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GRADES 9–12

Develop Students to Become
Critical Thinkers and Problem Solvers

High school students have a wealth of new experiences competing for their attention, which can 
lead to challenges with learning engagement. Fully aligned to Virginia’s Science Standards of 
Learning (SOLs), Virginia Inspire Science ©2027 sparks curiosity and empowers students to explore, 
question, and discover. When fueled by curiosity, students look to the world around them through 
the investigation of real-world phenomena in interesting, innovative, and hands-on ways. A new 
generation of innovators is ready to take on today’s challenges to become tomorrow’s scientists.
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Student eBook  
and assignments  
can be accessed 

from anywhere on a 
mobile device using 

the McGraw Hill K–12 
Portal App!

Bring Science to Life 
in Your Classroom
Engaging, Flexible, Cross-Curricular Learning

Virginia Inspire Science is designed to support phenomena-based, three-
dimensional learning, empowering students to explore, ask questions, and 
think critically. With foundational science knowledge and essential problem-
solving skills, students are prepared to thrive in an ever-evolving world. The 
three dimensions of science learning are intentionally connected throughout 
the curriculum, helping teachers engage students in Scientific and Engineering 
Practices (SEP), Disciplinary Core Ideas (DCI), and Crosscutting Concepts (CCC).
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4 Program Overview

Empower Students with  
Inquiry-Based Learning
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
Each course in the High School Series of Virginia 
Inspire Science includes inquiry that builds beyond 
hands-on activities. With Virginia Inspire Science, 
students will investigate phenomena through 
several techniques reflective of the way science 
and engineering are done in the real world.

  GO ONLINE

  

Explore and Explain: Body 
Plans–Symmetry

INTERACTIVE CONTENT

Reading Strategy
Before students read the text under the heading Sym-
metry, put them in groups of three or four and have them 
agree on a definition of the term symmetry. Once they 
have discussed their definition, have students read the text 
under the heading Symmetry. Students should then com-
pare their definition to what they have read in the text. 

Ask: What kind of symmetry do a rock and tree branch 
have? asymmetry A daisy or dandelion flower and a 
wheel? radial symmetry A chair and a table? Both have 
bilateral symmetry.

Demonstration

Symmetry Bring in household items such as a bowl, a 
fork, a spoon, and a straight drinking straw. 

Ask: What kind of symmetry does the bowl and straw 
have? radial symmetry Show them the fork and spoon. 
What kind of symmetry do these items have? Bilateral 
symmetry Explain that symmetry is related to function 
in objects and animals. For example, a screwdriver with 
radial symmetry turns to drive in screws and an animal 
with radial symmetry can obtain food or perceive danger 
coming from any direction.

Est. time: 5 min

Caption Question Fig. 9: Answers will vary, but might 
 include desks, chairs, and other people.

Lesson 2 • Animal Body Plans 435
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Symmetry
Move along the tissue branch on the evolutionary tree in Figure 8, and you will find the 
next branching point to be symmetry. Symmetry (SIH muh tree) describes the similar-
ity or balance among body structures of organisms. The type of symmetry an animal 
has enables it to move in certain ways.

Asymmetry 
The sponge in Figure 9 has no tissue and has asymmetry. It is irregular in shape and has 
no symmetry or balance in its body structures. In contrast, animals with tissues have 
either radial or bilateral symmetry.

Radial symmetry 
An animal with radial (RAY dee uhl) symmetry can be divided along any plane, 
through a central axis, into roughly equal halves. The jellyfish in Figure 9 has radial 
symmetry. Jellyfishes and most other animals with radial symmetry develop from only 
two embryonic cell layers—the ectoderm and the endoderm.

Bilateral symmetry
The dolphin in Figure 9 has bilateral symmetry. In contrast to radial symmetry, bilateral  
(bi LA tuh rul) symmetry means the animal can be divided into mirror image halves 
along only one plane through the central axis. All animals with bilateral symmetry 
develop from three embryonic cell layers—the ectoderm, the endoderm, and the 
mesoderm.

Figure 9 Animals have different arrangements of body structures. The sponge has an irregular shape and is 
asymmetrical, the jellyfish has radial symmetry, and the dolphin has bilateral symmetry.
List objects in the classroom that have bilateral symmetry.

SCIENCE USAGE V. COMMON USAGE
plane
Science usage: an imaginary line that divides a body form into two parts 
The dog’s body can be divided into its ventral and dorsal parts by a plane. 
Common usage: an aircraft 
The pilot flew the plane from Cleveland to Chicago.

Lesson 2 • Animal Body Plans  435 
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ENGINEERING DESIGN PROCESS 
The Engineering Design Process is the idea of an orderly, systematic approach to a desired 
end to a problem or need. Keep in mind that design projects may enter the design process at 
any step. It is a cyclical process, differing from the scientific method, which is a linear process. 
Engineers may have to repeat some steps or may skip steps at times.  

