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Introduction

Key features

New and innovative approach to biology.

Content taught through eight contemporary topics to motivate students.
Exclusive dedicated website, multimedia resources and course texts.

Online, specifically devised activities to support topics.

Online activities to develop and support related science, maths and ICT skills.
Downloadable activity sheets with teacher and technician notes.

Novel approach to AS practical assessment marked by Edexcel.

Electronic submission and moderation of A2 coursework.

Assessed study in A2 of a piece of published scientific writing.

INSET programme to support teaching and learning.

® & & 6 O O O O o o o

Support from Edexcel and the Salters-Nuffield Project Team.
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Outline of specification

This Advanced GCE specification is divided into six units and incorporates requirements of the
subject criteria for Biology, with the exception of some aspects of assessment objective AO3.

The Advanced Subsidiary (AS) specification comprises Units 1, 2 and 3. The AS practical
assessment component in Unit 3 has two parts; Paper 01 a record of a visit to a site of biological
interest or a report of non-practical research into a biological topic and Paper 02 a review of
practical work. Both these components will be marked by Edexcel.

The Advanced GCE specification comprises Units 1 to 6 and includes synoptic assessment. In
the A2 part of the Advanced GCE, practical skills are assessed in Unit 5; students will submit a
written report of an experimental investigation that they have devised and carried out. This will
be marked by the teacher and moderated by Edexcel. A proportion of the synoptic assessment in
Unit 6 will be based on questions involving a published piece of scientific writing that students
will have studied during the course.

Rationale for the specification

The Edexcel AS and Advanced GCE in Biology (Salters-Nuffield) specifications develop
knowledge, understanding and skills related to biology. It has been designed to motivate
students by helping them to realise how an understanding of many of today’s contemporary
issues requires the knowledge and understanding of underpinning biological principles.

Students cover the AS and the Advanced GCE subject material in compulsory units. Practical
skills are seen as an integral accompaniment to theory work. Practical skills will be assessed in
AS and in A2 of the Advanced GCE.
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Specification overview

Aims of the specification

The aims of the Edexcel AS and Advanced GCE in Biology (Salters-Nuffield) specifications are
to:

e develop essential knowledge and understanding of biological facts, concepts and principles
together with an appreciation of their significance, and the skills needed for their use in new
and changing situations

e promote an appreciation of the importance of experimental and investigatory work in the
study of biology and develop an understanding of the links between theory and experiment

e develop an understanding of various scientific methods used by biologists

e show knowledge and understanding of the facts, principles and concepts from different
areas of biology and to be able to make connections between them

e sustain and develop an interest in the study of living organisms and a respect for them
e cnable students to evaluate and use arguments about the place of biology in society

e promote an appreciation of the development and significance of biology in personal, social,
environmental, economic and technological contexts and an awareness of advances in
technology, including IT, relevant to biology

e be complete in themselves and perform a useful educational function for students not
intending to study biology at a higher level

e Dbe a suitable preparation for biological studies in higher and other educational
establishments and for professional courses which require students to have a knowledge of
biology when admitted

e provide opportunities for an appreciation of the social, moral and ethical complexities of
many current biological issues.

In following the Edexcel AS and Advanced GCE Biology (Salters-Nuffield) specifications,
students will be made aware that biology is not to be studied in isolation, but relates, in a wider
sense, to the needs of people and other organisms. The relevance of biology to everyday life
should therefore be borne in mind when studying the whole of the specification. Relevant and
important aspects of modern life should be stressed, including those of a personal, social,
environmental, economic and technological nature.

Prior learning and progression

The AS GCE and Advanced GCE in Biology is a Level 3 qualification in the National
Qualifications Framework and builds on the knowledge, understanding and skills in the
National Curriculum Key Stage 4 programme of study for Double Science or equivalent. It is
expected that most students will have achieved at least a grade CC in GCSE Science (Double
Award) or GCSE Applied Science (Double Award), grade C in GCSE Science: Biology, two
grade Cs in GCSE Science and GCSE Additional Science, an Intermediate GNVQ Science or a
BTEC First in Science.
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Successful completion of the Edexcel AS and Advanced GCE in Biology (Salters-Nuffield)
offers students several routes for progression. These routes include:

e progression on to a range of higher education courses, including degrees (eg medicine, life
sciences) and Higher Nationals (eg applied sciences, sports science)

e direct entry into employment, especially into the science and related sectors

e progression on to Level 4 vocational qualifications, especially into the sciences or related
areas (eg NVQs in Laboratory and Associated Technical Activities).

The qualification supports lifelong learning by offering staged and end of course modes of
assessment. Students can study the AS or Advanced GCE over a period of time banking units as
they progress. The shelf-life of the qualification will be determined by the availability of the
specification.

Forbidden combinations and related subjects

Students entering for this specification should be aware that there are no forbidden
combinations.

Every specification is assigned a national classification code indicating the subject area to which
it belongs. The classification code for this specification is 1010.

Centres should be aware that students who enter for more than one GCE qualification with the
same classification code will have only one grade (the highest) counted for the purpose of the
School and College Performance Tables.

The Edexcel AS and Advanced GCE in Biology (Salters-Nuffield) are distinctive and have no
significant overlap with GCEs in Chemistry and Physics.

Additionally, there is no significant overlap with other Level 3 qualifications, for example:
e VCEs in Science or Health and Social Care

e BTEC Nationals in Applied Science, Sport and Exercise Sciences, Dental Technology and
Pharmacy Services

e NVQ Level 3 in Laboratory and Associated Technical Activities and NVQ Level 3 in
Laboratory Technicians in Education.

Physical science background

To answer the questions set in the examinations, students should have some understanding of
the following: elements, electrons, ions, atoms, molecules, hydrogen bonds, the use of formulae
in chemical equations, hydrolysis, condensation, electron and proton transfer, acidity, pH scale,
buffering, energy changes, the electromagnetic spectrum, latent heat, diffusion, solubility,
pressure and partial pressure.

It is expected that students would have knowledge of some of these topics at the start of the
course, whilst knowledge of other topics can be acquired during the course at appropriate points
through the use of the accompanying course materials.

Unless specifically stated, details of chemical structure or of biochemical reactions are not
required.
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Scheme of assessment

Summary of unit numbers, subject codes and

availability
Unit and code January June January June
2006 2006 2007 2007
Unit 1 (6131) v v v v
Unit 2 (6132) - v - v
Unit 3 (6133) - v - v
Unit 4 (6134) - - v v
Unit 5 (6135) - - - v
Unit 6 (6136) - - - v

Note: This table gives the availability for the first two years, for non-pilot centres. The rest of

the availability will be the same as for 2007.

Summary of scheme of assessment

Weighting
Unit number and title Level | Duration
AS A2

Unit 1: Lifestyle, Transport, Genes and AS | 1 hour 15 minutes 30% | 15%

Health
Unit 2: Development, Plants and the AS 1 hour 30 minutes 40% | 20%

Environment
Unit 3: Report and Practical Review AS 30% | 15%

Paper 01 Visit or Issue Report Coursework (marked

And by Edexcel)

1 hour

Paper 02 Practical Work Review
Unit 4: Environment and Survival A2 1 hour 15 minutes - 15%
Unit 5: Energy, Exercise and A2 - 20%

Coordination: Coursework

Investigation 1 hour

Paper 01 Test

And Coursework (marked

P 02 C K1 tioati by the teacher,

aper oursework Investigation moderated by Edexcel)

Unit 6: Synoptic Paper A2 | 2 hours - 15%
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Summary of the specification content

Edexcel AS/Advanced GCE in Biology (Salters-Nuffield)

Unit 1

Lifestyle, Transport, Genes and Health
Topic 1 Lifestyle, health and risk
Topic 2 Genes and health

Unit 2

Development, Plants and the Environment
Topic 3 The voice of the genome

Topic 4 Plants and climate change

Unit 3

Paper 01

Paper 02

Report and Practical Review

This unit has two components, both marked by Edexcel, based on the practical work
carried out in Units 1 and 2.

Students will complete a written Visit or Issue Report, which must be either a record
of a visit to a site of biological interest or a report of non-practical research into a
biological topic.

Students will sit a written paper (Practical Work Review), to which they will attach
their reports of the two practicals they have chosen to review.

Unit 4

Environment and Survival
Topic 5 On the wild side

Topic 6 Infection, immunity and forensics

Unit 5

Paper 01

Paper 02

Energy, Exercise and Coordination: Coursework Investigation

This unit will have two components: Theory Paper 01 and Coursework Investigation
Paper 02.

This will be a test on Topics 7 and 8
Topic 7 Run for your life
Topic 8 Grey matter

Students will complete a Coursework Investigation. This is a written report of an
experimental investigation, which they have devised and carried out and which
includes some synoptic assessment. This piece of coursework will be marked by the
teacher and moderated by Edexcel.

Unit 6

Synoptic Paper

The synoptic paper will give students the opportunity to make connections between
different units of the specification. Students will also be tested on a piece of scientific
writing that they have studied during the course.
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Subject criteria

This specification incorporates the subject criteria for Biology, as approved by QCA.

The knowledge, understanding and skills set out in the subject criteria comprise 50 per cent of
the Edexcel AS in Biology (Salters-Nuffield) specification. For the AS and A2 combined, the
knowledge, understanding and skills set out in the subject criteria comprise 50 per cent of the
Edexcel Advanced GCE in Biology (Salters-Nuffield). The remainder of both the AS and the
Advanced GCE specifications allows for further study and amplification, which makes the
Edexcel GCE in Biology (Salters-Nuffield) a unique course of study.

Assessment objectives

The examination will test the following assessment objectives in the context of the content and
skills prescribed. Assessment objectives AO1, AO2 and AO3 are the same for AS and
Advanced GCE. Assessment objective AO4 is only assessed in the Advanced GCE.

AO1  Knowledge with understanding

Students should be able to:

e recognise, recall and show understanding of specific biological facts,
terminology, principles, relationships, concepts and practical techniques

e draw on existing knowledge to show understanding of the ethical, social,
economic, environmental and technological implications and applications of
biology

e select, organise and present relevant information clearly and logically using
appropriate vocabulary.

AO2  Application of knowledge and understanding, analysis,
synthesis and evaluation

Students should be able to:

e describe, explain and interpret phenomena and effects in terms of biological
principles and concepts, presenting arguments and ideas clearly and
logically, and using specialist vocabulary where appropriate

e interpret and translate, from one form into another, data presented as
continuous prose, or in tables, diagrams, drawings and graphs

e apply biological principles and concepts in solving problems in unfamiliar
situations, including those which relate to the ethical, social, economic and
technological implications and applications of biology

e assess the validity of biological information, experiments, inferences and
statements.
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AO3 Experiment and investigation

Students should be able to:
e devise and plan experimental activities, selecting appropriate techniques
e demonstrate safe and skilful practical techniques

e make observations and measurements with appropriate precision and record
these methodically

e interpret, explain, evaluate and communicate the results of their
experimental and investigative activities, using biological knowledge and
appropriate specialist vocabulary.

AO4  Synthesis of knowledge, understanding and skills

Students should be able to:

e bring together principles and concepts from different areas of biology and
apply them in a particular context, expressing ideas clearly and logically and
using appropriate specialist vocabulary

e use biological skills in contexts which bring together different areas of
biology.

Summary of weighting of assessment objectives

% Weighting of assessment objectives
A01 A02 A03 A04
AS 46 34 20 -
A2 25 25 10 40
Advanced GCE 35.5 29.5 15 20

Synoptic assessment

This will be assessed in Unit 5: Paper 02 Coursework Investigation and Unit 6: Synoptic
Paper. Students will be expected to bring together principles and concepts from at least two
units and apply them in a particular context, expressing ideas clearly and logically and using
appropriate specialist vocabulary.

They will also be expected to apply biological skills in contexts, which bring together different
areas of biology.
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Relationship of assessment objectives to units

The percentage weighting of each of the assessment objectives in the AS and the Advanced
GCE examinations will be approximately as shown in the table below.

Please note that all values are given as percentages.

The papers for unit tests 1, 2 and 3 will be set at a standard appropriate for AS students after one
year of study post GCSE. The scheme and specification of the examination are summarised in

the table below.

Scheme and specification of unit tests

Advanced Subsidiary GCE AS A01 A02 A03 A04
(%) (%) (%) (%) (%)

Unit 1 30 17 13 — —

Unit 2 40 23 17 - -

Unit 3

Paper 01 Visit or Issue Report 15 3 2 10 -

And

Paper 02 Practical Work Review 15 3 2 10 -

AS Total 100% 46% 34% 20% -

Advanced GCE GCE A01 A02 A03 A04
(“0) (o) (o) (o) (%)

Unit 1 15 8.5 6.5 - -

Unit 2 20 11.5 8.5 - -

Unit 3

Paper 01 Visit or Issue Report 7.5 1.5 1 5 -

And

Paper 02 Practical Work Review 7.5 1.5 1 5 -

Unit 4 15 7.5 7.5 - -

Unit 5

Paper 01 Theory Paper 10 5 5 - -

And

Paper 02 Coursework 10 - - 5 5

Investigation

Unit 6 15 - - - 15

Total Advanced GCE 100% 35.5% 29.5% 15% 20%

A minimum of 15 per cent of the marks will be allocated to personal, environmental, economic,
ethical, social and technological applications. This applies to the examination as a whole and not

necessarily to each unit test.
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Scheme of assessment

6131 Unit 1: Lifestyle, Transport, Genes and Health
Written test 1 hour 15 minutes 60 marks AS

This test will consist of about seven compulsory structured questions each allocated from four to
12 marks, presented in a question-answer booklet. The questions will be designed to test
assessment objectives AO1 and AO2.

6132  Unit 2: Development, Plants and the Environment
Written test 1 hour 30 minutes 70 marks AS

This test will consist of about eight compulsory structured questions each allocated from four to
12 marks, presented in a question-answer booklet. The questions will be designed to test
assessment objectives AO1 and AO2. At least one question will require students to write in
continuous prose.

6133  Unit 3: Report and Practical Review 40 marks AS

There are two assessment components for this unit, Paper 01 and Paper 02 which will be
designed to mainly test assessment objective AO3, with some assessment of AO1 and AO2

Paper 01 Visit or Issue Report 20 marks AS

Students will present a written report of around 1500 words (maximum 2000) which will be
marked by Edexcel. The report may be a record of a visit to a site of biological interest, or a
report of non-practical research into a biological topic. The report must be word processed.
Further details can be found on page 24 onwards.

Paper 02 Practical Work Review 20 marks AS

Students will sit a written paper (Practical Work Review) to which they will attach their write-
up of the two practicals they have chosen to review. The Practical Work Review will consist of
three questions each worth six or seven marks. Question 1 will test their knowledge of practical
techniques they will have carried out during the core practicals in Units 1 and 2. Questions 2
and 3 will test their knowledge and understanding of the experimental and investigative skills of
safety and use of apparatus, producing reliable and valid results, significance of results/data,
presenting data and using results to draw conclusions, using two practical accounts submitted as
evidence. Students will be required to draw on their experiences of carrying out practical work
in choosing those on which to base their review and in answering the questions. In general the
two practical accounts submitted as evidence will not be marked by Edexcel, but on occasion a
few marks in a particular question might be allocated to presentation or analysis of data. Further
details can be found on page 28 onwards.

6134 Unit 4: Environment and Survival
Written test 1 hour 15 minutes 60 marks A2

This test will consist of about seven compulsory structured questions each allocated from four to
12 marks, presented in a question-answer booklet. The questions will be designed to test
assessment objectives AO1 and AO2. At least one question will require students to write in
continuous prose.

6135 Unit 5: Energy, Exercise and Coordination: Coursework Investigation
80 marks A2
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There are two assessment components for this unit.
Paper 01 Written test 1 hour 40 marks A2

This test will consist of about five compulsory structured questions, each allocated from four to
12 marks, presented in a question-answer booklet. The questions will be designed to test
assessment objectives AO1 and AO2. One question will require students to write in continuous
prose.

Paper 02 Coursework Investigation 40 marks A2

Students will present a written report (a maximum of 3000 words) of an experimental
investigation devised and carried out by the student. The Coursework Investigation is designed
to assess assessment objectives AO3 and AO4. The report must include presentation and
analysis of the student’s own numerical data. The report must be word processed and submitted
electronically. This report will be marked by the teacher. The reports from selected students will
be inspected by a moderator appointed by Edexcel. Further details are given on page 38
onwards.

6136  Unit 6: Synoptic Paper
Synoptic Paper Written test 2 hours 60 marks A2

This paper will consist of two compulsory questions and one essay. It is designed to give
students the opportunity to make connections between at least two topics from the specification,
and to use skills and ideas developed throughout the course in new contexts. The paper will
assess assessment objective AO4. Each question will be worth about 20 marks.

The first question will relate to a previously released scientific article that students will have
studied during the course. Students may be asked to summarise the information in the article,
and explain or comment upon the biology and other issues within the context of the article.

The second question will include stimulus material, which may include unfamiliar data and
information presented in different ways. Students may be asked to describe, analyse and
comment on the data.

Students will attempt one essay from a choice of two. The essays will have a broad theme and
will test a student’s ability to describe and explain biological systems and processes and also
their understanding of biological principles and concepts. In the essay, students may be required
to sustain an argument, to present evidence for and against a statement and to show that they are
aware of the implications and applications of modern biology. Credit will be given for style of
presentation with respect to selection of relevant material, development of a coherent argument
and quality of written communication.

Quality of written communication

Students will be given the opportunity to demonstrate quality of written communication in all
questions that are free response. For questions involving the writing of continuous prose,
students will be expected to:

e show clarity of expression
e construct and present a coherent argument
e demonstrate effective use of grammar, punctuation and spelling.

Full marks will be awarded if the student shows the above abilities. The marking schemes for
questions will take into account the quality of the written communication used by students in
their answers.
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Experimental and investigative skills

The experimental and investigative skills given below are contained in assessment objective
AO3 and are given here in more detail for clarification. Students will be assessed on the
following abilities.

Planning

a identify and define a problem using available information and knowledge of biology

b choose effective and safe procedures, selecting appropriate apparatus and materials and
deciding the measurements and observations likely to generate useful and reliable results

¢ consider ethical implications in the choice and treatment of organisms and the
environmental and safety aspects of the proposed procedures.

Implementing

a use apparatus and materials in an appropriate and safe way

b carry out experimental work in a methodical and organised way with due regard for safety
and for the well-being of living organisms and the environment

¢ make and record detailed observations in a suitable way, and make measurements to an
appropriate degree of precision using IT where appropriate.

Analysing evidence and drawing conclusions

a communicate biological information and ideas in appropriate ways, including tabulation,
line graphs, histograms, continuous prose, annotated drawings and diagrams

b recognise and comment on trends and patterns in data

c apply a simple statistical test and, where appropriate, assign confidence levels to
experimental results

d draw valid conclusions by applying biological knowledge and understanding.

