, and explanations for what 
they observe .
Brunsell, 2012; Zohar, 2007

Did You Know?

Found at the end of each module online, Module Tests evaluate student 
proficiency against the performance of the module with multiple choice, 
extended response, constructed response, and performance-task items . 

Module Test

With each STEM Module Project, found at the end of each module, students 
will complete performance-based rubrics and answer summative questions to 
demonstrate how they've applied their knowledge and understanding of the 
performance expectations to their project .

STEM Unit Project
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differentiation strategies and support students on their 
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Did You Know?

Found at the end of each module online, Module Tests evaluate student 
proficiency against the performance of the module with multiple choice, 
extended response, constructed response, and performance-task items . 

Module Test

With each STEM Module Project, found at the end of each module, students 
will complete performance-based rubrics and answer summative questions to 
demonstrate how they've applied their knowledge and understanding of the 
performance expectations to their project .

STEM Unit Project

Need a question answered or a consultation with an Inspire Science High School series curriculum specialist?
Email: clientservices@mheducation.com, or contact a member of your pilot support team any time!

Assessment

With the Inspire Science High School series your 
students will use the Claim, Evidence, Reasoning 
(CER) framework to explore and explain phenomena. 
Through brainstorming, students will make a claim 
and use evidence from the inquiry activities to support 
the reasoning of their argument. The Claim, Evidence, 
Reasoning framework is built into the students’ 
interactive Student Editions and the Teacher’s Editions 
where appropriate within each unit. As students 
progress through the grade levels, CER will go from 
being led by you, the teacher, to a student-driven 
process, as their skills, understanding, and  
autonomy develop.

Check out the Pilot Landing Page for more information 
on Assessment in Inspire Science.

INSPIRE ALL STUDENTS:
With the Inspire Science High School 
series Next Generation Assessment Online 
tools, you’ll know what to expect and how 
to prepare your students for success with 
mastery of the Performance Expectations.

INSPIRE TIPS:
Look for reminders throughout the unit 
for students to revisit their claims and add 
evidence and construct their reasoning. 
This is an ongoing process that supports 
inquiry by encouraging continued 
questioning and deeper understanding.

         GO ONLINE
		           with SmartBook 
transforms the way your students read. 
A proven, adaptive learning program, 
LearnSmart individualizes instruction to 
help students study more efficiently and 
retain more knowledge.

Lesson Check: Organisms 
and Their Relationships

Vocabulary Flashcards: 
Organisms and Their 
Relationships

ADDITIONAL RESOURCE

  GO ONLINE
ADDITIONAL RESOURCE

ADDITIONAL RESOURCE

Lesson 1: Organisms and Their Relationships

 Elaborate  
Return to the DQB and have students determine what 
questions they can answer. At this point, they should be 
able to answer the Focus Question.

Evaluate 
Formative Assessment Check

Have students differentiate between the three 
categories of symbiosis and give an example of each. 
The three categories are mutualism, commensalism, 
and parasitism. Examples will vary.  

Remediation Give each student three index cards. 
Have them write the types of symbiosis explained 
in this lesson on one side and make a visual cue 
on the other side. One helpful way for students to 
visualize is to use plus and minus signs. For example, 
with mutualism, both organisms benefit, so it can 
be represented with +/+. Parasitism: +/-, and 
commensalism: +/0 (0 can represent no effect). Then 
allow students to trade cards with the code side up and 
identify the type of symbiosis. Have students use the 
cards to quiz each other on these relationships.

Check Your Progress
1. Unfavorable factors might restrict the population  

numbers and ability to reproduce. Some factors that 
are unfavorable to one species might be favorable to 
 another. 

2. Temperature defines a polar bear’s community and 
 ecosystem. The bear’s food sources and its physiology 
are adapted to the cold temperatures. 

3. Fewer organisms will be found in their zone of 
 physiological intolerance than in their tolerance zone. 

4. Answers will vary depending on student choices. All 
answers should clearly distinguish between a habitat 
(which is an area) and a niche (which is a role). 

5. The steelhead trout will grow more slowly in their zone  
of physiological stress. 

6. Catfish can tolerate a temperature from 10ºC to 25ºC.

Formative Assessment: Lesson Check

 GO ONLINE You might want to assign from the 
Additional Resources the pre-made Lesson Check based 
on key concepts and disciplinary core ideas, or you can 
customize your own using the customization tool. 
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Go online to follow your personalized learning path to review, practice, 
and reinforce your understanding.

Summary
• Ecology is the branch of biol-

ogy that focuses on interrela-
tionships between organisms 
and their environments.