ENGINEERING DESIGN PROCESS: DOCUMENTATION 
In engineering design, documentation is the formal method of recording and communicating 
the steps of the process. This begins with the creation of initial sketches based on the 
information in the design brief, continues through the creation and testing of prototypes, and 
finally concludes with the completion of a set of working drawings that describes the design 
solution. Complete documentation should be an integral part of each step of the design 
process, not just at the end.  

 
Chemistry STEM Unit 3 Project 
Ocean Acidification Prevention 
Student Project Materials 
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Virginia

Flexible Inquiry Options
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 Virginia Inspire Science Inquiry 
Spectrum provides flexible options to adjust the inquiry 
level to align with the learning needs of each student.

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 to a specific 
standard correlating to the unit.

Driving Question Board
The Driving Question Board fosters inquiry in 
the classroom and encourages students to take 
charge of their learning. Students ask and answer 
questions throughout the unit, module, and lesson 
that support the unit anchoring phenomenon 
question and the module investigate the 
phenomena question.

12/02/26 02:00PM 420_421_VA_BIO_S_M16_UO_547436.indd 12/02/26 02:00PM

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
Biomimicry Investigate how biology and the diversity of life 
can inspire designs for buildings and structures.

 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 5
THE DIVERSITY OF LIFE

ENCOUNTER THE PHENOMENON

Mudskippers are 
amphibious fish that 
have adapted to live in 
the water and on land. 
How is this possible? 

How do
organisms
change

over time?

Unit 5 • The Diversity of Life  421
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Teacher Presentation: 
Community Ecology

Launch the Lesson: 
Community Ecology

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
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Lesson 1: Community Ecology

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.
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.

Activate Prior Knowledge
Ask: What are some changes you associate with the 
change of seasons? Answers may include changes in 
length of day, temperatures, and precipitation patterns. 
Why do these changes occur? The tilt of Earth’s axis, lower 
temperature, Earth’s annual revolution around the Sun, 
amount of rainfall, humidity, or sunlight.

 Ecosystem Dynamics, Functioning, and 
Resilience

 BIO.8 The student will investigate and understand 
that there are dynamic equilibria within populations, 
communities, and ecosystems. Key ideas include
c) The student will investigate and understand that 
ecosystems have succession patterns;
d) natural events and human activities influence local 
and global ecosystems and may affect the flora and 
fauna of Virginia.

50 Module 3 • Communities, Biomes, and Ecosystems
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Communities
When you describe your community, you 
probably include your family, the students in 
your school, and the people who live nearby. A 
biological community is a group of interacting 
populations that occupy the same area at the 
same time. Therefore, your community also 
includes other people, plants, animals, bacteria, 
and fungi. Not every community includes the 
same variety of organisms. An urban commu-
nity is different from a rural community, and a 
desert community is different from a polar 
community.

You have learned that organisms living in the 
same ecosystem depend on one another for 
survival. You also learned about abiotic factors 
and how they affect individual organisms. 
Recall that limiting factors can influence an 
organism’s ability to survive or to reproduce. 

How might abiotic factors affect communities? 
For example, consider soil, which is an abiotic 
factor. If soil becomes too acidic, some species 
might die or become extinct. This might affect 
food sources for other organisms, resulting in a 
change in the community.

Organisms can adapt to the conditions in 
which they live. For example, a wolf’s heavy fur 
coat enables it to survive in harsh winter 
climates, and a cactus’s ability to retain water 
enables it to tolerate the dry conditions of a 
desert. Depending on which factors are pres-
ent, and to what extent, organisms can survive 
in some ecosystems but not in others. For 
example, the camel and trees shown in Figure 1 
have adaptations that enable them to thrive in 
desert conditions, but would not be useful in 
colder climates.

Figure 1 Plants and animals in a desert community have 
adaptations to help them survive periods of drought.

FOCUS QUESTION

What is an ecological community?

LESSON 1
COMMUNITY ECOLOGY

 Disciplinary Core Ideas  Crosscutting Concepts  Scientific & Engineering Practices3D THINKING

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.

  Applying Practices: Local Ecosystem Dynamics

BIO.8 The student will investigate and understand that there are dynamic equilibria within 
populations, communities, and ecosystems. Key ideas include
c) ecosystems have succession patterns.

50  Module 3 • Communities, Biomes, and Ecosystems
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Adaptive Learning  
with SmartBook®

Each student enters the classroom with different strengths, interests, and abilities. 
Eliminate guesswork and get to the heart of their learning needs with adaptive, 
comprehensive differentiation.

The secret is SmartBook, the first and only adaptive reading experience designed 
to change the way students read and learn. As the student progresses, SmartBook 
highlights the most impactful concepts the student needs to learn. When SmartBook 
detects what a student is most likely to forget, that content is presented for review  
to improve the student’s knowledge retention.

Smartbook is  
also available offline with the 
McGraw Hill K–12 Portal App!

PROGRAM 
FEATURE!

6 Program Overview
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Real-Time Reporting Tools
Find efficiencies by managing and tracking individual student progress and the 
progress of the whole class. Teachers can focus on what students don’t understand 
or still need to learn, rather than what they’ve already mastered.

Track progress on the 
assignment as students 
work through the questions.