Material given in bold type is for Advanced GCE only.
Evaluating evidence and procedures

a assess the reliability and precision of experimental data and the conclusions drawn from
them

b evaluate the techniques used in the experimental activity, recognising the limitations of
these.

It is expected that the experimental skills specified above will be carried out as part of the
experimental activities, including investigations, illustrative practical work and other aspects of
experimental biology and fieldwork. They will be assessed mainly in the assessment of practical
work.
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Mathematical skills

Students need to have been taught and to have acquired competence in the areas of mathematics
set out below in order to develop the knowledge, understanding and skills in the subject content.

Arithmetic and computation

Students should be able to:

a recognise and use expressions in decimal and standard form

b use ratios, fractions and percentages

¢ make estimates of the results of calculations (without using a calculator)

d use calculators to find and use x", 1/x and,/x . Calculators should conform to General
Regulations.

Handling data

Students should be able to:

use an appropriate number of significant figures

o o

find arithmetic means

construct and interpret frequency tables and diagrams, bar charts and histograms

o o

have sufficient understanding of probability to explain how genetic ratios arise
explain the principles of sampling as applied to biological data
explain the importance of chance when interpreting data

explain the terms mean, median and mode

S50 h O

use a scatter diagram to identify a correlation between two variables

—

use a simple statistical test.

Material given in bold type is for Advanced GCE only.
Algebra

Students should be able to:
a change the subject of an equation

b substitute numerical values into algebraic equations using appropriate units for physical
quantities.

Graphs

Students should be able to:
a translate information between graphical, numerical and algebraic forms
b plot two variables from experimental or other data

¢ calculate rate of change from a graph showing a linear relationship.
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Key skills

The specification has been signposted to identify opportunities for developing and assessing the
following key skills:

e communication

e information technology

e application of number

e working with others

e improving own learning and performance
e problem solving.

Further details are given in Appendices 2 and 3.

Spiritual, moral, ethical, social and cultural aspects

The Edexcel AS and Advanced GCE in Biology (Salters-Nuffield) specifications offers
opportunities for students to explore spiritual, moral, ethical, social and cultural dimensions as
well as to gain scientific knowledge and understanding of biological topics. Students will
acquire an appreciation of the powerful influence of humans and their potential for changing
living systems and the environment from a global perspective down to modifications at the
molecular level, for instance through genetic engineering. Their studies in biology will lead
them to consider moral and ethical issues in the context of actual situations. This will help them
appreciate the many decisions which increasingly need to be taken both at personal and at wider
national and international levels, thus including social and cultural aspects of biology.

Some specific sections where these issues may be explored and appreciated are outlined below.

Unit 1: the moral and ethical issues involved in gene therapy; the social, moral, ethical and
cultural issues involved in genetic screening

Unit 2: the spiritual, moral and ethical aspects of stem cell research; the social, moral and
ethical aspects of the Human Genome Project

Unit 4: the social and cultural issues involved in reconciling conflicts between wildlife and
humans

Unit 5: the moral and ethical issues concerning the use of performance enhancing drugs by
athletes; the moral and ethical issues related to the use of animals in medical research.

Health education

The Edexcel AS and Advanced GCE in Biology (Salters-Nuffield) specifications contain many
topics relating to the structure and functioning of human systems. Health issues are given in a
context which enables students to achieve a knowledge of the underpinning biological concepts
as well as a fuller understanding of health issues. Some specific sections where health education
can be stressed are listed below.

Unit 1: lifestyle changes to reduce the risk of coronary heart disease; the use of genetic
screening

Unit 2: the genetic, environmental and lifestyle causes of cancer
Unit 4: the role of the immune system

Unit 5: the possible disadvantages of exercising too much
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Environmental education

In these specifications there are topics relating to organisms in their environment and to the
structure of ecosystems. Application of knowledge gained from studying these topics enables
students to achieve a fuller understanding of related environmental issues at a local level
through to a global perspective. Some specific sections where environmental education can be
stressed are listed below.

Unit 2: possible consequences of global climate change resulting from human actions

Unit 4: conservation of genetic diversity; adaptations of species to their habitats

The European dimension

There will be opportunities to integrate the European dimension with the subject content. Some
specific sections where the European dimension can be stressed are listed below.

Unit 1: the use of genetic screening
Unit 2: the Human Genome Project; global warming; climate change

Unit 4: the study of UK and international initiatives to manage conservation and development
sustainably

Unit and resit rules

There is no restriction on the number of times a unit may be attempted prior to claiming
certification of the qualification. The best available result for each unit will count towards the
final grade.

Results of units will be held in Edexcel’s unit bank for as many years as this specification
remains available. Once the AS or Advanced Level qualification has been certificated, all unit
results are deemed to be used up. These results cannot be used again towards a further award of
the same qualification at the same level.

This specification is not available to private students.

Awarding and reporting

The grading, awarding and certification of this specification will comply with the requirements
of the GCE Code of Practice for courses starting in September 2002, which is published by the
Qualifications and Curriculum Authority. Qualifications will be graded and certificated on a
five-point scale from A—E. Individual results will be reported.

Language of assessment

Assessment of this specification will be available in English only. Assessment materials will be
published in English and all written and spoken work submitted for examination and moderation
must be produced in English.
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Dictionaries

Students may use bilingual dictionaries between their mother tongue and English in the
examination. The dictionary must be a basic translation dictionary that does not contain
additional information, which could give a student an unfair advantage. Dictionaries of
scientific terms and textbooks may not be used in any circumstances in the examination.

Terminology and units

The terminology used in unit tests will be the same as that used in the specifications. SI units
will be used in questions and should be used in students’ answers. Reference should be made to
the publication by the Institute of Biology: Biological Nomenclature — Standard terms and
expressions used in the teaching of biology (Third Edition, 2000). These recommendations have
been followed closely throughout the specification and will also be used in unit tests.
Examination questions are very carefully worded in order that they elicit the response intended
by the examiners. It is therefore important that students are able to identify and respond
appropriately to the key words in questions, which will guide them in selecting the answer
required.

For further information see Appendix 1.

Students with particular requirements

Regulations and guidance relating to students with particular requirements are published
annually by the Joint Council for General Qualifications and are circulated to examinations
officers. Further copies of this guidance documentation may be obtained by calling Edexcel’s
Customer Services on 0870 240 9800 or by writing to the address below.

In accordance with the published guidelines, Edexcel is happy to assess whether special
consideration or concession can be made for students with particular requirements. Requests
should be addressed to:

Special Requirements
Edexcel

One90 High Holborn
London

WC1V 7BH
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Specification content

This specification is designed as a series of context-based topics. Each topic focuses on a
contemporary issue or theme relevant to today’s students. Throughout the course, an
understanding of the principles of biology should be developed and topics should be illustrated
by reference to relevant applications of biology, particularly those of a personal, social,
environmental, economic and technological nature. As part of the teaching, attention can be
drawn to spiritual, moral, ethical, social and cultural issues, and to opportunities to integrate
aspects of health and environmental education as identified on pages 14 and 15. For instance the
role of diet, taking exercise and not smoking in reducing the risk of coronary heart disease is
part of Topic 1 while Topic 5 gives the opportunity to discuss how conflicts between wildlife
and humans can be resolved.

Great importance is attached to practical work, in the field and laboratory. The core practicals
identified in the specification should be completed wherever possible. It is envisaged that the
teaching will include both demonstrations and individual experiments. The reasons for using
demonstrations rather than individual experiments will vary, but may include limitations of
time, availability of resources and seasonal or safety considerations. Studies of structure (eg by
demonstration specimens or microscopic preparations) should be undertaken wherever they
clarify the functions being studied. Where appropriate, students should study living organisms
and have appropriate knowledge of their behaviour and ecology.

There are two topics in each of Units 1, 2, 4 and 5. The specification content of each unit is set
out, after a brief description of each topic, in a series of numbered learning outcomes. Some of
these points involve practical work, and experience and knowledge of this can be tested in either
the relevant unit written test or in Unit 6. Paper 02 of Unit 3 will be based on testing knowledge
of the practical work and techniques from Units 1 and 2.

The content-based units, Units 1, 2, 4 and 5, should be taught in sequence starting with Unit 1,
Topic 1 which is designed as a transition from GCSEs (level 2 qualifications). Knowledge of
previous units will be assumed in later units. Learning outcomes, which have clear links with
earlier outcomes, are identified in the introduction to each topic.

While the content of each of the topics is mostly self-contained, in the teaching of the
specification, opportunities should be taken to enable students to integrate different aspects of
the subject. To facilitate this approach, this specification is also presented thematically on pages
50 to 54 to enable teachers to identify which learning outcomes are linked by a common theme.
Some of the themes, (eg genetics and ecology and conservation), continue from AS to A2. This
is shown in the mapping of themes on page 55.

There is progression from AS through to Advanced GCE, both in the difficulty level of topics
and in the skills and understanding which are acquired.

The numbering of the learning outcomes within each unit shows the unit number, topic number
and the learning outcome number in sequence, eg Unit 2, Topic 4, learning outcome 6 —Explain
the role of adhesion, cohesion and the transpiration stream in the movement of water through
the stem’ is numbered 2.4.6 (see page 22).

Core practicals are indicated by underlining, eg learning outcome 1.1.17 on page 19.
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Presentation of the specification by topic

Unit 1: Lifestyle, Transport, Genes and Health

There are two topics in this unit: Topic 1 — Lifestyle, health and risk and Topic 2 — Genes and
health.

Topic 1: Lifestyle, health and risk

This topic builds on the knowledge and understanding which students bring to the course on the
functioning of the circulatory system and the importance of diet in maintaining the body. The
role of diet and other lifestyle factors in maintaining good health is considered with particular
reference to the heart and circulation and to cardiovascular disease (CVD). The structures and
functions of some carbohydrates and lipids are also detailed within this context. The concept of
risks to health is covered along with ways in which CVD may be diagnosed.

Learning outcomes
Students should be able to:

1.1.1  Explain why many animals have a heart and circulation (mass transport to overcome
limitations of diffusion)

1.1.2  Explain how the structures of blood capillaries, arteries and veins relate to their
functions

1.1.3  Relate the structure and operation of the mammalian heart to its function (the cardiac
cycle including diastole, atrial systole and ventricular systole)

1.1.4  Explain the course of events that leads to atherosclerosis (endothelial damage,
inflammatory response, plaque formation, raised blood pressure)

1.1.5 Describe the blood clotting process (thromboplastin release, conversion of prothrombin
to thrombin and fibrinogen to fibrin) and its role in CVD

1.1.6  Describe the symptoms of CVD, ie coronary heart disease (CHD) and stroke, and the
factors which increase the risk of CVD (genetic, diet, age, gender, high blood pressure,
smoking and inactivity)

1.1.7 Describe what is meant by blood pressure and explain the role of high blood pressure in
CVD

1.1.8  Describe the normal electrical activity of the heart, including the roles of the sino-atrial
node (SAN), the atrio-ventricular node (AVN) and the bundle of His, and how the use
of electrocardiograms (ECGs) can aid the diagnosis of CVD and other heart conditions

1.1.9  Analyse quantitative data on illness and mortality rates to determine health risks and
recognise that it is important to distinguish between correlation and causation

1.1.10 Explain why people’s perceptions of risks are often different from the actual risks

1.1.11 Analyse data on energy budgets and diet so as to be able to discuss the consequences of
energy imbalance

1.1.12 Distinguish between monosaccharides, disaccharides and polysaccharides (glycogen
and starch — amylose and amylopectin) in terms of their structure and their role in
providing and storing energy (B-glucose and cellulose are not required at this stage).
Students should recognise the structural formulae for a-glucose and maltose and the
monomers which make up sucrose and lactose

18 UAO015818 — Specification — Edexcel AS/A GCE in Biology (Salters-Nuffield) — Issue 1 — January 2005



1.1.13 Describe how monosaccharides join to form polysaccharides through condensation
reactions forming glycosidic bonds, and how these can be split through hydrolysis
reactions

1.1.14 Recognise that glycerol with three fatty acids attached is a lipid and specifically a
triglyceride, describe the formation of ester bonds in condensation reactions and
recognise differences between saturated and unsaturated lipids

1.1.15 Calculate body mass indices (BMlIs) using the formula BMI = body mass (kg)/height”
(m) and explain their significance

1.1.16 Discuss the possible significance for health of blood cholesterol levels and levels of
high-density lipoproteins and low-density lipoproteins (HDLs and LDLs)

1.1.17 Describe how the effect of caffeine on heart rate in Daphnia can be investigated
practically

1.1.18 Discuss how individuals, by changing their diet, taking exercise and not smoking, can
reduce their risk of coronary heart disease.

Topic 2: Genes and health

This topic considers the following biological principles: the properties and transport of
materials, across cell membranes and gas exchange surfaces, DNA structure and replication,
protein synthesis and monohybrid inheritance through the context of the genetic disease cystic
fibrosis (CF). The potential that gene therapy offers as treatment for CF is examined. The topic
also allows for discussion of the social and ethical issues surrounding the diagnosis and
treatment of genetic conditions.

Learning outcomes
Students should be able to:

1.2.1  Describe the properties of gas exchange surfaces (large surface to volume ratio,
thickness of surface, difference in concentration) and explain how the structure of the
lung provides a large surface area to volume ratio

1.2.2  Describe the structure of the unit membrane (fluid mosaic model) and how its structure
depends on the properties of the phospholipids

1.2.3  Describe how the effect of temperature on membrane structure can be investigated
practically
1.2.4  Explain what is meant by osmosis in terms of the diffusion of free water molecules

through a partially permeable membrane (consideration of water potential is not
required)

1.2.5 Explain what is meant by passive transport (diffusion, facilitated diffusion), active
transport (including the role of ATP), endocytosis and exocytosis and describe the
involvement of carrier and channel proteins in membrane transport

1.2.6  Describe the basic structure of mononucleotides as a phosphate group, deoxyribose or
ribose and a base eg thymine, uracil, cytosine, adenine and guanine. Describe the
structures of DNA and RNA as polynucleotides composed of mononucleotides linked in
condensation reactions. Describe complementary base pairing and the hydrogen
bonding involved in the formation of the DNA double helix

1.2.7  Explain the process of protein synthesis (transcription, translation, transfer RNA,
messenger RNA, ribosomes, the role of start and stop codons) explain the roles of the
template (antisense) DNA strand in transcription, codons on messenger RNA and
anticodons on transfer RNAs
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1.2.8

1.2.9

1.2.10

1.2.11

1.2.12

1.2.13

1.2.14

1.2.15

1.2.16

1.2.17

1.2.18

1.2.19

1.2.20

20

Explain the nature of the genetic code (triplet code, non-overlapping and degenerate)
and describe a gene as being a sequence of bases on a DNA molecule coding for a
sequence of amino acids in a polypeptide chain

Describe the basic structure of an amino acid (structure of specific amino acids are not
required). Describe the formation of polypeptides and proteins as amino acid monomers
linked by peptide bonds in condensation reactions. Explain the significance of a
protein’s primary structure in determining its three-dimensional structure and properties
as a globular or fibrous protein

Explain the mechanism of action and specificity of enzymes in terms of their three-
dimensional structure and explain that enzymes are biological catalysts that reduce
activation energy

Describe how enzyme concentrations and substrate concentrations can affect the rates of
reactions and how the effect of enzyme concentration on reaction rate can be
investigated practically

Describe the process of DNA replication (semi-conservative, including the role of DNA
polymerase)

Explain how errors in DNA replication can give rise to mutations and explain how CF
results from one of a number of possible gene mutations

Explain the terms genotype, phenotype, recessive, dominant, homozygote and
heterozygote and use a knowledge of genetics (including the interpretation of pedigree
diagrams) to answer questions about monohybrid inheritance including CF, albinism,
thalassaemia and garden pea height and seed morphology

Explain how the expression of the CF gene impairs the functioning of the gaseous
exchange, digestive and reproductive systems

Describe the principles of gene therapy and distinguish between somatic and germ line
therapy

Describe how gel electrophoresis can be used to separate DNA fragments of different
length

Describe how the genetic profiles produced by gel electrophoresis can be used in
genetic screening using gene probes

Explain the uses of genetic screening in the identification of carriers, prenatal testing
(amniocentesis and chorionic villus sampling) and embryo testing

Discuss the social, ethical, moral and cultural issues related to genetic screening.
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Unit 2: Development, Plants and the Environment

This unit comprises the following two topics: Topic 3 — The voice of the genome and Topic 4 —
Plants and climate change. Knowledge of the topics already covered in Unit 1 will be assumed
where this is relevant.

Topic 3: The voice of the genome

This topic follows the story of the development of multicellular organisms from single cells to
complex individuals. The contribution of the Human Genome Project to our understanding of
human genes and gene action is stressed. Cell structure and ultrastructure, cell differentiation,
tissue organisation, cell division, the control of development, the roles of stem cells, gene
expression and the importance of fertilisation are all taught within this topic.

Learning outcomes 2.3.4 and 2.3.12 link to learning outcomes 1.2.12 and 1.2.7 respectively.
Learning outcomes
Students should be able to:

2.3.1 Describe the ultrastructure of a typical eukaryotic cell (nucleus, ribosomes, rough and
smooth endoplasmic reticulum, mitochondria, centrioles, lysosomes, nucleolus)

2.3.2  Explain the role of the rough endoplasmic reticulum (rER) and the Golgi apparatus in
protein trafficking within cells

2.3.3 Distinguish between the ultrastructures of eukaryotic and prokaryotic cells
2.3.4  Explain the role of DNA replication and mitosis in the cell cycle
2.3.5 Explain the significance of mitosis for growth and asexual reproduction

2.3.6 Describe the stages of mitosis and how they can be observed practically

2.3.7 Explain how mammalian gametes are specialised for their functions including the
acrosome reaction

2.3.8  Explain the importance of fertilisation in sexual reproduction

2.3.9 Explain how meiosis results in the halving of chromosome numbers and the
introduction of variation through random assortment (the stages of meiosis, crossing
over chiasmata are not required)

2.3.10 Explain what is meant by stem cells, pluripotency and totipotency
2.3.11 Discuss the moral, ethical and spiritual implications of stem cell research

2.3.12 Explain how genes can be switched on and off by DNA transcription factors and how
this gene switching gives rise to specialised cells

2.3.13 Describe how the expression of a gene can be demonstrated practically by induction of

B galactosidase

2.3.14 Explain how certain characteristics may be affected by both genotype and the
environment, including human height, skin colour, hair colour and cancers

2.3.15 Explain that cancers arise from uncontrolled cell division (detailed knowledge of the
checkpoint control in the cell cycle is not required) and describe genetic, environmental
and lifestyle causes of cancer

2.3.16 Discuss the principal outcomes of the Human Genome Project and the social, moral and
ethical issues which arise from it.
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Topic 4: Plants and climate change

The topic begins by focusing on how plants overcome the problems associated with being
rooted in one spot and investigates how we have exploited their solutions. It has sections on
both traditional and novel uses of plants, including plant fibres and their uses, the use of plant
extracts, genetic modification of plants and biodegradable starch packaging. General biological
principles covered include the relationship of anatomy to functioning, the transport of water
through plants, the role of starch and the controversy surrounding genetically modified plants.
The effects of climate change on plants and animals are considered.