• Abiotic and biotic limiting 
factors restrict the growth of a 
population within a community. 

• Organisms have a range of 
tolerance for each limiting 
factor that they encounter.

• Levels of organization in 
ecological studies include 
organism, population, biologi-
cal community, ecosystem, 
biome, and biosphere.

• Symbiotic relationships such as 
commensalism, parasitism, and 
mutualism exist when two or 
more species live together.

Demonstrate Understanding
1. Predict how unfavorable abiotic and biotic factors 

affect a species.
2. Identify how temperature is a limiting factor for polar 

bears.
3. Describe how ranges of tolerance affect the distribu-

tion of a species.
4. Differentiate between the habitat and niche of an 

organism that is found in your community.

Explain Your Thinking
5.  Interpret Figure 6 and predict the general growth 

trend for steelhead trout in a stream that is 22˚C. 
6.    Graph the following data to 

determine the range of tolerance for catfish. The first 
number in each pair of data is temperature in degrees 
Celsius; the second number is the number of catfish 
found in the stream: (0, 0); (5, 0); (10, 2); (15, 15); (20, 13); 
(25, 3); (30, 0); (35, 0). Choose an appropriate scale 
and units for your graph.

Check Your Progress

Parasitism A symbiotic relationship in which 
one organism benefits at the expense of 
another organism is parasitism (PER us suh tih 
zum). Parasites can be external, such as ticks 
and fleas, or internal, such as bacteria, 
tapeworms, and roundworms. In most cases of 
parasitism, the parasite does not kill the host, 
instead only harming or weakening it. This is 
because the death of the host would also mean 
the death of the parasite unless it could quickly 
find another host. This is not the case of the 
tomato hornworm that is infected with cocoons 
of a parasitic wasp in Figure 11, because the 
pupating wasps will most likely kill their host.  

Another type of parasitism is brood parasitism. 
Brown-headed cowbirds demonstrate brood 
parasitism because they rely on other bird 
species to build their nests and incubate their 
eggs. A brown-headed cowbird lays its eggs in 

another bird’s nest and abandons the eggs. The 
host bird incubates and feeds the young cow-
birds. Often the baby cowbirds push the host’s 
eggs or young from the nest, resulting in the 
survival of only the cowbirds. In some areas, 
the brown-headed cowbirds have significantly 
lowered the population of songbirds through 
this type of parasitism.

Figure 11 This tomato hornworm is host to a number of 
pupating parasitic wasps. This case of parasitism is 
unusual because the wasps will likely kill their host.
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  GO ONLINE
ENCOUNTER THE PHENOMENON
Have students read the Encounter the Phenomenon 
 question and study the module opener photo.  
Then, have students watch the video either as a class, in 
groups, or individually.

 Ask Questions
 Asking Questions and Defining Problems

Have students revisit the Driving Question Board and 
review the Unit question. Then, add the Module title and 
the Encounter the Phenomenon Question. Have  students 
identify the sticky note questions they think will be 
 answered in this Module and place them under the Module 
Encounter the Phenomenon Question. Students may also 
have additional questions about the Module Phenomenon 
to add to the board.

Module 2: Principles of Ecology

Formative Assessment: Module Pretest

 GO ONLINE Use the Module Pretest to  
evaluate students’ previous knowledge and  
to inform your planning.

Module Storyline
In this module, students will seek to answer the Encounter 
the Phenomenon Question “Why would a bird build a nest 
in a tree with thorns?” The lessons in this module each 
provide part of the answer to this question.

• Lesson 1: Organisms and Their Relationships  
Students will explore how abiotic and biotic limiting 
factors and range of tolerance affects the distribution 
of organisms. This will lead them to understand how 
organisms interact at various levels of organization.

• Lesson 2: Flow of Energy in an Ecosystem 
Students will explore how energy flows through an 
ecosystem. This will lead to an understanding of food 
webs and the interconnectedness of organisms. 

• Lesson 3: Cycling of Matter 
Students will explore how matter moves through 
abiotic and biotic parts of an ecosystem. This will lead 
them to understand how nutrients cycle and why they 
are important to organisms.

Module Pretest: Principles 
of Ecology

CER: Principles of Ecology

Encounter the Phenomenon: 
Principles of Ecology

INTERACTIVE CONTENT

ADDITIONAL RESOURCEINTERACTIVE CONTENT

Teacher Presentation: 
Principles of Ecology

PRESENTATION
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Lesson Check: Organisms 
and Their Relationships

Vocabulary Flashcards: 
Organisms and Their 
Relationships

ADDITIONAL RESOURCE

  GO ONLINE
ADDITIONAL RESOURCE

ADDITIONAL RESOURCE

Lesson 1: Organisms and Their Relationships

 Elaborate  
Return to the DQB and have students determine what 
questions they can answer. At this point, they should be 
able to answer the Focus Question.

