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BIOZONE's AP Biology Teacher's Edition forms the core of your AP Biology teacher support resources. Utilize this resource 
to learn more the structure, tools, and resources provided for effective delivery and assessment of AP Biology. BIOZONE has 
developed a suite of additional materials to support your delivery of AP Biology. These are described below. 

Teacher Support Materials

EBOOK VERSION
Our eBooks provide a digital replica of the printed pages. 

With our eBook PLUS on a School Managed Licence, 
students can answer most questions online, although a 
small number of questions require offline responses or 
a download. These are mostly associated with essential 
skills, such as plotting and graphical representations. 

The eBook TEACHER'S EDITION is also available with 
answers in place and some additional features.

Visit: thebiozone.com/ebooks for more information

TEACHER’S EDITION
The AP Biology Teacher's Edition provides a teacher's 
companion to the student book. It presents the student book, 
with all suggested model answers in place, enabling quick and 
seamless reference to the information required for your lesson 
planning. A comprehensive preface provides a guide to best 
use of BIOZONE's AP Biology resources. It covers strategies for 
teaching online and in differentiated classrooms, using student 
personal progress checks, the benefits of collaborative learning, 
and supporting essential skills in science practices.

RESOURCE HUB
Be sure to visit BIOZONE's RESOURCE HUB, which is fully 
accessible and free of charge to you and your students. If 
offers a curated collection of videos, animations, 3D models, 
and supporting content for the activities in this book.

Teachers can also find the original reference material for  
some activities, including the Free Response Questions.

Visit: www.BIOZONEhub.com Your code is APB1-6566

DIGITAL TEACHER’S EDITION
This PDF version of the book is ideal for introducing and 
reviewing activities using an interactive whiteboard. This 
teacher’s resource features a non-printable PDF version of the 
Teacher’s Edition, with a useful feature to hide and display the 
suggested answers. Supplied as a direct download. 
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The content of the AP Biology is organized into 9 chapters. The first eight chapters are based on the units of study described 
in the AP Biology Course and Exam Description (CED). The final chapter, Science Practices, provides comprehensive 
support for each of the science practices identified in the CED. Students can find out about the key skills embodied in these 
practices and learn to apply them in different contexts. They have many opportunities throughout the book to practice these 
skills and they can return to the chapter at any time to review their understanding.

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 Biology 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. 
The student's understanding of the information is evaluated through questions and/or tasks involving describing and 
explaining principles and concepts, handling and evaluating data, and argumentation.

•	 Chapters 1-8 each conclude with a Personal Progress Check (PPC) to assess student understanding. These comprise 
both multiple choice questions and two free response questions per unit.

The Structure of the Book

Unit introduction Personal Progress 
Check

Activity pages
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The AP Instructional Model
BIOZONE's AP Biology 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 Biology 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 at your 
discretion.

•	A green bullet next to an activity in the contents pages identifies where support for one 
of the 13 investigations is included. They are also clearly identified on the activity page.

Teach
•	Teach the content in the order presented in BIOZONE's AP Biology. 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) 
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 formulas 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).

•	Use the Digital Teacher's 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.

✓
✓

●

●

●

✗

●

✓

●

Activities covering content 
and skills to support the 13 
investigations are identified 
by a green bullet next to the 
activity number.

The teacher has an alternative 
activity of their own they wish 
to use, so they indicate to the 
students to skip this activity.
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Identifying Learning Intentions and Goals
BIOZONE’s AP Biology has been written specifically to address the AP Biology Course and Exam Description. 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 activites 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 
topic within the unit are listed 
here. Students can tick them off 
as they cover them.
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Throughout the book, you will find activities, integrated in context, to support the 13 required practical investigations. These 
are not intended to duplicate the AP Biology investigations already provided by the AP College Board's comprehensive lab 
book. Rather, they focus on supporting student understanding of the principles, concepts, procedures, and analysis involved 
in each investigation. We recommend using these activities to prepare students for their practical work. Each activity focuses 
on a specific aspect of an investigation and provides second hand data for analysis. By completing these activities, students 
can approach their own investigations with greater confidence. These activities are clearly identified by a green bullet in the 
contents (CG5) and by a banner on the activity page itself. A complete list is provided on the next page.