Learning outcome 2.4.2 links to learning outcome 2.3.1.

Learning outcome 2.4.3 links to learning outcome 1.1.12.

Learning outcome 2.4.21 links to learning outcomes 1.2.10 and 1.2.11.
Learning outcomes

Students should be able to:

2.4.1 Explain the importance of water and inorganic ions (nitrate, calcium and magnesium) to
plants

2.4.2  Recall the typical ultrastructure of animal cells and contrast this with the ultrastructure
of typical plant cells (presence of cell wall), chloroplasts, amyloplasts (containing starch
grains), vacuole, tonoplast, plasmodesmata, pits and middle lamellae

2.4.3 Compare the structure and function of the polysaccharides starch and cellulose
including the role of hydrogen bonds between B glucose molecules in the formulation of
cellulose microfibrils

2.4.4 Describe the structure of sclerenchyma fibres and xylem vessels and where they are
found in the plant stem. Describe how their physical properties enable them to be used
for human benefit

2.4.5 Explain the relationship between structure and function in sclerenchyma fibres (support)
and in xylem vessels (support and transport of water and mineral ions through the stem)

2.4.6  Explain the role of adhesion, cohesion and the transpiration stream in the movement of
water through the stem

2.4.7 Describe how to determine the strength of fibres

2.4.8 Compare how William Withering developed his digitalis soup with drug developing and
testing nowadays

2.4.9 Describe how to investigate the antibacterial properties of plants.

2.4.10 Relate the structure of seeds to their role in the dispersal and survival of the plant
(adaptations for dispersal, protection and nutrition of the embryo)

2.4.11 Describe uses of starch and plant oils for humans (diet, packaging, glues, absorbent
materials, fuels) and explain how the use of plant products can make resource utilisation
more sustainable

2.4.12 Explain how the genetic modification of plants is similar to but distinct from
conventional breeding

2.4.13 Discuss the scientific arguments for and against the use of genetically engineered plants
(improved plant quality, enhanced yield and consequences for the environment and
health)

2.4.14 Discuss the social and ethical arguments for and against the use of genetically
engineered plants
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24.15

24.16

2.4.17

2.4.18

2.4.19

2.4.20

24.21

2.4.22

2.4.23

Outline the causes of global warming — including the role of green house gases in the
green house effect. Describe the sources of carbon dioxide and methane CHy, their
possible role in global warming and how their levels might be controlled

Recall the role of the carbon cycle in regulating atmospheric carbon dioxide levels and
discuss the methods that can help to reduce atmospheric levels of carbon dioxide
(including the use of biofuels and reafforestation)

Discuss the possible relationship between CO, levels and global warming and how this
can be investigated practically

Describe and analyse data from different types of evidence for and against global
warming including temperature records, pollen in peat bogs and dendrochronology and
appreciate that scientific theories must be supported by evidence

Appreciate that data can be extrapolated to make predictions, that these are used in
models of future climate change, and that these models have limitations

Explain how climate change (rising temperature, changing rainfall patterns and changes
in seasonal cycles) can affect plants and animals (distribution of species, development
and life cycles)

Explain the effect of increased temperature on the rate of enzyme activity

Describe how to investigate the effects of temperature on the development of organisms
(eg plant growth or brine shrimp hatch rates)

Discuss the way in which scientific conclusions about controversial issues can
sometimes depend on who is reaching the conclusions, including their ethical and
cultural perspectives.
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Unit 3: Report and Practical Review

Introduction

The assessment of practical work for GCE AS in Unit 3 contributes 30 percent of the full AS
qualification, as shown on page 5. The Visit or Issue Report and the Practical Work Review in
Unit 3 are designed to show progression from GCSE to AS standard.

Teachers should make the assessment criteria available to students to enable them to understand
what is expected of them.

Students are expected to follow the conventions, for the collection and presentation of data, set
out in the document issued by the Institute of Biology: Biological Nomenclature — Standard
terms and expressions used in the teaching of biology, (Third Edition, 2000, Institute of
Biology, ISBN: 0900490365, or visit www.iob.org).

Edexcel will issue centres with exemplar practical assessment material for Unit 3 Paper 01 Visit
or Issue Report and Paper 02 Practical Work Review.

Training meetings will be held to support teachers in the application of the practical assessment
criteria. In addition, there will be a consultancy service available, please contact the Assessment
Leader for GCE Biology at Edexcel (0870 240 9800) for further information.

Re-sit opportunities are available for Unit 3. Students may re-sit the whole of Unit 3 ie resubmit
a new Visit or Issue Report and re-sit the Practical Work Review or they may retain their mark
for the Visit or Issue Report and only re-sit their Practical Work Review. They may not,
however, retain the mark for their Practical Work Review and resubmit another Visit or Issue
Report.

Paper 01 Visit or Issue Report 20 marks

Students will present a written report of around 1500 words (maximum 2000) words which will
be marked by Edexcel. The report may be a record of a visit to a site of biological interest, or a
report of non-practical research into a biological topic. This need not be related to the
specification content. The visit or issue addressed is intended to bring a student into contact with
a ‘real-life’ example of biology in use. Students will be assessed on their ability to identify two
aspects of biology they observed in the context of their visit or while researching their issue. For
each aspect students should describe the purpose for which, or significance of, the biology being
used and to present the relevant information clearly and logically. An account of the biological
principles being used is required for one of the two aspects they have identified. The visit or
issue report also provides students with opportunities to demonstrate competence in key skills,
both through the work they produce for their written report, and through other aspects of the
work they carry out.

The report must be word processed and submitted to Edexcel by mid-May. The exact
submission date is given in the introduction to the main examination timetable and can be found
at www.edexcel.org.uk. This component will be marked by Edexcel.

Students should take part in at least one visit or identify an issue on which to report.
Organisation of the visit

The visit may take a variety of forms, provided it gives students an opportunity to meet the
assessment criteria given on pages 26-29, there are no restrictions on the nature of the visit.
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Some teachers may wish to arrange a whole-class visit to an industrial or research institution,
some students may prefer to make their own arrangements to visit a local venue such as a
hospital, garden centre or supermarket. However the visit is arranged, teachers should ensure
that students are aware of the criteria by which their work will be assessed and ensure that these
criteria may be met under the particular circumstance of the proposed visit(s).

Teachers will generally need to contact the chosen venue well in advance of the visit. In some
cases an initial approach by the teacher will be followed up by students making their own
contact. Whatever the nature of the visit, it is essential to ensure that students will be able to
observe biology at a level appropriate for AS students and that due regard is paid to health and
safety. Students are expected to explore the biology they observe during their visit and this
exploration should contribute to their reports. The report must show evidence obtained from a
range of sources and be presented to a named target audience. A student who has asked biology-
related questions during the visit, kept a record of biology observed and discussed, and read any
literature supplied by the venue, should be able to meet the relevant assessment criteria.

Organisation of the issue

Students are to select an issue on which to base their report. In the teaching of Units 1 and 2 the
specification raises issues relating to biology in a contemporary setting and students may choose
to explore one of these further. Whatever issues the students have identified, teachers should
check that students are aware of the criteria by which their work will be assessed and ensure that
these criteria may be met for the issues chosen.

The report must show evidence sought from a range of sources and be presented to a named
target audience. Students are expected to explore the biology they identify when reflecting on
their chosen issue and this exploration should contribute to their reports. A student who has
identified an issue, researched and read the relevant literature from a range of sources, and
discussed it with others where appropriate, should be able to meet the relevant assessment
criteria.

The report of the visit or issue

Students are required to write a report that should demonstrate knowledge of AS biology.
Students could, for example, write an article for a school magazine or a local paper. The report
should be written assuming that readers have knowledge of biology to at least GCSE A*—C
standard.

The report will:

e have a clear structure

e Dbe written using technical vocabulary correctly, where appropriate

e incorporate visual methods of presentation

e acknowledge any artwork or photographs from other publications or websites
e demonstrate due care with the clear and correct use of English

e be word processed

e Dbe around 1500 words (maximum 2000) excluding text attached to any diagrams, figures,
graphs, data tables and the bibliography.

[lustrations might include computer-generated artwork or scanned examples of students’ hand-
drawn artwork, or students’ own photographs.
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Students should be allowed a period of at least two to three weeks following the identification of
the issue or of making the visit to write and submit their reports. The report will be marked out
of a total of 20 marks under criteria A, B and C on pages 26-27. A mark of 0 will be given if the
work submitted is unworthy of any credit. When a student fails to submit work by the due date
specified by the centre, this should be indicated by recording A (for absence) in the mark record.

Assessment criteria for the visit or issue report

A: ldentifying and describing two aspects of biology

Students should clearly identify two aspects of biology that they observed in the context of the
visit or while researching their chosen issue. For each aspect, students should describe the
purpose for, or significance of, the biology which is being used. They should demonstrate an
ability to recognise biological facts, terminology, principles, relationships, concepts and
practical techniques. They should demonstrate an understanding of the ethical, social, economic
or environmental implications of the biology encountered within the context of the visit or issue.

Identifying and describing two aspects of biology 4 marks

a  The purpose or significance of two aspects of biology are described within
the context of the chosen visit or issue.

b There is some appreciation of the ethical, social, economic or 2 marks
environmental implications of the biology encountered within the context
of the visit or issue.
a The significance of both aspects of biology are described clearly within the
context of the chosen visit or issue.
4 marks

b There is a clear explanation of the ethical, social, economic or
environmental implications of the biology encountered within the context
of the visit or issue.

B: Account of biological principles

Students should show that they have explored one aspect of the biology they identified in
section A, which they observed in the course of the visit or while researching their chosen issue.
This may be through questioning ‘experts’, reading relevant literature or through their own
thinking and speculation. They should give an accurate account of this aspect of biology
referring to biological principles and concepts.

Account of biological principles 12 marks

a  There is a description of the biology relevant to their chosen aspect.

b There is a reference to future developments or uses in this area of biology. 3 marks

¢ There is reference to information or arguments obtained from three or more
sources.
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a There is a clear description of the biology relevant to their chosen aspect.

b There is some speculation as to future developments or uses in this area of

biology. 6 marks
¢ There is reference to the validity of the information or arguments obtained
from three or more sources.
a There is a discussion showing some understanding of the biology relevant to
their chosen aspect.
b There is informed speculation as to future developments or uses of biology 9 marks
in this area of biology.
¢ There is some evaluation of the validity of the information or arguments
obtained from three or more sources.
a There is a clear discussion showing a thorough understanding of the biology
relevant to their chosen aspect.
b  There is discussion of possible implications of future developments or uses 12 marks

in this area of biology.

¢ There is a clear evaluation of the relative validity of the information or
arguments obtained from three or more sources.

C: Communication

Students should produce a well-organised and clear report. They should select, organise and
present information clearly and logically, present their work appropriately, select and use
images to illustrate points clearly, and use standard conventions of spelling, punctuation and
grammar. Sources should be listed in a bibliography, including website references sufficiently
detailed so the appropriate page can be viewed. Quotes from printed material should be clearly

identifiable as such and should not be excessive in length.

Communication

4 marks

a) The organisation and layout of the report shows evidence of some planning
for the intended audience, with use of some appropriate graphs, tables,
diagrams or photographs and technical terms used mostly correctly, where
appropriate.

b) Spelling, punctuation and grammar are largely correct, all sources used are
acknowledged and not used excessively and the presentation is mostly clear
and logical. This is the maximum mark available for reports which exceed
1500 words.

2 marks

a) The organisation and layout of the report is well planned for the target
audience and is enhanced by carefully selected graphs, tables, diagrams or
photographs and correct use of appropriate terminology where appropriate.
Sub-headings of graphs, diagrams and tables are appropriate and helpful.

b) Spelling, punctuation and grammar are correct, all sources used are fully
acknowledged and used selectively and the presentation is logical and
concise. The report is within the word limit of 2000 words.

4 marks
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Paper 02 Practical Work Review 20 marks

The Practical Work Review assesses the knowledge and experimental and investigative skills
developed during the GCE AS course. Edexcel will distribute the Practical Work Review to
centres on a specified date, up to four weeks prior to the submission date. Students should be
given a supervised period, of up to one hour, in which to complete the paper. They should be
given the paper not more than seven days before this supervised time to prepare for their
writing.

In order to complete the Practical Work Review students will need to refer to their portfolio of
completed practical accounts. It is recommended that, for a summer examination, students
should have completed their portfolio of practical accounts by the beginning of the summer
term. Having received and read carefully through the Practical Work Review, students will need
to decide which two practical accounts to use as evidence in answering Questions 2 and 3. They
may refer to their core practicals or other practical work they have carried out during their study
of Units 1 and 2.

The Practical Work Review contains three questions each worth six or seven marks.

Question 1 will test students’ knowledge and understanding of the practical skills and of the
techniques they have carried out during the core practical work in Units 1 and 2. The core
practicals are underlined in the content section of the specification.

Questions 2 and 3 will assess students’ knowledge and understanding of the practical skills
identified below. They must refer to their two chosen practical accounts in completing these
sections of the Practical Work Review.

Experimental and investigative assessment objectives

1 Safety and use of apparatus
Students should:

a be able to comment critically on the suitability of apparatus for carrying out specific
practical tasks in order to achieve measurements appropriate to the investigation

b have an awareness of safety in the use of apparatus

¢ during their practical work, consider the ethical issues arising from the use of living
organisms and for the environment.

This could be in the context of an evaluation of practical work they have taken part in or when
planning a new investigation.

2 Producing reliable and valid results
Students should:
a appreciate that appropriate observations have to be made to validly test a hypothesis or idea

b appreciate that variables need to be identified, including both dependent and independent
variables, and, where possible, controlled or otherwise allowed for

¢ be aware that valid results are derived through precise, repeatable measurements or
observations, made with apparatus and experimental procedures that are suitable for the task

d be aware that errors in readings can be systematic (values differing from the true value by
the same amount) or random (values lying equally above or below the true value).
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3 Significance of results/data

Students should realise that the significance of differences or trends within data is dependent on
the degree of error within the experiment.

4 Presenting data

Students should be able to discuss the most appropriate methods for presenting data in order to
identify trends and patterns clearly, and to an appropriate degree of accuracy.

5 Using results to draw conclusions

Students should appreciate that statements, explaining the trends and patterns in data from an
investigation, should be supported by evidence from the data and their own biological
knowledge. The validity of a conclusion is dependent on the experimental method used and the
quality of the results obtained.

The review will require students to refer to the accounts they have made of the practical
activities carried out in Units 1 and 2. Students may have to include examples of data tables,
graphs or other relevant information in carrying out their Practical Work Review. They will
have to submit to Edexcel the completed Practical Work Review and the complete accounts of
two practical activities that have been used as evidence.

Administration

The completed Practical Work Review will be time-tabled during the normal summer
examination period and the two selected practical accounts must be handed in with the question
paper. The Practical Work Reviews of all students will be marked by an examiner appointed by
Edexcel. The two practical accounts submitted as evidence will not normally be marked.
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Unit 4;: Environment and Survival

This unit comprises the following topics: Topic 5 — On the wild side and Topic 6 — Infection,
immunity and forensics. Knowledge of the topics already covered in Units 1 and 2 will be
assumed where this is relevant.

Topic 5: On the wild side

This topic begins with crisis that faces biodiversity and looks at the role of classification in
cataloguing the diversity of life. It then goes on to consider genetic diversity and ecological
diversity. This provides students with an understanding of how ecosystems work. This builds an
appreciation that photosynthesis is the primary process which underpins the majority of
ecosystems and leads on to how organisms are adapted to their environments. The topic
continues by looking at how the diversity of life has arisen through natural selection and
evolution. Students then study how ecosystems and their biodiversity can be protected through
in situ and ex situ conservation, in particular by looking at the changing role of zoos. Students
will see that successful conservation requires an understanding of the interactions between
wildlife and human populations as well as a scientific knowledge of both genetics and ecology.
By the end of the topic students will be able to appreciate how scientific understanding can
make us aware of our responsibilities as stewards of the environment.

Learning outcome 4.5.3 links to learning outcomes 1.2.14.
Learning outcome 4.5.5 links to learning outcome 2.4.20.
Learning outcome 4.5.12 links to learning outcome 1.2.13.
Learning outcomes

Students should be able to:

4.5.1 Explain the principles of taxonomy and its significance in addressing the challenges
faced by the scientific community in cataloguing biodiversity. Describe how keys are
used for identification purposes. Students only need to know the features of the five
kingdoms, but should appreciate that other classification systems exist (details of other
taxonomic groups are not required).

4.5.2  Explain what is meant by conservation of genetic diversity and explain how genetic
diversity is generated through mutations and recombination of genes including
independent assortment and crossing over

4.5.3 Explain the inheritance of characteristics controlled by alleles at two loci. Students
should be able to construct and interpret genetic diagrams for dihybrid crosses (linkage
is not required)

4.5.4 Describe how to carry out a study on the ecology of a named terrestrial or semi-
terrestrial habitat (including the use of quadrats and transects to assess abundance and
distribution of organisms and the measurement of abiotic factors to include soil factors,
temperature, humidity and aspect.)

4.5.5 Explain the distribution of organisms in the habitat named in terms of biotic and abiotic
factors measured and considered

4.5.6 Discuss the adaptations of one species in each of the trophic levels in a habitat they
have studied

4.5.7 Explain the light dependent reactions of photosynthesis in C3 plants including how light
energy is trapped by exciting electrons in chlorophyll and the role of these electrons in
generating ATP, reducing NADP and producing oxygen through photolysis

30 UAO015818 — Specification — Edexcel AS/A GCE in Biology (Salters-Nuffield) — Issue 1 — January 2005



4.5.8 Explain the light-independent reactions in C3 plants as reduction of carbon dioxide
using the products on the light-dependent reactions (fixing of carbon dioxide in the
Calvin cycle the role of GP, GALP and RuBP). Describe the products as simple sugars
which are used by plants, animals and other organisms in respiration and the synthesis
of new biological molecules

4.5.9 Describe the structure of chloroplasts in relation to their role in photosynthesis

4.5.10 Explain the relationship between gross primary productivity, net primary productivity
and plant respiration

4.5.11 Carry out calculations to determine the efficiency of energy transfers between trophic
levels

4.5.12 Describe how natural selection can lead to evolution through gene mutation and
changes in allele frequencies

4.5.13 Discuss the historical development of the theory of evolution with reference to the work
of Darwin, Wallace, Lamarck and Malthus

4.5.14 Explain how reproductive isolation can lead to speciation

4.5.15 Appreciate why, for cultural reasons, the theory of evolution has been so controversial
for some people

4.5.16 Describe the concept of succession to a climax community

4.5.17 Discuss the extent to which zoos can play a role in the conservation of endangered
species (scientific research, captive breeding programmes, reintroduction programmes
and education)

4.5.18 Discuss ways in which conflicts between wildlife and humans can be reconciled and the
social and cultural issues involved

4.5.19 Discuss how cultural issues are reflected in the legislation which drives UK and
international initiatives that use biological principles to manage conservation and
development sustainably.

