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Teacher Support Materials

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.
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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.
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look at Chloroplasts and Mitochondria

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

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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BIOZONE

AP Biology

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.

Unit 1- Chemistry of Life
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
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CG3

The Structure of the Book

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:
e 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.

e 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.

e 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.

Unit introduction

Personal Progress
Check
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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
> J 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).

©2021 BIOZONE International



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.

Contents

Using This Book
Using BIOZONE'S Resource Hub ..

UNIT 3. Cellular Energetics

Bl etz 1) Bl U TS e " :_—iars/ng O?/ectnf/r;s ....................................... ;;
Science Practices and Skills ...........ccc.ccocecvuenn Xii =1 40 © PrOPErties OF ENZYMES woorrrrvvvvvrssiverrs
_| 41 Haw Enzumac Wark 7A
UNIT 1. Chemistry of Life g | g .
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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.

This identifies the
unit to which this
chapter applies.

Chemistry of Life

Topic number:
these are

Learning Objectives

presented in —e1.1 Structure,of water and hydrogen

the same order
as the CED

bonding .......ccooiiiiiiiiii activity 1

0 1. Explain the structure of a water molecule, identifying how
hydrogen bonding between water molecules accounts for
water's unique properties. Use visual representations to
explain the properties of water in its liquid and solid states.

O 2. Explain how living systems depend on the properties of
water that arise from its polarity and hydrogen bonding.
Include reference to cohesion, adhesion, thermal
conductivity, high specific heat capacity, heat of vaporization,
and heat of fusion, and role as a universal solvent.

1.2 Elements of life ..........ccoevvuvieiiinninnnen. activity 2

0O 3. ldentify the macromolecules required by living
organisms and describe their composition. Describe how
organisms must exchange matter with the environment
to grow, reproduce, and maintain organization.

0 4. Describe how carbon moves from the environment to
organisms and how it is used to build biological molecules
and in storage and cell formation in all organisms.

O 5. Describe how nitrogen and phosphorus move from
the environment to organisms and how they are
used in building new molecules in organisms.

1.3 Introduction to biological
macromolecules .................. activities 3-5, 10, 13

0 6. Describe how dehydration synthesis (condensation)
and hydrolysis reactions are used to form and
cleake covalent bonds between monomers in nucleic

idb, proteins, carbohydrates, and lipids.

The learning objectives for each

topic within the unit are listed activities 4-14
here. Students can tick them off ed
as they cover them. fibe

[ 8. Describe how the primary structure of a polypeptide
determines the overall shape of a protein. Describe
the structure of an amino acid and how the properties
of the amino acid R groups and their interactions
determine final protein structure and function.

O 9. Describe how the structures of carbohydrate monomers
determine the properties and functions of the molecules.

0 10. Describe the non-polar nature of a typical lipid (e.g. a
triacylglycerol) and explain how phospholipids differ in
having polar and non-polar regions. Explain how differences
in fatty acid saturation determine lipid structure and function.

Developing understanding

CONTENT: This unit sets the foundatior
includes a survey of the elements esser
central role of water in biological system
of living systems depends on an input el
Understanding how macromolecules arég

SKILLS: This unit emphasizes skills in g
concepts represented visually. The skill
the causes or effects of a change ina s

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.

1.5

[m]

[}
®

]
N

1.6
0 16.

. Explain how the nucleotides are organized into

. Explain the antiparallel, double helix s

Structure and function of biological
macromolecules ...............c.ocuuees

activities 4-12

polymers called nucleic acids, includi
the phosphodiester bonds that form b{ The activites in the

nucleotides. Interpret diagrams and m .
the directionality of nucleic acids, defi book addressmg the

and a 5' carbons of the sugar in the n learning objectives for
this topic.

including how the directionality of the horecuretetermmTes
the direction of nucleotide addition during DNA and RNA
synthesis (5'—3'). Explain the role of hydrogen bonding
between nucleobases in formation of the DNA double helix.

. Explain how proteins have a primary structure comprising

linear chains of amino acids connected by covalent peptide
bonds formed at the carboxyl end of the growing polypeptide
chain. Explain the interactions involved in creating a protein's
primary, secondary, tertiary, and quaternary structures.

. Explain the role of a protein's precise three-

dimensional structure to its biological function. Explain
how this precise structure can be disrupted and
predict the consequences of such disruptions.

. Explain how carbohydrates are made up of chains of

monosaccharide monomers connected by covalent
glycosidic bonds. Explain why some polysaccharides
are linear and some are branched. To illustrate

this, compare and contrast the structure of glucose
polymers such as cellulose, starch, and glycogen.

