
PROGRAM OVERVIEW
& SAMPLE GUIDE

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

BIOLOGY
AP* EDITION (12E), © 2016



2

mheonline.com/advancedplacement

The availability of AP courses has resulted in steady 
growth of the AP program nationally. It has also 
shone a spotlight on the needs of AP teachers. 
For you, these include the need to cultivate your 
students’ understanding – that is, teach them to 
“think like scientists” – while preparing them for 
success on the AP Biology exam. 

At McGraw-Hill Education, we understand the 
challenge of aligning biology instruction to the AP 
College Board Curriculum Framework. Mader’s 
Biology helps you meet the challenge by providing a 
variety of resources. 

• Mader’s Biology focuses on the four big ideas 
to provide a broad way of thinking about living 
organisms and biological systems.

• The AP Focus Review Guide workbook helps 
review and apply the essential AP content 
covered in each chapter.

• The AP Teacher’s Manual provides teaching 
strategies, suggested activities and labs. 

• The AP advantage, an effective, easy-to-use 
solution for implementing your course with 
fidelity, providing personalized support for every 
student, and ensuring AP Biology Exam success.

Welcome to AP Biology
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The AP advantage gives you 3 digital AP solutions on one powerful platform with a single 
sign-on. It’s all grounded in a core scientific curriculum you can trust. 

Simply point and click to access diverse supplemental resources for teaching AP Biology 
your way while helping students develop the skills for tackling the AP Exam and college 
coursework. 

Follow these 3 steps to help your students earn a 5:
 

TM

TM

STEP 1 

STEP 2 

STEP 3 

ONBoard for AP Biology helps students build and 
reinforce background knowledge and skills they 
need to master AP Biology content. 

Start with ONboard™

Connect is your solution for AP Biology course 
management, with program support, tools, and 
resources for ongoing teaching and learning in 
one convenient online location.   

Support with Connect®

Succeed with SCOREboard™ 
SCOREboard is a two-part test prep program 
that includes adaptive content review and four 
complete AP Practice Exams. SCOREboard offers 
AP Exam preparation that truly adapts to student 
needs, creating a personalized learning path that 
leads to success. 
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Reinforce students’ background knowledge for more effective 
instruction from day one 

ONboard for AP Biology presents students with a 
series of self-paced, interactive modules for refining 
and mastering the skills necessary for success in AP 
Biology coursework and the AP Biology Exam. 

ONboard prepares students and informs teachers 
with:

• A Pre-Test and Comprehensive Final Assessment 
with robust reporting features that show growth 
and identify skill gaps. 

• Check Points and Quizzes with immediate feedback 
for gauging student comprehension. 

• Animations and Interactivities to engage students 
with diverse learning styles.  

FOR ADVANCED PLACEMENTq

Best Virtual  
Learning Solution!

Start with ONboard
STEP 1 

What's Covered
Pre-Test
Introduction to ONboard for AP Biology
Module 1: Biology Big Ideas
Module 2: Experimental Design
Module 3: Math Skills
Module 4: Graphing and Data Analysis
Module 5: Chemistry Foundations
Comprehensive Assessment
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Support with Connect 

Connect is your solution for AP Biology curriculum support and course 
management.  It provides teachers with a range of useful resources, 
including an ebook, access to the AP Teacher’s Manual, and an AP-style 
Test Bank.

With its straightforward writing style, Biology is ideal for the AP Biology 
classroom. Chapter-opening Essential Questions help students pinpoint 
essential AP content, including the Big Ideas they will study later in the 
chapter. 

Manage your class your way with digital, print, or hybrid course 
management tools 

SUPPORTS STUDENTS AS WELL AS TEACHERS!
Connect is the student’s portal to 
personalized learning with SmartBook, the 
first and only adaptive eBook. Powered by 
the proven LearnSmart engine, SmartBook 
identifies what each student does and 
does not know and adapts in real time to 
help that student learn faster and study 

more efficiently. LearnSmart features 
robust reporting tools, including meta-
cognitive reports and most challenging 
learning objective reports. These tools 
enable teachers to identify areas where 
students are struggling and provide targeted 
remediation to enhance learning.  

MHEonline.com

Prepare Students for AP Course Success
Prepare incoming AP Biology 
students for success with an online, 
self-paced program designed to build 
the necessary skills and background 
knowledge. ONboard also features a 
pretest, a comprehensive exam, and 
robust teacher reporting. 