Topic 6: Infection, immunity and forensics

This topic starts by looking at how forensic pathologists use a wide variety of analytical
techniques to determine the cause of death of organisms, including humans, and to establish the
time which has elapsed since death occurred. It then considers how bacteria and viruses use a
variety of routes into their hosts and how hosts have evolved barriers and internal mechanisms
to combat infections. These protections are not always successful and many people in the world
still die from infectious diseases. This topic also investigates the evolutionary battles that take
place between invading pathogens and their hosts.

Learning outcome 4.6.3 links to learning outcome 4.5.16.
Learning outcome 4.6.4 links to learning outcome 2.3.3.
Learning outcomes

Students should be able to:

4.6.1 Describe how forensic pathologists determine the time of death (extent of
decomposition, forensic entomology, body temperature, degree of muscle contraction)

4.6.2  Describe how forensic pathologists determine the identity of a dead person (physical
resemblance, DNA fingerprinting, dental records)

4.6.3 Interpret data on the typical stages of succession on dead bodies
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4.6.4
4.6.5

4.6.6

4.6.7

4.6.8

4.6.9

4.6.10
4.6.11

4.6.12

4.6.13

4.6.14

4.6.15
4.6.16
4.6.17
4.6.18

32

Distinguish between the structure of bacteria and viruses

Describe the course of tuberculosis (TB) as an instance of a bacterial infection and of
Human Immunodeficiency Virus (HIV) as an instance of viral infection

Explain how infectious diseases, as exemplified by TB and HIV, have a sequence of
symptoms which may result in death

Describe the non-specific responses of the body to infection (inflammation, lysozyme
action, interferon, phagocytosis)

Explain the roles of antigens and antibodies in the body’s immune response including
the involvement of plasma cells, macrophages, antigen-presenting cells and major
histocompatibility complexes

Distinguish between the roles of B cells (B memory and B effector cells) and T cells (T
helper, T killer and T memory cells) in the body’s immune response

Explain the role of negative feedback in maintaining systems within narrow limits

Explain how an infectious disease, as exemplified by tuberculosis, can interfere with the
body’s negative feedback mechanisms for thermoregulation

Describe the major routes pathogens may take in entering the body and explain the role
of barriers in protecting the body from infection (skin, stomach acid, gut and skin flora)

Explain how individuals may develop immunity (natural, artificial, active, passive)

Discuss how ‘the evolutionary race’ between pathogens and their hosts has resulted in
sophisticated evasion mechanisms in Human Immunodeficiency Virus (HIV) and
Mycobacterium tuberculosis (TB)

Distinguish between bacteriostatic and bactericidal antibiotics

Describe how to investigate the effect of different antibiotics on bacteria

Explain why antibiotic resistance in bacteria is an increasing problem

Discuss how an ‘evolutionary race’ exists between pathogens and drug developers.
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Unit 5: Energy, Exercise and Coordination: Coursework
Investigation

This unit comprises the following topics: Topic 7 — Run for your life and Topic 8 — Grey matter.
Knowledge of the topics already covered in Units 1, 2 and 4 will be assumed where this is
relevant.

Topic 7: Run for your life

This topic is centred on the physiological adaptations that enable humans, particularly sports
people, and other animals to undertake strenuous exercise. It explores the links between an
animal’s physiology and its performance. The topic summarises the biochemical requirements
for respiration and looks at the links between homeostasis, muscle physiology and performance.
It ends by looking at how medical technology is enabling more people to participate in sport,
and by raising the issue as to whether the use of performance enhancing substances by athletes
can be justified.

Learning outcomes 5.7.3 and 5.7.6 link to learning outcomes 4.5.7 and 4.5.8.
Learning outcome 5.7.8 links to learning outcome 1.1.1.

Learning outcome 5.7.12 links to learning outcome 4.6.10.

Learning outcomes

Students should be able to:

5.7.1 Recall the way in which muscles, tendons, the skeleton and ligaments interact to enable
movement including antagonistic muscle pairs, extensors and flexors

5.7.2  Explain the contraction of skeletal muscle in terms of the sliding filament theory
(including the role of actin, myosin, troponin, tropomyosin, Ca>*, ATP)

5.7.3  Explain how phosphorylation of ATP requires energy and how dephosphorylation of
ATP provides an immediate supply of energy for biological processes

5.7.4 Describe the roles of glycolysis in aerobic and anaerobic respiration, starting with
phosphorylation of glucose and ending with pyruvate (names of other compounds are
not required)

5.7.5 Describe the role of the Krebs cycle in the complete oxidation of glucose and formation
of CO,, ATP, reduced NAD and reduced FAD (names of other compounds are not
required)

5.7.6  Describe the synthesis of ATP by oxidative phosphorylation associated with the
electron transport chain in mitochondria including the role of chemiosmosis

5.7.7 Explain the fate of lactate after a period of anaerobic respiration in mammals

5.7.8 Explain how variations in ventilation and cardiac output enable efficient delivery of
oxygen to tissues and removal of carbon dioxide from them, including how the heart
rate and ventilation rate are controlled and the roles of the cardiovascular control centre
and the ventilation centre

5.7.9 Describe how to investigate the effects of exercise on tidal volume and breathing rate
(knowledge of spirometer will not be assumed)
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5.7.10 Discuss why some animals are better at short bursts of high intensity exercise while
others are better at long periods of continuous activity

5.7.11 Describe the structural, and explain the physiological, differences between fast and slow
twitch muscle fibres

5.7.12 Discuss the concept of homeostasis and its importance in maintaining the body in a state
of dynamic equilibrium during exercise as exemplified by thermoregulation, including
the role of the heat loss, heat gain centres and mechanisms for controlled body
temperature

5.7.13 Discuss possible disadvantages of exercising too much (wear and tear on joints,
suppression of the immune system) and exercising too little (increased risk of obesity,
CHD and diabetes)

5.7.14 Explain how medical technology, including the use of key-hole surgery and prostheses,
is enabling those with injuries and disabilities to participate in sports

5.7.15 Discuss whether the use by athletes of performance enhancing substances, including
creatine, testosterone and erythropoetin, is morally and ethically acceptable.

Topic 8: Grey matter

The scene is set by considering how the working of the nervous system enables us to see. Brain
imaging and the regions of the brain are considered. The topic also demonstrates how an
understanding of brain structure and functioning is relevant to such issues as the response to
stimuli, the development of vision and learning. The methods which are used to compare the
contributions of nature and nurture to brain development will be covered and the role of
genetics and animal models in understanding brain structure will be examined. The topic
requires students to discuss the ethics of using animals for medical research. How imbalances in
brain chemicals may result in conditions such as Parkinson’s disease are investigated.

Learning outcome 5.8.7 links to learning outcome 4.6.10.

Learning outcome 5.8.13 links to learning outcome 2.3.11.

Learning outcome 5.8.16 links to learning outcome 4.5.3 and 1.2.14.
Learning outcomes

Students should be able to:

5.8.1 Describe the structure and function of sensory, relay and motor neurones including the
role of Schwann cells and myelination

5.8.2  Explain how the nervous systems of organisms can cause effectors to respond as
exemplified by pupil dilation and contraction

5.8.3  Describe how a nerve impulse (action potential) is conducted along an axon including
changes in membrane permeability to sodium and potassium ions and the role of the
nodes of Ranvier

5.8.4 Describe the structure and function of synapses including the role of neurotransmitters
(including acetylcholine)

5.8.5 Describe how the nervous systems of organisms can detect stimuli with reference to
rods in the retina of mammals, the roles of rhodopsin, opsin, retinal, Na" ions, cation
channels and hyperpolarisation of rod cells in forming action potential in the optic nerve
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5.8.6

5.8.7

5.8.8

5.8.9

5.8.10

5.8.11

5.8.12

5.8.13

5.8.14

5.8.15

5.8.16

5.8.17

Compare and contrast nervous and hormonal coordination (details of individual
hormones are not required)

Locate and state the functions of the regions of the human brain’s cerebral hemispheres
(ability to see, think, learn and feel emotions), hypothalamus (thermoregulate),
cerebellum (co-ordinate movement) and medulla oblongata (control the heartbeat)

Explain how images produced by MRI, fMRI and CT scans can be used to investigate
brain structure and activity

Discuss the evidence that there exists a critical ‘window’ within which humans must be
exposed to particular stimuli if they are to develop their visual capacities to the full

Describe how to investigate visual perception in humans (pattern recognition, optical
illusions eg the Miiller-Lyer illusion)

Describe ways in which animals including humans can learn (habituation, classical
conditioning, operant conditioning and insightful learning)

Describe the role animal models have played in understanding human brain
development and function (Pavlov’s dogs, Hubel and Wiesel’s experiments with
monkeys and kittens)

Discuss the moral and ethical issues related to the use of animals in medical research

Explain how imbalances in certain, naturally occurring, brain chemicals (dopamine,
serotonin) can contribute to adverse consequences for health (Parkinson’s disease,
depression) and to the development of new drugs

Explain the effects of drugs on synaptic transmissions with particular reference to
ecstasy (MDMA) and the use of L-Dopa in the treatment of Parkinson’s disease

Explain that some characteristics are controlled by alleles at many loci (polygenic
inheritance) and how this can give rise to phenotypes which show continuous variation

Consider the methods used to compare the contributions of nature and nurture to brain
development (including evidence from the abilities of new born babies, animal
experiments, studies of individuals with damaged brain areas, twin studies and cross-
cultural studies).
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Practical assessment in Unit 5

Introduction

In Unit 5 internal assessment contributes 10 percent of the full GCE Advanced qualification as
shown on page 9.

The requirements at A2 level require further progression by the student as evidenced by the
submission of an individual practical project, the Coursework Investigation in Unit 5.

Teachers should make the assessment criteria available to students to enable them to understand
what is expected of them.

Students are expected to follow the conventions for the collection and presentation of data as set
out in the following document issued by the Institute of Biology: Biological Nomenclature —
Standard terms and expression used in the teaching of biology, (Third Edition, 2000, Institute of
Biology) ISBN: 0900490365.

Edexcel will issue centres with exemplar practical assessment material for Unit 5 Paper 02
Coursework Investigation. Inset meetings will be held to support teachers in the application of
the practical assessment criteria. In addition, there is a consultancy service available. Please
contact 0870 240 9800, or the Assessment Leader for GCE Biology at Edexcel for further
details.

Re-sit opportunities are available for Unit 5. Students may retake the whole of Unit 5, ie re-sit
Paper 01 and resubmit a new Paper 02 Coursework Investigation, or they may retain their mark
for the Coursework Investigation and re-sit Paper 01. They may not, however, retain their mark
for Paper 01 and resubmit another Coursework Investigation.

Paper 02 Coursework Investigation 40 marks

Students will present a written report (a maximum of 3000 words) of an experimental
investigation they have devised and carried out. The Coursework Investigation in Unit 5 is an
individual practical project which is designed to show progression from the Unit 3: Report and
Practical Review in the AS course.

Each student is required to carry out an extended practical project, taking the equivalent of two
weeks of normal lesson and homework time. Students will be assessed on their ability to plan
and carry out experimental procedures, to interpret their experimental results, and to report on
their work. The marks awarded for assessment criteria A, C and E are allocated to synoptic
assessment and the work for these assessment criteria must fulfil the criteria for synoptic
assessment in order for the marks to be awarded.

At all times during the project, from initial planning to writing up, students should be
encouraged to discuss their ideas with their teachers. This is particularly important in the early
stages when students are choosing the topics for their investigations. Teachers may offer general
guidance without penalty but, where specific information is given, this must be taken into
account when awarding marks. The writing of the report must be entirely the student’s own
work.

Assessment is based on written work produced by the student.

The report must include presentation and analysis of the student’s own numerical data. The
report must be word processed and submitted on disc or electronically. This report will be
marked by the teacher. The reports from selected students will be inspected by a moderator
appointed by Edexcel.
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This assessment may be carried out at any time during the course, but the work should reflect
the standard expected at Advanced GCE level. Note that half of the available marks are intended
to be based on synoptic material.

Organisation

The Salters-Nuffield Advanced Biology website and course materials contain a number of
suggested topics for investigation, and students can select one of these. However, the choice
should not be restricted to these topics. Students may wish to suggest their own topics for
investigation. Provided such investigations are linked to the content of the course and have the
potential to allow students to meet all the assessment criteria given on pages 41-44, they should
be encouraged.

Students must produce individual work. Two or more students may choose the same or similar
topics, provided each works independently.

Normally laboratory or field work will be undertaken under the direct supervision of the
teacher. If the nature of the investigation involves a student carrying out practical work outside
the school or college environment, sufficient work must take place under direct supervision to
allow the teacher to ensure that it is the student’s own work. The teacher must discuss the
practical aspects with the student to establish that the student did undertake the work personally.
This might be done by asking about precise details of the work, the apparatus used, the practical
problems encountered and how they were overcome.

Preparation

Students should do some background research for their coursework investigation. This research
should help them identify and define a biological question or problem that can be addressed and
provide a clear rationale for their work. They should consult appropriate sources, which may
include textbooks, magazines and journals, CD Roms and the internet. Reports should include a
bibliography of the sources consulted and references to electronic materials should give the date
of access and contain sufficient detail to allow the reader to check the source.

In advance of the data collection phase, students should devise and plan their experimental
activities to make good use of the time and facilities available. They should consider appropriate
methods, choose effective and safe procedures and select suitable techniques. They should
decide what apparatus they will need, and check that this will be available for their use. They
may devise their own apparatus or experimental set-ups, modify standard apparatus or use
standard items in ways that are novel.

Students should have some idea of how they expect the work to proceed but should also be
prepared to modify their plan in the light of initial results. It is, therefore, advisable that students
should carry out a brief trial, in advance of the main data collection phase, to check the
feasibility of their proposed work.

Experimentation

Students are expected to use safe and skilful practical techniques that are appropriate to the
purpose of the investigation and for the apparatus available. They should demonstrate an ability
to set up apparatus correctly and use it effectively with due regard to safety.

Students should make sufficient and relevant observations and measurements, to an appropriate
degree of precision, record these methodically, and modify procedures in order to generate
results that are as accurate and reliable as allowed by the apparatus and investigative approach.
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Students should interpret, explain and evaluate the results of their experimental activities using
knowledge and understanding of biology. They should present their results appropriately in
written, graphical or other forms. They should analyse their results statistically and draw
conclusions, showing an awareness of the limitations of their experimental data and the
procedures used.

The report

Each student is required to produce a project report. Students should be encouraged to start
work on their reports before they have completed their practical work. They should be allowed a
further period of at least two to three weeks to produce their reports after they have completed
their collection of data. The report must be word processed, and submitted on disc or,
preferably, electronically.

Students should aim to produce well-organised and clear reports. They should select, organise
and present information clearly and logically, present their work appropriately, select and use
images to illustrate points clearly, and use standard conventions of spelling, punctuation and
grammar. The report should be in the style of a scientific paper. Sub-headings should be used to
aid organisation. The initial aim of the project should be stated clearly, as should any overall
conclusions that have been drawn. The report should include a bibliography listing all reference
sources consulted.

Graphs, tables and diagrams should be used where they add to the clarity and conciseness of the
report.

The report can be up to 3000 words including abstract, trial, bibliography, tables/captions,
appendices and any other text. Reports that are longer than this cannot achieve full marks as
shown in the assessment criteria. Credit will be given to reports which are clear and concise,
which show good use of English and appropriate biological terminology.

The investigation is marked out of a total of 40 marks, using the criteria given on pages 39-42.

Intermediate marks (eg 1, 3, 5) should be used when students have partially achieved a listed
mark level of the criteria, but half-marks should not be used. Note that for each aspect, the
criteria are hierarchical: for a mark to be awarded, all of the earlier mark levels must have been
satisfied. A mark of 0 should be awarded if the work submitted is unworthy of any credit. When
a student fails to submit work by the due date specified by the centre, this should be indicated
by recording A (for absence) in the mark record. Where more than one teacher has been
involved, centres must make arrangements for internal moderation to be carried out, and details
of this procedure must be available for the Edexcel moderator if requested.

It is the responsibility of the teacher to ensure that the report submitted from each student is
produced individually. In submitting the authentication certificate teachers accept the
responsibility for ensuring that these conditions have been met.

Students must also attach and submit the authentication certificate in Appendix 4 on page 82 to
confirm that the work they submit is their own unaided work.
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Assessment Criteria for the Coursework Investigation

A: Research and rationale

8 marks

a  There is some attempt to provide a rationale for the choice of investigation
in terms of its scope and its relation to biological principles.

b Few sources are consulted and their scope is limited in providing a context
for the investigation, to assist with the planning or execution of laboratory or
field work, or in informing the interpretation of results.

2 marks

a There is a partial rationale for the choice of investigation. The biological
background to the investigation is developed to some extent.

b Information gathered from some relevant sources has some bearing on the
context for the investigation, and assists, in a limited way, with the planning
or execution of laboratory or field work, or to inform the interpretation of
results.

4 marks

a  The rationale for the investigation is clear, in terms of its scope and
relationship to biological principles.

b Several relevant sources are consulted, and are used to provide a context for
the project, to assist with the planning or execution of laboratory or field
work, and to inform the interpretation of results.

6 marks

a  The rationale for the investigation is clearly justified in terms of its scope
and appropriate biological principles are discussed.

b Additional sources, beyond those that were most readily to hand or were
initially suggested by the teacher are selected. The material chosen is
selected for its relevance to the investigation and it is used effectively to
provide a context for the project, to assist with the planning or execution of
laboratory or field work, and to inform the interpretation of results.

8 marks

B: Planning

8 marks

a There is some attempt to plan and to select the method or apparatus chosen.
Some relevant variables are identified.

b Some potential safety hazards and the steps to avoid or minimise them are
identified.

¢ A trial experiment may be carried out.

