) BIOZONE

CIEBIOLOGY 1

Cambridge International Examination

A Level Year 1/AS | Student Workbook

CLASSROOM

GUIDE




Making the most of
CIE BIOLOGY 1

Meeting Key Competencies .........cccccccviiiinnnnn, 2
The Contents: A Planning ToOl ........ccoovvvviiviiinnns, 3
Infroducing the CIE Biology 1 Content.............. 4
Finding Your Way Around...........ccccceiiiiiinns 5
Practical Investigations.............cccovvvvviiiiiiiiiinnnn, 6
Making Use of Weblinks ............cccoccvvviiiniiiiiinnnn, 7
Engaye, Explore, Explain, Elaborate, and

EVAIUQTE ..o 8
Links - Making Connections ..........ccccccvviiiininnn. 10
Differential Instruction with BIOZONE .............. 11
Choosing Activities for Home Study .............. 13
FOCUS ON LITEracCy .......ooovvvvviiiiiiiiiiii i 14
The Teacher's Digital Edition ............ccccoeiiiinnnn. 15
Using BIOZONE's Website ..........cccceevviiiiiinnnnn, 16

FAQs
ABOUT OUR
CIE BIOLOGY
1 STUDENT
WORKBOOK

What is its pedagogical approach?
How do | use the tab system?
What are weblinks?

How do students demonstrate
understanding of ideas?

How can | evaluate student
performance?

How do | use the workbook
in the classroom?

How can | use it to build scientific
literacy?

56

11

12

8-13

14



Meeting Key Competencies

We want today's biology students to be self-motivated, lifelong learners,
to develop a sound grasp of biological knowledge, to plan and evaluate
their work, and to think critically and independently. In developing CIE
Biology 1, we have utilised the 5Es instructional model as a basis for
developing materials to specifically address the CIE Biology syllabus.
By successfully completing the activities, which make up the bulk of the
student workbook, students can demonstrate competence in skills and
knowledge. BIOZONE's workbooks and associated products provide a
varied and interesting suite of resources which, if used effectively, can
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help your students achieve key competencies in all areas of biology.

BIOZONE encourages the development of an
independent 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 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?

Etﬁ;gRﬁTE: understanding of ideas to a new situation. These 'follow-on' activities often involve data
gup analysis, and support science 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 ideas.

Assign activities as homework to review a completed topic, explore a related concept, or
introduce a topic prior to in-class practical work.
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The Contents: A Planning Tool

The contents pages are not merely a list of the activities in the workbook. They serve as a planning tool for the programme
of work to be completed. Students can identify the activities they are to complete and then tick them off when completed.

The teacher can also see at glance how quickly the student is progressing through the assigned material.

Using This WOrkbook ...........cccevurueurnincicniicicinies v
Using the Tab System vii
Using BIOZONE's Website ............ccccccoooceuricnee. viii
E imental and investigative skills

Learning Outcomes ...

-1 How Do We Do Science?
- 2 Hypotheses and Predictions
-l 3 Types of Data
- a Making A Qualitative | igation
-5 Making A Quantitative Investigation
-l 6  Accuracy and Precision .. 5
-7 Working with Numbers ... -9
8 Fractions, Percentages, and Ratios. 10
-1 9 Logs and Exponents 11
-l 10 Practising with Data ... 12
! 11 Apparatus and Measurement
-1 12 Recording Results
.1 13 Constructing Tables and Graphs
-1 14 Which Graph to Use? ..
-l 15 Drawing Pie Graphs.
1 16  Drawing Bar Graphs
- 17  Drawing Histograms ...
.1 18  Drawing Line Graphs
1 19 Drawing Scatter Plots....
-1 20 Interpreting Line Graphs..
-l 21 Mean, Median, and Mode
-l 22 Biological Drawings .....
-l 23 Practising Biological Drawings.
1 24 Investigating Factors Affecting Plant Growth.. 29
1 25  Test Your Understanding..
-1 26 KEY TERMS AND IDEAS:

Cell structure

Learning Outcomes ... .. 35
-1 27  History of Microscopy .
.1 28 Optical Microscopes
-1 29 Preparing a Slide ....
-l 30 Staining a Slide.
-1 31 Electron MiCroSCOpes .........cccoeerueericrnirnneens 41
-1 32 Measuring and Counting Using a Microscope 43
1 33 Calculating Linear Magnification .
-1 34  The Cellis the Unit of Life
- 35 Cell Sizes
-1 36 PlantCells
-1 37 Identifying Structures in a Plant Cell .. 48
1 38 Animal Cells ......ccooovvriniiiinis
1 39 Identifying Structures in an Animal Cell ..
-l 40  The Cell's Cytoskeleton............ 51
1 41 Cell Structures and Organelles. 52
-1 42 Identifying Organelles..
1 43 Packaging Proteins .....
-1 44 The Role of ATP in Cells..........cccccoovurrcrnnnn. 57
-1 45  Prokaryotic Cell 58
1 46  Prokaryotic and Eukaryotic Cell Summary..... 59
1 47  Viruses.
.1 48  Chapter Review.............
-1 49 KEY TERMS AND IDEA!
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Activity is marked:

« Jto be done; /f when completed

Students can mark the check
boxes to indicate the activities
they should complete. This

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
organised in their work.
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Introducing CIE Biology 1 Content

Each chapter in CIE Biology 1 is prefaced with a one page introduction, providing students with an overview of the chapter
content and organisation. Each of the numbered learning outcomes pertains to a point of key knowledge or a skill, and is
matched to one or more activities. A list of key terms for the chapter is also included. The comprehensive, but accessible, list
of learning outcomes encourages students to approach each topic confidently. Familiarity with the scientific terms used in

each topic is implicit in this.

This identifies the
part of the course
to which this
chapter applies.

