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" (reating Lifelong Learners

We want today's biology students to be self-motivated, lifelong learners,
to develop a sound grasp or biological knowledge, to plan and evaluate
their work, and to think critically and independently. In developing 1B
Biology, we have utilized the 5Es instructional model as a basis for
developing materials to specifically address the IB Biology syllabus.

By successfully completing the activities, which make up the bulk of
the student workbook, students can demonstrate competence in skills
and ideas. This is central to meeting the understandings, applications
and skills of the IB Biology Diploma Programme. BIOZONE's suite of
resources for the SL and HL component of IB Biology can help your
students achieve key competencies in all areas of biology.

© ei1ozone

BIOZONE encourages the development of the
IB learner profile using the 5 Es model

The Five Es

Engage:  make connections between past and
present learning experiences.

Explore:  become actively involved in the activity.
Explain: communicate the learning experience.
Elaborate: expand on the concepts learned.
Evaluate: assess understanding of the concepts.

ENGAGE:
Highly visual activities

Use activities in class to engage a student when introducing a topic, or to consolidate
student understanding and summarize the material covered by other methods. Using
activities in class provides valuable opportunities for peer-to-peer learning.

ENGAGE:
A connected plan of
study

The check-box format of the contents pages and the chapter introductions provides a
focus for planning achievement.

EXPLORE:
Independent, self
directed study

Activities are self-contained so students are encouraged to be independent learners and
seek the answers to questions posed by the activity. Capable students can work quickly
and independently through the core material and can use the time for extension. Less
able students can review or finish activities at home. Most activities are supported by
web-based resources in the form of animations and video clips.

EXPLAIN:
Communicating is the
key to consolidation

All activities first engage the student with a key idea and a visually inviting delivery of
content. Student engagement with this material leads them to the questions in which they
must communicate their understanding of the content. Students are encouraged to use
appropriate biological terms as referenced in the chapter introduction (key terms).

Most introductory activities are supported by activities in which students apply their

Easy assessment

WHAT ABOUT

HOMEWORK?

EL'.AB.ORATE: understanding of ideas to a new situation. These 'follow-on' activities often involve data
uilding up . s .

analysis, and support scientific practices.
EVALUATE: Encourage self assessment with chapter reviews (these can be graded if desired) or use

specific activities to evaluate a student's skills and understanding or scientific ideas.

Assign activities as homework to review a completed topic, explore a related concept, or
introduce a topic prior to in-class practical work or extension.

A& © 2014 BIOZONE Intemational




The Contents: A Plan of Action

The contents pages are not merely a list of the activities in the workbook. 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. The teacher can also see at a glance how quickly the student is progressing through the assigned
material. In future editions, the contents will also be annotated to provide information at a glance about new and
revised activities so that teachers can easily review and note any revisions since the last edition.
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boxes to indicate the activities
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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.

Toplc 3: Genetics

Understandings, Applications, and Skills .............. 95
O 72 AllCIES ... 97
@] 73 Changes to the DNA Sequence ...........ccceevevevennee. 98

Mutagens and Variation
Gene Mutations and Genetic Diseases ..

helps them to quantify the work
to be done and plan their work.

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.
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Introducing the 1B Biology Content

Each chapter is prefaced with list of learning objectives pertaining to the understandings, applications, and skills for the
chapter. These represent the knowledge requirement for the topic and are supported by a key terms list from which students
can compile their own glossary. The learning objectives aim to improve the accessibility of information and encourage
students to approach each topic confidently. Familiarity with the scientific terms used in each topic is implicit in this.

This identifies the IB

Bl_ology topic to v_vhlch Topic 5 EVOIUilon and
this chapter applies. i g 5
Biodiversity
The list of key terms
can be used to create el 8.1 Evidence lor evalullon @ L »
e g3, applications, skills
a glossary for revision g cracie . g The activities pertaining to the
and encourages (s wnac woond  Mark the check boxes of corresponding understandings,
appropriate use of the cncen i u o] the objectives to complete [ = applications, and skills.
correct terms when DO e B < Dwrd and tick off when finished. s 140
. . ereng 1 I
answering questions. ciade o
94 B 81 5 Explain how populations evaiva inta separate specios by pylolic gradualism i
cladogenesis (anagenesis). Recognize that gracual dvergence is only one model lor the pace
=2 : of evolutionary change in species.
Theory of L 8 Insacts in poluted m;:.ge.n i sl -
y
dichotomous key i )
Knowledge: o
. ige . Eukarya (euka )
TOKs are identified in T
association with their =
relevant activity. e
homologous structure
kingdom
MeNOsEs
utation

For students:

natural selection

H natral classifeation 5.2 Natural selection
Zhehl;r;(t::(e):]ssta;::jngs, order Understandings, applications, skills Page two of chapter
i rposefull s i e e introduction
skills are purposefully ’/WJ_—M*“——‘;;W“_W_WWM B o It o

1 i olffspring. Describe th gL 01 natueal selection and reiate this to genetic
bl’lef, Wlth enough phylum mnn;aama ot I over B (e al:mmmal ikt

information to pI’OVide alacihg bosacing O * Explgisrfiat is meant by an adaptation and give examgles. Relate adaptation o 143
saouad reproduction effaronment 1o survival and successhd reproduction.
a framework, but not shared derived 1 Describe examples, incuting (but nol restricted to) changes in beak size in 145148

characteristic Galipagos finches and evolution of antibiotic resistance in bactera, to show
how ratural selection in the prevaling ervironment can lead to panetic change
in populations.