2 marks

a  There is a plan for the investigation, with some explanation of the selection
of apparatus and methods. There are some details of how variables are to be
controlled, manipulated or taken into account and how relevant observations
are to be made.

b  Most potential safety hazards, and the steps to avoid or minimise them, are
identified.

¢ A trial experiment is performed that has some bearing on the planning of the
project.

4 marks
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a There is a clear plan of action, both for an initial trial phase and for the main
period of data collection. Apparatus selected and methods chosen are
appropriate to the investigation. There is discussion about how variables are
controlled, manipulated or taken into account and about the collection of

relevant observations or data.
6 marks

b  All potential safety hazards are identified, and suitable steps taken to avoid
or minimise them.

¢ A well-thought out trial is conducted in advance of the main data collection
phase, and is used to inform the planning of the investigation.

a, b, ¢) There is evidence of thought and ingenuity in the design of experiments
or the recording of data, with good attention to detail including the way in
which variables are controlled, manipulated or taken into account and how 8 marks
relevant observations are made or data collected. Apparatus is devised or
modified to suit the project as necessary.

C: Implementing 6 marks

Apparatus is used with some skill and attention to health and safety.

b  Some previously learned techniques and procedures are carried out

. 2 marks
appropriately.
¢ The initial plan has some bearing on the execution of the work.
a Apparatus is generally used appropriately and with confidence, care and
skill.
b  Techniques are usually applied correctly and extended or modified if 4 marks
necessary. Work is generally methodical and well-organised.
¢ There is some reviewing of the initial plan as the project proceeds.
a  Apparatus is used confidently, carefully and skilfully. There is good
awareness of health and safety and all reasonable steps taken to minimise
risk throughout the investigation.
b Techniques are always applied correctly and extended or modified if 6 marks
necessary. Work is always methodical and well-organised.
¢ The initial plan is reviewed frequently in the course of the project, and
modified or maintained according to results obtained.
D: Observing and recording 6 marks
a Some appropriate measurements and observations are recorded which are
adequate for the method used and reasonably accurate. 2 marks
b There is some repeating or checking of values obtained.
a Measurements and observations are recorded methodically and accurately in
appropriate units, and some thought is given to precision and repeatability.
b A reasonable number and range of observations and measurements are 4 marks

carried out. Any anomalous results are noted. There is some appropriate
modification of procedures for data collection if necessary.
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a Observations and measurements are carried out over a suitable range of
values or conditions. Sufficient observations and measurements are made to
allow a conclusion. Numerical results are recorded to an appropriate degree

of precision.
. ) 6 marks
b Measurements and observations are repeated as appropriate. Any anomalous

results are noted and investigated. If problems arise in the making of
measurements or observations, procedures are adapted to ensure data are
reliable.

E: Interpreting and evaluating 6 marks

a There is some data processing. Statistical analysis is only completed with
detailed guidance. Application of calculated statistical values is present,
though limited or confused.

. . . L 2 marks

b There is an attempt to apply biological principles.

¢ Some conclusions are stated. There is some awareness of the limitations of
experimental results and conclusions.

a Data are processed with some thought as to choice of method. The chosen
statistical test(s) may be inappropriate or provide limited analysis of the
stated hypothesis. Calculations are clearly set out but the interpretation of
calculated values lacks detailed explanation. Some trends and patterns are
identified.

. . . . . . 4 marks
b Some attempt is made to interpret results using biological principles, and to

draw conclusions based on experimental results.

¢ Conclusions are supported by results. The limitations of results, and
conclusions based upon them, are recognised. Any limitations of methods
are recognised.

a Data are processed using appropriate methods that reveal trends and
patterns. The chosen statistical tests are appropriate to the data to be
analysed and the hypothesis to be tested. Calculations of statistical tests are
clearly set out and interpreted, using a null hypothesis and 5 per cent
confidence levels where appropriate. Trends and patterns are identified.

b Results are interpreted using biological principles and concepts of Advanced
GCE standard. Relevant biological principles are applied correctly
throughout.

6 marks

¢ Conclusions are supported by results. The limitations of results, and
conclusions based upon them, are recognised and evaluated. Any limitations
of the procedure are commented upon, and sensible modifications
suggested.
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F: Communicating

6 marks

The layout of the report largely conforms to that expected of a scientific
paper. The organisation of the report produced shows evidence of some
thought and the aim of the investigation is stated. Images, when used, are
relevant to the points made.

Data are presented in graphs, tables or diagrams, which are mostly
appropriate and follow scientific conventions for presentation.

Spelling, punctuation and grammar are generally correct, some technical
terms are used appropriately and most sources used are acknowledged in a
bibliography.

2 marks

The layout of the report mostly conforms to that expected of a scientific
paper with subheadings used effectively. The aim(s) and conclusion(s) of
the investigation are stated. Images, when used, illustrate points clearly.

Data are presented in well-chosen graphs, tables or diagrams, which usually
follow scientific conventions and mostly use SI units, where appropriate,
correctly.

Spelling, punctuation and grammar are correct, appropriate technical terms
are usually used and sources used are referred to within a properly
constructed bibliography. This is the maximum mark for reports which
exceed 3000 words.

4 marks

The layout of the report conforms to that expected of a scientific paper with
appropriate and helpful subheadings The organisation of the report shows
evidence of thoughtful planning and the aim(s) and conclusion(s) of the
project are clearly stated and discussed. Images illustrate the points
effectively and enhance the clarity of the report.

Data are presented effectively in graphs, tables or diagrams which follow
scientific conventions and are clearly and accurately labelled using SI units
where appropriate.

Spelling, punctuation and grammar are correct, and appropriate technical
terms are used throughout. Sources are selected and used appropriately and
are correctly and clearly referenced within a properly constructed
bibliography. The report is within the word limit of 3000 words.

6 marks
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Administration of the coursework scheme for Unit 5

Coursework must be marked by the centre, using the criteria set out on pages 39-42. The written
work must be marked by the teacher who has supervised the student. A coursework record
should be annotated by the teacher to show how the marks have been awarded for each student.
These record cards/sheets must be available for moderation and only this information and the
electronic version of the report will be looked at by the moderator.

Teachers must keep records of assessment for each student during the course, using the
electronic coursework record sheets provided by Edexcel (available from the Edexcel website)
and printed for use in centres. The centre must certify that the assessed work is the unaided
work of the student concerned. Students are also required to certify that the investigation is their
own unaided work.

A Teacher Examiner Mark Sheet must be submitted to Edexcel for every student.
Internal standardisation

Where more than one teacher has been involved in the assessment of coursework, centres must
make arrangements for internal standardisation. Internal standardisation should be supervised by
a teacher nominated from those who have carried out the assessment, and should ensure that the
assessment criteria have been applied consistently.

Centres will be required to verify to Edexcel that internal standardisation has taken place.
External moderation

Edexcel will appoint an external moderator to undertake the moderation of teachers’ assessment
of coursework by sampling student work. All coursework should be completed by the dates
notified to centres, including internal standardisation of assessment. By the dates notified, the
coursework marks of all students should be submitted to Edexcel via Electronic Data
Interchange (EDI) or optically-read mark sheets supplied by Edexcel. The material to be used
for moderation will consist of:

a the completed coursework record sheet for the student in electronic format (available from
the Edexcel website)

b the student’s report in electronic format
¢ the student’s authentication certificate (see Appendix 4, page 82).
Both (b) and (c¢) should be contained within student’s own electronic folder.

The moderator will inspect a representative sample, and may look at more if necessary. Centres
must retain a copy of students’ work in case the moderator has problems accessing the files.
Information about moderation procedures will be sent to centres making entries for this
specification and will also be available from the Edexcel website.
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Presentation of the specification by themes - AS

The learning outcomes for the AS specification are organised below according to biological
theme. This enables teachers to identify how the learning outcomes in the Topics link together
as themes, should this approach be helpful. Each learning outcome retains the same identifying
numbers. There is a mapping document on page 55 to show the distribution of the fourteen
themes through the AS and A2 units.

Theme 1:

1.1.1

1.1.2

1.2.1

245

24.6

Theme 2:

1.1.5

1.1.6

44

Transport

Explain why many animals have a heart and circulation (mass transport to overcome
limitations of diffusion)

Explain how the structures of blood capillaries, arteries and veins relate to their
functions

Relate the structure and operation of the mammalian heart to its function (the cardiac
cycle including diastole, atrial systole and ventricular systole)

Describe the blood clotting process (thromboplastin release, conversion of
prothrombin to thrombin and fibrinogen to fibrin) and its role in CVD

Describe what is meant by blood pressure and explain the role of high blood pressure
in CVD

Describe the normal electrical activity of the heart, including the roles of the sino-
atrial node (SAN), the atrio-ventricular node (AVN) and the bundle of His, and how
the use of electrocardiograms (ECGs) can aid the diagnosis of CVD and other heart
conditions

Describe the properties of gas exchange surfaces (large surface to volume ratio,
thickness of surface, difference in concentration) and explain how the structure of the
lung provides a large surface area to volume ratio

Explain the relationship between structure and function in sclerenchyma fibres
(support) and in xylem vessels (support and transport of water and mineral ions
through the stem)

Explain the role of adhesion, cohesion and the transpiration stream in the movement
of water through the stem.

Health

Describe the blood clotting process (thromboplastin release, conversion of
prothrombin to thrombin and fibrinogen to fibrin) and its role in CVD

Describe the symptoms of CVD, ie coronary heart disease (CHD) and stroke, and the
factors which increase the risk of CVD (genetic, diet, age, gender, high blood
pressure, smoking and inactivity)

Describe the normal electrical activity of the heart, including the roles of the sino-
atrial node (SAN), the atrio-ventricular node (AVN) and the bundle of His, and how
the use of electrocardiograms (ECGs) can aid the diagnosis of CVD and other heart
conditions
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1.1.10
1.1.11

1.1.16

1.1.18

1.2.16

23.14

2.3.15

Theme 3:

1.1.12

1.1.13

1.1.14

1.2.6

1.2.7

1.2.8

Analyse quantitative data on illness and mortality rates to determine health risks and
recognise that it is important to distinguish between correlation and causation

Explain why people’s perceptions of risks are often different from the actual risks

Analyse data on energy budgets and diet so as to be able to discuss the consequences
of energy imbalance

Discuss the possible significance for health of blood cholesterol levels and levels of
high-density lipoproteins and low-density lipoproteins (HDLs and LDLs)

Discuss how individuals, by changing their diet, taking exercise and not smoking, can
reduce their risk of coronary heart disease

Describe the principles of gene therapy and distinguish between somatic and germ
line therapy

Explain how certain characteristics may be affected by both genotype and the
environment, including human height, skin colour, hair colour and cancers

Explain that cancers arise from uncontrolled cell division (detailed knowledge of the
checkpoint control in the cell cycle is not required) and describe genetic,
environmental and lifestyle causes of cancer.

Biological Molecules

Distinguish between monosaccharides, disaccharides and polysaccharides (glycogen
and starch — amylose and amylopectin) in terms of their structure and their role in
providing and storing energy (B-glucose and cellulose are not required at this stage).
Students should recognise the structural formulae for a-glucose and maltose and the
monomers which make up sucrose and lactose

Describe how monosaccharides join to form polysaccharides through condensation
reactions forming glycosidic bonds, and how these can be split through hydrolysis
reactions

Recognise that glycerol with three fatty acids attached is a lipid and specifically a
triglyceride, describe the formation of ester bonds in condensation reactions and
recognise differences between saturated and unsaturated lipids

Describe the basic structure of mononucleotides as a phosphate group, deoxyribose or
ribose and a base eg thymine, uracil, cytosine, adenine and guanine. Describe the
structures of DNA and RNA as polynucleotides composed of mononucleotides linked
in condensation reactions. Describe complementary base pairing and the hydrogen
bonding involved in the formation of the DNA double helix

Explain the process of protein synthesis (transcription, translation, transfer RNA,
messenger RNA, ribosomes, the role of start and stop codons) explain the roles of the
template (antisense) DNA strand in transcription, codons on messenger RNA and
anticodons on transfer RNAs

Explain the nature of the genetic code (triplet code, non-overlapping and degenerate)
and describe a gene as being a sequence of bases on a DNA molecule coding for a
sequence of amino acids in a polypeptide chain
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1.2.9

1.2.10

1.2.12

1.2.13

243

2421

Describe the basic structure of an amino acid (structure of specific amino acids are
not required). Describe the formation of polypeptides and proteins as amino acid
monomers linked by peptide bonds in concentration reactions. Explain the
significance of a protein’s primary structure in determining its three-dimensional
structure and properties as a globular or fibrous protein

Explain the mechanism of action and specificity of enzymes in terms of their three-
dimensional structure and explain that enzymes are biological catalysts that reduce
activation energy

Describe the process of DNA replication (semi-conservative, including the role of
DNA polymerase)

Explain how errors in DNA replication can give rise to mutations and explain how
CF results from one of a number of possible gene mutations

Compare the structure and function of the polysaccharides starch and cellulose
including the role of hydrogen bonds between B glucose molecules in the formulation
of cellulose microfibrils

Explain the effect of increased temperature on the rate of enzyme activity.

Theme 4: Cell Biology

1.2.1

1.2.2

1.2.4

1.2.5

23.1

232

233
234
235
2.3.7

239

2.3.10
23.11

46

Describe the properties of gas exchange surfaces (large surface to volume ratio,
thickness of surface, difference in concentration) and explain how the structure of the
lung provides a large surface area to volume ratio

Describe the structure of the unit membrane (fluid mosaic model) and how its
structure depends on the properties of the phospholipids

Explain what is meant by osmosis in terms of the diffusion of free water molecules
through a partially permeable membrane (consideration of water potential is not
required)

Explain what is meant by passive transport (diffusion, facilitated diffusion), active
transport (including the role of ATP), endocytosis and exocytosis and describe the
involvement of carrier and channel proteins in membrane transport

Describe the ultrastructure of a typical eukaryotic cell (nucleus, ribosomes, rough and
smooth endoplasmic reticulum, mitochondria, centrioles, lysosomes, nucleolus)

Explain the role of the rough endoplasmic reticulum (rER) and the Golgi apparatus in
protein trafficking within cells

Distinguish between the ultrastructures of eukaryotic and prokaryotic cells
Explain the role of DNA replication and mitosis in the cell cycle
Explain the significance of mitosis for growth and asexual reproduction

Explain how mammalian gametes are specialised for their functions including the
acrosome reaction

Explain how meiosis results in the halving of chromosome numbers and the
introduction of variation through random assortment (the stages of meiosis, crossing
over chiasmata are not required)

Explain what is meant by stem cells, pluripotency and totipotency

Discuss the moral, ethical and spiritual implications of stem cell research
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242

244

Theme 5:
2.3.5
2.3.7

2.3.8

239

2.4.10

Theme 6:
1.2.13

1.2.14

1.2.15

1.2.16

2.3.14

2.3.15

2.3.16

2.4.12

2.4.13

Recall the typical ultrastructure of animal cells and contrast this with the
ultrastructure of typical plant cells (presence of cell wall), chloroplasts, amyloplasts
(containing starch grains), vacuole, tonoplast, plasmodesmata, pits and middle
lamellae

Describe the structure of sclerenchyma fibres and xylem vessels and where they are
found in the plant stem. Describe how their physical properties enable them to be
used for human benefit.

Reproduction
Explain the significance of mitosis for growth and asexual reproduction

Explain how mammalian gametes are specialised for their functions including the
acrosome reaction

Explain the importance of fertilisation in sexual reproduction

Explain how meiosis results in the halving of chromosome numbers and the
introduction of variation through random assortment (the stages of meiosis, crossing
over chiasmata are not required)

Relate the structure of seeds to their role in the dispersal and survival of the plant
(adaptations for dispersal, protection and nutrition of the embryo)

Genetics

Explain how errors in DNA replication can give rise to mutations and explain how
CF results from one of a number of possible gene mutations

Explain the terms genotype, phenotype, recessive, dominant, homozygote and
heterozygote and use a knowledge of genetics (including the interpretation of
pedigree diagrams) to answer questions about monohybrid inheritance including CF,
albinism, thalassaemia and garden pea height and seed morphology

Explain how the expression of the CF gene impairs the functioning of the gaseous
exchange, digestive and reproductive systems

Describe the principles of gene therapy and distinguish between somatic and germ
line therapy

Explain how certain characteristics may be affected by both genotype and the
environment, including human height, skin colour, hair colour and cancers

Explain that cancers arise from uncontrolled cell division (detailed knowledge of the
checkpoint control in the cell cycle is not required) and describe genetic,
environmental and lifestyle causes of cancer

Discuss the principal outcomes of the Human Genome Project and the social, moral
and ethical issues which arise from it

Explain how the genetic modification of plants is similar to but distinct from
conventional breeding

Discuss the scientific arguments for and against the use of genetically engineered
plants (improved plant quality, enhanced yield and consequences for the environment
and health)
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2.4.14

Discuss the social and ethical arguments for and against the use of genetically
engineered plants.

Theme 7: Ecology and conservation

24.1

2.4.16

2.4.17

2.4.18

2.4.19

2.4.20

2.4.21

Explain the importance of water and inorganic ions (nitrate, calcium and magnesium)
to plants

Recall the role of the carbon cycle in regulating atmospheric carbon dioxide levels
and discuss the methods that can help to reduce atmospheric levels of carbon dioxide
(including the use of biofuels and reafforestation)

Discuss the possible relationship between CO, levels and global warming and how
this can be investigated practically

Describe and analyse data from different types of evidence for and against global
warming, including temperature records, pollen in peat bogs and dendrochronology
and appreciate that scientific theories must be supported by evidence

Appreciate that data can be extrapolated to make predictions, that these are used in
models of future climate change, and that these models have limitations

Explain how climate change (rising temperature, changing rainfall patterns and
changes in seasonal cycles) can affect plants and animals (distribution of species,
development and life cycles)

Explain the effect of increased temperature on the rate of enzyme activity.

Theme 8: Applications of Biology

1.2.15

1.2.16

1.2.17

1.2.18

1.2.19

1.2.20
244

2.4.13

2.4.14

48

Explain how the expression of the CF gene impairs the functioning of the gaseous
exchange, digestive and reproductive systems

Describe the principles of gene therapy and distinguish between somatic and germ
line therapy

Describe how gel electrophoresis can be used to separate DNA fragments of different
length

Describe how the genetic profiles produced by gel electrophoresis can be used in
genetic screening using gene probes

Explain the uses of genetic screening in the identification of carriers, prenatal testing
(amniocentesis and chorionic villus sampling) and embryo testing

Discuss the social, ethical, moral and cultural issues related to genetic screening

Describe the structure of sclerenchyma fibres and xylem vessels and where they are
found in the plant stem. Describe how their physical properties enable them to be used
for human benefit

Discuss the scientific arguments for and against the use of genetically engineered
plants (improved plant quality, enhanced yield and consequences for the environment
and health)

Discuss the social and ethical arguments for and against the use of genetically
engineered plants
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2.4.18

2.4.19

Describe and analyse data from different types of evidence for and against global
warming, including temperature records, pollen in peat bogs and dendrochronology
and appreciate that scientific theories must be supported by evidence

Appreciate that data can be extrapolated to make predictions, that these are used in
models of future climate change, and that these models have limitations.