Break down reporting 
to the individual 
student level.

Challenging concepts are revealed as 
students wrap up assignments, giving 
teachers the chance to reinforce 
topics before the next lesson.

See the duration students take 
to complete the assignment 
compared to the estimate.

7
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8 Program Overview

Differentiated Instruction 
Robust differentiation support, including guiding questions  
for different student levels, as well as differentiation guidance, 
is found in the Teacher’s Edition. Module and lesson level 
practice strategies are also found at multiple points.

Supporting All Language Learners
Incorporating proven instructional practices for teaching 
English Learners (ELs), Virginia Inspire Science embeds 
scaffolded activities into every module and lesson.

Support Every Learner
Virginia Inspire Science incorporates the research-based Universal 
Design For Learning Principles to ensure that all students have access 
to a rigorous curriculum. Support with practical strategies is found at the 
module and lesson level at multiple points. 

433_439_VA_BIO_T_M16_L2_581149.indd 13/02/26 06:27PM

Lesson 2: Viruses and Prions

Writing Support
With a partner, research a bacteria and a virus that is harm-
ful to animals or the environment. Gather evidence from 
your research and this reading about what viruses and 
bacteria can do to organisms and the environment. Then 
use that evidence to write a short essay explaining how 
viruses and bacteria are both helpful and harmful.

Clarifying a Preconception
Ask students if they think that antibiotics are effective 
against viruses. Students may believe that taking antibiot-
ics will help them get over a cold or the flu. Explain to stu-
dent that antibiotics are only effective against bacteria. For 
example, some antibiotics work by attacking the bacterial 
cell wall. Viruses do not have cell walls, and therefore, the 
antibiotic does not affect them.

EL Support
Support students as they prepare and write a short 
story to complete the Writing Support assignment.

EMERGING LEVEL Discuss simple analogies with 
students using sentence frames such as:  A __ 
bird lives in a nest just like a __ person lives in an 
apartment. Elicit that an analogy is a comparison 
of two things that are similar in some way. Ask 
students to complete this frame: A cell that is 
infected by a __ virus is like a __ factory that 
produces more of the virus.

EXPANDING LEVEL Elicit what an analogy is by 
providing students with a frame such as: When a cell is 
infected by a __ virus, it becomes like a __ factory that 
produces more viruses. Support students in creating a 
short story that uses this analogy. Everything changed 
when Vee moved in. Last week, I was happy. Now, I have 
to go to work every day and every night. All I do is make 
more and more copies of Vee.

BRIDGING LEVEL Explore science analogies by asking 
question such as: How is a cell membrane like school 
walls and doors? How is DNA like a spiral staircase? How 
is a cell that is infected by a virus like a factory? Support 
students in writing a short story while using the analogy 
of a cell/factory. Last night, something very strange 
happened. Suddenly, a virus came into the walls of my 
cell and took over, making my cytoplasm into a factory-
like assembly line. The virus took control and started to 
give orders. Now, we spend our time making copies of 
this virus based on the plans it gives us.

436 Module 16 • Bacteria And Viruses
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Lytic and Lysogenic cycle 
When a virus goes through the lytic cycle, illustrated in Figure 13, the host cell is used 
to produce new virus particles. The DNA or RNA of the virus is injected into the host 
cell, causing it’s parts to be used for the creation of viral proteins and enzymes. Eventu-
ally, the host cell bursts (lyses), releasing the viruses formed inside it to infect other 
cells. When a virus replicates using the lytic cycle, an active infection is produced. 
Active infections produce symptoms within one to four days of exposure. Examples of 
active infections include the common cold and influenza. 

The lysogenic cycle, illustrated in Figure 13, is when the viral DNA inserts into a 
chromosome in a host cell. The viral genes are then a permanent part of the host cell, 
allowing the virus to remain dormant for months or years. When these cells are acti-
vated, the lytic cycle will occur, allowing the virus to spread further and become an 
active infection. An example of this is the herpes simplex I, which causes cold sores. 
Although it remains inactive much of the time, it can be activated during times of stress.

Role of Viruses 
Much like bacteria, viruses are often associated with sickness. However, they also play 
important roles in organisms and the environment. For example, viruses have been 
linked to the processing of carbon in the environment. Some viruses can also assist in 
the process of animal digestion. Scientists have found that some viruses can infect 
human cells or bacteria within the digestive system. When too much of one bacteria is 
being produced, these viruses can infect and kill them, helping to maintain the balance 
of the gut biome. 

Retroviruses
Some viruses have RNA instead of DNA for their genetic material. This type of virus 
is called a retrovirus and has a complex replication cycle. The best-known retrovirus 
is the human immunodeficiency virus (HIV), which is the viruses that causes AIDS. 
Some cancer-causing viruses also belong to this group.

Figure 14 shows the structure of HIV. Like all viruses, retroviruses have a protein 
capsid. Surrounding the capsid is a lipid envelope, which was obtained from the 
plasma membrane of a host cell. RNA and an enzyme called reverse transcriptase are 
in the core of the virus. Reverse transcriptase is the enzyme that transcribes DNA 
from the viral RNA.

