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The content of the AP Environmental Science is organized into 10 chapters. The first nine chapters are based on the units of 
study described in the AP Environmental Science Course and Exam Description (CED). The final chapter, Science Practices 
for Environmental Science, has been designed to provide support for each of the science practices identified in the CED. 
They can review or practice key skills and science practices before applying them to the activities in each of the units.

The structure of the book helps teachers apply the instructional model of plan, teach, and assess:  

• Unit introductions summarize the key content, skills, and learning outcomes for each unit, providing a checklist for 
students and a record of progress for teachers. See more about these on page CG6. 

• Activities make up the bulk of each chapter. The activities have been designed so that by the end of the program the 
students have covered the required content knowledge and skills specified in the AP Environmental Science CED. 
Activities have been designed to be engaging, informative, and (where appropriate) challenging. Data, annotated 
diagrams, and photographs, provide much of the information in context, and there are many topical and interesting 
case studies (e.g. the effect of the Covid-19 pandemic on air quality).The student's understanding of the information is 
evaluated through questions and/or tasks involving data handling and interpretation.

• Chapters 1-9 each conclude with a Personal Progress Check (PPC) to assess student understanding. These comprise 
both multiple choice free response questions.

The Structure of the Book

Unit introduction Personal Progress 
Check

Activity pages
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The AP Instructional Model
BIOZONE's AP Environmental Science has been designed so that teachers can deliver the essential components of the 
framework using the AP instructional model of plan, teach, and assess.

Plan
• The structure of AP Environmental Science follows the unit plan specified in the CED. 

Teachers can be assured that all of the essential components of the framework are 
covered, ensuring easy and efficient lesson planning with no content gaps.

• Use the unit introductions to assign students work for each lesson.

• Add interest to your lessons by utilizing the FREE resources on BIOZONE's Resource 
Hub in your planning. Resources for specific activities are identified on the Resource 
Hub, saving you having to locate your own resources. 

• Want to refresh your knowledge before you teach, or extend gifted and talented 
students? Resources specifically set for teachers or gifted and talented students are 
identified on BIOZONE's Resource Hub. You can assign these to students as extension 
material as required.

• A green circle next to an activity in the contents identifies where a practical investigation 
is included. The full methodology is given in the activity, and the equipment list is 
provided (Appendix 3), making preparation and incorporation of practical work easy.

Teach
• Teach the content in the order presented in BIOZONE's AP Environmental Science. 

Content covered in the early chapters lays the foundation for more in-depth material  
and specific examples covered in later units.

• Have students complete a skills support activity in the final chapter (Science Practices 
for Environmental Science) before attempting the relevant unit activity. These can be 
assigned as homework or they can be completed in class if students need support. 

• Assign students into groups of mixed abilities when carrying out group research 
projects or practical investigations to encourage peer-to-peer learning. 

• Activities that manipulate data using formulae may be supported by spreadsheets on 
BIOZONE's Resource Hub. Assign these activities to students so they can develop a 
deeper understanding of the value of data manipulation. You can tailor how you use the 
spreadsheets. If time permits, have students graph the data themselves. Alternatively, 
have students analyze the completed data set (including graphs) to save time. 

• Extend students' scientific vocabulary by encouraging them to look up words they are 
unfamiliar with in the glossary (Appendix 2).

• Add variation to your content delivery by utilizing BIOZONE's Presentation Media in 
your lesson. This fully editable digital resource can be adapted to complement your 
teaching plan. The Presentation Media includes extra examples not found in the 
Student Edition. They can be used to provide additional examples for the entire class 
or extension material for gifted and talented students.

• Use the Teacher's Digital Edition to review answers in class or on-line quickly and 
efficiently. Choose when and how you reveal the answers. To promote student 
discussion, reveal answers only once the students have shared their ideas. Reveal all 
the answers if you want the students to self mark their own work.

Assess
• Provide feedback (formative and summative) to students to update them on their 

progress. This can highlight areas they are strong in or areas needing work. 

• Use formative assessment to identify areas the class needs to revisit before 
progressing to the next topic or unit. Methods of formative assessment include 
reviewing student answers on an activity page, observing students carrying out 
practical work, or evaluating their contribution and understanding in research projects. 

• Use the personal progress checks at the end of each unit (chapter) to assess student 
understanding. This could be carried out as a form test in class. Alternatively, you can 
set personal progress checks as homework or open book assessments if you wish. 