D va

e av

so much that students
are overwhelmed.

Student Review Series provide
colour review slides for purchase.
Download via the free BIOZONE
App, available on the App Store.

Introduce the understanding with a grounding activity Follow with an activity supporting an
application of that understanding

Y3 Mechanism of Natural Selection LLE] Selection for Beak Size in Darwin's Finches

soceece e v

Darwin's Theory of Evclution by Hatural Sslection
Cuaree Py of o by il s @ cusired b

15 O B right hare gr e o of s Sk s of Fon Ol o s 170 arvven

2 Mk Pt g et bk g £ e grupt of o 1108 bk s o 178 i
i P P P meenge v e V974 by TR

1 g P Bt e Pt e o o i o Pt S 2 P s T

5 Cormpinte ¥ tntsn i By culcubaing P pescordage of borbes = Foa gmarpie sbrve

3 Tha 1978 drought resuted n plars g bach ired ot o se Based o i raph. whal tas you sy skt
o 2
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Finding Your Way Around

The content of the IB Biology Student Workbook is organized into 12 chapters, each one beginning with an introduction and
concluding with a student's self-test of understanding and vocabulary. Inviting, concept-based activities make up the bulk of
each chapter, with each activity focussing on an understanding, application, and/or skill. An important feature of each activity
is the key idea, which encapsulates the main focus of the content provided. Clear annotated diagrams and photographs are
a major part of almost all activities and the student's understanding of the information is tested through a series of questions
and/or data handling and interpretation tasks. The tabs for each activity identify the nature of the activity, and identify related
material and external weblinks, which provide support for the activity.

The Sickle Cell Mutation

at  This in furm couses the red blood cells 1o deform, resuling in
ceckosl problems. The allele is codominant and

= individuals with

only one r‘.u.LaIeU allele show resiglance o malana.

ion that codes for a taulty beta (B) chain

HY protein.

‘ HNormal Red Blood Cells. Sickle Cells.

\$OP-B%

raa- e koo ot (R cortins st 270
e hermesghotsn Prsieuies. b T rral
1, g e oo Eue v 3 sl i
S48 whch Miows therm ¥ SUSIS Frough
A 1D A B o 3 e

T TOOTETy IO FITTY OF TS TONCWRT) T8 EATICO Of COET 107 11 070 LR SOuance BOove
(8) Bases: (b) Triphets: (€} Aming ackds coded lor:

Wiritis the mRMNA sequence for the DNA tempdata strand in the diagram abave:

Dotarming the amine ack
are studying here. U

quance coded by tha mAMA (in question 2 abows) for the fragmant of the nanmal protsin wa
~aming acid table earlier in this workbook (consult the index):

Arning acids:

Fawrita the DNA sequence above with the 171h nucleotide (base) ehanged from a T 1o A This is the sickle cell mutation
Mutant DNA; Type of mutation
5. Writo tho mRNA soquance for the mutant DNA strand above:

Datarmine the amin ackd sequence coded Ey tha mRANA (in question 5 sbowe) for the fragment of the mutint protein we
ane studying here. Use the mANA-aming acid table earlier in this workbook (consull the index):

7. Explain how the sickde coll mutation results in the symptoms of the disease:

8. Briofly axplain why thare ks a high frequency of the sickle coll mutation In populations where malaria is endemic

ERRR-

LINK LINK LINK WEB
Links Weblinks

This tab indicates
activities that provide
content which is related
to or builds on the
content on the page.
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Bookmark the weblinks page:
www.thebiozone.com/weblink/IB-3930/

Access the external URL for the
activity by clicking the link.
See page 12 for more details.

m The Sickle Cell Mutatio

Key Idea: Sickle cell anemia is caused by a mutation that T
affects the beta chain of the hemoglobin (Hb) molecule. a
Sickle cell anemia is an inherited disorder caused by a gene  th
mutation that codes for a faulty beta (B) chain Hb protein. o

The key idea provides a focus for each activity. It
summarizes the focus of the activity and provides a clear
take-home message for the student.

Annotated diagrams, sometimes including photo
panels, explain the content of the page, providing
the information necessary to complete the activity. In
this activity, a Theory of Knowledge box explains
heterozygote advantage.

Understanding of content is tested through questions,data

\ handling, analysis, prediction, or summary. Students

are often required to apply their understanding to a new
scenario or make connections to related content. Students
must interact with the information on the page in order

to complete the activity. It is this interaction that provides
the valuable learning experience and reinforcement and
explanation of the key idea.

Related content is identified through the

/ tab system. This activity also has a weblink

assigned to it (see below).

Activities are coded
KNOW = understanding: content you need

to know.
APP = applying your understanding of
content to new scenarios.
SKILL = demonstrate your knowledge

through doing or constructing.

REFER = reference - use this for
information

REVISE = review the material in the section
TEST = test your understanding




Understandings, Applications, and Skills

In developing /B Biology, we have focussed on the understandings, applications, and skills identified in the IB Biology
guide, while also integrating the theory of knowledge, international mindedness, and nature of science where appropriate
throughout the workbook. The activities in IB Biology have been specifically written to address the content of the IB Biology
programme. Our focus is student engagement though the use of a concept-based, highly visual design and opportunity to
demonstrate understanding.