Topico  Gas exchange and

smoking

Key terms 9.1 Princ]

i teamil - Mark the check boxes of

bronchi @"“;‘;’;"{ the objectives to complete |/

it eyl and tick off when finished.
Activities that cover i i By

gases between the blood and the environment.

carcinogen
pl'aCtlcal skills are s P& [P Observe and draw plan diagrams of the structure of the respiratory #fact
cartilage (trachea, bronchi, bronchioles, and alveoli) to show the distributigh of

identified.

cellular respiration
ciliated epithelium
COPD

diaphragm
expiration (exhalation) [
gas exchange

gas exchange

cartilage, ciliated epithelium, goblet cells, smooth muscle, squpfious
epithelium, and blood vessels

O« Describe the functions of cartilage, cilia, goblet cells, mucous glgA@s, smooth
muscle, and elastic fibres, and recognise these cells and tisst
slides, and electron of the géis exchange system

The list of key terms e

goblet cells
can be used to create inspiration (inhalation)
a glossary for revision e

ungs
and encourages ——————— 5 mucousglands

H nicotine

appropriate use of the .
correct terms when preumocytes

respiratory gas
smooth muscle

answering questions. moking

Learning outcomes

squamous epithelium

surfactant & Recognise smoking as one the major controllable risk factors in chrgnic life-

\ar threatening diseases affecting the gas exchange and circulatory syftems.

7 Describe the effects of tar and carcinogens in tobacco smoke on e gas
exchange system with reference to lung cancer and chronic obstfuctive
pulmonary disease (COPD).

trachea

s Describe the short term effects of nicotine and carbon monoxige on the
cardiovascular system.

Introduce the concept with a
grounding activity

Follow with an activity expanding
on that concept

Activity
number

160

Activity
number

162

163

163

The activities in the workbook
with the activities pertaining to
these learning outcomes.

For students:

Key knowledge and skills are
drawn from the CIE Biology
syllabus. They are purposefully
brief, with enough information
to provide a framework, but
not so much that students are
overwhelmed.

M The Lungs

Key e Lngs s il scih s comeco o i xcharg sty gues i e v,
jons is specialsed 10 periorm a the ulside by  system of arways. The smalest a in'mammals. the gas exchange organs are peired un
: il aheol. whoro 2 axchango oceurs comected t he ousidear oy wzny oa Syslnm o baar

LEL) The Gas Exchange System

fory system is made up of specialsed  ssues of the lungs, and the muscles of the diaphragm and
5o focage. Each of e e
pcr

g rository e (oo and ca
Detaon i boys Gl and i arvronmant

it heos o prevent

brean out. A phosphid
colapsa o th aedl by decreasing surtacs tonsion

1. Whatis the purpose o the trachsa, bronch

2. What s the purpos of the diaphragm?

3 (@) Ex the human na

2. Which colls form the alveoil?

3. What s the purposo of the iratory systom?

(o) Wdenty o o

o @@m

4 place n the lungs?

@@ Kmow

Cross section through an alveolus The gas exchange membrane
) Coptary

R | st
Space

Tho diagram above lusrates the physica arrangement o

proumocyics i

opinla). Gases move

s

5. The iagram their
the ollowing questons:

the lungs. Use t o answer

Hoght  Goblet Hpalno  Smootn  Estc
Gime cale P e fes

(@) vity. piratory zone?

®) P

©2016 BIOZONE International




Finding Your Way Around

The content of the CIE Biology 1 is organised 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 the student developing an understa

nding of a concept, applying that understanding to

another scenario, and/or developing an essential skill, such as graphing, data analysis, or biological drawing. An important

feature of each activity is the key idea, which encapsulates the ma

in 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.

M The Gas Exchanae System

Key Idea

y system is made up of specialised
calis.and. iklocalbociogaablathe axchanc
of gases between the body's cells and the environment.

The respiratory (or gas exchange) system consists of the
passages In né moutn and nose, tne 1UDes ana epitnelial

tissues of the lungs, and the muscles of the diaphragm and
ibcage. Each of these regions is specialised to perform a
particular rol 's overall function, which is.
to exchange respiratory gases (oxygen ai

DEIWeeN (e oGy S CaIlS And e environMment

—

o,

Goblet cells in the nasal cavity
produce mucus, which traps.
dust and microorganisms.
Cilated epithelial cells sweep
|| the mucus towards the throat
|| where itis swallowed. The
trachea is also lined with
goblet cells and ciliated
epithelium.

Columnar, ciliated
. epithelium —,
P

Gas exchange
provides oxygen
for cellular
respiration in the.
mitochondria of
cells and expels
its waste product,
carbon dioxide.
7 Rings of translucent hyaline
34 cartilage provide support
for the trachea, bronchi,
and the larger bronchioles.
The amount of cartilage
decreases and the amount
f smooth muscle increases
| as the size of the airway
decreases. Bronchioles
contain no cartilage.

Bronchiole

The number of mucous
glands and goblet cells
decreases as the aiways
become smaller. Bronchi
(left) contain goblet cells,

but bronchioles do not. The

"] epitnelium of the larger
bronchioles is cillated but the
mallest bronchioles are non-
cillated

T~

he lungs contain air spaces
urrounded by alveolar
pithelial cells, forming

Iveoli (air sacs), where

jas exchange takes place.

“| The alveoli receive air from

‘| tubes, called bronchioles.

| Bronchioles form a network of
small tubes to transport gases
toand from the alveoli.

Diaphragm

. Name three types of cells in the respiratory system and their function:

(@)

/

(b)

(©)

~

Which cells form the alveoli?

@

What is the purpose of the hyaline cartilage in the respiratory system?

»

Where does gas exchange take place in the lungs?

4 © 2015 BIOZONE International
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KNOW
@ @ >

LINK WEB

KNOW &——

Links

These blue tabs indicate activities that
provide content that is related to or
builds on the content on the page.