Support for AP Biology Practical Investigations

The investigation number and 
procedure (where applicable) 
supported by the activity are 
identified here.

Students are provided with enough 
information to understand how 
the experiment was set up. This 
allows them to be able to carry out 
any data analysis, and answer the 
related questions.

Real world second-hand data sets 
are provided for analysis. They are 
typical of results students might 
obtain themselves.

Questions addressing specific 
skills in one or more of the six 
science practices are identified by 
a color coded bullet in the margin 
and at the bottom of the page.
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A list of the activities supporting the mandatory AP Biology investigations are provided in the table below.

AP Biology practical investigation Activity name Activity 
number

Investigation 1: Artificial selection •	Selection in Fast Plants 157

Investigation 2: Mathematical modeling: Hardy-Weinberg •	Analysis of a Squirrel Gene Pool 165

Investigation 3:
Comparing DNA sequences to understand 
evolutionary relationships with BLAST

•	Investigating Molecular Diversity 202

Investigation 4: Diffusions and osmosis

•	Surface Area and Cell Size (procedure 1)

•	Diffusion and Osmosis in a Cell (procedure 2)

•	Osmosis in Potato Cells (procedure 3)

24

30

33

Investigation 5: Photosynthesis •	Investigating Photosynthesis 53

Investigation 6: Cellular respiration •	Investigating Cellular Respiration 58

Investigation 7: Cell division: Mitosis and Meiosis

•	Modeling Mitosis (part 1)

•	The Effect of Environment on Mitosis (part 2)

•	Analyzing the Effects of Cell Cycle Errors (part 3)

•	Modeling Meiosis (part 4)

•	Mapping Chromosomes Using Linked Genes (part 5)

74

75

78

81

96

Investigation 8:  Biotechnology: Bacterial transformation
•	Aseptic Technique and Streak Plating

•	Testing for Transformation

139

140

Investigation 9: 
Biotechnology: Restriction enzyme  
analysis of DNA

•	DNA Profiling Lab 143

Investigation 10: Energy dynamics •	Investigating Trophic Efficiencies 236

Investigation 11: Transpiration •	Investigating Plant Transpiration 213

Investigation 12: Fruit fly behavior •	Choice Chamber Investigations 216

Investigation 13: Enzyme activity •	Investigating Enzyme Activity (procedure 2) 45
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Support for Science Practices
The science practices are a core component of AP Biology. As students 
work through the units, there are many opportunities for them to develop 
skills in science practices and apply them within the context of an 
activity. Regular practice helps students become proficient in using these 
skills when they encounter them in the AP Biology exam. A dedicated 
chapter at the end of the book, Science Practices, provides support 
for each of the six science practices. Have students visit this chapter 
regularly if they need support or guidance, or assign the activities as 
homework before they attempt a specific topic in class.

Specific questions relating to a science practice are identified on an 
activity page using the color codes shown on the right.

Explain biological concepts, 
processes,and models presented in 
written format.

Analyze visual representations of 
biological concepts and processes.

Determine and evaluate scientific 
questions and methods.

Science practice 1:
Concept explanation

Science practice 2:
Visual representations

Science practice 3:
Questions and methods

Represent and describe data. Perform calculations and statistical tests 
to analyze and evaluate data.

Develop and justify scientific arguments 
using evidence.

Science practice 4:
Representing & describing data

Science practice 5:
Statistical tests & data analysis

Science practice 6:
Argumentation

Concept explanation

Visual representations

Questions and methods

Representing and describing data

Statistical tests and data analysis

Argumentation
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Evaluating Student Performance
Personal Progress Checks conclude each of the units (1-8). Each one comprises 20-40 multiple choice questions followed 
by two free response questions, simulating the types of questions students encounter in the AP Biology 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 Biology CED when designing these assessments. 