The introduction to each chapter
provides a summary of the
understandings, applications, and
skills, presented as a series of short
student learning aims. The students
achieve understanding of each statement
by completing its corresponding activity.

Human Physiology

Activities are written and presented so
that students progressively extend and
deepen their understanding, using what
they have learned in earlier activities to
complete later related activities and to
solve new problems.

6.2 The blood system
Understandings, applications, skills

1 Describe the human circulation system, with separate pulmaonary and systemic
circuits, Describe Wiliam Harvey's discovery of how the blood is circulated.

L 2 Name the major calegeries of blood vessels in humans, stale their lunction, and
recograze thim by their structure. Describe the structune of each type of bloed
vessel and relate its structure 1o its function in the circulatory system,

3 Describe the basic structure of the heart. Recognize the chambers and valves of
the heart in diagrams and dissections.

4 Dageribe the intringic control of heart beat by the sinoatrial node. Explain how 172

ACtIVItles Integ rate the Natu re Of - the beal is initiated and how the signal is propagated through the heart. Explain

science Theory Of Knowledge how the heart's basic rhythm is influenced through nervous and hormonal input.
’ y —

and International-Mindedness —_

Describe the events in the cardiac cycle. Describe the pressure changes in the 173 174
left atrium, left ventricle, and aorta during the cardiac oy

where appropriate. Specific

TOKSs are noted underneath the ] © Describe the causes and consequences of coronary occlusions 176

corresponding activity statement. 6.3 Defence against infectious disease _
Understandings, applications, skills

Describe the role of the skin and mucous membranes as a first line of delence 177
agains! pathogens,

2 Dascrite the mechanism and role of blood clotting, including the role of 176 178
pratelets, clotting factors, thrombin, and fibrinogen. Describe the causes and
of blood clot in coronary arleries.
: Describe non-specific delences against pathogens by phagocytic white biood 179 180
cells. Describe the role of infla nin ing the activity of
4 Dascribe the basis of specific Immunity against pathogens. Recognize that 177

some lymphocytes act as memory cells and state their role.

The KEY IDEA provides a focus for
each activity. The key ideas through a
chapter provide a concise summary
of the chapter content.

@ The Circulatory System

Key idea: Arteries transport blood away from the heart and
veins transport blood back to the heart. Capillaries allow the
exchange of material between the blood and the tissues.

Students become actively involved
in the learning activity by interacting
with the material, answering the
question and completing the set
tasks. Many activities are suitable
Engage, explore, explain, elaborate, evaluate: Activities are nested. An as assessment tasks.

introductory activity introduces and builds understanding of a specific core idea,

and a subsequent activity involves applying that understanding to a new situation,

e.g. analyzing data, finding a solution, or interpreting new information.

© =
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& Transpiration

0 m @ il

m Enzymes

The hctin e

Engage the student with
what is familiar to them

Explore and explain

@ KEY TERMS: Did You Get It?

0 mﬁm@ akickai ARSI g :

m Enzyme Reaction Rates

Interpretive tasks require
students to apply their
understanding to solve a problem

This activity begins by engaging

the student with something familiar
(enzymes) and goes on to introduce
the concept that the specific structure
of enzymes enables them to catalyse
biochemical reactions in cells.

Groups of activities incorporate the

understandings, applications, and skills.
m The need for and structure of
the gas exchange system

m How breathing is brought about
by antagonistic muscles

SKILL Use qata to exp/o're (ung
function and ventilation

© 2014 BIOZONE International

9 o E m _—
In the activity that follows, students can A connection is made to cellular
demonstrate their deeper understanding respiration. Other activities build on the
of the content by interpreting graphs of understanding of this metabolic pathway.

enzyme reaction rates.

E Measuring Lung Function




LINKS - Making Connections

The Link tabs help students to connect ideas between different topics in the IB Biology programme. Connections may be
made to activities that build on or develop an idea, utilize the same core principles in another biological context, or examine
the evidence for a biological process such as DNA replication or ATP synthesis. The connections help students to appreciate
that the same core principles underlie many biological phenomena and there is evidence to support them. Understanding
these core principles brings understanding to a wide range of contexts and situations, even if they are unfamiliar.

EXAMPLE @

DNA replication

Connect the details of DNA
structure to the replication
of DNA. Understand how
the semi-conservative
model was confirmed.

m Mucleatides and Nucle

e

:-H-n

TIWL IR

[
!

m; Starch and (ell-.u'c.'\.o . EXAMPLE 9

The plant cell and the
cell wall

Apply the understanding of
the structure of the plant
cell to label an electron
micrograph. Relate the
function of the cell wall to
the structure of cellulose.

“ a @ O

iy

Qi - O === @ma -

EXAMPLE ©

Disease, codominance,
and pedigrees

Learn about genetic
diseases caused by
codominant alleles,
understand the relationship
between codominance and
phenotype, and examine
the inheritance patterns of
codominant alleles through
pedigree analysis.

- I
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Mechanism of Natural Selection

v Thoey i bt Ty ekl Bt s
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Disruptive Selection in Darwin’s Finches

EXAMPLE &
Natural selection

Make connections
between the mechanism of
natural selection and the
effect of types of natural
selection on phenotypic
spread in populations.
Real world examples of
natural selection support
the explanation of core
principles.

EXAMPLE @
Defence and metabolism
Understand that blood
clotting involves a cascade
of enzyme-catalysed
metabolic reactions. Link
blood clotting with the
immune system and the
need to prevent invasion by
pathogens.