Theme 9: Experimental and investigative skills

1.1.9

1.1.11

1.1.15

1.1.17

1.2.3

1.2.11

1.2.17

23.6
2.3.13

244

2.4.7

2438

249

2.4.18

2.4.22

2.4.23

Analyse quantitative data on illness and mortality rates to determine health risks and
recognise that it is important to distinguish between correlation and causation

Analyse data on energy budgets and diet so as to be able to discuss the consequences
of energy imbalance

Calculate body mass indices (BMIs) using the formula BMI = body mass (kg)/height’
(m) and explain their significance

Describe how the effect of caffeine on heart rate in Daphnia can be investigated
practically

Describe how the effect of temperature on membrane structure can be investigated
practically

Describe how enzyme concentrations and substrate concentrations can affect the rates
of reactions and how the effect of enzyme concentration on reaction rate can be
investigated practically

Describe how gel electrophoresis can be used to separate DNA fragments of different
length

Describe the stages of mitosis and how they can be observed practically

Describe how the expression of a gene can be demonstrated practically by induction
of B galactosidase

Describe the structure of sclerenchyma fibres and xylem vessels and where they are
found in the plant stem. Describe how their physical properties enable them to be
used for human benefit

Describe how to determine the strength of fibres

Compare how William Withering developed his digitalis soup with drug developing
and testing nowadays

Describe how to investigate the antibacterial properties of plants

Describe and analyse data from different types of evidence for and against global
warming, including temperature records, pollen in peat bogs and dendrochronology
and appreciate that scientific theories must be supported by evidence

Describe how to investigate the effects of temperature on the development of
organisms (eg plant growth or brine shrimp hatch rates)

Discuss the way in which scientific conclusions about controversial issues can
sometimes depend on who is reaching the conclusions, including their ethical and
cultural perspectives.
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Presentation of the specification by themes - A2

The learning outcomes for the A2 specification are organised below according to biological
theme. This presentation enables teachers to identify how the learning outcomes in the topics
link together as themes. Each learning outcome retains the same identifying number. Some of
the AS themes are continued into A2 whilst other themes are introduced into the A2. This can
be seen in the mapping document on page 55 which shows the distribution of the 14 themes
through the AS and A2 units.

Theme 6: Genetics (continued)

452

453

4.5.12

4.5.14
5.8.16

5.8.17

Explain what is meant by conservation of genetic diversity and explain how genetic
diversity is generated through mutations and recombination of genes including
independent assortment and crossing over

Explain the inheritance of characteristics controlled by alleles at two loci. Students
should be able to construct and interpret genetic diagrams for dihybrid crosses
(linkage is not required)

Describe how natural selection can lead to evolution through gene mutation and
changes in allele frequencies

Explain how reproductive isolation can lead to speciation

Explain that some characteristics are controlled by alleles at many loci (polygenic
inheritance) and how this can give rise to phenotypes which show continuous
variation

Consider the methods used to compare the contributions of nature and nurture to
brain development (including evidence from the abilities of new born babies, animal
experiments, studies of individuals with damaged brain areas, twin studies and cross-
cultural studies).

Theme 7: Ecology and conservation (continued)

4.5.1

454

4.5.5

4.5.6

4.5.10

50

Explain the principles of taxonomy and its significance in addressing the challenges
faced by the scientific community in cataloguing biodiversity. Describe how keys are
used for identification purposes. Students only need to know the features of the five
kingdoms, but should appreciate that other classification systems exist (details of
other taxonomic groups are not required).

Describe how to carry out a study on the ecology of a named terrestrial or semi-
terrestrial habitat (including the use of quadrats and transects to assess abundance and
distribution of organisms and the measurement of abiotic factors to include soil
factors, temperature, humidity and aspect.)

Explain the distribution of organisms in the habitat named in terms of biotic and
abiotic factors measured and considered

Discuss the adaptations of one species in each of the trophic levels in a habitat they
have studied

Explain the relationship between gross primary productivity, net primary productivity
and plant respiration
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4.5.11

4.5.16

4.5.17

4.5.18

4.5.19

Carry out calculations to determine the efficiency of energy transfers between trophic
levels

Describe the concept of succession to a climax community

Discuss the extent to which zoos can play a role in the conservation of endangered
species (scientific research, captive breeding programmes, reintroduction
programmes and education)

Discuss ways in which conflicts between wildlife and humans can be reconciled and
the social and cultural issues involved

Discuss how cultural issues are reflected in the legislation which drives UK and
international initiatives that use biological principles to manage conservation and
development sustainably.

Theme 8: Applications of biology (continued)

4.5.15

4.6.1

4.6.2

4.6.3
4.6.18
5.7.14

5.7.15

5.8.17

Appreciate why, for cultural reasons, the theory of evolution has been so
controversial for some people

Describe how forensic pathologists determine the time of death (extent of
decomposition, forensic entomology, body temperature, degree of muscle
contraction)

Describe how forensic pathologists determine the identity of a dead person (physical
resemblance, DNA fingerprinting, dental records)

Interpret data on the typical stages of succession on dead bodies
Discuss how an ‘evolutionary race’ exists between pathogens and drug developers

Explain how medical technology, including the use of key-hole surgery and
prostheses, is enabling those with injuries and disabilities to participate in sports

Discuss whether the use by athletes of performance-enhancing substances, including
creatine, testosterone and erythropoetin, is morally and ethically acceptable

Consider the methods used to compare the contributions of nature and nurture to
brain development (including evidence from the abilities of new-born babies, animal
experiments, studies of individuals with damaged brain areas, twin studies and cross-
cultural studies).

Theme 9: Experimental and investigative skills (continued)

454

4.5.6

4.6.16
5.79

Describe how to carry out a study on the ecology of a named terrestrial or semi-
terrestrial habitat (including the use of quadrats and transects to assess abundance and
distribution of organisms and the measurement of abiotic factors to include soil
factors, temperature, humidity and aspect.)

Discuss the adaptations of one species in each of the trophic levels in a habitat they
have studied

Describe how to investigate the effect of different antibiotics on bacteria

Describe how to investigate the effects of exercise on tidal volume and breathing rate
(knowledge of spirometer will not be assumed)
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5.8.10

Describe how to investigate visual perception in humans (pattern recognition, optical
illusions eg the Miiller-Lyer illusion).

Theme 10: Photosynthesis and respiration

4.5.7

4.5.8

5.74

5.7.5

5.7.6

5.7.7

Explain the light dependent reactions of photosynthesis in C3 plants including how
light energy is trapped by exciting electrons in chlorophyll and the role of these
electrons in generating ATP, reducing NADP and producing oxygen through
photolysis

Explain the light-independent reactions in C3 plants as reduction of carbon dioxide
using the products on the light-dependent reactions (fixing of carbon dioxide in the
Calvin cycle the role of GP, GALP and RuBP). Describe the products as simple
sugars which are used by plants, animals and other organisms in respiration and the
synthesis of new biological molecules

Describe the roles of glycolysis in aerobic and anaerobic respiration, starting with
phosphorylation of glucose and ending with pyruvate (names of other compounds are
not required)

Describe the role of the Krebs cycle in the complete oxidation of glucose and
formation of CO,, ATP, reduced NAD and reduced FAD (names of other compounds
are not required)

Describe the synthesis of ATP by oxidative phosphorylation associated with the
electron transport chain in mitochondria including the role of chemiosmosis

Explain the fate of lactate after a period of anaerobic respiration in mammals.

Theme 11: Infection and immunity

4.6.5

4.6.6

4.6.7

4.6.8

4.6.9

4.6.11

4.6.12

4.6.13

52

Describe the course of tuberculosis (TB) as an instance of a bacterial infection and of
Human Immunodeficiency Virus (HIV) as an instance of viral infection

Explain how infectious diseases, as exemplified by TB and HIV, have a sequence of
symptoms which may result in death

Describe the non-specific responses of the body to infection (inflammation, lysozyme
action, interferon, phagocytosis)

Explain the roles of antigens and antibodies in the body’s immune response including
the involvement of plasma cells, macrophages, antigen-presenting cells and major
histocompatibility complexes

Distinguish between the roles of B cells (B memory and B effector cells) and T cells
(T helper, T killer and T memory cells) in the body’s immune response

Explain how an infectious disease, as exemplified by TB, can interfere with the
body’s negative feedback mechanisms for thermoregulation

Describe the major routes pathogens may take in entering the body and explain the
role of barriers in protecting the body from infection (skin, stomach acid, gut and skin
flora)

Explain how individuals may develop immunity (natural, artificial, active, passive)
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4.6.14

4.6.17

Discuss how ‘the evolutionary race’ between pathogens and their hosts has resulted in
sophisticated evasion mechanisms in Human Immunodeficiency Virus (HIV) and
Mycobacterium tuberculosis (TB)

Explain why antibiotic resistance in bacteria is an increasing problem

Theme 12: Evolution

4.5.12

4.5.13

4.5.14
4.5.15

Describe how natural selection can lead to evolution through gene mutation and
changes in allele frequencies

Discuss the historical development of the theory of evolution with reference to the
work of Darwin, Wallace, Lamarck and Malthus

Explain how reproductive isolation can lead to speciation

Appreciate why, for cultural reasons, the theory of evolution has been so
controversial for some people.

Theme 13: Exercise, anatomy and physiology

4.6.10
5.7.1

573

5.7.8

5.7.10

5.7.11

5.7.12

5.7.13

Explain the role of negative feedback in maintaining systems within narrow limits

Recall the way in which muscles, tendons, the skeleton and ligaments interact to
enable movement including antagonistic muscle pairs, extensors and flexors

Explain how phosphorylation of ATP requires energy and how dephosphorylation of
ATP provides an immediate supply of energy for biological processes

Explain how variations in ventilation and cardiac output enable efficient delivery of
oxygen to tissues and removal of carbon dioxide from them, including how the heart
rate and ventilation rate are controlled and the roles of the cardiovascular control
centre and the ventilation centre

Discuss why some animals are better at short bursts of high intensity exercise while
others are better at long periods of continuous activity

Describe the structural, and explain the physiological, differences between fast and
slow twitch muscle fibres

Discuss the concept of homeostasis and its importance in maintaining the body in a
state of dynamic equilibrium during exercise as exemplified by thermoregulation,
including the role of the heat loss, heat gain centres and mechanisms for controlled
body temperature

Discuss possible disadvantages of exercising too much (wear and tear on joints,
suppression of the immune system) and exercising too little (increased risk of
obesity, CHD and diabetes).

Theme 14: Nervous and hormonal control

5.83

Describe how a nerve impulse (action potential) is conducted along an axon
including changes in membrane permeability to sodium and potassium ions and the
role of the nodes of Ranvier
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5.84

5.8.5

5.8.6

5.8.7

5.8.8

5.8.9

5.8.11

5.8.12

5.8.13
5.8.14

5.8.15

54

Describe the structure and function of synapses including the role of
neurotransmitters (including acetylcholine)

Describe how the nervous systems of organisms can detect stimuli with reference to
rods in the retina of mammals, the roles of rhodopsin, opsin, retinal, Na" ions, cation
channels and hyperpolarisation of rod cells in forming action potential in the optic
nerve

Compare and contrast nervous and hormonal coordination (details of individual
hormones are not required)

Locate and state the functions of the regions of the human brain’s cerebral
hemispheres (ability to see, think, learn and feel emotions), hypothalamus
(thermoregulate), cerebellum (co-ordinate movement) and medulla oblongata
(control the heartbeat)

Explain how images produced by MRI, fMRI and CT scans can be used to
investigate brain structure and activity

Discuss the evidence that there exists a critical ‘window’ within which humans must

be exposed to particular stimuli if they are to develop their visual capacities to the
full

Describe ways in which animals including humans can learn (habituation, classical
conditioning, operant conditioning and insightful learning)

Describe the role animal models have played in understanding human brain
development and function (Pavlov’s dogs, Hubel and Wiesel’s experiments with
monkeys and kittens)

Discuss the moral and ethical issues related to the use of animals in medical research

Explain how imbalances in certain, naturally occurring, brain chemicals (dopamine,
serotonin) can contribute to adverse consequences for health (Parkinson’s disease,
depression) and to the development of new drugs

Explain the effects of drugs on synaptic transmissions with particular reference to
ecstasy (MDMA) and the use of L-Dopa in the treatment of Parkinson’s disease.
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Mapping of themes in AS and A2 units

Theme AS A2
1 Transport v
2 Health v
3 Biological Molecules v
4 Cell Biology v
5 Reproduction v
6 Genetics v v
7 Ecology and Conservation v v
8 Applications of Biology v v
9 Experimental Investigative Skills v v
10 Photosynthesis and Respiration v
11 Infection and Immunity v
12 Evolution v
13 Exercise, Anatomy and Physiology v
14 Nervous and Hormonal Control v
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Textbooks and other resources

Salters-Nuffield Advanced Biology course materials

Comprehensive support materials for students, teachers and technicians are being produced by
the Salters-Nuffield Advanced Biology project team in the Science Curriculum Centre,
University of York and The Nuffield Foundation, working with teachers, academics and
industrialists.

All the Salters-Nuffield Advanced Biology course books are published by Heinemann
Educational. Pilot books for the AS Units were published in 2002, and those for the A2 Units in
2003 will be revised and re-edited in the light of feedback from pilot centres for full publication
in 2004/2005.

The books are listed below:

o A2 Topics 1 & 2 Student Book, summer 2003, ISBN: 0435628364

o A2 Topics 3 & 4 Student Book, winter 2003, ISBN: 0435628372.

o AS Topics 1 & 2 Student Book, summer 2002, ISBN: 0435628348

o AS Topics 3, 4 & 5 Student Book, summer 2002, ISBN: 0435628356
These books devote one chapter to each of the course topics. Each chapter includes:
e overview of the topic

e contextual material

e exposition of biology concepts and principles

e details of activities and assignments

e suggestions for further reading and investigation

e questions and problems.
Website and CD-Rom support

These include:

e online activities using modelling simulations and animations

e online self-tests for students

e customisable practical worksheets and notes

e online activities to develop and support related science, maths and ICT skills
e online discussion forum

e teacher and technician guidance and notes

e updates from the Salters-Nuffield team.

Website details

www.heinemann.co.uk/science
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Texts

The post-pilot materials will consist of two student books (one for the AS course and one for the
A2) and electronic support.

For details of publication dates and prices contact:

Heinemann Educational Publishers
Halley Court

Jordan Hill

Oxford

0X2 8EJ

Telephone: 01865 311366
Website:  www.heinemann.co.uk

Order telephone number: 01865 888080

Order fax: 01865 314029
Order email: orders@heinemann.co.uk
Other texts

e Biological Nomenclature — standard terms and expressions used in the teaching of biology,
(Third Edition, Institute of Biology, 2000) ISBN: 0900490365

o Signs, Symbols and Systematics, The ASE companion to 16 — 19 science (ASE, 2000)
ISBN: 0863573126

e Topics in Safety — Third Edition (ASE, 2001) ISBN: 0863573169
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Support and training

Support from the project team

The Salters-Nuffield Advanced Biology project team runs training courses for teachers and
technicians from centres that are following, or preparing to follow, the Salters-Nuffield
Advanced Biology course.

The project team also runs an advice service to help with questions concerning the teaching of
the course.

For further information please contact the project secretary at:

Salters-Nuffield Advanced Biology Project
Science Curriculum Centre

University of York

Heslington

York

YO10 5DD

Telephone: 01904 432524
Fax: 01904 434078
Email: nn2@york.ac.uk

The Salters-Nuffield Advanced Biology website contains further information about the project
and can be found at:

www.advancedbiology.org

Enquiries concerning assessment and administration should be addressed to the Assessment
Leader for Biology at Edexcel. Issues relating to the specification should be addressed to the
Qualification Leader for Biology at Edexcel.

Support from Edexcel

The following support materials will be available from Edexcel:
e specimen papers
e exemplar coursework.

Other materials will be available to centres during the lifetime of the specification in response to
centres’ needs.

Additional copies of specification support materials may be obtained from:

Edexcel Publications

Adamsway

Mansfield

Notts NG18 4FN

Telephone: 01623 467467

Fax: 01623 450481

Email: publications@linneydirect.com
Website: www.edexcel.org.uk
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Examiner report and comments

A subject report will be issued to centres for the Edexcel AS and Advanced GCE in Biology
(Salters-Nuffield) after each examination series. Additional copies may be obtained from
Edexcel Publications (address on previous page).

Training

A programme of Professional Development and Training courses covering various aspects of
the specification and examination will be arranged by Edexcel each year on a regional basis.
Full details may be obtained from:

Professional Development and Training

Edexcel

One90 High Holborn

London

WC1V 7BH

Telephone: 0870 240 9800

Fax: 0207 404 0520

Email: trainingenquiries@edexcel.org.uk

Regional offices and enquiries

Further advice and guidance is available through our national network of regional offices. For
details of your nearest office, please call Customer Services on 0870 240 9800.

Other useful contacts

Institute of Biology Wellcome Trust
Head of Education and Training 183 Euston Road
Institute of Biology London NW1 2BE
20 Queensberry Place

Telephone: 020 7611 8888

London SW72DZ Website: www.wellcome.ac.uk
Telephone: 020 7581 8333 Email: contact@wellcome.ac.uk
Website: www.iob.org

Email: info@iob.org

National Centre for Biotechnology Education
University of Reading

Whiteknights

PO Box 226

Reading RG6 6AP

Telephone: 01189 973743
Website: www.ncbe.reading.ac.uk
Email: NCBE@reading.ac.uk
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Grade descriptions for advanced level

The following grade descriptions indicate the level of attainment characteristic of the given
grade at Advanced level. They give a general indication of the required learning outcomes at
each specified grade. The descriptions should be interpreted in relation to the content outlined in
the specification. They are not designed to define the content. The grade awarded will depend in
practice upon the extent to which the student has met the assessment objectives overall.
Shortcomings in some aspects of the examination may be balanced by better performances in
others.

Grade A

Students recall and consistently use biological knowledge, facts, principles and concepts from
the whole specification with few significant omissions, and show good understanding of the
principles and concepts they use. They select biological knowledge relevant to most situations
and present their ideas clearly and logically, making use of appropriate biological terminology,
particularly when referring to specific technical terms and in expressing more general concepts
and ideas.