• Create additional practice opportunities by assigning students questions from the AP 
Question Bank (via AP Classroom).
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The Contents: A Planning Tool
The contents pages are not merely a list of the activities in the student edition. Encourage your students to use them as a 
planning tool for their program of work. Students can identify the activities they are to complete and then tick them off when 
completed. Teachers can see at a glance how quickly the student is progressing through the assigned material. 

Ticking off the activities 
as they are completed 
gives students a sense of 
progression and helps them to 
be more personally organized 
in their work.

✔
✔
✔

●

●

●

Students can mark the check 
boxes to indicate the activities 
they should complete. This 
helps them to quantify the 
work to be done and to plan 
their work.

●

●

●

●

✔
✔

The teacher can see at a glance how 
this student is progressing through 
this unit of work. Any concerns with 
progress can be addressed early.

The teacher has an alternative 
activity of their own they wish to use, 
so they indicate to the students to 
skip this activity.

✓
✓
✓

●

●

●

✗

●

✓

●

Activities containing practical 
investigations are identified 
by a green bullet next to the 
activity number.
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Identifying Learning Intentions and Goals
BIOZONE’s AP Environmental Science is a new resource written specifically to address the APES CED. Each unit is 
prefaced with a chapter introduction. The units are organized into topics, and these are aligned to specific activities. The key 
content, skills, and learning objectives for each unit are summarized here.

Content summary 
This statement outlines the main content 
points covered in the chapter.

Skills summary 
An overview of the suggested skills for this 
unit are presented here.

The activity in the 
book addressing the 
learning objectives for 
this topic.

This identifies the 
unit to which this 
chapter applies.

Topic number: 
these are 
presented in 
the same order 
as the CED

The learning objectives for each 
activity within the unit are listed 
here. Students can tick off each 
activity as they complete it.
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Throughout AP Environmental Science, students are given 
opportunities to practice and develop their practical skills 
through experimentation and field work. These investigations 
are opportunities for students to develop competency in 
laboratory procedures and field studies, to practice and refine 
skills in observation and analysis, and to manipulate data.  

The investigations provide an excellent opportunity for 
collaborative work and will stimulate discussion and the 
sharing of ideas. You may wish to pair students of different 
abilities together. Confident students can guide and encourage 
less able students and, in this relaxed environment, striving 
students will be encouraged to share their own observations 
and thoughts. Collaboration through paired practical work 
provides an excellent opportunity for students to interact in 
meaningful ways to extend their scientific vocabulary and 
improve communication skills. 

Practical Investigations

Each investigation is clearly numbered (sequentially through 
the chapter). 

`` Ensure your students read through the procedure fully 
before beginning the investigation.

`` Highlight any hazardous or important steps, and make 
sure the students follow your directions. 

The investigations have been 
designed using everyday materials 

and equipment easily found in 
most high school laboratories. No 

special kits are required. 

A list of the equipment and reagents 
required for each investigation is provided 
in appendix 3. Only standard equipment is 
used (no special kits are required).
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Evaluating Student Performance
Personal Progress Checks conclude each of the units (1-9). Each one comprises 20-35 multiple choice questions followed 
by a free response question, simulating the types of questions students encounter in the AP Environmental Science exam. 
Teachers may assign these as formal assessments to gauge student understanding (e.g. taken in class under test conditions) 
or they can be given as formative assessments providing opportunities for exam practice before students sit the online tests 
provided in the AP classroom. We have followed the format stipulated in the AP Environmental Science CED when designing 
these assessments. 

PERSONAL PROGRESS CHECK

UNIT 1 
The Living 
World:  
Ecosystems

UNIT 2 
The Living 
World: 
Biodiversity

UNIT 3 
Populations

UNIT 4 
Earth 
Systems & 
Resources

UNIT 5 
Land & Water 
Use

UNIT 6 
Energy 
Resources & 
Consumption

UNIT 7 
Atmospheric 
Pollution

UNIT 8 
Aquatic & 
Terrestrial 
Pollution

UNIT 9 
Global Change

24 multiple 
choice 

Analyze an 
environmental 
problem and 
propose a 
solution

21 multiple 
choice 

Design an 
investigation

24 multiple 
choice 
 
Analyze an 
environmental 
problem and 
propose a 
solution doing 
calculations

15 multiple 
choice 
 
Design an 
investigation

22 multiple 
choice 
 
Analyze an 
environmental 
problem and 
propose a 
solution

28 multiple 
choice 
 
Analyze an 
environmental 
problem and 
propose a 
solution doing 
calculations

28 multiple 
choice 
 
Design an 
investigation

26 multiple 
choice 
 
Analyze an 
environmental 
problem and 
propose a 
solution doing 
calculations

23 multiple 
choice 
 
Analyze an 
environmental 
problem and 
propose a 
solution

Free response questions are designed to match 
the three question types asked in the exam.  
These are: 

• Design an investigation

• Analyze an environmental problem and 
propose a solution

• Analyze an environmental problem and 
propose a solution doing calculations

Multiple choice questions require students to analyze numerical and text-based information including 
the analysis quantitative data and data in the form of models and representations. Multiple choice 
questions make up the bulk of the personal progress check.