Nucleic acids........c.ccceevveeiiiiiniennenne. activities 3, 4

Describe the structural similarities and differences
between DNA and RNA, including reference to the
sugar present, the nucleobases present, and the

number of strands usually present (single/double).
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Support for AP Biology Practical Investigations

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.

U1
V)

Diffusion and Osmosis in a Cell

STUDENT SUPPORT FOR INVESTIGATION 4, Procedure 2: Diffusion and osmosis

The pores of the dialysis tubing det¢rmine the size of the molecules that can pass through. The experiment described below
demonstrates t n placed into partially permeable membrane with pores large
enough only forl  The investigation number and  [rough.

procedure (where applicable)

:": t supported by the activity are o —
sooroes moi  identified here.
9
partially permé - L .
Dialysis tubing
(partially-permeable m//
Hypothesis membrane) ‘\ “
Sucrose is larger than glucose and will remain inside |
the model cell and the cell will gain mass (water) by ‘ Distilled
osmosis. The glucose cell will gain less mass as some | | water
glucose diffuses out of the cell, reducing osmotic gain. Solution containing S )
sucrose or glucose \\ i
Background

T
Dialysis tubing acts as a partially (or selectively) \K_////

permeable membrane. It comes in many pore sizes

and only allows molecules smaller than the size of the Method
pore to pass through.

Glucose is a monosaccharide whered

disaccharide (consisting of a glucose Students are provided with enough
molecule joined together). Sucrose is

- dalaallaatdialuaiatubing were filled with 5 cm® each of
a 1 mol/L glucose solution.

ed off and weighed to 2 decimal

(P e AN TECS 6h EIEase: information to understand how n separate beakers of distilled
the experiment was set up. This
allows them to be able to carry out removed from the distilled water
. el. They were reweighed and
any data analysis, and answer the
T - related questions. \iee s,
Results
Cell Final mass (g) Initial mass(g) change (g) % change
1 .22 10.39
2 1123 10.33
8 12.03 10.98
Mean
_ Floal world sacond-hand deta sets —
are provided for analysis. They are
Cell .p Y . y ange (g) % change
typical of results students might
! obtain themselves.
2
3 1128 10.55
Mean
1. Calculate the mean percentage change . . - table above:
@ P g %l Questions addressing specific
2. Explain the result in terms of moveme| skills in one or more of the six h that sucrose has a relative mass

science practices are identified by p-/meol

a color coded bullet in the margin
and at the bottom of the page.

Y
©2021 BIOZONE International X
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A list of the activities supporting the mandatory AP Biology investigations are provided in the table below.

Investigation 1:

Investigation 2:

Investigation 3:

Investigation 4:

Investigation 5:

Investigation 6:

Investigation 7:

Investigation 8:

Investigation 9:

Investigation 10:

Investigation 11:

Investigation 12:

Investigation 13:

Artificial selection

Mathematical modeling: Hardy-Weinberg

Comparing DNA sequences to understand

evolutionary relationships with BLAST

Diffusions and osmosis

Photosynthesis

Cellular respiration

Cell division: Mitosis and Meiosis

Biotechnology: Bacterial transformation

Biotechnology: Restriction enzyme
analysis of DNA

Energy dynamics

Transpiration

Fruit fly behavior

Enzyme activity

¢ Selection in Fast Plants

¢ Analysis of a Squirrel Gene Pool

¢ Investigating Molecular Diversity

¢ Surface Area and Cell Size (procedure 1)
* Diffusion and Osmosis in a Cell (procedure 2)
* Osmosis in Potato Cells (procedure 3)

¢ Investigating Photosynthesis

¢ Investigating Cellular Respiration

* 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)

* Aseptic Technique and Streak Plating
e Testing for Transformation

* DNA Profiling Lab

¢ Investigating Trophic Efficiencies

e Investigating Plant Transpiration

* Choice Chamber Investigations

* Investigating Enzyme Activity (procedure 2)

157

165

202

24
30
33

53

58
74
75

78
81

139
140

143

236

213

216

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.