Weblinks

This grey tab indicates a weblink.
Bookmark the weblinks page:

www.biozone.co.uk/weblink/CIE-1-93

Access the external URL for the activity
clicking the link next to its number.

©2016 BIOZONE International

@ The Gas Exchange Systé

Key Idea: The respiratory system is made up of specialised tis
cells and tissues, which work together to enable the exchange  rib
of gases between the body's cells and the environment. pa
The respiratory_(or _aas_exchanae) svstem consists of the  to

The key idea provides a focus for each activity. It
summarises 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.

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).

THE ACTIVITY CODING SYSTEM

Main focus of the activity is:

COMP = comprehension of text

DATA = data handling and interpretation
KNOW = content you need to know

PRAC = a paper practical or a practical focus
REFER = reference - use this for information
REVISE = review the material in the section
SKILL = a specific skill to be demonstrated
TEST = test your understanding

15
by



Practical Investigations

The basic techniques and skills required for practical work and mathematical
skills are addressed in the introductory chapter (Experimental and investigative
skills) and in context throughout the workbook. Activities that support practical
investigations are identified in the introduction of the relevant chapters.

Papers 3&5

Key terms
accuracy
assumption

bar graph

control

controlled variable
dependent variable
fair test

histogram
hypothesis
independent variable
line graph

mean

median

mode

observation
percentage error
precision
prediction
quantitative data
qualitative data
sample

scatter graph
variable

m Drawing Line Graphs

Koy tdoas Ln g e o ot corious datan oo operden) ariabThy arosprprit for

Experimental and
investigative skills

Practical and investigative skills
Learning outcomes supported as indicated and throughout CIE 1&2

O 1 Demonstrate an AT T T

O 2D an of design including identification of
dependenl independent, and controlled varlables choice of a control and range
of th variable, and in your design.

3 Use laboratory glassware for a range of techniques, including serial dilution.

4 Use a range of apparatus, materials, and techniques correctly, including use of a

light microscope with eyepiece graticule and stage micrometer.
5D an ability to use units for and record
your data systematically and accurately, e.g. in tables or spreadsheets.

5 Use graphs and tables appropriately to present observations and data.

4 Evaluate results and draw valid conclusions based on evidence. Identify and
explain anomalies in experimental measurements.
9 Identify limitations in experimental procedures and suggest how these could be

O
o
o
o
O 7 Process, analyse, and interpret qualitative and quantiative experimental data
o
o
overcome through improvements to design, apparatus, or technique.
o

10 Recognise and evaluate the precision and accuracy of collected data, including
margins of error, percentage errors and uncertainties in apparatus.

1 68

Mathematical skills

Learning outcomes supported as indicated and throughout CIE 1&2

units in and i work.

1 Recognise and use
2 Use an appropriate number of significant figures in reporting calculations.

ooo

3 Manipulate equations to calculate size and magnification of objects in drawings
and photomicrographs or viewed with  light microscope.

4 Carry out calculations involving fractions, percentages, and ratios.
5 Use a calculator to find and use power, exponential, and logarithmic functions.
6 Estimate results to assess if calculated values are appropriate.

7 Find arithmetic means for data. Understand use of mean, median, and mode.

ooooo

(including histograms, bar graphs, pie graphs, line graphs, and scatter graphs).
9 Predict or sketch the shape of a graph with a linear relationship (y = mx + c).
10 Determine the intercept of a graph.

11 Calculate rate of change from a graph showing a linear relationship. Draw and
use the slope of a tangent to a curve as a measure of rate of change.

O ooo

12 Make annotated scientific drawings from observations.

which o

et m Interpreting Line Graphs

ot Koy ldea Th xuaton

~meseAlne

e e b sty
-y e Eh b
ogr|
e Weasuring gradint and nrcepis
e

s YT T
I fluctuatio Where. [ crosses oo yeasis
p— L]
= =N i D
96% coid| Determining "m" and "c" Il
pom e ot orth mamplo e
il
R L
i il © morces e e ey
@ Using e quaton
o e Students can gain
; experience in drawing
: graphs and determining the
: intercept of a line graph.
na 1
fe o
1. State the gr ‘graphs a, b, and ¢ (above):  (a) (b). )
"
Qs

5 Select an appropriate format to plot two variables from experimental or other data

5 11 90

11 28 29
0 32 137

612

m Investigating Factors Affecting Plant Growth

Key Idea: A fai a fai test for analysing the
all e vasiatls aro kap coniar,Concuions bused on =~=n ofure on duckveed rowth.Use this sy [ o
resuls are

The aim
Toinvestigate the effctof urea concentat
e ot oo Lo T

Hypothesis
I plants need nirogen to grow, grouth rate of Lemna
wil Increase with ncreasing irogen concentation.

Background
Lomna minor (duckwead) s i a smallpiant
commorny found latingn he water of drains and
2.4 loaves he flat againt the waters surface
and a singe roo. Lemna minor grows very apidy.
Indeal conetons doubling tmo i a It as 3 days.

Experimental method

wiz | oays | oayte | pay2n

rid below:

m"";ﬁm A laboratory setting where

conditions can be controlled
is suited to performance of
a fair test.

Sa07 30”_swd]

Ten s, aoch-
[

ek T] ® | ®| BN [ |®|a &
2| o [wf n|s 2l s |m|n [0
slo|slolo sfololz|n

ooy Aot oy oot eaven

¥

30| 50 [3u0 [swor | 5i0s 50 (30 3u0%
»| =
2| =
»| =

Int environments?

uln.-uw:u»xu
5] 5 20 RO

pEY Test Your Understanding

Koy Idea: Systematic recording and analysis of results can  Using the information below, analyse resuits and
help identiy trends and craw conciusions about a biological  conclusions about the effect of a nitogen fertiser on the.
response in an experiment. growth of radish plan.