©2020 BIOZONE International

CG9

Achieving effective differential instruction in classes is a teaching challenge. Students naturally have mixed abilities, varying 
backgrounds in the subject, and different language skills. Used effectively, BIOZONE's student books and supporting 
resources can make teaching a mixed ability class easier. Here, we suggest some approaches for differential instruction. 

Teaching Strategies for Classroom Use

MAKING A START
Regardless of which activity you might be attempting in 
class, a short introduction to the task by the teacher is a 
useful orientation for all students. For collaborative work, 
the teacher can then divide the class into appropriate 
groups, each with a balance of able and less able 
students. Depending on the activity, the class may 
regroup at the end of the lesson for discussion.

Using collaboration to maximize learning 
outcomes

• The structure of AP Environmental Science allows for a flexible 
approach to unpacking the content with your students.

• The content can be delivered in a way to support collaboration, 
where students work in small groups to share ideas and 
information to answer and gain a better understanding of a 
topic, or design a solution to a problem.

• By working together to ask questions and evaluate each 
other's ideas, students maximize their own and each other’s 
learning opportunities. They are exposed to ideas and 
perspectives they may not have come up with on their own.  

• Collaboration, listening to others, and voicing their own ideas 
is valuable for supporting English language learners and 
developing their English and scientific vocabularies. 

• Use a short, informal collaborative learning session to get 
students to exchange ideas about the answer to a question. 
Alternatively, collaboration may take a more formal role that 
lasts for a longer period of time (e.g. assign groups to work 
together for a practical activity, to research an extension 
question, or design a solution to a problem).

Students invited to report 
back to the class via teacher- 

facilitated discussion

Brief class discussion to 
"unpack" the information

Student group

Discuss, 
then create 
consensus 
answers

Student group

Discuss, 
then create 
consensus 
answers

Student group

Discuss, 
then create 
consensus 
answers

TEACHER
Introduces activity

The teacher introduces the topic. They 
provide structure to the session by 
providing background information and 
setting up discussion points and clear 
objectives. Collaboration is emphasized 
to encourage participation from the 
entire group. If necessary, students in a 
group can be assigned specific tasks.

Students work in small groups so 
everyone's contribution is heard. They 
collaborate, share ideas, and engage 
in discourse. The emphasis is on 
discussing questions and formulating 
a consensus answer, not just sharing 
ideas.

At the end of the session, students 
report back on their findings. Each 
student should have enough knowledge 
to report back on the group's findings. 
Reporting consists primarily of providing 
answers to questions, but may involve 
presenting a report, model, or slide 
show, or contributing to a debate.
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Peer to peer support
• Peer-to-peer learning is emphasized throughout the book, and 

is particularly valuable for more challenging activities in which the 
content is more complex or the questions require students to draw 
on several areas of their knowledge to solve a problem. 

• Practical investigations and group research projects are an 
ideal vehicle for peer-to-peer learning. Students can work together 
to review and discuss their results, ask and answer questions, and 
describe phenomena. 

Students work in pairs or small 
groups to determine how different 
surfaces (e.g. concrete, gravel, 
grass) influence water runoff. 

Sharing ideas and observations 
promotes scientific dialogue.

Students work in groups to debate the pros and 
cons of creating green spaces in urban areas. 
During this process, students draw on their 
own knowledge and can carry out additional 
research so they can contribute to the debate.

This provides an opportunity for peer 
discussion and sharing ideas.

D

ABC

Collaboration and discovery
• BIOZONE's AP Environmental Science provides multiple chances for collaboration and discovery. By working together 

and sharing ideas, students are exposed to different perspectives and levels of knowledge about environmental concepts.

• BIOZONE's AP Environmental Science uses the CED framework to develop student understanding by providing a range 
of activities. These include getting students to think about and share what they already know and then build on this 
knowledge by exploring and explaining phenomena.

Student A is capable. He helps to 
lead the discussion and records the 
discussion in a structured way.

Students B and C are also capable but 
less willing to lead discussion they will 
add ideas to the discussion but need a 
little direction from A to do so.