Science practice 1:

Science practice 2:

ONONONONONO)

Concept explanation

M Concept Explanation

preserted in . Sometmes data o dagrams canbe complex
g can 5  daggar o werds o6d oo el s caeepe s Koo s b a6t Sosse e

include.
o »

10 0 doscibing  process a3  pose o abloonholat

e ook . > Explining thesa pois i ppled coners. T
+ Clsaiingor gruping concaps o parts o conceps, miohtnco:

‘og.Keniyng rophic ovel. - Explaning o e o domostcaton oo
+ Doscringcompononts. o doscrbng ha pars

Imohedin cabon ek, + Explaning he atonshp between

<<= = << N

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

PEEY Representing and Describing Data

wo dispay and doscrbe duta? - provide a visua vay to summarize ronds in data or show

anayzed. i i o ok, and St e et o6
et v s ooy S Yo s G Yo

Eopmemh e

Represent and describe data.

©2021 BIOZONE International

Analyze visual representations of
biological concepts and processes.

b
168,156, 160, 161, 167, 162,163,161, 172, 171, 170

Visual representations

H Visual Representations

Sy Gunoton: o a1 Yl st ok b i ot rd s YD oyt o s
centhic concapt and patioms i da ed to show the
D st st s portst woys o s comploty o koo S & sy

ncuce.
may inchude... + Compare patiems or frends, 6.g.  * Pradicting paRtems based on the
epsennn g dosibng e 5 + Drawng concusns basedon
ey e g s
+ st ptons or v 05 g wht o bow dagram Vs
prstoi o e
' B i
N oot motaio b o T sy S

oatonabout hatickogcaprncles, concopt,a processas

(P+q? = p+2pqeq? =1

. el s witin a popuaton

Science practice 5:
Statistical tests & data analysis

a Statistical Tests and Data Analysis

Describing quaniitative data using descriptive statistics

15 chan s 0 "aorage cu o erot valucsobained o sampes undorgang o sama
roaimant (5., ha mean o 5 samplos of antyme reacton et pH 7).

%

Aia
i o (v, Swed, o).

Comenan veos or vl

Data type Moasure of contral tendoncy Distribution

Fanked
Dota et can b rakac on e that
s

196,190, 141, 146, 147, 140, 156,151,158,

181,162, 172,170,
‘commant on s accuracy (how cosa i i o the Irve val):

(0 econd porson sk sl f o e students: 135,146,147, 16,165,160, 161,167,162, 70 okt
o mean ot o n s sccuracy:

Perform calculations and statistical tests
to analyze and evaluate data.

CG9

Concept explanation

Visual representations

Questions and methods
Representing and describing data
Statistical tests and data analysis

Argumentation

Science practice 3:

Questions and methods

a Questions and Methods

on: Oncs v v asked o srtic uesion,  nodedoaoenrh qssion Ducg e epwimart. dta

n mml is collcted and recorded before undergoing analysi. ased
s dynamic ity on th fndng, the ypoihesis can bo accspted o ojcted.
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Determine and evaluate scientific
questions and methods.

Science practice 6:
Argumentation
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Develop and justify scientific arguments
using evidence.



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 UNIT 2 UNIT 3 UNIT 4 UNIT 5 UNIT 6 UNIT 7 UNIT 8

Chemistry of Cell Structure Cellular Cell Heredity Gene Expression | Natural Ecology
Life and Function Energetics Communication and Regulation | Selection
and Cell Cycle

20 multiple 30 multiple 20 multiple 25 multiple 25 multiple 25 multiple 40 multiple 20 multiple

choice choice choice choice choice choice choice choice

Conceptual Interpreting Interpreting Interpreting Interpreting Interpreting Interpreting Interpreting

analysis (part) and evaluating and evaluating and evaluating and evaluating and evaluating and evaluating and evaluating
experimental experimental experimental experimental experimental experimental experimental
results (part) results with results (part) results with results results with results with

graphing (part) graphing graphing graphing

Analyze visual Analyze visual Scientific Analyze data Conceptual Analyze visual Analyze data Scientific
representation representation investigation analysis representation investigation
or model (part) | or model (part) | (part) or model

Personal Progress Check .
Question 16 refers to the plot below, which shows Questions 22-23 refers to the image below.

Answer the multiple choice questions that follow by cirdling the correct answer. Don't forget to read the question carefully! fluctuations in serum insulin and blood glucose after
sucrose-rich or starch-rich meals.
1. In local regulation, the signaling molecule affects only: 8. Signal transduction pathways may be regulated by: Serum insulin(pmolL)
(@) Target cells distant from the secreting cell (a) Second messengers iy

(b) Target cells close to the secreting cell (b) Transcription factors —— Blood glucose

Serum insulin

60
() Both (a) and (b) () Protein methylation = Starchichfood | 509
(d) None of the above (d) Al of the above £ g Sucrose rich food

22.The phase of mitosis pictured is.