Refer to Figure 14 as you learn about the replication cycle of HIV. When HIV attaches to 
a cell, the virus moves into the cytoplasm of the host cell and the viral RNA is released. 
Reverse transcriptase synthesizes DNA using the viral RNA as a template. Then, 
the DNA moves into the nucleus of the host cell and integrates into a chromosome. 
The viral DNA might lie inactive for a period of years before it is activated. Once it is 
activated, RNA is transcribed from the viral DNA, and the host cell manufactures and 
assembles new HIV particles.
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Lesson 2: Viruses and Prions

Writing Support
With a partner, research a bacteria and a virus that is harm-
ful to animals or the environment. Gather evidence from 
your research and this reading about what viruses and 
bacteria can do to organisms and the environment. Then 
use that evidence to write a short essay explaining how 
viruses and bacteria are both helpful and harmful.

Clarifying a Preconception
Ask students if they think that antibiotics are effective 
against viruses. Students may believe that taking antibiot-
ics will help them get over a cold or the flu. Explain to stu-
dent that antibiotics are only effective against bacteria. For 
example, some antibiotics work by attacking the bacterial 
cell wall. Viruses do not have cell walls, and therefore, the 
antibiotic does not affect them.

EL Support
Support students as they prepare and write a short 
story to complete the Writing Support assignment.

EMERGING LEVEL Discuss simple analogies with 
students using sentence frames such as:  A __ 
bird lives in a nest just like a __ person lives in an 
apartment. Elicit that an analogy is a comparison 
of two things that are similar in some way. Ask 
students to complete this frame: A cell that is 
infected by a __ virus is like a __ factory that 
produces more of the virus.

EXPANDING LEVEL Elicit what an analogy is by 
providing students with a frame such as: When a cell is 
infected by a __ virus, it becomes like a __ factory that 
produces more viruses. Support students in creating a 
short story that uses this analogy. Everything changed 
when Vee moved in. Last week, I was happy. Now, I have 
to go to work every day and every night. All I do is make 
more and more copies of Vee.

BRIDGING LEVEL Explore science analogies by asking 
question such as: How is a cell membrane like school 
walls and doors? How is DNA like a spiral staircase? How 
is a cell that is infected by a virus like a factory? Support 
students in writing a short story while using the analogy 
of a cell/factory. Last night, something very strange 
happened. Suddenly, a virus came into the walls of my 
cell and took over, making my cytoplasm into a factory-
like assembly line. The virus took control and started to 
give orders. Now, we spend our time making copies of 
this virus based on the plans it gives us.
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Lytic and Lysogenic cycle 
When a virus goes through the lytic cycle, illustrated in Figure 13, the host cell is used 
to produce new virus particles. The DNA or RNA of the virus is injected into the host 
cell, causing it’s parts to be used for the creation of viral proteins and enzymes. Eventu-
ally, the host cell bursts (lyses), releasing the viruses formed inside it to infect other 
cells. When a virus replicates using the lytic cycle, an active infection is produced. 
Active infections produce symptoms within one to four days of exposure. Examples of 
active infections include the common cold and influenza. 

The lysogenic cycle, illustrated in Figure 13, is when the viral DNA inserts into a 
chromosome in a host cell. The viral genes are then a permanent part of the host cell, 
allowing the virus to remain dormant for months or years. When these cells are acti-
vated, the lytic cycle will occur, allowing the virus to spread further and become an 
active infection. An example of this is the herpes simplex I, which causes cold sores. 
Although it remains inactive much of the time, it can be activated during times of stress.

Role of Viruses 
Much like bacteria, viruses are often associated with sickness. However, they also play 
important roles in organisms and the environment. For example, viruses have been 
linked to the processing of carbon in the environment. Some viruses can also assist in 
the process of animal digestion. Scientists have found that some viruses can infect 
human cells or bacteria within the digestive system. When too much of one bacteria is 
being produced, these viruses can infect and kill them, helping to maintain the balance 
of the gut biome. 

Retroviruses
Some viruses have RNA instead of DNA for their genetic material. This type of virus 
is called a retrovirus and has a complex replication cycle. The best-known retrovirus 
is the human immunodeficiency virus (HIV), which is the viruses that causes AIDS. 
Some cancer-causing viruses also belong to this group.

Figure 14 shows the structure of HIV. Like all viruses, retroviruses have a protein 
capsid. Surrounding the capsid is a lipid envelope, which was obtained from the 
plasma membrane of a host cell. RNA and an enzyme called reverse transcriptase are 
in the core of the virus. Reverse transcriptase is the enzyme that transcribes DNA 
from the viral RNA.

Refer to Figure 14 as you learn about the replication cycle of HIV. When HIV attaches to 
a cell, the virus moves into the cytoplasm of the host cell and the viral RNA is released. 
Reverse transcriptase synthesizes DNA using the viral RNA as a template. Then, 
the DNA moves into the nucleus of the host cell and integrates into a chromosome. 
The viral DNA might lie inactive for a period of years before it is activated. Once it is 
activated, RNA is transcribed from the viral DNA, and the host cell manufactures and 
assembles new HIV particles.
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ENCOUNTER THE PHENOMENON
Write the Encounter the Phenomenon question for this module. 