PERSONAL PROGRESS CHECK

UNIT 1 
Chemistry of 
Life

UNIT 2 
Cell Structure 
and Function

UNIT 3 
Cellular 
Energetics

UNIT 4 
Cell 
Communication 
and Cell Cycle

UNIT 5 
Heredity

UNIT 6 
Gene Expression 
and Regulation

UNIT 7 
Natural 
Selection

UNIT 8 
Ecology

20 multiple 
choice 

Conceptual 
analysis (part)

Analyze visual 
representation 
or model (part)

30 multiple 
choice 

Interpreting 
and evaluating 
experimental 
results (part)

Analyze visual 
representation 
or model (part)

20 multiple 
choice 
 
Interpreting 
and evaluating 
experimental 
results with 
graphing (part)

Scientific 
investigation 
(part)

25 multiple 
choice 
 
Interpreting 
and evaluating 
experimental 
results (part)

Analyze data

25 multiple 
choice 
 
Interpreting 
and evaluating 
experimental 
results with 
graphing

Conceptual 
analysis

25 multiple 
choice 
 
Interpreting 
and evaluating 
experimental 
results

Analyze visual 
representation 
or model

40 multiple 
choice 
 
Interpreting 
and evaluating 
experimental 
results with 
graphing

Analyze data

20 multiple 
choice 
 
Interpreting 
and evaluating 
experimental 
results with 
graphing

Scientific 
investigation

Free response questions are designed to match the six question 
types asked in the exam. Partial versions of the free response 
questions are provided to prepare students for the more 
complex, full questions that they will encounter in the AP Exam. 
Each personal progress check has two free response questions. 

•	Interpreting and evaluating experimental results

•	Interpreting and evaluating experimental results with graphing

•	Scientific investigation

•	Conceptual analysis

•	Analyze model or visual representation

•	Analyze data

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 first two (or three) pages of the personal progress check.
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Achieving effective differentiated 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 differentiated 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 Biology 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 activities, 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. 

Paper practical activities and modeling 
provide opportunities for students to work in 
pairs or small groups

In this activity, they can work together to 
explore the base pairing rule and create and 
evaluate a DNA model. Sharing ideas and 
observations promotes scientific dialogue.

Students look at the emergence of new diseases, 
and discover how some diseases reemerge in 
our communities. As a group, students look at the 
emergence and features of the SARS-CoV2 virus 
responsible for Covid-19.

They complete an online search and discuss the 
challenges around developing a vaccine. This 
provides an opportunity for peer group discussion 
and sharing ideas.

D

ABC

Collaboration and discovery
•	 BIOZONE's AP Biology allows for collaboration and discovery. By working together and sharing ideas, students are 

exposed to different perspectives and levels of knowledge about biological concepts.

•	 BIOZONE's AP Biology 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 Digital Teacher's 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 Biology help teachers to support students all skill levels. BIOZONE's collaborative 
approach to science inquiry encourages students to share their ideas and knowledge with their peers while at the same time 
reinforcing their own understanding. There are several ways you can use AP Biology in a differentiated classroom:

Students requiring math support should 
be encouraged to use the resources 
found in Appendix 1. It contains a 
variety of useful information including a 
summary of basic data transformations 
(percentages, percentage change, rates), 
a table listing some common units of 
measure, support for working with ratios, 
an overview of basic statistical formulas 
(and a worked example), criteria and 
formulas for four common statistical tests, 
and equations students will find useful 
as they progress through the AP Biology 
program. Some math support is also 
provided in the Science Practices chapter.

BIOZONE's Resource Hub provides 
curated content to support the activities 
in the book. Videos, animations, 
simulations, and 3D models support 
students of all abilities, while some 
resources (interactive spreadsheets, fact 
sheets, and reference papers) may be 
used as part of group work or extension.

Teacher resource material and material 
for gifted and talented students have 
been specifically identified on the 
Resource Hub. A gray hub icon at the 
bottom of the page indicates the activity 
has online support.

A group symbol indicates where students 
can work together. Group work provides 
opportunities for student collaboration 
and peer-to-peer support to explore the 
principles, concepts, and theories they 
are engaged with in their course.

Working in groups, students can 
experience the benefits of collaboration 
in the scientific process of discovery. By 
speaking and listening to each other, they 
develop and extend their communication 
skills and scientific vocabulary.
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The Digital Teacher's Edition
The Digital Teacher's 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. 

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

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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