Evaluate 
Formative Assessment Check

Have students differentiate between the three 
categories of symbiosis and give an example of each. 
The three categories are mutualism, commensalism, 
and parasitism. Examples will vary.  

Remediation Give each student three index cards. 
Have them write the types of symbiosis explained 
in this lesson on one side and make a visual cue 
on the other side. One helpful way for students to 
visualize is to use plus and minus signs. For example, 
with mutualism, both organisms benefit, so it can 
be represented with +/+. Parasitism: +/-, and 
commensalism: +/0 (0 can represent no effect). Then 
allow students to trade cards with the code side up and 
identify the type of symbiosis. Have students use the 
cards to quiz each other on these relationships.

Check Your Progress
1. Unfavorable factors might restrict the population  

numbers and ability to reproduce. Some factors that 
are unfavorable to one species might be favorable to 
 another. 

2. Temperature defines a polar bear’s community and 
 ecosystem. The bear’s food sources and its physiology 
are adapted to the cold temperatures. 

3. Fewer organisms will be found in their zone of 
 physiological intolerance than in their tolerance zone. 

4. Answers will vary depending on student choices. All 
answers should clearly distinguish between a habitat 
(which is an area) and a niche (which is a role). 

5. The steelhead trout will grow more slowly in their zone  
of physiological stress. 

6. Catfish can tolerate a temperature from 10ºC to 25ºC.

Formative Assessment: Lesson Check

 GO ONLINE You might want to assign from the 
Additional Resources the pre-made Lesson Check based 
on key concepts and disciplinary core ideas, or you can 
customize your own using the customization tool. 
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Go online to follow your personalized learning path to review, practice, 
and reinforce your understanding.

Summary
• Ecology is the branch of biol-

ogy that focuses on interrela-
tionships between organisms 
and their environments.

• Abiotic and biotic limiting 
factors restrict the growth of a 
population within a community. 

• Organisms have a range of 
tolerance for each limiting 
factor that they encounter.

• Levels of organization in 
ecological studies include 
organism, population, biologi-
cal community, ecosystem, 
biome, and biosphere.

• Symbiotic relationships such as 
commensalism, parasitism, and 
mutualism exist when two or 
more species live together.

Demonstrate Understanding
1. Predict how unfavorable abiotic and biotic factors 

affect a species.
2. Identify how temperature is a limiting factor for polar 

bears.
3. Describe how ranges of tolerance affect the distribu-

tion of a species.
4. Differentiate between the habitat and niche of an 

organism that is found in your community.

Explain Your Thinking
5.  Interpret Figure 6 and predict the general growth 

trend for steelhead trout in a stream that is 22˚C. 
6.    Graph the following data to 

determine the range of tolerance for catfish. The first 
number in each pair of data is temperature in degrees 
Celsius; the second number is the number of catfish 
found in the stream: (0, 0); (5, 0); (10, 2); (15, 15); (20, 13); 
(25, 3); (30, 0); (35, 0). Choose an appropriate scale 
and units for your graph.

Check Your Progress

Parasitism A symbiotic relationship in which 
one organism benefits at the expense of 
another organism is parasitism (PER us suh tih 
zum). Parasites can be external, such as ticks 
and fleas, or internal, such as bacteria, 
tapeworms, and roundworms. In most cases of 
parasitism, the parasite does not kill the host, 
instead only harming or weakening it. This is 
because the death of the host would also mean 
the death of the parasite unless it could quickly 
find another host. This is not the case of the 
tomato hornworm that is infected with cocoons 
of a parasitic wasp in Figure 11, because the 
pupating wasps will most likely kill their host.  

Another type of parasitism is brood parasitism. 
Brown-headed cowbirds demonstrate brood 
parasitism because they rely on other bird 
species to build their nests and incubate their 
eggs. A brown-headed cowbird lays its eggs in 

another bird’s nest and abandons the eggs. The 
host bird incubates and feeds the young cow-
birds. Often the baby cowbirds push the host’s 
eggs or young from the nest, resulting in the 
survival of only the cowbirds. In some areas, 
the brown-headed cowbirds have significantly 
lowered the population of songbirds through 
this type of parasitism.

Figure 11 This tomato hornworm is host to a number of 
pupating parasitic wasps. This case of parasitism is 
unusual because the wasps will likely kill their host.

MATH Connection
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