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Creating 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 the 
Edexcel Biology series, we have utilised the 5Es instructional model 
as a basis for developing materials to specifically address the Edexcel 
Biology syllabus. 

By successfully completing the activities, which make up the bulk of the 
student workbook, students can demonstrate competence in skills and 
knowledge across the entire scope of the programme. This is central to 
meeting the requirements of Edexcel AS and A Level Biology.  

BIOZONE encourages the development of an 
engaged and enquiring learner using the 5 Es model

ENGAGE:
Highly visual activities

Use activities in class to engage a student when introducing a topic, or to consolidate 
student understanding and summarise 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 and the chapter introductions provides a focus for 
planning achievement. Required learning outcomes are succinctly but comprehensively 
covered, so students can be confident about their progress through the course content. 

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).

ELABORATE:
Building up

Most introductory activities are supported by activities in which students apply their 
understanding of ideas to a new situation. These 'follow-on' activities often involve data 
analysis, and support scientific practices.

EVALUATE:
Easy assessment

Encourage self assessment with chapter reviews (these can be marked if desired) or use 
specific activities to evaluate a student's skills and understanding or scientific ideas.

WHAT ABOUT 
HOMEWORK?

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.

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.
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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 programme 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. 

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.

✓
✓

✓

✓

✓
✓
✓

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 the Edexcel Biology Content

This identifies the 
Edexcel Biology topic 
to which this chapter 
applies.

Chapter introductions 
may cover two pages.

The list of key terms 
can be used to create 
a glossary for revision 
and encourages 
appropriate use of the 
correct terms when 
answering questions. 

Each chapter is prefaced with a list of learning outcomes pertaining to the content in the chapter. These represent the skills, 
knowledge, and understanding requirements for the topic and are supported by a key terms list from which students can 
compile a glossary. The learning outcomes, generally covered over two pages, are drawn from the syllabus document and 
encourage students to approach each topic confidently. Familiarity with the scientific terms used in each topic is implicit in this. 

For students:
The learning outcomes 
are purposefully 
brief, with enough 
information to provide 
a framework, but not 
so much that students 
are overwhelmed. 

Required core practicals:
Activities supporting the 
required core practicals (1-8 for 
AS) are clearly identified by the 
code CP-# (see page 8). 

Mark the check boxes of 
the objectives to complete 
and tick off when finished.

✓

Follow with an activity that builds on 
that understanding

Introduce the understanding with grounding activities

Mathematical skills are 
addressed in many activities:
These are fully outlined in 
the first chapter and their 
corresponding activities 
identified (see page 6). 

The activities pertaining to the 
corresponding learning outcomes.
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The Activity Page Format

Weblinks
Bookmark the weblinks page: 
www.biozone.co.uk/Edx-1-9254 

Access the external URL for the 
activity by clicking the link. 
See page 14 for more details.

Links
This tab indicates 
activities that provide 
content which is related 
to or builds on the 
content on the page. 

The content of the Edexcel Biology 1 Student Workbook is organised into 5 chapters. Each chapter begins with an introduction 
and concludes 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 understanding a fundamental concept or developing a mathematical or 
practical 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 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 TASK CODE
This indicates the main focus of the activity:

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

TEST	 = 	test your understanding

VOCAB	= 	learning your biological 
vocabulary
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Addressing Mathematical Requirements
The mathematical requirements of Edexcel AS and A Level Biology are met through activities in an introductory chapter and 
throughout the workbook, applied in the context of the relevant biology. Students are provided with numerous ways in which 
to develop competence in computation, algebra, graphing, and data handling and analysis. Having an introduction to basic 
skills provides a reference for students needing to refresh their memory with respect to any particular skill. The following 
examples provide just a sample of those written to address each of the skills identified.

Mathematical skills A0-A4, as outlined 
in the Edexcel specification, are fully 
identified and aligned to activities that 
support that skill development.

Most skills have an introductory 'how-
to' activity and are then supported by 
application of the skill in different ways in 
different biological contexts.

In the example highlighted above, activity 
#22 introduces how to choose a test, 
while activity #23 covers Spearman Rank 
Correlation activities. Other statistical 
activities are covered in Edexcel Biology 2.