The aim
T musigash ol o arivogn frier
arouth of racieh planis

Hypothesis
1 lants need nirogen to grow, racish growth wil
increase with Increasing iogen concentraion

Background

©

roduced an extreme value. Record the outlying
Jeulatons

when hey were inroduced durng helato 1917
and sarty 201 century.Crop yilds soared and

Fadshes

} and mean mass of the radish roots:

is attrbutabl o the use o ertiser. Nirogen is
a very important slamen forplant gronh and

Experimental method Severaltypes of purely irogen feriser ars

means and remember to

tomperaturo (22°C) con

The radishes wera water

Students can use raw data
from laboratory studies to
interpret results and draw
conclusions.

ana i oo e o

Fortlser SR Total | Mean
gdm? 1 2 3 4 5 emD || @D
o 801 a2 820 791 81 | 4ops | a7
006 w2 | mos | sz | 1o7a | 1107
012 1o | e | wes | wer | w2
018 1283 | 1273 | w277 | s | one'
024 26 uos | 1ses | tare | ters
030 1228 | renn | orees | 121s | 12as
R 9waten) i hi table What mass shoud they

DN Did ot gorminate

1. dentiy

Sfertiser on oot mass’

2 fertilser?

© = (1] 5 T

Peasuring the ffectoffetiisr on racish growth?
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Making Use of Weblinks

L3 Prokaryotic Cells

Key Idea: Prokaryotic cells lack many of the features of  nucleus and membrane-bound cellular organelles. The cell
eukaryotic cells, including membrane-bound organelies. wall is an important feature. It is a complex, multi-layered

The tab system at the base of each activity identifies if there is a
weblink available to support the activity's content. The weblinks are

Secral i rson) o v Sl koo Shucr s s 10 i s Y 0 s distinct from the general Biolinks area of BIOZONE's website. They

cells and lack many eukaryotic features, such as a distinct ~ disease. A generalised prokaryote, E. coll, is shown below.

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 process such as diffusion or active transport. It's easy
and we've done the hard work for you. Just click and view.

Fimbrise

CELLS alivel Interactive Bacteria Cell

d

Describe three features distinguishing prokaryotic cells from eukaryotic cells:
(@)
(®)
(©

(2) Describe the function of flagella in bacteria:

(b) Explain how fimbriae differ structurally and functionally from flagella:

Describe the location and general composition of the bacterial cell wal

age Granule
Envelope
Ribosomes ule Examples

What is the purpose of binary fission in prokaryotes:

KNOW@

Weblinks exist for most of the activities in the
workbook, from cells to evolution.

www.biozone.co.uk/weblink/CIE-1-9315

This WEBLINKS page provides links to external web sites with supporting information for the activities. AlImost
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.

© 00 /@newzeaana

m =

e« C  [1 www.biozone.co.uk/weblink/CIE-1-9315

€yBr10zONE

EXPLORATION
DISCOVERY

Home AboutUs Products Store News Biolinks FAQ ContactUs

& > Weblinks

BIOZONE CIE BIOLOGY 1 WEBLINKS

Some of the activities in your BIOZONE workbook to specific ites, listed below under the
relevant chapters. These websites (blue links) provide materi Ily either animations or video clips, to
d presented on activity page.

g helpyou

Chapter 1 Tite Wblinks
The Biocheical Nature o the Cll

COMMUNITY

BENEFITS ANALYSIS

AND
OUTCOMES

FEEDBACK

Water and Inorganic lons
Water and Inorganic lons

[/\mmu acids ] [ ]

AminG Adds

Chapter in the upis
workbook

Carbohydrate Chemistry

Peview of Cell Uasrcure Hyperlink to the
- external website page.

Activity in the
workbook

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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Engage, Explore, Explain, Elaborate, and Evaluate

In developing CIE Biology 1, we have focussed on the learning outcomes and skills requirements identified in the CIE
Biology syllabus. The activities in CIE Biology 1 have been specifically written to address this content. Our focus is
student engagement through the use of a concept-based, highly visual design and opportunity to demonstrate skills and
understanding.

. Uptake at the Root
a summary of the learning outcomes

and appropriate practicals, presented as
a series of short student learning aims.
e W e S i The students achieve understanding

~ B of each statement by completing its
corresponding activity.

The introduction to each chapter provides @

Topic7  Transport in plants

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.

Paths for water movement through the plant

7.2 Transport mechanisms
Learning outcomes

Activi'y
numker

[0 7 Explain the movement of water between plant cells, and between them and their
environment in terms of water potential.

[0 8 Explain the role of hydrogen bonding of water molecules in the transport of 136 c’
water in the xylem. Define transpiration and explain the transpiration stream B m @ @
in terms of osmosis, gradients in water potential (transpiration pull), cohesion-

tension, and capillary action (adhesion to cellulose cell walls).

[0 9 Describe and explain how water and mineral ions are transported from the soil 135
to the xylem and from the roots to the leaves. Include reference to the apoplastic
and symplastic pathways and the role of the Casparian strip.

=il 10 Explain why transpiration is a consequence of gas exchange. 136
O 1 XYY@ Using a simple potometer and grids to determine leaf surface area, 137

investigate and explain factors affecting transpiration rate.
[0 12 Explain and make annotated drawings to show how the leaves of xerophytes are 138
adapted to reduce water loss by transpiration.
[1 13 State that assimilates, e.g. sucrose and amino acids, move between sources 139
and sinks in phloem sieve tubes.

[0 14 Explain translocation in plants as an energy requiring process. Explain how 139
sucrose is transported in the phloem, including reference to the pressure-flow
hypothesis and the active loading of sucrose at sources and unloading at sinks.

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

Koy 1o

lon Pumps

Key Idea: lon pumps are transmembrane proteins that use ~ pumps move
energy to move ions and molecules across a membrane  membrane. Tl
against their concentration gradient. almost all anii

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
as assessment tasks.