Students accurately carry out a range of calculations in a logical manner with little guidance
and, where appropriate, support their solutions by logical explanation. They demonstrate a good
understanding of principles and apply them in both familiar and new contexts. They show
insight into problems and suggest a number of possible solutions, using techniques, arguments
or knowledge and understanding from more than one area of the specification and other areas of
their experience. Most responses are correct, relevant and logical. In particular, longer questions
are answered to an appropriate depth, and ideas are communicated effectively with coherent and
detailed explanations.

In experimental activities, students independently formulate a clear and accurate plan. They use
a range of manipulative techniques safely and skilfully, making and recording observations with
appropriate precision. They interpret and describe the trends and patterns shown by data
presented in tabular or graphical form, indicating, where appropriate, anomalies and
inconsistencies. They provide coherent, logical and comprehensive explanations using
appropriate biological knowledge and terminology. They comment critically on data, evaluate it
and use it to support or reject various hypotheses. They present clearly and concisely both sides
of an argument by weighing up the evidence.

Grade C

Students recall and show a sound use of biological knowledge, facts, principles and concepts
from many parts of the specification and show understanding of some fundamental principles
and concepts. They frequently select biological knowledge relevant to a particular situation or
context and present their ideas clearly and logically, making use of appropriate biological
terminology.

Students carry out a range of calculations, making progress with minimal guidance. They show
knowledge of fundamental principles and are often able to apply these in new contexts. They
bring together information from more than one area of the specification. Many responses are
correct, relevant and logical.
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In experimental activities, students formulate a plan which may need some modification. They
use a range of techniques safely, making and recording observations and measurements which
are adequate for the task. They interpret and explain experimental results, relating these to
biological knowledge and understanding and, with help, evaluate their results. They comment
on data and use selected data to support a particular hypothesis. They make choices in statistical
sampling.

Grade E

Students recall and use biological knowledge, facts, principles and concepts from some parts of
the specification and demonstrate some understanding of fundamental principles and concepts
beyond that expected of sound GCSE students.

Students select discrete items of knowledge in response to structured questions and use basic
biological terminology. This may be displayed consistently across the questions set or may vary
between being quite good and poor on different questions.

Students select appropriate facts and principles to solve problems concerning familiar material.
Where problems are concerned with unfamiliar material, answers relate to the appropriate
subject area, even if difficulties are experienced in applying the facts and principles involved.

With some guidance, students accurately carry out straightforward calculations involving the
rules of number, such as calculations of percentages, making clear the steps in the calculation.
They apply knowledge and biological principles contained within the specification to material
presented in a familiar or closely related context.

They make connections between some ideas encountered in different parts of the specification.
Their answers show some logic and coherence, although they may include irrelevant material.
They use correctly a limited range of biological terminology.

In experimental activities, students formulate some elements of a practical approach when
provided with guidance. They carry out frequently encountered practical procedures in a
reasonably skilful manner, recognising the risks in familiar procedures and obtaining some
appropriate results. They interpret broad trends shown by data presented in tabular or graphical
form. They select appropriate facts and principles to produce limited but relevant explanations
and make superficial conclusions from data. They may need assistance to relate these to
biological knowledge and understanding.
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Appendices

Appendix 1: Glossary of terms used in the specification
and in the written tests

62

Advantages, disadvantages

Here there will be two (or more) sets of data, structures, functions, processes or events to be
referred to and the answer must relate to both. One process, or whatever, is required to be
compared with another. It is important that the answers are comparative and that the feature
being referred to is clearly stated.

Analyse and interpret

Identify, with reasons, the essential features of the information or data given. This may
involve some manipulation of the data.

Appreciate

Show an awareness of the significance of, but without detailed knowledge of, the
underlying principles.

Compare, contrast, distinguish between, differs from

As with advantages and disadvantages, here there will be two (or more) sets of data,
structures, functions, processes or events to be referred to and the answer must relate to
both. It is important to select equivalent points and keep them together.

Compare generally indicates that similarities as well as differences are expected; contrast,
distinguish between or differs from indicate that the focus should be on the differences.

Demonstrate
Show the effects, probably through practical experiment.
Describe

This may be related to a biological event or process, or to data presented in a table, graph or
other form. The description must be concise and straightforward, using relevant biological
terms rather than vague generalisations. The trend should be presented in words or
translated into another form. If interpreting numerical data, it is often appropriate to refer to
the figures, and these should be ‘manipulated’ in some way, for instance the trend could be
quantified or the percentage difference over a period of time calculated.

Discuss

Give a considered account of a particular topic about which a degree of uncertainty exists.
Distinguish

Identify appropriate differences in a given context.

Explain, give explanations, give reasons

The answer would be expected to draw on biological knowledge to give reasons or
explanations for the information or data given. Usually 2- or 3-mark answers are required
and the answer should go beyond just repetition or reorganisation of the information or data
presented. Students should check that their response answers the question, ‘Why ...?".

UAO015818 — Specification — Edexcel AS/A GCE in Biology (Salters-Nuffield) — Issue 1 — January 2005



Make a link
Point out the connection between separate points.
Name, state, give

Indicate that short, factual answers are needed, possibly with precise use of biological terms
or the name of a structure. Often one-word answers are sufficient.

Recall

Present knowledge gained at Key Stage 4 through the study of the National Curriculum
science programme and through the study of units in this specification.

Review
Make a general survey of an extensive topic.
Suggest/suggestion

Implies that the answer may include material or ideas which have not been learnt directly
from the specification. A reasonable suggestion, using biological knowledge and
understanding of related topics, is required.

Summarise

Give a concise account of the main points.

Understand

Explain the underlying principles and apply the knowledge to novel situations.

Using the information in the diagram/on the graph/in the table/features visible in the
diagram

Refer only to the information presented in the question and not other examples or features,
which may be perfectly correct but are not shown and are, therefore, not what the examiners
require.

UAO015818 — Specification — Edexcel AS/A GCE in Biology (Salters-Nuffield) — Issue 1 — January 2005 63



S00T Arenuef — [ anss| — (P[oLNN-s10)[es) AF0[o1g Ul HOD V/SV [09XdpH — uoneoyyroads — 818510V

¥9

€0

(4%

qreo

SISISS

SISISS

SISISS

SISISS

SISISS

SISISS

BLED

uoneBIIUNWWO))

9N

< jun

yun

€ nun

¢nun

I upn

(€ 19497)
SIIMIS A3

*MO[Oq PIIBIIPUL Sk SN [[& JO SUIyoed) oY) Ul SsLIe [[Im S[[Is ured o3 sonrunizoddo 1oyung pue ‘¢ xipuaddy ul poyy3iysy are sojdwexq

"PROUBAPY DD SAIPNIS [BISUID) [90XoPH oY} Jo 11ed Se IO S)S9) SUO[e-PUBIS SB UdYR) 9q ABW 3SIY [, *AS0[0UY03) UONBWLIOJUI PUL Joquinu
Jo uoneorjdde ‘uonesrunwWod YIm pPIJeIdosse SIS} [BUI)XS Y} 9Y1IOpUN 0) PASU OS[E [[14 uonedyIend) SIS A9 oY} spIemo) Junpiom sjuopmis ‘A[jeuonippy

‘Suiajos wojqoid e

doueuiof1ad pue Surured] umo Jurrordwr e

SIOYIO [PIM SUIOM e
Ioqumnu jo uoneordde e
A3o10utd9} UOTJBWLIOJUL e

uonedinuimod e

1€ [9A97 1B uoneoLy10ads s1y} y3noayy pado[aaap aq ued S[[fs A9y SurmojoJ oy ‘renonted uf

‘sor10j310d 119} 10J 0UDPIAD JJeIOUIS

SIS Aoy 1oy} dojorop e

:01 syuopmys 10y sapruniroddo Jo o3uer € s19130 uonedyIenb (progInN-sioles) £3o101g gDD PIOULAPY pue SV 9L

9]qe)l Atewuwns - suiddew s))1)s A9Yy :7 xipuaddy




$9

$00¢ Arenuef — [ anss[ — (PIPIINN-sII[ES) AS0[01g UI DD V/SV [09XdpH — uonedyroads — 818510V

¥eSd

€€Sd

[

SISISS

SISISS

SISISS

SISISS

SISISS

SISISS

['¢Sd

SuIA[oS WR[qOIJ

>

S

>

S

S

>

(43

S

S

S

S

S

S

[

JJUBULIOJIDJ put Sulwied | um() sursoaduy

S

>

S

>

>

S

(43

>

S

>

S

S

>

e

SIYPO YIM SUDIOA

S

S

S

S

S

S

€ EN

S

>

S

>

>

S

CEN

>

S

>

S

S

>

['EN

Jquiny jo uonedddy

¢ell

¢ell

S

S

S

['€ll

A3o[0uydd I, uonvuLIOJU]




S00T Arenuef — [ anss| — (P[oLNN-s10)[es) AF0[o1g Ul HOD V/SV [09XdpH — uoneoyyroads — 818510V

99

', otdo ], — ¢o1qerdoooe A[reoryio 110ds ur saoueisqns SurouBquUo 90ULULIOJIod JO oSN oY) S| e
G pue ‘¢ ‘z sordo ] — A3o1outo9) ouad jo suoneorddy e

¢ ordo], — joAIAInS s[ewrue paroduepud d[oy SO0z ue) e

 o1do], — (oImng o[qeureisns aiow e opraoid syjuejd ue) e

 ordo] — (Sutuaddey Ajeos oueyo gjewWIO S| o

¢ o1do], —109l01q swouan uewingy 9y} jo s3urpury oyj jo oedwr oYy, e

¢ o1do, — yoIeasal [BOIPIW J0J S[[9D WA)S JO ASN Y} UI SINSSI [BIOOS PUB [BOIYIO Y], e
7 o1do], — 3unsa) o1joua3 Jo Asn JY) Ul SANSSI [BIOOS PUEB [BOIYIQ AU,

[ o1do], — yi[eay uo sao10yd J[AISAI] Jo Joedwr oy, e

[ oido], — st jo uondoorad oy e

:9pnJour UOISSNOSIP 10J $309[qns JueAd[dY

-9jerrdosdde se 9nqrnuoo 03 s19y30 10§ santunroddo 91ea1d Os[e PNOYS A ], "SISYI0 03 A[OATJISUSS
Surpuodsar pue Furusiy 3s[iym seapt pue sjuiod dojoAdp pue ‘SUONNQLIIUOD JUBAJ[IL AUR JBI[O el
PINOYS SIUIPNIS UOISSNISIP A} SULIN( "UOISSNISIP Y} Ul PIsn 9q Aewu ATB[NQEO0A ISI[R10adS "A109Y)

Jo juotdo[oAap o3 03 ped [[IM SI0M [eo1jorId JO SUOISSNOSIP UJ() “PIBIOp AIdA pue [emdoouod aq
Aew OTYM JO SWIOS ‘SBIPI JO IOqUINU B UO PIseq 9q ued s3193[qns xojdwo) “uorssnosip dnoid e Jo siseq

"109[qns
x9[dwoo © Jnoqe uoIssnosIp

93 SUTWLIOJ 0} SOAJOSWIAY) PUS] UONLOYIAds (PoIPnN-sI9Ies) A3o1org o ur so1do) ay3 Jo AuelN | L ‘9 ‘¢ ‘€ ‘7“1 dnoi3 e 0} anquyuo) eBI°€)
judwdaInbax
JUDUWISSISSE [BUId)ul 10 Jududo[aA9p 10j saptunjaoddQ S} TV/SV JUIPIAI o1jojya0d [[DYS A

‘DD PAOUBAPY S} U0 paseq swwrerdord Surured] pue Suryoes) djerrdoidde ue ySnoayy s[[ys asays Jo [[e do[oasp 03 J[qe 9q [[Im
SIUSPN)S "SJUSWNIOP J)LIM PUL UOTIBULIOJUI OSISOYIUAS PUB Peal ‘suonejudsaid oAI3 pue SuoISSnosIp ploy 03 painbar are sjuapnis [[I3s A3 UONEIIUNWIWIOD Y} 10,]

€ ]9A3] - UoljedIUNWWOo)

*90uap1ad orjojrod ajerrdordde Jo uonersuag oy syeyIIoe] pue JusWdO[OASD [[IS A3 PIE [[IM UOIYM ‘SOIAIIOR
QATIRIS[[I QIR ‘[[I[S YOB 10} ‘mo[ag ‘senruniroddo asoyy Jo Surddews payrejop e sapraoid os[e pue sjuawaimbal 90uapIas s[s £ ay3 sayynuapl xipuadde
SIYL, "POYIIUSPI S[[INS A3 2y JO XIS [[& Jo Juowdolaaap oy} 10J sonrumioddo apraoid [[1m (P[OLINN-SIOIES) AS0[01g DD POOUBAPY PUB SV U} UIIIM JIUn yoeyq

sSuo13sa88ns Juawdo]aAap SIS A9y :€ xipuaddy




L9

$00¢ Arenuef — [ anss[ — (PIPIINN-sII[ES) AS0[01g UI DD V/SV [09XdpH — uonedyroads — 818510V

"L otdog,
—110ds ur 9jedronaed 03 san[IqesIp pue saLN(UI Yirm 3SOY) 9[qeUS UBD SIISO[OUYId} [BIIPOW MO e

G pue ¢ ‘z sordo — sor3o[ouyodl YN e

G 01do ] — UON)BAIOSUOD UI SOOZ JO 9]0 FUIURYD oY, e

 ordo T, — juowdo[oAdp d[qeureisns pre 0} sjerrojew jueyd Jo sas) e

¢ oido], —109f014 swouan uewIng Y] e

¢ o1do] — yoIBaSaI [[90 WS e

[ otdo], — Sunea Ayifeay jo uonowold oy pue 13Ip padue[equn Y], e
:opnjour uonejuasaid € Jo sIseq Ay} W0} P[Nod YOIy seale 30alqng

urod xo[dwos & £oAu00 d[oy pue ojensn[[r 0} pasn 3q p[noys d3ewr duo }sed[ 1y ‘sarord
pue sassao01d pue snieredde Jo sweiderp pue sydeid ‘S[OpoU JB[NOI[OW ‘SIIBYD OPNOUl P[NOD SOFeW]
-QouaIpne oy} d3e3uo djoy pue syurod sjensn[yl 03 Yroq pasn oq pinoys sagew ‘vjeridordde aroyp

"0J0 ‘PALIBA 9JIOA JO JUO) @
Q0USIPNE A} JAJOAUI 0} PASN JOUILIAAX doUAIPNE @
syutod x9[dwoo drensnyyr 03 sA[dwexd Jo asn oy} e

:se yons sanbruyo9) Jo a3ues djerrdoidde ue
opnjoul prnoys uonejuasard Y[, 'SLIPI puL UOHBULIOJUI JO 90uanbas oY) MO[[0] 0} dOUIPNE Y} SMO[[E
yorym ‘aanjonys [eo130[ e 9Ary pinoys uonejuasaid oy, -109(qns ayy pue souarpne 1oy} 03 yeridoidde

are yoIyMm ‘91A1s pue a3endue] B asn pue A[Ied[o yeads pnoys sjuapmys uoneiuasaid ay; Surmgg

109[01d JI0MISINOD I13Y} WOLJ
3unnsar suoIsn[ouod pue s3urpury Ay oy Juasard pnod syuopnys ‘opduwexa 10, ‘dnois oy} Jo 3sax

‘syurod x9[duwod
9jensn[[I 0} d3eWII U0 JSBI|
je Sursn 903[qns xo1dwod

o 03 s3urpury J1ot Juasald 03 Ayrunyroddo o) USAIS 9q P[NOJ SIUSPMNIS “YoIeISAI JO porrdd & SUIMOT[O] | L ‘9 ‘G ‘4 ‘¢ ‘T ‘T | e Inoqe uonejudsaxd e N qI°€D
judwd.IInbax
JUDWISSISSE [euIdjul 10 Jududo[dAap 10j saprunjioddQ S)uN) TV/SV 2UIPIA orjojyaod [[D]S A




S00T Arenuef — [ anss| — (P[oLNN-s10)[es) AF0[o1g Ul HOD V/SV [09XdpH — uoneoyyroads — 818510V

89

‘g 01d0 ] — yoIBISaI [EOIPOW Ul S[EWIUE JO SN e
¢ ordo, — (yoseasas punoidyoeq) Apnis [edI30[003 e
¥ ordo] — Suruem QO[3 e

I oido], — dnoi3 Ayrunuruos [8o0] & JO SIOqUIOW JOJ Jnopuey B
ur 3udsaxd 0) UOTJBULIOJUI JUBAD[QI PUI 0} JOPIO UI SIOPIOSIP JB[NOSBAOIPIED UO UIPEAI PUNOIIOeq e

:3uIMO[[0} o3 dpnjoul p[nod Jopew 30a[qns oy |,

"OIBISAT OAJOAUL
os[e p[nom 303[qns xa[dwoos & Jo uonejuasaid pue uorssnosip oy} 10j uoneredaid yoreasar Areurwrjoid
oyepIopuUN 0) SIUSPMYS AIMbAI [[1M 110doT ONSST JO JISIA JIOMISINOD SV Y} Jo uonardwod Ay

*AeSS9 U J0 ATBWUIMUNS ‘UOISSNOSIP ‘UoNLIudsdId € 10§ S0 wIo)

JUBAQ[I B 0JUI UOT)BULIOJUI SIY} OSISOUIUAS 0} PIOU UY) [[IM SIUSPNIS ‘SAFewll pue 3x9) dy) wolj syurod
urew pue Juruoseal Jo saur] oy} (aredwoos pue) A[9jeInode AJI3UIPI 03 Pasu [[Im A3} UOT)RULIOJUT

SIY) WOJ,] "UONBULIOJUI JUBAJ[AI SUIBIUOD JRU[} [BLIJEUI PBAI PUB JOJ[3S 0 PAAU [[IM SIUIPMIS

"UOTJBULIOJUT JUBAD[QI
pue 9jeridordde meip ued s)UIPNIS YOIYM WOIJ dSBWI UL UIBIUOD P[NOYS SIUWNIOP IS} JO SUO

*98ewI U0 ApNJOUI P[NOYS
SIUWINOOP JSAY} JO AU

"109[qns xo1dwos
B JNOQE S)UIWNO0P PIPU)X
0M} WOIJ UOTJBWIOJUL

15B9[ 1y "so3ed 921} URY) 910U JO SI[ONIE puk $}10dAI ‘SY00qIXI) OPNJOUI ABW SJUSWNOOP POPUIXT 89CY T OSISOUIUAS pue peday 7€)
judwd.IInbax
JUDWISSISSE [euIdjul 10 Jududo[dAap 10j saprunjioddQ S)uN) TV/SV 2UIPIA orjojyaod [[D]S A