EXAMPLE @
Reproduction and
variation

Link the reproductive
system with the production
of gametes and the
recombination of alleles
during meiosis.

EXAMPLE @
Antibodies and
applications

Link the basic understanding
of antibody structure

and mode of action with
production of monoclonal
antibodies and their
diagnostic uses.



" Group 4 Project

Laboratory work and other practical components are an important part of the IB Biology course. Practical sessions
challenge students to be self-organized, to work cooperatively, to plan ahead, and to think critically about the design,
implementation, and evaluation of their experimental work. The IB course has a strong practical component, aimed at
providing a framework for laboratory experience. BIOZONE has integrated the Group 4 aims into the IB Biology workbook.
Students will encounter activities that will help them build both practical and analytical skills.

B Amazing Organisms, Amazing Enzymes

1. Appreciate scientific
study and creativity

3. Apply knowledge,

methods, and techniques

7. Develop
communication skills

Aims of the Group 4 Project ., [FE—

The aims of the Group 4 project are integrated
throughout the workbook. A wide range of
activities aim to help students develop a critical
awareness of science in the modern world,
how it can be used to build knowledge, and its
implications and applications.

Throughout the workbook, students have the

opportunity to demonstrate understanding and
apply their knowledge. They can practise their
skills in formulating hypotheses, designing
experiments, evaluating methodologies, and e
analysing and evaluating data.

2. Knowledge, methods
and, techniques

4. Analyse, evaluate,
and synthesize

8. Ethical implications
of science and
technology and limitations disciplines

5. Critical awareness
of communication and
collaboration

6. Develop experimental
and investigative skills

9. Appreciate
scientific possibilities

10. Relationships
between scientific

A& © 2014 BIOZONE Intemational




BIOZONE has incorporated many experimental activities throughout this
workbook. These take students through an experimental procedure and
allow them to analyse and critically evaluate the data provided.

Analyses include the calculation of descriptive statistics, reading or
plotting graphs, and making conclusions. Many of the activities are
supported by ®Excel spreadsheets.

’ . - @ 1 I.a:n Flat :.'ne Potometer gaa Jrom Tabds 1 on the @i provided:
m@ {5} ety e incopansont variaie Students can plot the data
g e provided on the grid and

) Explain the purpose of incuusng a sparimantal conl in an experimen eXplain various details of the
investigation.

16} Which tactors incraased water foss?

© 2012 BIOZONE Intemational Ltd

Investigating Plant Transpiration
Readings from a potometer

Tima

; [icatset eoph. el st proph esimed o
Water loss in different conditions e gragh in Excel ensures the axes are

058 a7aph but the data areas can ba changed by right
Glicking and selecting “format duts sevies"

Data and plots are provided
in an ®Excel spreadsheet.
A explanation of how to
produce the plot is provided.
Students can use this as a
e : starting point for producing
e their own plots of their own

: experimental data.

[rnepe——
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Making Use of Weblinks

m The tab system at the base of each activity identifies if there is a
Binary Fission in Prokaryotes weblink available to support the activity's content. The weblinks are
s o distinct from the general Biolinks site on BIOZONE's website. They
are coded with the activity number and are only accessible through a
specific url (below), so bookmark the address at the beginning of your
teaching year and always have them on hand. The weblinks comprise
short video clips or animations aimed specifically at the activity
content. These are external sites from a wide range of reputable
sources and are invaluable as support to explain content or view an
animation of a complex process such as DNA packing or translation.
It's easy and we've done the hard work for you. Just click and view.

Ky Ioea.

Eucaryotic Cell Interactive Animation

m 1. What s binary ssiea? socroal B Akl Col Model - Coll Garn EThaCell

CELLS alivel Interoctive Animal ond Plant Cells

ROUGH
hin why o ormaion of g croas well I Imporiant in Sy Baekon: e ENDOPLASMIC

3 xpisin the lers genaration Bme:

Weblinks exist for

o S e ¢ T most of the activities
Rough Endoplasmic Reticum in the workbook, from

cells to evolution.

www.thebiozone.com/weblink/IB-3930/

This WEBLINKS page provides links to external web sites with supporting information for the activities. Aimost
exclusively, they are narrowly focussed animations and video clips relevant to the activity on which they are cited.
They offer great support to aid student understanding of basic concepts, especially for visual learners.

Wabsinks
|B BIOLOGY 2ND EDITION WEBLINKS

Some of the activities in your BIOZONE spectic websie: under
Ehe relevans chaptirs. Thess webiite: (ke Taks) provide material, gensmly sither animatioes o videa eips,
o help you visalize g d on the relevant activity pags

Weblink Animation

Chapler
Cell Biology

Chapter in the
workbook

Activity in the
workbook

2.2.4 State that prokaryotic cells divide by binary fission

Stephanie Castie

Bookmark weblinks by typing in the address: it is not accessible directly from BIOZONE's website
Corrections and clarifications to current editions are always posted on the weblinks page
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Teaching Strategies for Classroom Use

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 workbooks and supporting products

can make teaching a mixed ability class easier. Here, we offer three approaches for differential instruction.

In Modelling Meiosis,
students can collaborate
in pairs to determine
the outcome of a mating
between two individuals
with different traits.

This tests and creates
understanding by putting
theory into practice.

Encourage able
students to extend their
knowledge by visiting
the recommended

weblinks for the activity.