Elaborate

Engage, explain, elaborate, and evaluate: Activities are nested. An
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. analysing data, finding a solution, or interpreting new information.

©2016 BIOZONE International




M The Cell Cycle in Eukaryotes

in Mphase. It can bo furn
S-phace, and G2, M-phass

The cell cycle

@ Cytokinesis:

©

p£] The Role of the Cell Surface Membrane

lrane,  The el surfaco (or lasma) membran encloses the cal's
are coniants and roguiates many of i cals aciviles. Witin the

atun

Roles o the cll surface membrane

2. Summarise e roie of dentiying

@

) Recognion f elfand non-sait

©

This activity begins by engaging the
student with something familiar, the role
of the cell surface membrane.

Groups of activities build knowledge
and understanding by giving students
the chance to learn and apply their

knowledge in a series of linked activities.

Engage: visualise the concept of
hierarchical organisation
Explore: relate structure to function

Elaborate: present supporting evidence

Evaluate: explain trends in light of
understanding

©2016 BIOZONE International

M Regulation of the Cell Cycle

e cols In the Ier typially vide once a yaar. Howover, I

Key Idea: Tho coll cyce by
o cal s aro pair

Elaborate

2. (a) Whatis the purposa of

) wrys

(6) Wny can cancer colsgrow rapidy?

a 0 ot reguiatod

05T 001 09

m The Structure of Membranes

g%
% Explore
and explain

Intracelutar environment

1. dontt the components) of he plasma membrane involved

b) Actve tansport

&

oo CIEAE

Students then explore in more detail the
structure of a membrane and look at the
role of its components.

E Uptake at th

@ Vascular Tissu M Xylem

M'ﬁanspirano
- 5

163]105 I

Factors Altering Membrane Permeability

o ethanal

Background
Plancots ofen contan  age contal

= tonoplast. In beerot plant, e vacuse

botacyanin,

Absorbance at 530 nm

Tompersure
3 Observation | Sample 1 | Sample 2 | Sample 3 tean
o Nowou | 0 | oowr | oot
B verypaegnk | oozr | ooz | oo
w verypaegnk | oo | ora | o
w o oswo | oser | ose
w naa . . .

| Interpretive tasks require
students to apply their

basic understanding to a
new problem

©

£ ...

Students analyse and interpret

second hand data from an experiment
investigating the effect of temperature
and ethanol on membrane permeability.

M Investigating Plant Transpiration

Elaborate and |
AETE TG

) The pricom:

5. Wy must s plan carotly roquito wher

. ©
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LINKS - Making Connections

The LINK tabs help students to connect ideas between different topics in the CIE Biology syllabus. Connections may

be made to activities that build on or develop an idea, utilise the same core principles in another biological context, or
examine the evidence for a biological process. 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 @

Types of cells

Understand that cells are
the basic unit of life and
that there are differences
between different cell types.

Prokaryotic Cells

Animal Cells

Diffusion and Cell Size o EXAMPLE 9

Membranes and diffusion
The principle of diffusion is
reinforced by an experiment
investigating the factors
affecting diffusion. Finally,
the constraints of cell size
on diffusion are studied.

EXAMPLE ©

The heart

An understanding of the
structure of the mammalian
heart is studied through
diagrams and a dissection
diagrammatic before moving
on to study the stages in the
cardiac cycle.

Dissecting a Mammalian Heart

h
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Differential Instruction with BIOZONE

Achieving effective diff ial i
erential instruction in cl ; .
backgrounds in the subj i in classes is a teaching chal
ect, a ) g challenge. Student ; i
can make teaching a mjixed agicljitdlf;erent language skills. Used effectively, BIOZONES'sn\f/LULin have mixed abilities, varying
y class easier. Here, we offer three approaches for differerntiglo'ks ta nd supporting products
instruction.

MAKING A START

Regardles i ivi :

intr%ductioi C;:; V:QéCTagEtlglty you might be attempting in class, a 5-10 mi

For collaborative work, th y the teacher Is useful orlentation f,or all st ”&'”Ute

groups, sach wi , the teacher can then divide the class int i
, with a balance of able and less able students into appropriate

0 Efficient Differential Instruction

e Use -to- i
wherg?r?; }:vglegfr Iearnlng for more challenging activities
e e onts tocgg\c,avn(t) is more difficult and the questions
ns i
o hosiog an answar. everal areas of their knowledge

 Stronger peers can assi
: . .SSISt weaker students and
?oer;efut r(f)rom verbalising their thoughts and presggmgr%ips
unfarr?ilialip't ESL students.can ask their peers to gxplam
benefits b tr?rms' (both scientific and English) and thi
Hep/icatio?v) a[r)é1 ;tlr?:t'hza%er practicals (e.g. Modelling DNZ
peer learning, r ideal vehicle for this kind of peer-to-

@ Constructing a DNA Model
of nucleotides. The chemical erties of each nucleotide

Key Idea: Nucleotides pair together in specific way called

the base pairing rule. In DNA, adenine always pairs with  mean it can only bind with 075 othentype of nucleotide. This

{hymine, and cytosine always pairs with guarne is called the base pairing rule and is & ained in the table
b vow. This exercise will help you to learn thig{ule-

DNA molecules are double stranded. Each strand is made up
. S
DNA base pairing rule
. ; " Parate ¢,
Adenine s always atracted to  Thymine A<e—T i ::rh Of the 24
Thymine is always attracted to  Adenine Te>A N9 the cutting peohdes
Oints)
Cytosine s always atiracted to  Guanine c<«—>G -
Guanine s always atractedto  Cytosine G<«—>C

1. Cut around the nucleotides on page 143 and separate each of the 24 nucleotides by cutting along the columns and ro!
(see arrows indicating two such cutting points). Although drawn as geometric Chapes, these symbols represent chemic |

structures.