100
2. Cytokines can act as: 9. Which of the following involve(s) cell to cell 40 (8)iRiophdseé
&) oAl TegUHs communication? . () ;el?ph;se
(b) Endocrine regulators (a) Activation of helper T cells by antigen presenting b0, 1700 | 1500 3908 2800 " 360 70 {0 Wetaphamy
(©) Both (a) and (b) cells meal eal heal (d) Anaphase
(@ Non
3. Synaptic . . . . . . . . .
called? Multiple choice questions require students to analyze numerical and text-based information including
@ Gopr . e . . . .
) Neu the analysis quantitative data and data in the form of models and representations. Multiple choice
(©) Sec . . it:
@ ol questions make up the first two (or three) pages of the personal progress check.
4. Whena
the respol
correct specialize signaling pathways: from the parent cell, (d)"Lonirols growth
(@) Signaling molecule, receptor, G protein 1o 25 Cells that no longer divide (such as certain specialized
(b) Signaling molecule, target cell, G protein. cells in the brain) stay in which phase of the cell cycle?
(¢) Signaling molecule, target cell, receptor. t e
d) Signaling molecul . ki
{d);3Signaling molecule;receptor; kinass, Free Response Question: Analyze data e (b) Gophase
- ) (©) G,phase
5. Which of the following is true about a hydrophilic
signaling molecule? > Much cancer research is directed at finding ways to identify cell cycle errors and target stages in the cell cycle that can slow or stop (d) Interphase
i the unregulated division of cancer cells. o .
(@) Itisa steroid, . » Taxol is one of a number of anticancer drugs that target cytoskeletal proteins. It stabilizes spindle microtubules, preventing their rg 26. Errors in which of the following genes are involved in
(b) Its receptor is located in the cytoplasm of the disassembly. Chromosomes cannot achieve a metaphase spindle configuration, and this blocks the progression of mitosis. cancer?
elcol, » Stathmin is a protein that regulates the cell cycle. One of its normal roles is promote depolymerization (instability) of spindle (a) BRCA1
(c) It might trigger a signal cascade that causes an microtubules. lts adtvity is regulated by cell-cycle-specific phosphorylation. In normal cells, stathmin activity is switched off by (b) pS3
effect in a cell phosphorylation as the cell enters M phase. Phosphatases remove these phosphates in late mitosis so the cell can exit M-phase. (¢) (a)and (b)
(d) It can enter the cell, so it directly affects some Aggressive forms of breast cancer are resistant to Taxol chemotherapy alone. In these cancers, the stathmin gene is overexpressed. (@) None of the above
specific cell process.
HYPOTHESIS 147]  Tumor volume over time under 27.The phase of mitosis that is associated with the
6. Whatis the name of the hormone that atters glucose ST different treatment regimes formation of the nuclear envelope, is:
uplake, and where would s receptors be locatec? ARG el | (@) Prophiass
(@) Epinephrine; liver stabilty of microtubules, switching off Gorfroi{phosphaies (b) Metaphase
(b) Insulin; different cell types that use glucose for fuel s producto would snhance the ity sio| buftered saline) (©) Anaphase
of Taxol to stabilize microtubules an -
(¢) Insulin; beta cells of pancreas e il aloe o z () Telophase
(d) Epinephrine, beta cells of pancreas e T s
g 05 28.The phase of mitosis that is associated with the
7. Hiskphobiz ol molecuksars T ST A RS H breakdown of the nuclear envelope, is:
andinclude ______like » Researchers investigated tumor volume 5 0.6+ (a) Prophase
(a) Lipid soluble; steroid hormones; estrogen OGO e 5 (b) Prometaphase
- P Srope cancers under three treatments: No (c) Metaphase
(b) Lipid insoluble; protein hormones; insulin e st Gonioh Teeliselinert 0.4 T —
) : (@) Anaphase
(e)  Lipid soluble; amino acid derivatives; 1 e siaihin

(d) Lipid insoluble; steroid hormones; estrogen The phase of mitosis that is associated with the

Free response questions are designed to match the six question  |sepion ot ciromatds o opposie poles.

(a) Prometaphase

types asked in the exam. Partial versions of the free response Dihretase
questions are provided to prepare students for the more (I Tlophisss

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
e Scientific investigation

¢ Conceptual analysis

* Analyze model or visual representation

* Analyze data
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Teaching Strategies for Classroom Use

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.

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.

TEACHER

Introduces activity

Brief class discussion to
"unpack" the information

SN

Student group Student group Student group
Discuss, Discuss, Discuss,
then create then create then create
consensus consensus consensus
answers answers answers

N v S

Students invited to report
back to the class via teacher-
facilitated discussion

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.

ideas.