© 2014 BIOZONE International
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Regardless of which activity you might be attempting in class, a 5-10
minute introduction to the task by the teacher is 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

¢ Use peer-to-peer learning for more challenging activities where the
content may be more complex and the questions require students to
draw on several areas of their knowledge to synthesize an answer.
Examples of such activities include those with a graphing component

e Stronger peers can assist weaker students and both groups benefit
from verbalizing their thoughts and presenting them to a group. ESL
students can ask their peers to explain unfamiliar terms (both scientific
and English) and this benefits both parties. Paper practicals (e.g.
Modelling Meiosis, Creating A DNA Molecule) are another ideal vehicle
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Interactive revision of tasks in class

¢ Use the workbook PDFs with HIDE/SHOW answers on
the Teacher's Digital Edition to review activities in class
using a data projector or interactive whiteboard.

RN, T re——

e | » Students benefit from the feedback in class, where
i 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.

Students A and B will work through
simpler questions themselves but
may require assistance with the more

Student C is capable.
She completes all of an
activity including the more

challenging questions in an activity.

challenging questions.

Gaining confidence

e The questions in BIOZONE's workbook activities have
generally been written in a direct questioning style,
e.g. "What are the differences between A and B", or
"Why are A and B different?". This makes it easier for
the students to understand what is required to answer
the question.

* Questions are also arranged so that simpler questions
(describe, what, identify, name) are generally asked
first, followed by questions demanding an explanation
(explain, how, why, account for). This allows students
to gain confidence from answering the simpler
questions first before attempting the questions that
require more comprehensive answers.

¢ This arrangement also allows teachers to direct
students appropriately so that some may attempt only
the simpler questions themselves and work with peers
to attempt the more challenging questions.

Student D (above) is capable and completes the set work
quickly. She can assist her peers and demonstrate her
understanding in the relevant section of the review sheets.

@ Chapter Review ‘ﬁ

@ HIV and AIDS

sivis O=
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Choosing Activities for Home Study

Many of the workbook activities are ideal for homework or as vehicles for a quick synoptic assessment. Chapter reviews,

literacy activities, and follow-on activities are ideal as homework. They provide a way in which to review and consolidate
material that has recently been completed, helping learners by presenting the material in a slightly different way. The
information for review activities can be found in the content of the chapter, although stronger students may not need to
refer back to source material to complete the set work.
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Most students will have internet
access. Encourage them to visit
the assigned weblinks if they are
having trouble understanding a
subject or visualizing a process.
They should also check activities
indicated as links.
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Review activities are ideal as
homework. Students can produce
their own review and then have

it checked by the teacher or
compare and discuss it with peers
if they want to check their thinking.

Set simpler activities or preparatory
reading (REFER activities) for
homework. This encourages less able
students to achieve and to be properly
prepared for in-class lessons.
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Focus on Scientific Literacy

Within all areas of science, scientific literacy is an important area of focus. With it, communication in the topic is more
effective, more concise, and less cumbersome. BIOZONE's aim is to provide a method by which students would encounter
and become familiar with scientific terms in various contexts. Beginning with the list of KEY TERMS at the beginning of
each chapter, students can create their own glossary of commonly used terms. They can learn to use these key terms
appropriately by encountering them in context within the activities, and reinforce their understanding of the term by
completing the literacy activities throughout the workbook. These take several forms:

Literacy activities use a range of question
types to test vocabulary and understanding
of basic principles. Questions include
analysis or completion of flow charts,
drawings or photographs, mix and match
definitions, cloze questions and other vocab
builders, and multiple choice.

Mix and match activities ask 71
students to match each key term
to its best definition. Finding the
correct definition increases retention
of the terms and their meanings.

aming acid

cataboksm
catalyst

Comprehension activities require
the students to read a short section

condensation

of text, e.g. a mock article, and then e
answer some questions based on ——
understanding and correctly interpreting Pk
the information provided. The aim is to eriryme
provide high-interest material in a way —
that encourages engagement and focus. -

& DNA [Carries the Code

Key ldea: A series of exgriments in the 1940s and 1950s confrmed that it was DNA that carned the genetic infcrmation

Scientists had known about DNA since the end of the 19th cantury. but s
role in stafing information remained unknown untl the 19408, and its structure
remained a mystery for another decade atter that. In 1928, experiments by
British scientist Frederick Griffith gave the first indications that DNA was

for passing on bean working with two
straing of the bacteria Strapfococcus praumonise. Only one sirain (e
pathegeric steain) caused
preumoria and it was easly
identified because it formed
colonies with smoath edges. The
cehor, benign strain lormad colonies

wilh rough edges. Whan mice
| were injected with the pathogenic
strain they developed pneumonia and died. The mice injected with the benign strn
did nat. Mice injectod with tha sirain P preumania
wither, This showed that the disease was nat caused by a chemical associaled with the
Bactena, o a responsa by the body 1o the bacsena, il was the bacterial cells hemsahwas
In & second experiment, Grillih mixed ihe benign sian with the heal-kiled painogenic
#irain and injected it into healthy mice. To his surprise. the mice developed preumnons.
When bacteria from the mice were recovered and cusured they produced colonies
identical to the pathogenic strain. Somehow the harmisss bactoria had acquired
information froen the dead pathogenic strain. Gritith called this process transformation.