Student D is less able but gains ideas 
and understanding from the discussion 
of students A, B, and C. She may add to 
the discussion as she gains confidence 
in the material being studied.
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Interactive revision of tasks in class
• The Teacher's Digital Edition provides a digital rights managed 

(DRM) version of the student book as PDF files. It features useful 
HIDE/SHOW answers, which can be used to review activities in 
class using a data projector or interactive whiteboard (left).

• Students benefit from the feedback in class, where questions can 
be addressed, and teachers benefit by having students self-mark 
their work and receive helpful feedback on their responses.

• This approach is particularly suited to activities with questions 
requiring a discussion, as students will be able to clarify some 
aspects of their responses. Stronger students can benefit by 
contributing to the explanatory feedback and class discussion.

Differentiated Learning
Tools for differentiated instruction within AP Environmental Science help teachers to cater for students of all abilities. 
BIOZONE's collaborative approach to science inquiry encourages students to share their ideas and knowledge with their 
peers while at the same time broadening their own understanding. There are several ways you can use AP Environmental 
Science in a differentiated classroom:

A red figure with a NEED HELP? icon 
helps students identify where they can go 
to get help with a specific skill. Relevant 
skills are provided in the Science 
Practices for Environmental Science 
chapter at the end of the book. Students 
can visit this chapter regularly, or you can 
assign activities as homework before they 
attempt a specific task in class.

See Activity 175

Animations and videos: Use the videos 
and animations on BIOZONE's Resource 
Hub to help student understanding of 
content. The Resource Hub also provides 
data sources, fact sheets, and material 
tagged for gifted and talented students.
A gray hub icon at the bottom of the page 
indicates the activity has online support.
Some hub resources are specific to a 
certain part of an activity. This is indicated 
by a hub icon in the page margin.

A group symbol indicates where students 
can work together. Group work provides 
opportunities for student collaboration 
and peer-to-peer support to explore 
phenomena. Working in groups, 
students can experiences the benefits 
of collaboration in the scientific process 
of discovery. By speaking and listening 
to each other, communication skills and 
scientific vocabulary are extended.
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Environmental legislation refers to a collection of 
laws and regulations designed to help protect the 
environment and reduce or mitigate the negative effects 
of human activity. 

The AP Environmental Science CED lists a number 
of required pieces of environmental legislation that 
teachers are encouraged to incorporate into their 
classes. Where possible, we have incorporated these 
into the activities in AP Environmental Science. These 
are identified in the green cells in the table below.

Activities containing environmental policy or legislation 
are identified by way of a green environmental icon 
at the bottom of the first page of the activity (left). 
An environmental icon in the page margin identifies 
specifically where in the activity that piece of 
environmental legislation is covered. 

Additional, highly relevant, environmental legislation not 
mentioned in the CED is also covered in some activities. 
These are also identified in the table below (brown cells). 

Environmental Legislation

Environmental legislation/policy
US domestic (D) or  

International (I) 
policy

Activity 
number

Required legislation

Clean Air Act D 116, 121

Clean Water Act D 127,130

Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) I 165

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) D 143

Montreal Protocol I 153

Kyoto Protocol I 150, 154

Endangered Species Act D 165

Safe Drinking Water Act (SDWA) D 131

Delaney Clause of Food, Drug, and Cosmetic Act D 79

Resource Conservation and Recovery Act (RCRA) D 140

Additional legislation

Taylor Grazing Act D 74

The Corporate Average Fuel Economy (CAFE) standards D 114

RAMSAR Convention on Wetlands of International Importance I 136
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Environmental science often only makes the headlines for negative reasons, leaving students feeling overwhelmed with what 
may seem like constant bad news. It is important for students to realize that environmental science is also about designing 
solutions to combat the effects of human activity on the environment. Within AP Environmental Science, students are given 
opportunities to propose solutions to environmental problems. Students draw on their understanding of environmental 
legislation, technology, and scientific knowledge to propose and justify their solutions. Some examples are provided below.

Environmental Solutions

Students explore technological ways to remove 
particulate matter from industrial gas streams (and on 
the next page reducing transport related air pollutants) 
as a means of improving air quality. 

Historical landfills often leaked waste into the 
surrounding environment. Technological advances 
coupled with environmental legislation have resulted in 
the construction of safe landfills to prevent this occurring.

US landfills are reaching maximum capacity as the 
population grows and more waste is generated. Students 
look at ways to reduce the amount of waste entering 
landfills, in attempt to prolong the use of landfills. 