In COP Structing a DNA 5. Place one of each of the four kinds of ucleotide on their correct spaces below:
Model", students can S —
collaborate in pa| rs Place a cut-out symbol Place a cut-out symbol !
to construct a DNA for thymine here H i for cytosine here
molecule and practise T Ttmne

Thymine

the base pairing rule. \

This consolidates

Place a cut-out symbol : H Place a cut-out symbol
3 H for guanine here

understanding by putting g
theory into practice. for adenine here : ;

Adenine Guanine

3. Identify and label each of the following features on the adenine nucleotide immediately above:
phosphate, sugar, base, hydrogen bonds

ecule by placing the 9 correct ‘cut out nucleotides in the labelled spaces on the following
these are the right way up (with the P-on the left) and are aligned with the left hand edge

uanine.

4. Create one strand of the DNA mol
page (DNA molecule). Make sure

B¢ box. Begin with thymine and end ith g
ve. Note that the nucleotides have to be

5. Greate the complementary strand of DNA by using the base pairing rule abo
arranged upside down.
ossible for adenine to pair up with guanine or oyosing. 1ot for any other mismatches

match from occuring:

2
£
&

3

<

mstances, it is not P

6. Under normal circu
the two factors that prevent a mist

to occur. Describe

Factor 1:
Factor 2: l

ent is correct, you may glue, paste or tape these nucleotides in place. 4

7. Once you have checked that the arrangem
NOTE:  There may be some value in keeping these pieces loose in order to practise the base pairing rule. [
For this purpose, removable tape would be best. Cut

% ap © 2015 BIOZONE International
) 15BN:978-1-927309-31°5
Photocopying Prohibited PRAC
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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.

g  Students benefit from the feedback in class, where

- questions can be addressed, and teachers benefit by

o] having students self-mark their work and receive helpful
— feedback on their responses.

(R  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

L/—J students can benefit by contributing to the explanatory

feedback and class discussion.

[~ Lysosame

()

" Qﬂ:apiism

/

—rl
asm, plas™d ™
followi ,.gusmnsm-s cpioplas
he 1o

ssing ! is,
slmclurss in mg cell abMe e riote, Golgiapp™! ngtudi
the d lof
a - identty and 12 e o, mioehon " onin b=
gndoplas™ M above &€

inal section”

Students A and B will work through Student C is capable.
simpler questions themselves but She completes all of this
may require assistance with the more activity including the more
challenging questions in this activity. challenging questions.

e 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.

‘ \/ % = j
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 20,

S0 4
HIIT. Deserbe caveer, fansnission, and contrel of
e T, BOVABS, snclipo, ond

Global distrbution and control o

il pickigionind Faamosumpasane.

REVISE
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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. Review activities
are ideal as homework. They provide a way to review a topic that has recently been completed, while at the same time
facilitating consolidation by presenting the material in a slightly different way. The information for review activities can be

found within the chapter, although stronger students may not need to refer back to source material to complete the set work
Generally, homework activities should revise completed topics or provide a basic entry-level introduction.

a
ments 10 form

e of Cells .

of!
i meny O rouped
pine Wi o OFG be d
~an cOTBIE _pased (97 ¥ ings 22 Plins, and

{ a cell 2@ wa:: and e

ents O 4 owygen: 212
a gen mxmc_aer\;;““s syprO\l\d::r\Q |

oo s 2 action®

" O‘(Nw 120! . in cells are

Chloroplasts

n plant e,
ic ion
Inorgant
i Jolic I
ous numb\e'ng and \n‘\’\T:[:;e - |
e s in Pl o o o
Pro‘ems‘ oo functiona! rso ; o mate qal ke cz:m !
Sxmﬂum e p , an N pigm!
animals: & 9\»\:g on). N uanfpnor;nd " pioes)
as ¢ skeleto!
(sueh 2 S0 oyt
mO\leY\'\E

Animal cell

pathogen spread
Very quickly (e.g.|
\eic &
nd U sion for
Nuc\eo\\de::enmde amaton'®
eenns\mc\\on 00 fectce p
\:'gam (Tpé:rr\e( of the ce!
is the

0G: sames Ganary

1. Explain the difference between an infectious =

- 1

i Types of Disease

Key Idea: Infectious diseases are ~~e-
can be spread (transmitted) from ¢
infectious diseases are caused by
factors and are not transmitted be:
The term disease refers to an ab
some aspect of an organism's pt
Many factors can cause disease, ¢

Infectious dise

Infectious diseases are caused by p:
microorganisms, such as bacteria, vi
parasites, or fungi. Infectious disease
person to another, either directly or in
are easily spread, such as measles, a

contagious. Such diseases are a threa
and must be notified to health authoriti
serious contagious bacterial and viral ¢
past are now controlled through vacein:

1. (a) Use your knowledg

Human ¢
millions ¢
living very
B these con
infectious
spread rag
if sanitatior
hygiene is |
weather prc
favourable t
the pathoge:
transport, e
spread a pat
region very q

The mode of t
affects how qu
pathogen spre:
person to persc
(i-e. touching) i¢
method of trans
Wwhereas spread
mucus droplets ¢
into the air (left) ¢
animal vectors ce

classified as
|dea: Cells are s
tﬁZaryonc and are dtsnr(\igmsr:pei ):‘y .
i tion, and CO! A e
mle"ma\rzvg:\?éiadvmm two broad groups based ol
Cells al
e to list the unique features of prokar

b) Under common features, list the features 1
) 3
(

Prokaryotic
features

.
Study the photos below and determine if they are
2.