Use the “What I Know” column to list the things you know about the Encounter the Phenomenon 
question. Then list the questions you have about the Encounter the Phenomenon question in the 
“What I Want to Find Out” column. As you read the module, fill in the “What I Learned” column.

K 
What I Know

W 
What I Want to Find Out

L 
What I Learned

19 Chemical Reactions

Science Notebook • Chemical Reactions
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Chemical Reactions
1 Chemical Changes

REVIEW 
VOCABULARY
chemical formula

NEW VOCABULARY
chemical reaction

reactants

products

chemical equation

coefficient

balanced chemical 
equation

mole

molar mass

Recall the definition of the Review Vocabulary term.

chemical formula 

Use your book to define each term.

chemical reaction 

reactants 

products 

chemical equation 

coefficient 

balanced chemical equation 

mole 

molar mass 

Science Notebook • Chemical Reactions
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CHECK YOUR PROGRESS (CONTINUED)
17. Math Connection The following chemical reaction is balanced, but the coefficients 

used are larger than necessary. Rewrite this balanced equation using the smallest 
coefficients possible.

9Fe(s) + 12H2O(l) → 3Fe3O4(s) + 12H2(g)

18. Math Connection Sulfur trioxide (SO3), a pollutant released by coal-burning plants, 
can react with water (H2O) in the atmosphere to produce sulfuric acid (H2SO4). 
Write the balanced equation for this reaction.

2 Classifying Chemical Reactions (continued)

Science Notebook • Chemical Reactions
307

Supporting Reading Comprehension in Science
Inspire Science empowers all students to succeed in science—no matter their starting point. 
The Science Reading Essentials provide reading and writing support for students in need of 
extra help, including content written two Lexile levels lower than the on-level content, and 
teacher tips to provide ample student support.

Science Note-Taking Support
Note-taking is vital to success in the science classroom. The digital Science Notebook 
ensures they are writing down and keeping track of the important vocabulary, new ideas, 
and all of the progress along the way.

Every module starts out 
with a KWL chart tied to the 
new module phenomena.

Vocabulary support gives 
students the opportunity 
to find the new words 
in the text and write the 
definitions themselves.

Check Your Progress asks 
questions reflecting on the new 
content covered in the lesson.

TIP Note that 
the lines to the 
chromosome show 
that this is one of 
many chromosomes 
in the nucleus of 
a cell. The lines to 
the gene show that 
a gene is part of a 
chromosome.

History Connection  How did scientists discover DNA? Rosalind 
Franklin and Maurice Wilkins were scientists who used X-rays to study 
DNA. James Watson visited Franklin and Wilkins. He saw one of the 
X-rays. He realized that the X-ray gave clues about DNA’s structure.
Watson worked with scientist Francis Crick to build a model of DNA
based on Franklin’s and Wilkins’ X-rays. The model showed how the
smaller molecules of DNA bond together and form a double helix.

Genes and Alleles
Scientists have discovered that each chromosome can have 
information about hundreds or even thousands of traits. A gene 
(JEEN) is a section on a chromosome that has genetic information 
for one trait. For example, a gene of a pea plant might have 
information about flower color.

Recall that an offspring inherits two genes (factors) for each trait, 
one from each parent. The genes can be the same or different. 
An example is purple or white for pea flower color. The different 
forms of a gene are called an allele (uh LEEL). Pea plants can 
have two purple alleles, two white alleles, or one of each allele. A 
chromosome pair has information about different pea plant traits. 
Examples are flower color, pod shape, and stem length.

ChromosomeChromosomes in
nucleus

Gene

9. Write About It What is the relationship between chromosomes
and genes?

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________

Over time, scientists learned that chromosomes contain genetic 
information that controls traits. We now know that Mendel’s 
“factors” are part of chromosomes. And, each cell in offspring 
contains chromosomes from both parents. These exist as pairs, one 
chromosome from each parent.

Program: Taxas Science

Vendor: Aptara
PDF_Proof

Grade: 8

Cells and Inherited Traits Science Literacy Essentials 7
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Tips and questions throughout 
the margins of the lesson provide 
support for students at point of use.

Reading 
Essentials 
include visual 
supports 
to enhance 
learning for 
all types of 
students.
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10 Program Overview

McGraw Hill AR App
 
This award-winning app brings learning to life 
through bite-sized, multisensory activities that 
promote deep, conceptual learning. The app 
leverages augmented reality to gamify challenging 
and abstract concepts, helping students learn 
through play.

Poptips Plus
 
Poptips Plus is an interactive tool with a single image 
or an array of text and images with markers that 
define clickable hot spots. This engaging resource 
allows students to interact with images and connect 
them to related information to support understanding 
of core content.

Student Advantages

Simulations
 
Simulations offer a chance to experience real-life 
scenarios that depict true events. These tools 
improve learning and create safe and engaging 
learning environments where failure is possible, 
something that is often missed when students  
are learning.