A0:
Arithmetic 
and numerical 
computation
Working with Numbers covers 
many of the basic skills in 
A0.1-A0.4, and students then 
apply their understanding and 
application of these skills in 
subsequent activities, e.g. 
Fractions, Percentages, and 
Ratios, and Practising with 
Data. They can check back on 
procedure if they need help.
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A1:
Handling data
What Test to Use? 
provides students with a 
tool for selecting a test 
based on the data (A1.9).  
Quantitative Investigation 
of Variation is one example 
of a statistical test 
applied in an appropriate 
context. Apparatus and 
Measurement looks at 
simple techniques for 
evaluating uncertainties in 
measurement (A1.11).

A2: Algebra
Calculating Linear 
Magnification develops 
skills in using and 
manipulating an equation 
(A2.2). Assessing Species 
Diversity introduces 
students to Simpson's 
index of Diversity and is 
followed by Investigating 
Biodiversity in which 
students apply their skills 
to calculate diversity 
indices for real populations 
(A2.3). 

A4: Geometry 
and trigonometry
Properties of Geometric 
Shapes introduces 
students to the calculation 
of circumference, surface 
area, and volumes of 
regular shapes (MS4.1). 
They then apply this 
understanding to the 
calculation of surface 
area and volume ratios in 
cells (exemplification). 

A3: Graphs
Which Graph to Use? 
provides students with 
a tool to select a graph 
based on the data (A3.2). 
It is followed by activities in 
which students apply their 
skills to plotting second 
hand data. Interpreting 
Line Graphs covers A3.3 
(linear relationships) 
and A3.4 (determining 
intercepts). These skills 
are applied in activities  
associated with enzyme 
kinetics (A3.3 and A3.6). 
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Addressing the Required Core Practicals
Activities addressing the practical activity requirements of Edexcel AS and A Level Biology are divided between Edexcel 
Biology 1 and Edexcel Biology 2. Required core practicals 1-8 are supported in Edexcel Biology 1. The basic techniques and 
skills required for the required practical work are addressed in the introductory chapter (Practical and Mathematical Skills in 
Biology) and in context throughout the workbook. Activities to directly support each of practicals 1-8 are identified (CP-#) in 
the relevant chapters. 

The required core practical activities for 
Edexcel AS Biology are identified in the 
introduction to the first chapter. In some 
cases, the required practical is supported 
by several activities.

Many required core practicals will rely 
on an understanding of basic skills and 
techniques that have been covered 
elsewhere in the workbook.

Skills in the use of apparatus and 
techniques are fully addressed, often 
in an appropriate biological context and 
supporting the required core practicals.

In the example highlighted above, activity #5 introduces the 
protocols for quantitative investigations, while activity #29  
allows the student to apply their skills and understanding to 
the analysis of an investigation involving second hand data.

Practical skills to be assessed are clearly outlined in the 
introduction to the first chapter. Each is aligned to activities 
that support that skill development.
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6

Core practical 1: Investigate a factor (stage of 
germination) affecting the rate of an enzyme controlled 
reaction (decomposition of H2O2 by catalase).

Core practical 3: Make a temporary squash 
preparation of a root tip to show stages of mitosis 
(under light microscope (see also activity #89).

Core practical 5: Investigate the effect of 
temperature on beetroot membrane permeability 
(extension provided: effect of solvent).

Core practical 6: Determine the water potential 
of a plant tissue (potato). Includes serial dilution to 
produce a calibration curve (practical techniques #3).

Core practical 8: Investigate factors 
(temperature, light, humidity) affecting water 
uptake by plant shoots using a potometer.

Practical 2: Use a light microscope, including using simple 
stage and eyepiece micrometers and drawing a small 
number of cells from a specialised tissue (blood).

Core practical 4: Investigate the 
effect of sucrose concentrations 
on pollen tube growth.

Core practical 7: Dissect an insect 
(cockroach) to show the structure of 
the gas exchange system.

CP-1

CP-8CP-6 CP-7

CP-3

CP-2

CP-4 CP-5
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Engage, Explore, Explain, Elaborate, and Evaluate
In developing Edexcel BIOLOGY 1, we have focussed on the learning outcomes and skills identified in the Edexcel Biology 
specification. The activities in Edexcel BIOLOGY 1 have been specifically written to address this content. Our focus is student 
engagement though the use of a concept-based, highly visual design and opportunity to demonstrate skills and understanding. 

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.

The introduction to each chapter provides 
a summary of the learning outcomes 
and, where appropriate, core practicals, 
presented as a series of short student 
learning aims. The students achieve 
understanding of each statement by 
completing its corresponding activity.

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. 

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

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. 