©2021 BIOZONE International

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

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

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.

198 . 324
H Crea“ng a DNA Model The emergence of Covid-19

» Reports of viral pneumonia (a lung infection) in Wuhan, China were reported on the 31 December 2019. Early in January 2020,

Key Question: What are the base pairing rules for DNA. How  the DNA double helix and the hydrogen-bonding capabilty o e

can they be modeled? of the bases. These factors cause the nucleotides to join
Recall that DNA is made up of structures called nucleotides.  together in a predictable way, referred to as the base pairing
Two primry factors control the way in which these nucleotide  rule. It is derived from Chargaffs rules which state that % A What i Covid-19?
building blocks are linked together: the available space within = %T and %C = %G for both strands of the DNA.

A representation of the SARS-CoV-2 virus

Covid-19 is the disease caused by infection with the.
SARS-CoV-2 virus (right).

> The virus affects the respiratory system.

80% of infected people recover without hospital care.

Adenine is always attracted to Thymine Ae—>T » 20% of infected people develop severe breathing
problems and may require high level hospital care.
Thymine fs always attracted to Adenine Te—>A muzﬂay’:rﬁoﬁzlz::g ‘é?u;:ﬂm{lr:‘ggv':fydlsﬁ( Viral envelope
Cytosine is always attractedto  Guanine C<+—G v :he e s i gma” (mostly lipid) }
Guanine is always attracted to Cytosine Ge—>C droplets from the nose and mouth (e.g. when a ;:srson !
;_;zﬁ::;:g;::;:?%;;m:m::c;m : i
b resent e et bend. Fotdon in 164 ek Ines 5 o 1y, surs ‘;’f:.“;gl’;i:m‘ B Do ot > Vaccine hate now bsen developes. ¥ g |
cut around the hydrogen bonds on each base. These are just to show you where you will join your base:
(b) Cut out the complementary strand. The first base (G) is already in position as a guide. Again fold on the rad line so
that the blue surfaces are facing each other. Changes in coronavirus P
2.
Papgr practical a(.:t.lvmes and modeling . Students look at the emergence of new diseases,
provide opportunities for students to work in and discover how some diseases reemerge in
pairs or small groups our communities. As a group, students look at the
. - emergence and features of the SARS-CoV2 virus
In this activity, they can work together to responsible for Covid-19
explore the base pairing rule and create and
e\t/)aluravtetia r?N? Tnocliel. Swa::tri]ﬁ I?j?a:s and They complete an online search and discuss the
observations promotes scientilic dialogue. challenges around developing a vaccine. This |
5. Cu ot e bacos e lt tham o th lte o the complamentary srae g 1 ordor in oo tablo sbove. U tpo provides an opportunity for peer group discussion
to fix them in position. Make sure the blue surfaces are facing and the base is in the same orientation as the guide (G). . .
4 :gne zp the first base pairs (C and G) and stick them together with tape. Note that the bases are facing in opposite an d Sh ari ng |deas .
5. Continue sticking base pairs together, working your way around the helix, to complete the DNA molecule.

® 3. Explain why SARS-CoV-2 cannol undergo antigenic shift

o

What does anti-parallel mean?

° ‘-‘ 4. As a group, discuss the main challenges around developing a Covid-19 vaccine. Do some online searches of reliable

@ 7. Explain how the concept of base pairing allowed you to easily model a DNA molecule using the template provided: sources and explain how were these were or are being overcome. Summarize your group's response as points below.

IST-1 ©2021 BIOZONE International ©2021 BIOZONE Intemational
> 1SBN: 976-1.98-856656-6 1SBN:978-1.98-856656-6
1c Photocopying prohibited Photocopying prohibited

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.

©2021 BIOZONE International



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
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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:
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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.
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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.

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.

The origins of domestic dogs
»

ow more than 400 breods of dogs.

(@ Yuard dog:
20 4. As afgroup, “improve" dog breeds.
B  chaghe breed standards to avoid healh issues?

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.



The Digital Teacher's Edition

The Digital Teacher's Edition is a DRM product, sold separately, and aimed primarily at

Edition

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

answers.
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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.

The Classroom

Guide is provided
as a printable PDF.

Resource Hub

the activities.

Access BIOZONE's

directly from this
link for a range of
resources to support
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Link to ExcelP spreadsheets for
selected activities with a data analysis

or computer modeling component.
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Activities that manipulate data
using formulas are supported

by spreadsheets. These
include all data and comments

on graphical analysis.

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