S |
2. )
oo Using examples, describe the factors that contri

@ ——
(@) Identify the regions indicated b

© proteins:

R |
el 805 —

@

@

R |

3. What causes sickle cell disease and what are its ¢ (&) Compare and contr

vh Ling

. @

tional
2015 BIOZONE Internations

" :
A |san: 978-1-92730%-31
Photocopying Prohibit

Tailor your programme so that
simpler activities are most often set

: i tic

: ast the structure and location of geneti
cell:

material in @ prokaryote and eukaryote

Prokaryotic and Eukaryotic Cell Summary

le cells
i re small, sing!
isati karyotic cells are S et
i rganisation. Pro o s are
ST ::y‘::‘oags‘mple e S“uml]triié:lzx::;r an some unicellular
e s cells. All mu
the basis of tt o

ir size organisms are eukaryotic.

ofic and eukaryotic c€! in the space below:
tic and eukaryotic s in the spact
Y

cells have in common.

that both prokaryo\ic and eukaryotic

Eukaryotic
features

Common
features

prokaryoﬂc or eukaryotic cells:

[ J——

y A and B on the diagrams (right):

Escherichia coll
bacterium

A human white
blood cell

Summary activities are ideal as

as homework exercises, especially
for less able students who may be

Most students will have access to the
easily discouraged.

internet. If they are having trouble
understanding a subject or visualising
a process, encourage them to visit

the assigned weblinks where these
are provided.

homework because they involve
reviewing completed work. This
activity reviews the student's
understanding of mitosis and tests
their competency in making basic
calculations. Such activities can also
be used for synoptic, in-class tests.

©2016 BIOZONE International
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Focus on 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 literacy and comprehension activities provide a vehicle for
increasing the student's familiarity with the use of scientific terms in various contexts. Beginning with the list of KEY TERMS
in the introduction to 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 annotation or
completion of drawings or photographs, mix
and match definitions, data analysis, vocabulary
builders, and multiple choice.

Mix and match activities ask
students to match each key term

to its best definition. Finding the
correct definition increases retention
of the terms and their meanings.

Comprehension activities require gene
the students to read a short section

base-pairing rule

coding strand

KEY TERMS AND IDEAS: Did You Get It?

1. The diagrams below show sections through the respiratory tract at three different locations,
(a) Identify the part of the respiratory tract represented by each of the three cross sections:

A

B:

c \.

N

KEY TERMS AND IDEAS: Did You Get It?

1. Test your vocabulary by matching each term to its correct definition, as identified by its preceding letter code,

A Single stranded nucleic acid that consists of nucleotides containing ribose sugar.

NA

double

consisting of many millions of units containing a phosphate group, sugar
and a base (AT, C or G). Stores the genetic information of the cell.

o

The process of creating an equivalent mRNA copy of a sequence of DNA.

°o

The structural units of nucleic acids, DNA and RNA.

m

The stage of gene expression in which mRNA is decoded to produce a polypeptide..

The DNA strand with the same base sequence as the mRNA transcript produced
although with thymine replaced by uracil in mRNA).

)

nce of DNA that is read during the synthesis of mRNA.

genetic code
of text, e.g. a mock article, and then utation
answer some questions based on I
understanding and correctly interpreting
the information provided. The aim is to ekt
provide high-interest material in a way purine
that encourages engagement and focus. pyrimicine
RNA

Living With Chronic Lung Disease

Activity limitation in people
with and without COPD

[] WihCopD
Il WihoutCOPD

School,
housework,
or ather work

Social

Physical
functioning

Cognitive
functioning

Percentage

Cognitive, physical, social and activity-
related limitations are more common
among people with chronic obstructive
pulmonary disease.

A personal story

Deborah Ripley's message from her mother Jenny (used with permission).

The impact of COPD in the UK

Chronic obstructive pulmonary disease (or COPD) includes chronic bronchitis
and emphysema, which often occur together. COPD affects about one million
people in the UK. Most of those affected are over the age 40 and smoking is the
cause in the vast majority of cases. This relationship is clear; people who have
never smoked rarely develop COPD. The symptoms of COPD and asthma are
similar, but COPD causes permanent damage to the airways, and so symptoms are
chronic (persistent) and treatment is limited.

COPD severely limits the capacity of sufferers to carry out even a normal daily level
of activity. A survey by the American Lung Association of hundreds of people living
with COPD found that nearly half became short of breath while washing, dressing,
or doing light housework (left). Over 25% reported difficulty in breathing while sitting
or lying still. Lack of oxygen also places those with COPD at high risk of heart
failure. As the disease becomes more severe, sufferers usually require long-term
oxygen therapy, in which they are more or less permanently attached to an oxygen
supply.

In the UK, COPD accounts for more time off work than any other illness. The
indirect costs of this chronic condition have been estimated at 24 million lost
working days per annum. A ‘flare-up' of COPD, during which the symptoms worsen,
is one of the commonest reasons for admission to hospital and the disease places
a substantial burden on health services. The number of primary care consultations
for COPD is four times higher than for angina, and 30% of those admitted to
hospital with COPD for the first time will be readmitted within 3 months (NHS-UK).
At least 25,000 people die each year in the UK from the end stages of COPD, but
the actual number may be higher as COPD is often present in patients who die
from heart failure and stroke. Many of these people have several years of il health
before they die. Being able to breathe is something we don't often think about. What
must it be like to struggle for each breath, every minute of every day for years?

*Fear, anxiety, depression, and carbon monoxide are ruining whatever life my mother
has left. | posted this portrait of my Mum on the photo website Flickr because she
wants to send a warning to anyone who's still smoking. I've just returned from visiting
her in a nursing home where she's virtually shackled to the bed. Getting up to go to the
bathroom practically kills her. She was admitted to hospital after a bout of pneumonia,
which required intensive antibiotic therapy and left her hardly able to breathe. She has
moderate dementia caused by a series of mini-strokes, which is aggravated by the
pneumonia. She has no recollection of who has visited her or when, so consequently
thinks she's alone most of the time, which is upsetting and disturbing for her.

This is all caused by damage to her brain and lungs as a result of 65 years of smoking
In those moments when she is lucid, she asks me who she can warn that this could
happen to them. She said 'if people could see me lying here like this it would put them
off..'None of her other known blood relatives suffered this sort of decline in their old
age and, as far as | know, none of them smoked".