ONboard includes:
Biology Big Ideas
Experimental Design
Math Skills
Graphing & Data Analysis
Chemistry Foundations

MHEonline.com/advancedplacement

Ensure Success in Your AP Course
Connect is a robust, web-based 
assignment and assessment platform 
that gives students the means to better 
connect with coursework, teachers, 
and important concepts they will need 
to know for success now and in the 
future. On Connect Plus, students can 
also take advantage of the LearnSmart 
adaptive study tool and the SmartBook 
adaptive reading experience. 

connect.mheducation.com 

Prepare Students for AP Test Success
The fi rst Advanced Placement Test 
Prep solution that truly adapts to each 
student’s learning needs, SCOREboard 
delivers a personalized learning plan 
to ensure student comprehension 
as they prepare in the weeks and 
months leading up to the AP exams. 
SCOREboard also includes four 
complete AP practice exams with 
detailed scoring rubrics. 

MHEonline.com/advancedplacement

3-Step Solution, 1 Platform

arePrepPrepPrere Prepar tudentStre Stre Se SS

*Advanced Placement Program and AP are registered 
trademarks of the College Board, which was not involved 
in the production of, and does not endorse, this product.

to accompany Mader, Biology AP* Edition

AP FOCUS REVIEW GUIDE

AP Focus Review Guide
The AP Focus Review Guide is written with the AP curriculum in mind. Developed under 
the guidance of an experienced AP teacher, it provides students with a great review tool 
for the AP course. Within each chapter of the workbook, students can pinpoint content that 
is most important to the AP curriculum. The Review It, Use It, Summarize It format helps 
students to review and apply the content in each chapter essential to the AP course.

AP
EDITION

AP
EDITION

In its native habitat in the Pacifi c Ocean, the lionfi sh (genus Pterois) has evolved unique adaptations to 
play an important role in coral reef ecosystems. However, in the 1980s, a few lionfi sh were released into 
the Atlantic Ocean. Without any natural predators, the lionfi sh numbers drastically increased, and they 
have decimated over 50 species of fi sh normally found on Caribbean reefs. Using genetic analysis, 
scientists have been able to trace the Atlantic lionfi sh population to the original six invaders. Additional 
studies are focusing on how to manage lionfi sh populations by understanding their evolutionary lineage 

and by studying the fi sh in their native environment.

**

STEP 2 



6

mheonline.com/advancedplacement

Connecting Biology with the AP Curriculum

Biology’s focus on inquiry-based learning coupled with its precise writing style, hallmark art program, and 
integration of text and digital make it the perfect solution for today’s AP Biology classroom. In this AP edition 
we added tools, including Chapter 1 which focuses on the AP Big Ideas and science practices, to aid in the 
understanding of the AP Biology Curriculum.

Mader Learning System
The Mader text incorporates a variety of study aids to help students hone in on the essential AP chapter content.  

Students are guided by the chapter opener 
Essential Questions that frame the AP content 
covered in the chapter.

The Following the Big Ideas boxes provide 
students with an overview of how the AP Big 
Ideas pertain to the chapter content.

Reviewing the Big Ideas boxes in 
the chapter review help students 
to review the most important AP 
concepts from the chapter as they 
relate to the Big Ideas. 

AP Big Ideas or Nature of Science 
features appear in each chapter. These 
features go beyond the text giving 
students examples of AP Biology 
topics in the world around them.

Each Essential Question is correlated to one or 
more Essential Knowledge, highlighting the AP 
Curriculum’s connection to the chapter material.

viii

mad673993_fm_i-xviii.indd   8 11/13/14   10:04 AM

STEP 2 
Offer students an exciting inquiry-based text, coupled with precise 
writing, and engaging illustrations, images, and photographs with Mader’s 
Biology—a perfect solution for any AP Biology classroom.

Mader’s Biology provides superior pedagogical support with customizable 
digital and print resources, easy-to-use learning tools, alongside a focus 
on the application of the AP Big Ideas and science practices to help you 
confidently teach students AP Biology content. 

A Guided Tour of Mader's Biology, AP Edition 
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Answering the Essential Questions 
reviews chapter concepts relevant to 
the AP Curriculum and helps to answer 
the Essential Questions presented at 
the beginning of the chapter. 