In 1944, American scientists, bed by Cewald Avery, continued with Geiffith's xpaniments.
They made an edmct from the heat-kilied pathagenic strain and tr
1o destrey any lipics, cabobyteates, or ummns This was mixed wih the berign
sAran and that ne proteins, kpeds, of

ware for the tran: on. Whon anather identical extract
st treated with chemicals that break down DNA, the transtormation did not take place -
the benign strain taded o acquire the information required 1o cause preumania. From this
it was deduced that DNA was the unit that was camying the inormation from cne bacteria
1o another.
Anciher expariment in 1952 by Alred Hershey and Martna Chase, conlirmed what the
other two axperiments had shown, Horshay and Chase worked with viruses, which
et known 19 have DNA and to traneter irformation 1o their host. Howeves, there was

dabate aver whather the inlormation was transtared by the DNA or by the D chain coal
of the virus. Hershey and Chase used radi tur and

10 Mk flereel parts of the virus. The sulfur was ineorporalad it the protsn cost
whils the phosghorus was ncorporated into the viral DNA. The viruses were then mixed
with bacteria and the infected bactoria analysed. The bacteria were fourd to contain
radioactive phospihorus bul mol rdioactive sullur, showing that the vinss had ndeed
passed Information 1o its host by injecting its own DHA

1. How dd Griffith confirm that i was the baciena causing the pneumonia and nol something elsa?

2. Why were sulfur and phosphorus used in Hershey's sxperiment?

3. Why is it important to conduct twa different experiments (e.g. Avery's and Hershey's) when investigating a hypothesis?
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@ KEY TERMS: Did You Get It?

1. (&) What process moves food through the gut?

tunction of the vill in the small intestine?
(d) What crgan secretes amylase into the small intesting?
2. () What type of blood vessel transports blood mwary from the hean?

() What type of blood vessel tranapons blood to the haan?

KEY TERMS: Did You Get It?

1. Test your vocabulary by matching each term 1o its definition, as ientified by its preceding letier coge.

A Chemical reacion that combines two malecules. Witer is produced as a
by-product,

Chemical reaction in which a molecule is splt by waler (as H° and OH).

o @

A doubla sugar molecule Used a5 an anargy Source and a buikling biock of larger
molecules. Examples are sucrose and lactose.

=]

The which mRANA

o produce a specilic

E A nuclectide comprising a purine base, a pentose sugar, and three phosphale
groups, which acts as the cell's energy carmer.

F A model for DNA replication which proposes each DNA strand senves as a
template, forming a new DNA molecula with half old and half new DNA.

G A globular protein which acts s  caalyst 1o speed up a speciic biological
reaction.

H A compiex carbahyorate with & siructural and enargy sicrage foba in cells.
Examples nclude calilose, slarch. and glycogen.

A substance or moloculs thal lownrs the actvation onergy of a reaction but
s itsolf not used up during the reaction. in biclogical systems, this function is
carriod out by

J Ao called fat or oil. A biological compound made up of giycerol and fafty acid
COMPONes.

Tha loss of A protain's tres-dimensional functional structsne
Macromoleculos that farm from the jaining of mulliphe aming acids together,

B =

A buiding block ol proteins.
A casbotydrate monomes, Examples indude fructose and glucose.
PA polynucieatide molecule that ooours in two forms, DNA and RNA.

Honmhcpmmm complax molecules are broken down into simpler

Pnnasa\m-m ProviCed an ARGMASTE Wity 10 Droduce endegy § aeygen B oy
. Does nol involve a lerminal electron acceplor.

Urs pased of chains of
mociecules carry W\ﬂc informagsan winin calls.

. Thase

e oquation (right): M0, + B0y

) In what region of the digestive system does most abserption cocur?

- BCO, + BH,0 + Enorgy

8 thal |s producad In this process:

2012:2014 BSOTONE Intermaticnal
1930

87

cardiac cycle

geding letser code.

parson can breathe in and out and
Eppose changes to the input of the
MW

46 gas exchange mermbeane,

Gally coygen or carbon dicxide).
d above normal levels.

fiiha terminus of the bronchicles. The
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The Vocabulary and Comprehension activities
frequently require students to apply the
knowledge they have gained in the chapter to
solving a new problem. This tests their deeper
understanding of basic principles.
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B Biology Presentation Media

Support your teaching of the 1B biology
program with IB Biology Presentation
Media. This title provides 12 sets of
full colour slides corresponding to the
12 (11 topics + Data Handling and
Analysis) chapters of the IB Biology
Student workbook. The extent of each
set broadly reflects the coverage in the
workbook, and may include additional
detail and illustrations. The slide sets
are in full colour, fully editable, and
site licenced.

@ Disruptive Selection in [

ERERERER -

Disruptive Selection in Finches
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Codominance

b In cases of codominance, both alleles are independently and equally expressed in the
heterozygote. Examples include:

* Roan (stippled red and white) coat color in cattle. A cross between a red bull and a white cow
produces all roan offspring.

= ABO human blood groups.

Red bull

¥
o [orew
F1 offspring \
Roan

€yB1ozoNE
BIOZONE APP

Student Review Series
Science Practices

Presentation

Equivalent titles, as non-editable
screens, are available as
Student Review Series through
the BIOZONE app.

M The Carbon Cycle
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* TheTeacher's Digital Edition

The Teacher's Digital Edition is 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.

A digital (PDF) version

of the workbook (non-
printable). Use the
interactive buttons to HIDE
or SHOW the answers.