Thanktully, Jenny’s pneumonia subsequently subsided and her COPD is well managed.
However, constant vigilance is important because flare-ups are common with COPD
and recovery from lung infections is difficult when breathing is already compromised.

~

Used with permission Gdsborahripley com

. Describe the economic impact of smoking-related diseases, such as emphysema and chronic bronchitis:

those from Deborah's mother:

. Discuss the personal costs of a smoking-related disease and comment on the value of personal testimonials such as

© 2015 BIOZONE International
ISBN: 978-1-927300-31-5
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LINK

anic base that forms uracil, cytosine, or thymine in nucleic acids.

The rule governing the paiing of complementary bases in DNA

S

A section of DNA that codes for a'pegtein or other functional mRNA product.

=

Universally found macromolecules compoSed of chains of nucleotides. These molecules
carry genetic information within cells.

=

A change in the DNA sequence.

A set of rules by which information encoded in DNA or mRNA is translated into proteins
fhe shape of DNA.

finged organic base that forms adenine and guanine in nucleic acids.

own right: GCG TGA TTT GTA GGC GCT CTG
utations, state the type of mutation that has occurred:

'CTG

CTCT G

CT CTG

give the mRNA sequence and then Identify the amino acids that are encoded. For this
RNA-amino acid table earlier in the chapter.

TTACATATCGTGCT

by deleting one of the words in the bracketed () pairs below:

egins with (transcription/translation) which occurs in the (cytoplasm/nucleus).

copying of the DNA code into . The is then transported to

oceurs. attach to the ( and help match

h the on ). The ( ) transports the animo acids to the
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1o the growing (polypeptide/carbohydrate) chain.

B Mucous glands

mucus glands, explain how you

OPD (Australia) in people 55+,
ing rates, 1945-2011, by sex

COPD deaths males

Percentage smoking
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The Teacher'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.

Access the Weblinks

2:198'53;;052/0?_;?51 t'\aﬂlgli?l directly from this link for
Suggested answers are. BIOLOG e @y P . rgngde " al_nimations

: : : and video clips to
prowd«_ad to all activities. ‘ support the activities.
Some include explanatory
detail.

Cambridge International Examination

Teacher’s Digital Edition

» Show and hide

Presenalion Media A BONUS sample
L | from the Cell Biology
e e and Biochemistry
Presentation Media.

A digital (PDF) version

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

Spreadsheets X i :

: ' Link to Excel®
spreadsheets for
all activities with a
graphing or data analysis
component.

This Classroom Guide is
provided as a printable PDF.
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Using 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.biozone.c®.uk provides quick access to the latest RSS newsfeeds and podcasts from
around the world. You can also quickly link to 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 organised hyperlinks pertaining
to topics of interest in biology and environmental science. 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.

® O ® Msiolinks - Biozone X

€« C' A | [1 www.biozone.co.uk/biolinks/

ii: Apps [ OCR A Level Scienc 71 sclence public dom

[9 Medical data sets [7] Scipad newsletter

) BIOZONE

Home = AboutUs Products = Store  News

me > Biolinks

BIOLINKS BIOLINKS
Anatomy and Physiology
Animal Behaviour
Animal Biology
Biochemistry
Biodiversity
Biotechnology

Cell Biology
Conservation

Ecology

Earth Science

Evolution

Genetics

Health & Disease

Human Evolution
Human Impact

/= Past UK exam papers @

Biolinks

Boost your learning session with over
1000 Biolinks to selected topics!

BIOZONE is not responsible for the content of external internet sites. Please note that listing any

71 Public domain imag % CIE 2016 exam paper

[ national cancer im=

on  United Kingdor

FAQ Contact Us

Additional Resources

other cempany’s products on this website does not, in any way, denete BIOZONE's endorsement

Microbiology of them.
Plant Biology

, Resource Management &
Agriculture

» Space Biology

» Student Projects
+ Biology Glossaries
» Examination Boards

f\

Anatomy &
Physiology

Click on each topic to see a list
of all related biology links. Each
topic has relevant subtopics to
make searching easier and each
link has a brief description.

Click on the link to access the
named site. The brief description
tells you how the site may be of
interest, as well as any country
specific bias, if this is relevant.

» Biology Glossaries

» Examination Boards

Stay in the loop

Subscribe to our E-newsletter for
information on new releases, special
offers and Science Scoops!

Biochemistry

=

©ororox . « Student Review Series
CELL BIOLOGY for iPad and iPod

8 BIOCHEMBIR « Student Workbook
« Presentation Media

RSS Newsfeeds
From NewScientist .com

BIOZONE s not responsible for the content of external Internet sites. Please note that listing any
other company's products on this website does not, In any way, denote BIOZONE's endorsement

of them.
General Sites for Cell Biology

BBC News: Cell discovery clues to body clock and beating jet lag
New discoveries into how the body cleck works could provide clues to help combat jet lag, research
suggests.

Kimball's Biclogy Pages
Ac biology site created
Harvard College where he taught immunclogy.

by John W, Kimball,a retired graduate of

Molecular Biology Web Book
A free web book, covering such topics as Cells and viruses, protein structure, DNA and Cell division.

NIH sty&‘no\:qy to study cellular and molecular biology
u: 0g! Study Cellular an gy ped with the the National Center
v Research Resources (NCRR)—is a creative, inquiry-based instruction program designed to
and stimuiate in medical topics.

DNA Replication and Mutation

* DNA Replication by John Kyrk
* Karyotype Activities Genetic Sclence Learning Center
* DNARepair Nature

From B B C NEWS

From

For a full list of podcasts

Stay in the Loop

Signup to our newsletter and receive
exclusive discounts, full preduct

previews, free samples and new
productreleases.

Connect and Share

Like us on Facebook
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