Fuel Student Engagement  
Using the World Around Them
Virginia Inspire Science transports students beyond the walls of the classroom with 
cutting-edge digital content, including interactives, simulations, videos, and more. 
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Videos
 
Enhance teaching and learning with videos 
that reinforce concepts and spark discussion. 
Videos encourage students to hone their 
analytical skills by analyzing media using the 
theories and concepts they are studying while 
experiencing worlds beyond their own. 

Virtual Investigations
 
Extend experiments beyond the classroom 
setting. With Virtual Lab, students have an 
engaging, alternative, digital interaction to 
explore an experiment.

Interactive Text
 
Engage students in online literacy learning 
with tools like text to speech, note-taking, and 
text highlightling. Interacting with learning 
creates a dynamic experience that’s more 
engaging and will improve student learning 
and retention.

Kahoot! 
 
Help students review important material in 
an engaging way with fun, game-show-like 
quizzes using Kahoot!
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FEATURE INSTRUCTIONAL PURPOSE

Science Probes
Found at the beginning of each unit, Science Probes  
reveal student preconceptionsto guide instruction.

Claim-Evidence-
Reasoning

With the CER Framework (Claim, Evidence, Reasoning),  
found in all lessons, 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.

Three-Dimensional 
Thinking Questions

Students will encounter questions that address  
at least two of the three dimensions.

Applying Practices 

Within each lesson, you will find Applying Practices Projects 
to help students apply the Scientific and Engineering 
Practices and build an understanding of the Virginia Science 
SOLs so that they can complete each STEM Unit Project.

Assessment Strategies
Virginia Inspire Science includes a variety of assessment options aligned and tagged to Virginia’s Science 
SOLs, to use before, during, and after each lesson and module, supporting teachers with differentiation 
strategies as students progress through their learning journey to mastery of the Virginia’s Science SOLs.

Formative 
Assessment
Formative assessment—
embedded at many points 
throughout each module  
and lesson—facilitates student 
reflection on their thinking 
(metacognition) and allows 
teachers to dynamically 
differentiate instruction.  
The table shows the types of 
formative assessment resources 
in Virginia Inspire Science found 
online and in print.

12 Program Overview
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Summative Assessment
Ensure lasting learning and alignment of student skills to the Virginia’s Science SOLs with the following 
summative assessment tools found in Virginia Inspire Science in print Student Editions and online.

FEATURE INSTRUCTIONAL PURPOSE

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

Three-Dimensional 
Thinking Questions

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

Lesson Check
Found in every lesson online, Lesson Checks determine how students  
are progressing toward a mastery of Virginia’s Science SOLs.

Module Test
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. 

STEM Unit Project

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 Virginia’s Science SOLs to their project.

Module Vocabulary 
Practice

Through online interactives, students practice and check their 
understanding of scientific language. Immediate feedback from  
the system provided.
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Principles of Environmental Science: 
Inquiry & Application
Virginia Edition ©2026, 1e, Cunningham

Accessible, Aligned, and Robust Instruction
	■ Unit Projects, Case Studies, Data Analysis Labs, and Use 

the Practice activities apply engineering practices to real-
world issues related to the field of study, including two Case 
Studies in Chapters 6 and 7 focusing specifically on Virginia 
topics.

	■ Chapter 7 Key Concepts and Chapter 13 What Do You 
Think are specific to Virginia standards.

	■ The Claim, Evidence, Reasoning boxes prompt students 
to develop and research their own claim to enhance 
investigation and reasoning skills. 

	■ Math Connection provides opportunities to practice 
quantitative and computational thinking skills, while Data 
Analysis Labs support data literacy.

	■ Realistic, three-dimensional, and instructional figures provide 
depth and orientation to complex structures and processes.

	■ The Lab Manual brings environmental science to life 
through hands-on activities and inquiry-based labs. 

	■ The High School Teacher Manual, available in print and 
online, includes integrated lesson plans aligned with the 5E 
teaching model and correlated to Virginia state standards 
and a standards correlation chart demonstrating alignment 
between course content and the Virginia science and 
engineering practices.

Actively Learn is a powerful digital 
platform that engages every student 
with curated, subject-specific lessons 
and sources. Teachers have access 
to a vast catalog of diverse content 
with embedded student supports to 
drive deeper critical thinking and peer 
collaboration. Actively Learn Science 
includes current event science articles, 
additional interactives, simulations, and 
videos that cover a wide range of core 
science topics.

mheducation.com/ActivelyLearnScience

Current and Applied Approach for Virginia High Schools
Crafted specifically for a high school Environmental Science course,  
Principles of Environmental Science: Inquiry and Application, Virginia Edition 
is true to its title with an up-to-date, introductory view of the essential themes 
of the course and numerous opportunities for students to practice scientific 
thinking and active learning. Accessible pedagogical tools lead students to 
apply science and engineering practices, work with real-world data, and better 
understand environmental science and all of its complexities. 