TEACHER'S DIGITAL
EDITION

P

PO 1 gt s e
chuplen
(swow f HiDE Answers: | )
- . CLICK ON THE LINKS BELOW TO OPEN THE FILES
: | |

2 Wy o A e o |

Al reey koo

A BONUS sample of the
IB Biology Presentation
Media set 'Cell Biology"
(fully editable).

PRESENTATION
MEDIA FOR IB
BIOLOGY:

£ SLIDES

BONU! /
(CONTENT]

£

MODEL ANSWERS ‘/

Digital copy of the Model
Answers (non-printable).
Suggested answers are

_Teacher's Digital Ediion _

provided to all activities.

- This Classroom Guide is
Some include explanatory

provided as a printable PDF.

detail.
Meiosis and Variation il
mi c = -
oQuces o via the processes of m;.5|.lha)_v \r\:‘“ ,,,_;"f‘ih:;'g"w;‘ lism ""e
Key idon: Moioss PIOTIRC assontmeat. : and tharefose in the in St ch Punc
cossing o N“‘r‘!‘éﬂ?:;;;e.ndenl assonment fleading 12 HAeron st Inl:ﬁ:l':ﬁ“fﬂ'e atd:r::w briuen
Ciossing over A Now 5pacios 19 Of the fongy
ination 2 pduce repheal i Parga g,
Crossing Over and Rsfnmb“ during inerpnase, bKS ;»«;’:;“;u",'w e fist 822 e
ot fha CROMISOMERTRCC picated o O tated croBsing OV
ergethas o I8 m‘:’mv“mwa'm pa mxchanged in 8 precess e variation i e of -
2 n nmmmb\nu»n#a“;tjz’?:‘;j’wi upinked.
cover results i T et A
ﬁ\m e same chipmoscene) e1aY Crossing .
Mg crossing over L.
aver
NOD-SEPT
o - il neomatids W 7
chenmADas . - o l
>
EartmTes ‘~ New ooy 7 e
1] | f Use the interactive buttons to
~ N ""--\__‘H_ A\
/ 3_\ Tha enase reveal the answers as you work
e chromatids ..
(/T\ m \ ) @) through the activity on-screen.

The answer provided in

the electronic answer is

the minimum expected
answer. Sometimes, further
explanatory details is included
in the Model Answers booklet.

her species, oy
- 43
T ourEse ﬂ 'ﬁ’ 8% um I
fing 3 TR byp Stead, a5
v Ut me 39
4
s e Va' u 2 ;09
at ingrease P :
- tiow does indepefdert aasortment i m";”“ 1955l oc0ry of 31
1 oo of maternal and pat WPRaring g, ly human ; 52
the random JiNibUtIon S 0 8615 o etk TN g o 1 900508 3 53
] 5t iy @iy o o
intions of maternal and paternal chré doscrbos g 'ﬂ';:l’rs 3 smoody "":5 55;
combing singovert [ AN Ovtdution, 56
7 Crossing o 2 Somes i @
soesing over? ————————— Pecies 5 73
2. (a)Whatis © n logous Pparan i
B8a non-slster chromatids of hoalog T o) ramg - " Show iy litionary o ) Fx
2 SXAMRIOs: of 410, A 98 ovg g ¥ &
rcios: ! ]
p ) S1a10 the 1, R o Sharks, fgrs g; ‘,‘_9 E
. increase the var fe} s fack of £, ]
5 (b) How doos crossing O1%f e SUB%St mhy s SPecies by SNy change, 63
¢ changa 4
_ 9235 they are gy, e hanged fiyg e oyy 57
. Prctas tiy e ek
o i im0z, I,
S 37 DLINE et
Phosr 927153 g0 0l 71
i Ly ;31

©ei0z04E

— Guide to using this

rorispoLoay wi«—| workbook for teaching

AN INTEGRATED

APPROACH 1B Biology using an
integrated approach.

Link to ExcelP
spreadsheets for

all activities with a
graphing or data analysis
component.

Access the Weblinks
directly from this link for
a range of animations
and video clips to
support the activities.

&G o the |
MilBonnia, 5 on @ pae SCales |
(0.9 over 50 e BN vohved, Do
& over 59 £ o, - s formatiyg

Many activities with data
handling are supported by
working spreadsheets, which
include all data and comments
on graphical analysis.
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Integrated Course Guide for IB Biology

Although the IB Biology syllabus is divided into Standard Level (SL) and Higher Level (HL) sections, it can easily be taught as
an integrated course, with the HL components taught in the same block as the SL components. For teachers choosing to take
an integrated approach, the guide below will help you to quickly locate the activities in the IB Biology workbook that pertain

to the general subject areas listed.