Species conservation is important for ecosystem health and 
function. Domestic and international conservation legislation 
have helped stabilize populations of some endangered 
species (above). Technology also plays an important role.
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The Teacher's Digital Edition
The Teacher's Digital Edition is a DRM product, sold separately, and 
aimed primarily at extending the pedagogical tools at a teacher's 
disposal. Many of the features of this resource have been developed in 
response to requests from teachers themselves. 

©2020 BIOZONE International
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Ocean warming affects oxygen saturation

`` Warm water holds less oxygen than cold water. Thus as the oceans warm, oxygen saturation decreases. Indeed measurements 

show oxygen saturation of the oceans has declined by about 2% since the middle of the 20th century and it is expected to fall 

by about 3-4% by 2100.

`` This could cause shifts in species distribution, expanding algal blooms, and reductions in fisheries resources (with implications 

to human sustainability).

`` Much of the ocean's oxygen is concentrated in the upper 1000 meters. This is the area of highest biodiversity. A reduction in 

oxygen will therefore affect marine biodiversity. 

`` Warm water increases the oxygen demand of organisms. As a result organisms in warmer oceans are increasingly likely to 

suffer from a lack of oxygen (hypoxia). Eutrophication due to runoff from the land will add to this problem.

`` Additionally, warming the upper layer of the ocean increases stratification (layering) and reduces mixing of the upper and lower 

layers. Thus deep ocean waters will become even more oxygen depleted.

0 m

100-200 m 

1000 mIncreasing oxygen deficit

R
educed deep ocean m

ixing

Organic matter degrades, 

consuming oxygen

Nutrients increase 

biomass production

Death 

Greenhouse 

gas emissions

Anthropogenic 

nutrient input

Increased radiative forcing

Upper ocean warming 

reduces oxygen solubility

Enhanced stratification limits vertical mixing

Compressed habitat

Oxygen minimum zones expanding

Global warming and nutrient input on ocean oxygen

4. (a) The oceans contain about 1.35 billion cubic kilometers of water (1.35 x 1021 L). Assuming an average ocean 

temperature of 17°C (ocean temperature varies considerably depending on depth and latitude) calculate the gain in 

volume if ocean temperature increased by 1°C (1000 cm3 = 1 L):

 (b) Since the oceans can only expand upwards (because they are, of course, in a confined space) what would be the 

effect of this expansion?

5.  How does a warming sea temperature affect marine life?  

6. Explain the effect of ocean temperature on oxygen and how this will affect marine habitats:   

+

+ +

+

+

Use the interactive buttons to 
reveal the answers as you work 
through the activity on-screen.

AP ENVIRONMENTAL

SCIENCE

Classroom Guide

Classroom Guide
	A comprehensive guide 
to effective use of BIOZONE’s 
AP Environmental Science. It 
provides strategies for use with 
students of different abilities 
and for a variety of tasks, 
including assessment.

Presentation Media
	Sample slide from Unit 5: 
Land and Water Use are provided 
from the AP Environmental 
Science Presentation 
Media series. Enhance your 
presentations with these high 
quality color, fully editable  
Powerpoint/Keynote slides:

 > Add or delete slides 
 > Change the order of slides 
 > Edit the wording

Resource HUB
	Most activities are supported 
online via BIOZONE’s Resource 
Hub, which provides direct 
access to supplementary 
reading,  animations, video 
clips, 3D models,  and reference 
papers.
www.biozonehub.com
Enter code:   APES1-6320

	Show and hide answers on-screen using 
the digital versions of the workbooks. Reveal 
single and multiple-part answers with the 
click of a button Provided with Zoom in/out 
capabilities to show detail.

Teacher’s Digital Edition
Teacher’s Digital Edition

Copyright © 2020 BIOZONE International

Presentation Media

AP ENVIRONMENTAL

SCIENCE

Copyright © 2020 BIOZONE International

Spreadsheets  
and Statistics
	Microsoft® Excel® 
Spreadsheets directly 
support activities involving 
computational modeling, or 
data handling and analysis.

Click here to view the ICT 
activities available. 

A BONUS sample from the upcoming Presentation Media 
for The Living World: Ecosystems. It is fully editable.

Access BIOZONE's 
Resource Hub 
directly from this 
link for a range of 
resources to support 
the activities.

Link to Excel® 
spreadsheets for 
selected activities 
with a data analysis 
or computer modeling  
component.

A digital (PDF) version 
of the Teacher's 
Edition (non-printable) 
is provided. Use the 
interactive buttons to 
HIDE or SHOW the 
answers. 

The Classroom 
Guide is provided 
as a printable PDF.

Activities that manipulate data 
using formulas are supported 
by spreadsheets. These 
include all data and comments 
on graphical analysis.  
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