Presented in a single column format for optimal readability and organized into 
four logical units, this feature-rich program is thoroughly aligned to Virginia 
standards and designed to support student success.

ON-LEVEL ENVIRONMENTAL SCIENCE

Electives
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Personalized, Adaptive, and Dynamic Digital Resources
Principles of Environmental Science: Inquiry and Application Virginia Edition is enriched with 
multimedia content that enhances the teaching and learning experience both inside and outside of 
the classroom, including:

	■ Interactive eBook and adaptive  
SmartBook® assignments

	■ Google Earth activities

	■ Graphing and mapping activities

	■ Customizable, auto-graded test banks

	■ Actively Learn

	■ Guided, inquiry-based virtual labs

Personalized. Productive. Prepared.
SmartBook® delivers personalized, adaptive learning tailored to 
each student’s individual needs by pinpointing knowledge gaps and 
focusing instruction on the concepts that require additional study. 
Teachers can assign a specific chapter, topic, or concept and access 
advanced reporting features that track individual and class progress 
with actionable insights to inform in-class instruction.

Table of Contents
UNIT 1: STUDYING THE ENVIRONMENT 
Chapter 1	 Nature of Science 
Chapter 2 	 Understanding Our Environment

UNIT 2: ECOLOGY AND THE NATURAL WORLD
Chapter 3 	 Environmental Systems: Matter, Energy,  
	 and Life
Chapter 4 	 Evolution, Species Interactions, and  
	 Biological Communities
Chapter 5 	 Population Dynamics
Chapter 6 	 Biomes and Biodiversity

UNIT 3: RESOURCES FROM AIR, WATER,  
AND LAND
Chapter 7 	 Climate
Chapter 8 	 Air Pollution

Chapter 9 	 Water: Resources and Pollution
Chapter 10 	 Land Use
Chapter 11 	 Food and Agriculture
Chapter 12 	 Environmental Geology and  
	 Earth-Resources
Chapter 13 	 Energy

UNIT 4: SUSTAINABILITY AND  
ENVIRONMENTAL POLICY
Chapter 14 	 Environmental Health and Toxicology
Chapter 15 	 Solid and Hazardous Waste
Chapter 16 	 Economics and Urbanization 
Chapter 17 	 Environmental Policy and Sustainability
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Science Electives and Advanced Placement
Stay on Track to College and Career Readiness 
Find the right solutions to ensure students develop the academic and real-world skills and knowledge  
they need to make the successful transition from high school to college and/or into the workforce.  
Provide meaningful experiences with purposeful lessons, extensive practice, and a variety of  
opportunities for concept mastery to lead them to success in college and beyond.

Hole’s Essentials of Human Anatomy & Physiology		
©2026, 3e, Welsh
An Incisive, Engaging Introduction to Human Anatomy
Hole’s Essentials of Human Anatomy and Physiology is widely respected for its engaging visual 
design, robust array of labs and activities, and real-world career connections. Scaffolded instruction 
for vocabulary support, streamlined labs, projects, and activities offer flexibility for diverse student 
populations and instructional schedules. The student-friendly text delivers an approachable learning 
experience and the vast array of application opportunities bring the content to life.

Marine Science		
©2025, 3e, Castro
An Interconnected, Global Perspective of the World Ocean
Marine Science is beloved for its full coverage of oceanography, stunning design, student-friendly 
learning system, and data analysis labs. Now in its third edition, the program features enhanced 
readability, dynamic artwork, classroom activities, and an enriched eBook.High School Edition

3rd Edition

Peter Castro | Michael E. Huber
Marine Science

Hole’s Human Anatomy & Physiology	
©2022, 16e, Welsh
Complete Coverage for Anatomy & Physiology
A market leader for 40 years, Hole’s Human Anatomy & Physiology delivers a comprehensive, in-depth 
exploration of anatomy and physiology while placing emphasis on the fundamentals for students with 
little-to-no prior knowledge. The proven Learn, Practice, Assess learning system ensures student 
understanding, application, and mastery of complex concepts. This new edition includes APR, the 
ultimate dissection experience that visually enriches your lectures and labs with 3D interactive models, 
engaging animations, and real-life images.

Human Genetics: Concepts and Applications	
©2021, 13e, Lewis
Explore the Science of Human Genetics
Illuminate the principles and concepts of the once obscure science of genetics with Human Genetics: 
Concepts and Applications. The 13th edition explores new technologies and the evolution of genetics 
reflecting the study of genomic variation and heredity in organisms as the basis for medical science.

expl      rations
an introduction to astronomy

9th edition

Thomas T. Arny
Stephen E. Schneider

Reinforced Binding

Explorations: Introduction to Astronomy	
©2020, 9e, Arny
Approachable, Exciting, and Ideal for Introductory Courses
Explorations: An Introduction to Astronomy focuses on the latest results and analysis of the exoplanets 
based on Kepler. This rapidly expanding subject with exciting new results provides a growing 
understanding of planetary systems and the many aspects of the solar system.