© 2014 BIOZONE International

Subject area IB topic Workbook chapter Activity number
1.1 1-9
1.2 10-17
Cell biology 1.3 Cell Biology 18- 19
1.4 20- 26
1.6 31-35
21 38, 46
2.2 39-40
Molecular Biology
Molecular biology 2.3 42-45
2.4 47-49
7.3 Nucleic Acids (HL) 219
25 50-53
2.8 Molecular Biology 61-65
2.9 66-69
Cellular metabolism
8.1 222-225
8.2 Cellular Metabolism (HL) 226-227
8.3 228-231
2.6 . 54
Molecular Biology
2.7 55-60
Structure and function of DNA 71 208-211
7.2 Nucleic Acids (HL) 212-216
7.3 217-218
3.1 72-73,76-77
3.4 74-75
Genetics
Chromosomes and meiosis 3.2 78-79, 83-84
3.3 80-82
10.1 Genetics and Evolution (HL) 257-259
) 3.4 Genetics 86-96
Heredity
10.2 Genetics and Evolution (HL) 261-268
3.2 85
Genetic engineering Genetics
3.5 97-113
41 116-121, 127, 129
Ecol 4.2 Ecol 122-126
colo colo
» 4.3 % 128
4.4 130-135
o 5.3 . o 149-155
Classification Evolution and Biodiversity
5.4 156-157
1.5 Cell Biology 27-30
5.1 137-141
Evolution Evolution and Biodiversity
5.2 142-148
10.3 Genetics and Evolution (HL) 269-279
Digestion 6.1 Human Physiology 160-167
Transport 6.2 Human Physiology 168-176
Gas exchange 6.3 Human Physiology 184-190
. 6.4 Human Physiology 177-183
Defence and immune system - -
11.1 Animal Physiology (HL) 282-291
6.6 Human Physiology 197-201
Homeostasis and osmoregulation - -
11.3 Animal Physiology (HL) 297-307
The nervous system 6.5 Human Physiology 191-196
Muscles and movement 11.2 Animal Physiology (HL) 292-296
6.6 Human Physiology 202-205
Reproduction
11.4 Animal Physiology (HL) 308-315
9.1 234-239
Plant biol 92 Plant Biology (HL) 240-242
ant biolos ant Biolol
o 9.3 o 243-245
9.4 246-254




Resources on BIOZONE's Website

BIOZONE's web site should be the first stop for biologists. As well as providing all our product information (including
shipping dates) and updates, www.thebiozone.com provides quick access to the latest RSS newsfeeds and podcasts from
around the world. The Resource hub also provides quick links to access the websites of publishers of references cited in the
workbooks. Perhaps of greatest value to students and teachers is the BIOLINKS area of Biozone's website. The BIOLINKS
pages are distinct from Weblinks (which are specific to each workbook edition) and provide a database of well organized
hyperlinks pertaining to topics of interest in biology. The database is updated regularly, so that outdated, not operational, or
no longer relevant sites are removed and new sites are added as they appear.

9 BIOZONE cs

Welcome Admi
Home About Us Products Store News Blolinks FAQ Contact Us ghpetareel

Home == Biolinks

BIOLINKS f ] # 4 \ ,
Anatomy and Physlology P TN 2 ‘.. )

Anatomy &
+ Animal Biclegy Physiology Blochemistry

Biochemistry
Biodiversity
Biotechnalogy
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Presentation Media B BIOLOGY

Fully editable PowerPoint® and Keynote® Presentations

Presentation Media are comprehensive collections of
slides that can be used for your classroom lectures.
They are supplied on disc or as a download from our
website. The files will run on virtually any Windows or
Macintosh computer.

Features

- Compatible for use with a digital projector or an
interactive whiteboard

Fully Editable - alter the text or slide order, delete
slides, or add your own slides to the presentation

Both PowerPoint and Keynote formats supplied

Generous site license allows files to be placed on
every staff computer on your campus
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The |B BIOLOGY Series

BIOZONE's IB BIOLOGY Student Workbook has been completely redesigned
and revised to address the new IB Diploma Programme for Biology. It
incorporates both SL and HL content in a single, easily navigated volume, with
clear indicators to specific components of the IB Biology Programme.

Targeted learning objectives summarize the required understandings,
applications, and skills, prefacing each of the 11 comprehensive chapters and

providing the necessary framework for delivering the programme content.

Understandings, Applications, and Skills

The understandings, applications, and skills required
for each topic are summarized in clear learning
objectives that provide the IB learner with specific
performance expectations.

TOK and International-Mindedness

Specific indicators to these components of the IB
programme are made in the introduction to each
chapter and throughout the workbook. Students are
encouraged through questions and visual material
to address them in context as appropriate.

Literacy and Comprehension

A literacy and comprehension activity concludes
each chapter, testing knowledge of important terms,
synthesis of information, and understanding of basic
concepts. A perfect synoptic self-test for students.

Syllabus and Cross-Curricula Links

BIOZONE's unigue tab system identifies specific
utilizations and makes connections to related
concepts across the entire IB Biology syllabus.

DISCLAIMER: This product has been developed
independently of the International Baccalaureate
Oryganization, which in no way endorses it.

H BIOZONE International Ltd

Hamilton, New Zealand
EMAIL sales@biozone.co.nz

www.theBIOZONE.com

©eiozone

MODEL
ANSWERS

Group 4 Experimental Skills and Mathematical
Requirements

These components of the syllabus are addressed

in two complementary ways. Activities including
data handling and interpretation are integrated
throughout the workbook, providing real-world
scenarios in context. A comprehensive concluding
chapter supports this, developing skills in basic
planning, computation, graphing, and data analysis.

Weblinks

These support activities where relevant and
appropriate, to extend learning beyond the
workbook and to assist students in visualizing
complex processes.

Group 4 Aims

Over 320 varied and engaging activities provide
ample opportunity for students to address and
meet the Group 4 aims. The wide range of tasks
facilitates effective differential instruction: introduce,
consolidate, extend, and test using the same
workbook.

Get free
sample packets

by signing up to our newsletter
or liking us on Facebook:
Go to www.theBIOZONE.com or
search for'BIOZONE International’
at facebook.com
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