Engage, explore and explain Elaborate
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Explain

Elaborate
Evaluate

Interpretive tasks require 
students to apply their 

basic understanding to a 
new problem

Students then make an investigation of 
lung ventilation using a simple spirometer, 
developing a deeper understanding of 
breathing and lung volumes. 

A link to Correlation or Causation 
provides students with help to 
plot or interpret the results of their 
investigation.

Engage the student with 
what is familiar to them

Explore 
and explain

This activity begins by engaging 
the student with something familiar 
(breathing) and, through explanation, 
students deepen their understanding of 
the basic process. 

Engage

Explore

Elaborate and 
evaluate

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: make a model

Explore: relate structure to function

Elaborate: examine supporting evidence

Evaluate: build a model as proof 
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EXAMPLE

LINKS - Making Connections

EXAMPLE
Microscopy
Learn the basics of light 
microscope function and 
use this understanding to 
correctly use an eyepiece 
micrometer and graticule. 
Compare light microscopes 
to electron microscopes.

EXAMPLE
The plant cell and 
organelles
Apply the understanding of 
plant cell structure to label 
organelles in an electron 
micrograph. 

The Link tabs help students to connect ideas between different topics in the Edexcel Biology programme. 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 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.

1

2

3

Descriptive statistics
Calculate measures of 
central tendency and 
variability in data. Then 
apply these principles to 
real, second-hand data. 
Students can then progress 
to applying these skills to 
the analysis of primary data 
collected through their own 
practical work.
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EXAMPLE
Lipids
Make connections between 
the structure of lipids and 
their modification for use in 
the plasma membrane. 

EXAMPLE
Active transport
Explain how ATP is 
produced and used in 
transporting substances 
across cellular membranes.

Natural selection
Learn the mechanisms 
by which natural selection 
operates, then use real 
data to see its effect on real 
populations.

Classification
Understand how (and 
why) living organisms are 
grouped together and how 
this helps us understand 
their evolutionary 
relationships.

EXAMPLE

EXAMPLE

5

7

6

4
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www.biozone.co.uk/weblink/Edxl-1-9254

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 

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

Making Use of Weblinks
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 
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.

Chapter in the 
workbook

Weblink Animation

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

Activity in the 
workbook
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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. 

Teaching Strategies for Classroom Use

MAKING A START
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 
for collaborative discussion.

		 Peer to peer support
•	 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 synthesise an answer. 
Examples of such activities include those with a graphing component 
followed by an evaluation task.

•	 Stronger peers can assist weaker students and both groups benefit 
from verbalising 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, Modelling DNA Replication) are another ideal 
vehicle for this kind of peer-to-peer learning.

1

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. 
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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.

•	 Students benefit from the feedback in class, where 
questions can be addressed, and teachers benefit by 
having students self-mark their work and receive helpful 
feedback on their responses.

•	 This approach is particularly suited to activities with 
questions requiring a discussion, as students will be 
able to clarify some aspects of their responses. Stronger 
students can benefit by contributing to the explanatory 
feedback and class discussion.

2

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.

Gaining confidence
•	 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.

Students A and B will work through 
simpler questions themselves but 
may require assistance with the more 
challenging questions in an activity.

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

3

A

B

C

D
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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.

Most students will have internet 
access. Encourage them to visit 
the assigned weblinks if they are 
having trouble understanding a 
subject or visualising a process. 
They should also check activities 
indicated as links.

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.

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.
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Comprehension activities require 
the students to read a short section 
of text, e.g. a mock article, and then 
answer some questions based on 
understanding and correctly interpreting 
the information provided. The aim is to 
provide high-interest material in a way 
that encourages engagement and focus. 

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

18
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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. 

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

Many activities with data 
handling are supported by 
working spreadsheets, which 
include all data and comments 
on graphical analysis.

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

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

Digital copy of the Model 
Answers (non-printable). 
Suggested answers are 
provided to all activities. 
Some include explanatory 
detail.

This Classroom Guide 
is provided as a printable 
PDF (no restrictions).

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

A BONUS sample of fully 
editable ppt slides from 
the Presentation Media 
series for 'Cell Biology 
and Biochemistry'.

Link to Excel® 
spreadsheets for most 
activities with a data 
analysis component.
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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.

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.co.uk 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 organised 
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.

RSS Newsfeeds and Podcasts 
in the right hand column provide 
the latest news and information 
from the world of science.

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

Resources on BIOZONE's Website20