The AP Focus Review Guide is a 
separate workbook that accompanies 
Biology. Designed around the AP 
Biology Curriculum, this workbook 
helps students to review and apply the 
AP content covered in each chapter. 

The Assess section of the chapter 
review includes multiple choice 
questions to help students review 
chapter content. 

The Applying the Big Ideas section 
challenges students with AP-style 
free-response questions based on 
chapter content. Each chapter has one 
question per Big Idea covered.

Applying the Science Practices 
activities provide students with 
the opportunity to improve their 
data analysis skills while applying 
the science practices. Each 
question provides a correlation 
to the science practices from the 
AP Curriculum.

ix

mad673993_fm_i-xviii.indd   9 11/13/14   10:04 AM

STEP 2 
A Guided Tour of Mader's Biology, AP Edition 
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AP Focus Review Guide for Biology • Using Your AP Focus Review Guide 
vi
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Section 4.3 Introduction to Eukaryotic Cells (continued)

SUMMARIZE IT
The endosymbiotic theory was developed by Dr. Lynn Margulis. In her 1967 paper, 
Dr. Margulis described how eukaryotic cells arose from prokaryotic cells. How do the 
internal membranes around organelles support her theory?

Using this simple diagram, label and describe how organelles are thought to have 
evolved.

Prokaryotic cells Eukaryotic Cell

EK 1.B.1

Section 4.4 The Nucleus and Ribosomes, pp. 70-71
Essential Knowledge Covered:  
2.B.3, 4.A.2, 4.B.2

REVIEW IT
Given the definition on the left, fill in the correct structure on the right:

Definition Structure

The command center of the cell

The area where ribosomal RNA is produced

A double membrane around the nucleus

Where protein synthesis occurs

Passages where proteins move to and from the nucleus to the 
cytoplasm

Rod-like structures made of coiled chromatin

Units of heredity

A network of strands in the nucleoplasm which contains DNA, 
protein, and some RNA

Vocabulary
chromatin
chromosomes
genes
nuclear envelope
nuclear pore
nucleolus
nucleoplasm
signal peptide

AP Focus Review Guide for Biology • Cell Structure and Function
27

Program: Biology Component: CH 4
2nd Proof

Vendor: APTARA Grade/Level: TE

C04_02A_721523.ai

023_035_Bio_T_C04_672152.indd   27 14/10/14   7:00 PM
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Section 2.1 Chemical Elements (continued)

USE IT
Label the protons, neutrons, and electrons in this helium atom and fill in the chart 
which describes the charge, mass, and location of each.

Subatomic Particles of Helium

Particle Electric Charge Atomic Mass 
Unit (AMU) Location

Proton

Neutron

Electron

Helium also many different isotopes. Here are two: 
4
2H and

3
2H

How many protons do these isotopes have? How many neutrons?

Some isotopes are highly radioactive. What is radiation?

Describe one way radiation is harmful and one way it is beneficial to humans.

SUMMARIZE IT
Find the element boron (B) on the periodic table on page 22 of your textbook and 
answer the following questions:

 a. What is boron’s atomic numer?

 b. In what group and period is boron located?

 c. What is boron’s atomic mass?

Student Edition p. 21

Student Edition p. 21

Student Edition p. 22

Student Edition p. 22

AP Focus Review Guide for Biology • Basic Chemistry
6

Program: Biology Component: CH 2
2nd Proof

Vendor: APTARA Grade/Level: TE

C02_01A_721523.ai

005_013_Bio_T_C02_672152.indd   6 30/10/14   6:53 PM

This review guide was developed with the AP student in mind. The activities 
within each chapter will help you to focus on and review the key content in 
the chapter as it relates to the AP Biology Curriculum. 

Using Your AP Focus Review Guide

C
op

yr
ig

ht
 ©

 M
cG

ra
w

-H
ill

 E
du

ca
tio

n

4   Cell Structure and Function
As you work through your AP Focus Review Guide, keep this chapter’s Big Ideas in mind:

Following the Big ideas

All cells are produced from existing cells, creating an unbroken lineage back to the first cells almost four billion 
years ago.

Eukaryotic cells contain multiple cooperating and specialized organelles which produce the structure and 
accomplish the functions necessary for life.