ELECTIVES & ADVANCED PLACEMENT
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Stern’s Introductory Plant Biology		
©2022, 15e, Bidlack
An Introduction to Plant Biology
Emphasizing current interests while presenting basic botanical principles, Stern’s Introductory Plant 
Biology assumes little prior scientific knowledge. Students will be introduced to the new classification 
of plants and plant-related species. The text also includes an integration of biotechnology into several 
chapters and boxes addressing ecology, evolution, and molecular biology.

5 STEPS TO A 

5 Steps to a 5  |  AP Test Prep Guides	
©2025
A Tried-and-True System for Students
5 Steps to a 5 helps students build their AP test prep muscle memory all year long through daily 
engagement with the most up-to-date course content, exam format, subject-specific strategies, and 
tips for success. More than a guide, the 5 Steps to a 5 system has prepared thousands of students to 
walk into exam day feeling confident.

Biology, AP Edition	
©2022, 14e, Mader
Trusted, Accessible Content 100% Aligned for AP Success
Students explore AP Biology through an inquiry-based lens as they discover the unity and 
interconnected nature of the study of life. Biology uses a clear, easy-to-understand writing style to 
provide students with concise and engaging instruction, practice, and support for AP success. This 
new edition delivers comprehensive coverage of the AP Biology Curriculum Framework.

Chemistry, AP Edition	
©2023, 14e, Chang
A Traditional Approach with Complete AP Alignment
In lock-step alignment to the AP Chemistry Framework, this program honors the beloved traditional 
approach as it balances rigorous college-level content with accessible and inspiring instruction 
designed for today’s students. Chang’s strong focus on developing problem-solving strategies 
supports learners at all levels. The AP Teacher Manual includes pacing, activities, test banks, and 
more. ALEKS for AP Chemistry, available with the digital subscription, gives students more math and 
chemistry practice with adaptive questioning to personalize the learning.

Integrated Principles of Zoology		
©2020, 18e, Hickman
The Gold Standard for a Full-Year Course
Emphasizing the central role of evolution, Integrated Principles of Zoology describes animal life 
and the fascinating adaptations that enable animals to inhabit so many ecological niches. This text 
includes comprehensive coverage of biological and zoological principles, mechanisms of evolution, 
physiology,and ecology.

Stephen A. Miller  |  Todd A. Tupper

Zoology
Eleventh Edition

Reinforced Binding

Zoology	
©2019, 11e, Miller
The Perfect Fit for a Half-Year Course
Zoology emphasizes ecological and evolutionary concepts and helps students understand the process 
of science through elements of chapter organization and boxed readings. Features like Evolutionary 
Insights and Wildlife Alerts help students truly understand that science is a process, not just a body of 
facts. The How Do We Know feature highlights research results that provide insight into the process. 
Students learn how these scientific studies have implications for future discovery.

AP®, Advanced Placement®, and Advanced Placement Program® are trademarks registered by the College Board, which was not involved in the production of, and 
does not endorse, these products.
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18 Program Overview

Seamless Integration Services
We are proud to work with schools to implement our programs into a range of classroom environments using 
different platforms. Both our Integration team and our Digital Technical Support team are ready to support  
you and your implementation.

Ongoing Professional Learning

Professional Development
We know it can be a challenge to implement a new science program with new standards. That’s why, 
in addition to live training options, Virginia Inspire Science and the Electives and AP programs come 
with a library of relevant, self-paced, professional learning videos and modules to support you from 
implementation through instructional progression and mastery, all available 24/7, from any device.

Digital Platform Support
 
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. 

Ongoing Pedagogy Support
 
Access a wide range of resources on key 
instructional and pedagogical topics, including 
videos from program authors and consultants.
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Drive Deeper Science Learning  
with Actively Learn
As educators, we know how important it is to keep students engaged
  
That’s why each Virginia Inspire Science module and lesson is designed to tap into students’ natural 
curiosity about the world around them through the investigation of real-world phenomena. Student 
engagement is further fueled through an innovative digital experience, and connections to real-world 
applications with Actively Learn. 

	■ Engaging, relevant, standards-based 
content for all learners

	■ Science texts, articles, and videos  
at each student’s level

	■ Inquiry-driven science simulations that 
bring natural phenomena to life

	■ Interactive reading and study aids that 
promote active collaboration

	■ Rich, cross-curricular connections  
to other subjects

	■ Powerful tools that let teachers customize 
content or upload their own

	■ Access to student data to inform 
instructional decisions

19
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HELP STUDENTS  
EXPLORE THEIR WORLD 

Learn more about 
Virginia Inspire Science at 
mheducation.com/virginia.

Virginia
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Biology
Virginia

1  Ecology
2  The Cell
3  Genetics
4  History of Biological Diversity
5  The Diversity of Life
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How do great blue 
herons indicate the 
health of an ecosystem?

Student Edition
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Chemistry
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1  Structure and Properties of Matter
2  Chemical Bonding and Reactions
3  Matter, Energy, and Equilibrium
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1  Mechanics in One Dimension
2  Mechanics in Two Dimensions
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4  Waves and Light
5  Electricity and Magnetism
6  Subatomic Physics
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