Every cell contains DNA (with or without a nuclear cover) which encrypts the information for all of its structures 
and functional molecules.

Cellular systems metabolize and adapt to changing environmental conditions.

Section 4.1 Cellular Level of Organization, pp. 61-64
Essential Knowledge Covered:  
2.A.3, 4.A.3

REVIEW IT
Review Figure 4.2 on page 59 of your textbook to describe the size of life and its living 
components and what instruments we need to observe each (E = eye, LM = light 
microscope, EM = electron microscope).

Living organism or 
competent

Approximate Size 
(metric unit)

Instrument Needed to 
Observe

Human

Human Egg

Human Cell

Bacterial Cell

Virus

Protein

Amino Acid

Atom

Name two scientists who played a role in developing the cell theory.

Vocabulary
cell
cell theory
microscopy
surface-area-to-volume-ratio

AP Focus Review Guide for Biology • Cell Structure and Function
23

Program: Biology Component: CH 4
2nd Proof

Vendor: APTARA Grade/Level: TE

023_035_Bio_T_C04_672152.indd   23 14/10/14   7:00 PM

Use It activities 
allow you to apply 
what you’ve learned 
in the chapter. 

These correlations pinpoint which 
parts of the AP Curriculum are 
reviewed in each section. 

Review It activities will help you 
to recall content that you should 
have mastered in earlier study. 

You can use this column to take 
notes and keep track of con-
tent you may need to review in 
preparation for the exam. 

In the Summarize It  
section you will  
synthesize what you 
have learned by focusing 
in on the key content in 
the chapter. 

The Following the Big Ideas boxes 
review the Big Ideas identified in 
your textbook.

i_viii_Bio_T_FM_672152.indd   6 19/11/14   4:29 AM  PDF Pass

STEP 2 
A Guided Tour of Mader's Biology,   
AP Focus Review Guide 

The AP Focus Review Guide is written with the AP curriculum in mind. 
Developed under the guidance of an experienced AP teacher, it provides 
students with a great review tool for the AP course. Within each chapter 
of the workbook students can pinpoint content that is most important 
to the AP curriculum. The Review It, Use It, Summarize It format helps 
students to review and apply the content in each chapter essential to the 
AP course.
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AP Focus Review Guide for Biology • Using Your AP Focus Review Guide 
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AP  Reviewing the Essential Questions

These questions were posed in the Biology chapter opener (page 57). Answer them using the knowledge 
you’ve gained from this chapter.

1. Why are most cells so small?

 2. What structures do all cells share? What evidence supports the theory that eukaryotes evolved from 
 prokaryotic cells?

 3. What are structural differences between the genetic material of prokaryotes and eukaryotes?

 4. What features allow eukaryotic cells to function?

AP Focus Review Guide for Biology • Cell Structure and Function
35

Program: Biology Component: CH 4
2nd Proof

Vendor: APTARA Grade/Level: TE

023_035_Bio_T_C04_672152.indd   35 14/10/14   7:00 PM
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2   Basic Chemistry
As you work through your AP Focus Review Guide, keep this chapter’s Big Ideas in mind:

Prerequisite Knowledge

This section covers concepts you should know from other science courses. Review it 
to master the AP Essential Knowledge and prepare for the AP Exam.

REVIEW IT
Using the vocabulary on the left, fill in the blanks:

Anything that takes up space and has mass is called . Everything nonliving 

and living on this earth is composed of basic substances called . These 

basic substances are made up of tiny particles we call , and they, in turn, 

 contain subatomic particles including ,  and . The 

 number of protons housed in the nucleus is called the . The sum of the 

sum of the number of protons and neutrons in the nucleus is called the . 

Atoms of the same element that have different numbers of neutrons are called 

.

On the periodic table, elements are listed with two numbers and one symbol. Define 
what each means.

1. atomic number-

 2. atomic symbol-

 3. atomic mass-

Vocabulary
atomic number
atoms
electrons
elements
isotopes
mass number
matter
neutrons
protons

Student Edition p. 21

Following the Big ideas

Knowledge of the properties of atoms, the bonds they make, and the unique properties they possess help 
explain the structure and functions of life systems.

The chemistry of life, its atomic and molecular structure, will explain how life works at all levels of organization.

Section 2.1 Chemical Elements, pp. 20-23

AP Focus Review Guide for Biology • Basic Chemistry
5

Program: Biology Component: CH 2
2nd Proof

Vendor: APTARA Grade/Level: TE

005_013_Bio_T_C02_672152.indd   5 30/10/14   6:53 PM
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USE IT
Using the vocabulary and your knowledge of cells, fill in the blanks to review the three 
postulates of the Cell Theory.

The Cell Theory

 1. All organisms are composed of .

 2. Cells are the basic units of  in organisms.

 3. Cells only come from  cells because cells are .

SUMMARIZE IT
Which figure has more surface area per volume?

A B

If these cubes were cells, which would be better at exchanging molecules, such as 
nutrients or waste with the outside environment and why?

EK 4.A.3
Student Edition p. 61

EK 2.A.3

Section 4.1 Cellular Level of Organization (continued)

Section 4.2 Prokaryotic Cells pp. 65-66
Essential Knowledge Covered:  
2.B.3, 4.A.2

REVIEW IT
In this section, you were introduced to three different types of cells: prokaryotic, 
 eukaryotic, and archaens.

What makes them similar? What makes them different?

Shared Trait Unique Trait

Prokaryote

Eukaryote

Archaeans

AP Focus Review Guide for Biology • Cell Structure and Function
24

Program: Biology Component: CH 4
2nd Proof

Vendor: APTARA Grade/Level: TE

C04_01A_721523.ai

023_035_Bio_T_C04_672152.indd   24 14/10/14   7:00 PM

The AP Focus Review Guide gives 
you an opportunity to answer the 
Reviewing the Essential Questions 
from your textbook, providing an 
excellent final review of the chapter 
content. 

Section content that is 
not a focus of the AP  
Biology Curriculum is  
identified as either  
Prerequisite Knowledge 
or Extending Knowledge. 

Different visual organizers 
help you to analyze and 
summarize information and 
remember content.

i_viii_Bio_T_FM_672152.indd   7 19/11/14   4:29 AM  PDF Pass

STEP 2 
A Guided Tour of Mader's Biology,   
AP Focus Review Guide 
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Connect Biology includes a robust collection of advanced teaching resources 
for customizing your course 

Advance Your Teaching  
with These Tools  

STEP 2 

Teach students how to “think like scientists” by using 
your AP Teacher’s Manual, in the Connect Library. 
Within the AP Teacher’s Manual, you will find:

• A pacing guide to help ensure adequate coverage 
of AP Biology Curriculum content. 

• AP-style multiple-choice, free-response, and 
grid-in questions for each chapter. 

• Inquiry-based classroom activities to 
demonstrate and reinforce biology concepts.

• Instructional guide on tackling the challenges of 
AP Biology.

• Teaching strategies and lab suggestions to help 
navigate this complex course. 

With Connect reporting, you can: 

• Monitor progress of your 
entire class.

•  Review individual student data 
over time. 

•  Identify any student’s 
additional content support 
needs in real-time.
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Customize with AP Suggested 
Assignments

Familiarize your students with the rigor of multiple-choice, free-
response and grid-in questions on the AP Biology Exam.

STEP 2 

Our AP-style Test Bank helps you challenge your students every day
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SCOREboard uses a series of adaptive study 
sessions that review student content knowledge 
and identifies gaps in student learning. As learning 
research shows, students overcome these gaps 
best when immediate instructional support is 
given. Therefore, SCOREboard provides learning 
resources as instructional support reteaching and 
clarifying these difficult concepts at point of need. 
The adaptive engine makes note of the topics and 
concepts that challenge students and gives further 
practice to ensure mastery. After their content 
review, students work through 4 complete AP 
Practice Exams.

SCOREboard has many unique features to prepare 
students in the weeks and months leading up to 
the AP Exam. 

• Students can track their progress and set 
short-term goals as they go.

• SCOREboard provides both students and 
teachers with multiple reports including 
student progress, performance summary, at-
risk students, and more. 

• SCOREboard empowers users to work at their 
own pace and adjust their study schedules at 
any time. 

FOR APq TEST PREP

Succeed with SCOREboard

Best Virtual  
Learning Solution!

STEP 3 

AP 15 M 04123          5/15

Adaptive learning makes this the most valuable AP Exam preparation 
solution available