69 00T Arenuef — | onss] — (p[OLYNN-s1d[es) AFo[org ul DD V/SV [99XopH — uoneoy10ads — 18510V

*90UQLIddXd JIOM JO SUONEBIIISIAUL SIom [eor3oeld uo sppodor e

SABSSY e

PEBAI SJUSWNOOP UO Paseq SAJou e
saode) ooprajolpne e

sajou A10jeIedord e

SPI0JAI UOTIBAIISQO I0JN)

:0pN[OUI P[NOS UONEIIUNTUTIO) IO} 9OUIPIAD JUIPIS

3o postue3i0 APUaIdYOd pue A[IBa0 9q PINOYS JUIWINIOP Y} Ul uoneuLIoyur oy pue djedordde sroym
pasn 9q p[noys AIe[nqesoA IsI[eroadg "UONBUWLIOJUT JUBAD[I SAQAUOD A[OAI}OJJJO PUB SUIBIUOD YIIYMm
oFewn gjerdordde ue opnjoul PINOYS SJUSWNIOP Y} JO AUO JSBI[ JY "PAIDA0D Jdjjew 193[qns x9[dwiod
oy} pue asodind 31 10§ Y10q 31J ST YOIYM FUNLIM JO J[AIS PUB WLIOJ B dARY P[NOY[S JUIWNIOP Y

'soFed oo1y} uey) 210w JO ABSSD UB 10 110da1 B o[dwexd J0J JUoWnNIOp pIpudlxd

9DUSpIAT
‘4 o1do |, — Sururem [eqo[S uo 1odax adedsmou e
1 oido], — QAD pue sjej AIejoIp uo J9[Jed] e
[ o1do], — asejoe|[ JO UOHESI[IqOWUT
o Jo eruyde( Jo 9181 11BAY S} UO SUIJED JO 1091J2 ayp uo 3o podar uonednsoaut [eoroeid e
NI0MISIN09 7Y 10J 110dax 10afoid [enpialpur e
N10MISIN0O SV 10] odaronsst e
19U} 9q WSIW SHUSWNIOP J[qeIINS SWOS
"91eINO0E
are rewwes3 pue uonemound ‘Furpjods jey) pue QI3[ SI 1X9) Y} JBY} 2INSUD P[NOYS SIUIPNIS
‘syderdered ‘s3urpeay] Jo osn 3y} y3noay} -o8ewr

JUO JSBI[ & OpNJoul pue
JUSWNOOP PAPUIIXS U 9q
prnoys Sunum jo 9931d auQ

‘sjo0lqns
x9[dwod Jnoge syuAaWNO0p

Ue 9q P[NOYS Sy} JO U0 ISBI[ Iy “JUAWNI0P JO sadA) JuaIdgIp om) donpoid 03 parmbar are sjuopmg SveC JO sodA3 JUQISJJIp OM) JUIA  €°€D
judwd.IInbax
JUDWISSISSE [euIdjul 10 Jududo[dAap 10j saprunjioddQ S)uN) TV/SV 2UIPIA orjojyaod [[D]S A




S00T Arenuef — [ anss| — (P[oLNN-s10)[ES) AF0[oIg Ul HOD V/SV [99Xdpy — uoneoyroads — 818510V N

0L

-, o1do ], — s1oowered
[eo130101sAyd 1o 9S1019Xd JO $199]J0 9y} 918 1ISAAUL 0} FUISIO[ BIBP 9)OWAI WIOIJ BIEP JO ISN e

G o1do ], — UOIIBAIOSUOD UI SOOZ JO 9[01 o

 ordo, — aamerodurd) ouoydsoune
U0 OPIXOIP UOGIEd JO 1931J9 Y} 91e311SdAUL 0) sjudwddxd ur juowdmbs Surd3oy ejep Jo asn e

¢ o1do ] —109l014 Swouan) ueWNY 9y} JO SOWOINO e
[ o1do], — oW} 19A0 (JAD JO QOUSPIOUT Y} UO UOTIBWLIOJUI PUNOITORq e
:3urpnjour seare 100(qns UO PaJO[AS 9q PO UOHBWLIOJU]

“Ayrenb
ojerrdoidde ayp Jo pue JueAS[AI 9 ISNW PAII[AS UONBULIOJU] “SWOY-(]D PUB IQUIdUI JU} 9pN[OUl
Kew 9SO ], *S9INOS JTUOI)OI[S JUAIIJJIP WOIJ UOTIRULIOJUI JUBAJ[I 9)eI0dIOdUl PUB J0J YoIeds [[Im Aoy}

‘sasodind Jua191JIp 0M) 10}
paxmbai uonewIojul 4090
PUE “I0J [OIBAS 0} S90INOS

Moy Surpnjour ‘AJIAnoe ue Jo Jaed se ] 9sn 03 a1e Ao1) MOy Quawndop pue ‘ue[d 03 pasu [[Im SjUdpMS SYe1 JuoIdJIp osn pue ue[d ['€LI
judwd.IInbax
JUIWISSISSE [BUId)UI 10 JudwdoRAdp J0f sapumyroddQo SN TV/SV 32uIPIAI orjopraod [rys £y

-aremijos oerrdordde Sursn pajerouas aq pnod ‘¢ ¢ 10J pasmbai ‘sagewr
)M JUSWNOOP PAPUIX oY ‘O[dwexa 10, “[[13S £ UONBOIUNWWOD Y} JOJ 9IUIPIAJ 9)eIoud3 03 AZ0[0UD9) UOHBULIOJUI SN 0} J[qe 9q [[IA SJUSPS ‘UOIPPe U]

" KIATIOR Tenjueisqns, e Jo 3aed se poJijudpl SUOI}0AS 99.IY) [[B I0J 9OUIPIAS 91eIdUd3 03 sanrumroddo

oAey (M A1) ‘AS0[0U09) UONBWIOJUL 3sn (P[OLINN-SId[ES) A30[01g Ul 7V/SV [99XopH 19y} JO 11ed Se JI0MaSIN0d Suneliopun syudpnis J1 -jun 11971 Jo g

1ed Ul pa1nbal 90UIPIAS JO SBATE 9IY} [[B 10 9OUIPIAD 9JeIOUST 0) SJUIPNIS MO[[e P[NOYS AJAIOR oY ], *,SIOYIO JO 10 SulA1Ied oy} JOJJJe [[IM JSe} dUO JO S)NSAI oy}
QI9YM ‘SYSB) PIJR[AI JO JAqUUNU B SIPN[IUL JeY) AJIAIOR UR, SB PAULJAP SI SIY [, " ANANIR [BIIURISNS, JUO }SBI[ J& IO ALIed 0} pa1rnbal are Syudpnys [[13s A SIY) 10

“BQPIJ PUE SJUSWWIOD [BNIUL JOJ SIOYOBI] 0} PIIBWD 9q P[NOI SJUWNIOP JO SIRIP ATRH "SIUWNOOP 350y} ul pajerodioour
9q Aew saFewl pue 91EM)JOS JUBAJ[AI Jursn paonpoid 9q Ued SJUWNIO(] “UOIBUWLIOFUI 1O9][[09 0} PISh 3¢ P[NOI 939 ‘SWOY-D) IuIuI Y [, “AS0[0uydo9)
UONBULIOJUI JUBAQ[I 3sh 03 sanrunizoddo snozownu oAy [[I4 SIUopnis ‘(PoIgnN-sidies) A30[01g ur g0 PISUBAPY PUB SV [99XdpH 10J 1om Suronpord UoyAy

€ 19A9) - AS0jouyda)} uoryew.ioju|




1L 00T Arenuef — | onss] — (p[OLYNN-s1d[es) AFo[org ul DD V/SV [99XopH — uoneoy10ads — 18510V

‘9 o1do [, — 3M0I3 [BLI0}OBQ PUB SONOIQIIUE JO S1091J0 ) Surdynuenb Jo Aem e Jo juowrdo[orsp e

 ordo, — pouad oy
7 © JOAO0 IPIM U} 9243 ul saueyd SuLIOIIUOW Sk yons suone3nsaAul [eordojolq ur Suis3of eijep e

¥ ordo ], — syuerd Surromory ur rodsuen; urejdxa 0} Moys opI[S e

7 o1do ], — uonoealr Jo djel s)odxje
UOTIBIIUOUOD JWAZUI MOY F9 SUONESNSIAUL [BIUoWLIddXd woy vjep aAnenuenb jo uonejuosard e

:opn[our seare 9[qeng

‘sasodind
JO KjoLIeA B JOJ UOHBULIOJUI MOU JOAI[OP UBD 199Uspealds & JO asn 9y} uaym sowr) Auell Os[e e 1Y ],
‘uoreuIoful d3urYIXa pue ‘dojaAdp ‘a10[dxa ‘Yim yIom 03 santuniroddo Auew sapraoid £3o101g

"SIOUI0 Aq SS90 JOJ QALIP PAIeyS B UO PIIO}S

9q P[NO9 10 “oeqPadJ 10J 10JN} JIAY) O} PO[IBS 3q PINOJ SIYRIP [BNIUT "MOYS IPI[S pajewone ue jo jred
Se J0/pue synopuey ul pojudsald 9q p[nod UoneuLIOJU] "SSUIpUL} JIdY} U0 paseq uonejudsald e Surard
SpIemo} SunjIom aq PINod syuspmis ‘9jdwexs 10, "SUOISN[OU0I MBIP 0} WY} MO[[e 0} ‘veridoxdde

J1 syreyd pue syder3 sonpoad pue ‘pajerouss uonewaojul a3 dnois pue 110s p[noys syuapms

‘sodewr ‘sa[qe} ‘sisI|
JO SwLIO} pIepue)s 9JeIdudF 03 soIorwW pue suodl ursn ojdwrexd 10y ‘Ojerrdordde se sounnos pajewone

‘sasodind JuaIaJJIp 0M) 100w
0] UONJBULIOJUI MAU JALIOD
pue uoreuLIojulr 93UBYIXd

osn pue UOIIBULIOJUL PIIOJ[S 1Y} (JBWLIOJ JUIISISUOD & UT) 1973030} Suriq 03 paxnbar are syjuopmg 9pVCTI pue ‘dojoaop ‘aro[dxg  T'€LI
judwd.IInbax
JUDWISSISSE [euIdjul 10 Jududo[dAap 10j saprunjioddQ S)uN) TV/SV 2UIPIA orjojyaod [[D]S A




S00T Arenuef — [ anss| — (P[oLNN-s10)[es) AF0[o1g Ul HOD V/SV [09XdpH — uoneoyyroads — 818510V

"SJUSWINOOP eI
suonejouue Y synojurid
sueld A10jeredaxd

SPI0031 UOIIBAIISQO 10JN)

L

:opn[our pinod A3010uyod} UOT}BULIOJUT JOJ 9OUIPIAD JUIPIS

9OU3pIAg

"wes) Juduwageue
JIOIUQS o1udd Jy) 10} 11odax pue e} € Jo uoneredoid ‘ooejdsyrom oy ur Juowdo[oAdp d[qeureIsns e

dnoi3 s1oyojem Jy3rom [edo0] a3 10 moys ap1ys e Surredoid sposu A310us FurpueisIOpun :RIP e

SUOII9S JOI[IBD Ul PALFNUIPI Sk ‘surpulj Ao 9y} JO JNOPURY € PUB MOYS IPI[S pajewione
UE BIA SJUSPMIS MO[[OF 0} s3urpury Jo uoneiuasaid ¢syrodor uone3nsoAur pue Apnjs [enpralpur e

:opnjour santuniroddo 9[qeyng

"SISIUAIOS JOYIO0 03 10 ‘Apnys [euosIad € JO J[NSal © Sk 19YIed)
oy 03 ‘sdnoi3 Juryoes) 03 opew 9q UBD SUOIBIUISAIJ "PAsSn 9q U0 UBD SIdqUINU PUe soFewl 9x9],

*9sIn09 (PRIYNN-SIIBS) ASo[o1g oy Surmp uoneurojur unuasaid 10§ senumioddo Auewr dre 913y, -s1oquINy J0 o(duEXo U0

‘pear Jooxd udoq daey pue soewr Jo o[dwex? Juo
pue (19309yo112ds Jo asn) Surjads 9jeIndde 9ARY PINOYS JUAWNIOP JY [, “JuowLIadxe QY ‘uonejuasard 9x9) Jo ordurexs Juo 1sed|
® 10} synopuey/SLHO 59 ‘@ouarpne pue asodind sj1 10 9[qeins aq pnoys JewIo} [euly YL, e 9pN[OUI ISNW IOM INO X
‘(9ouap1as orjoyrod se 3doy| "SoouQIpne
9q pInoys syeIp A[Ied) sodueyo SurjiewlIo] Ul 3 Nsal [[IM YoIym ‘9[A1S PUe JUIUO0D ‘INOAL[ UO JOrqPI] pue sasodind juaiapjrp
K11ed opraoad Aew s1on] 039 ‘sojep ‘sioquunu d5ed Jo uoneorjdde oy ‘sojerdurd) Jo uonedFIpowt 0M} 10 S9INOS JUIIILIP
O} QAJOAUT ABW YOIYM 2IM30NI)S B dO[OAIP 0} PAsu [[14 syuapnys ‘uoneuniojur Sunuasaid ug Sy WOoIj UOTJRWIOJUI JUasald €' €LI
judwd.IInbax

JUDWISSISSE [euIdjul 10 Jududo[dAap 10j saprunjioddQ S)uN) TV/SV 2UIPIA orjojyaod [[D]S A




€L 00T Arenuef — | onss] — (p[OLYNN-s1d[es) AFo[org ul DD V/SV [99XopH — uoneoy10ads — 18510V

‘g o1do ] — uone3nsoAur [e0130[000 e
¥ o1do ] — eyep a3ueyd ajewI[d Jo uonejaIdioqur e

zodo] — Aanoe
oWAZUd U0 39 ‘S)nsar Yy Jo AJPI[eA Y} 9SBAIOUI 0} S[eLr) uoneor dor :suonednsoAur A103e10qe] e

I oudo, — sayex Ayrerrow
pUE SSAU[[I UO UONJBULIOJUI JO U0oNeIdIdIdjul pue (Jn°A03 SonsneIs mmm Juisn 39) yoIeas JouIdjul e

:9pnjoul SANIAIOR J[qe)INg

‘saapasord

1mayy Amsnl pue ‘spoypowr 9jerrdordde 950010 ‘UoRBWIOFUL Y} UTRIGO ‘SIUIWAINSLIW UTRIGO 0} MOY
ue[d 01 poou sjuUAPNIS AIAYM ISINOJ Y] Ul SUONESNSIAUI JO JdqUINU B oI I3y [, ‘proIdidjur synsax
JI9U) pue 9pew oI SUOIB[NO[ed YOIyM UO ‘ejep ureqo o) pauriojrdd oq ueod syudwiLiddxy 's)os 931e[ ur
owos JuIpnjoul ‘ejep JO YI[eom B UIRIUO0D JOUIdUL Y} pue SWoy- ) ‘syjooq uoneuriojur Sunaidiojur
pue Suruuerd 103 senrunizoddo apraoid asinoo (proygnN-sioles) A3o1org ayp ur sordoy o) Jo Auey

‘spoyjow
drerzdoxdde Sursn (SOl ()G I9AO JO 1S BIBp 9318 B WOIJ 9q ABW YOIYM ) UOIBULIOFUI JUBAJ[II

"13s viep 931 ® Surpnjour
‘s001nos Jo sad4} Jua1agyip
0A\) WOIJ UOT)RWLIOJUL

urejqo prnoys Ay [, ‘parmbal uoreuLIojur 9y} asn pue ureiqo 03 moy ued oy pannbax are syuopmg SYTa widur pue ueld  T°EN
judwd.IINbax
JUDWISSISSE [euIdjul 10 Jududo[dAap 10j saprunjioddQ S)uN) TV/SV 2UIPIA orjojyaod DS A

*K1anode oY) Jo asodand ayp 109w suorre[noed AY) JO S)NSaI oY) moy Surure[dxd pue

suone[nI[ed 1o SuIALIed UdYM UOIRWLIONUI SIY) Sulsn pue ‘uonewiojul unaidigyur pue Jururelqo ur SJudpn)s SAJOAUL [[IM SIY], ‘ANANJL Xo[dwod pue [eriue)sqns
€ 9yeuIOpuUN 0} pa1rnbal os[e a1k SJUIPNIS PAPAAU AOUIPIAD JO SBAIR I} Y} 0) PAJR[I SHSE) SUILIIIPUN SB [[oM S "SOI[0J110d J19[} 10 9OUIPIAD 9)BIUIT 0)

pue xoquunu Jo uonedrdde jo [[s A9y oy dofaasp 01 Y1oq sjuapmis 103 sonrunizoddo sopraoid (POLINN-s1ol[es) A30101g Ul gD POOUBAPY PUB SV [99XOpH YL

€ 19A9] - JoqunN jo uoryedijddy




S00T Arenuef — [ anss| — (P[oLNN-s10)[ES) AF0[oIg Ul HOD V/SV [99Xdpy — uoneoyroads — 818510V N

VL

' ordo ], — uone3nsoAur (01307099 39
suonednsoaur A1ojeroqe] djerrdordde pue 109(oxd [enprAIpur o) UI S}$9) [BONSIIE]S O[qRIINS JO SN o

¢ o1do], — soq[ouesio [[99 Jo oz1s o) Sune3nsoAUul e
¢ o1do], — adoosotomwu JySI[ & Ym o[noneIS ejoosn e

goidog —
suonnjos ased101d Jo so119s sk yons ‘sarnpadooid [eyudwirodxd 3no SurAired ur sUOnN[os Jo uonnjip e

7 ordo — s3uny oy} JO BAIE 90BJINS UO I[OIA]E JO sooudnbosuoo oy Sunjewinso e
[ o1doJ, — YSLI JO UONJR[NO[ED e
:opnjout so1doy o[qeyng

"A[[nJ pajeaI) 9q UBD SIOLID WOPURI ‘SJUdWLIAAXD UreIad ur

‘Inq SIOLID JOJ SINSAI PUB SPOYIIW JOAYD 0} AIBSSIIAU J1 SI A[UO JON “dB[NULIOY JO 303[qns ay) SuiSueyd
£q PIATOS 9q AISBS 1SOW UBD ISAY) JO AUBJA "SUOIIR[NO[BD JUNOWE }SOW JO 31edY ) e a1e suontodoid
SuIAJOAUI SUOIIRINO[E)) "ASIN0D d[oyMm Y djedwrad pue [ tun) ur 91do) ISI1 oY) Ul padnNponuI

a1e A30101q uI syunowry ‘so1do} Auewl Ur INdJ0 pue AS0[01q JO 2INJBIJ B I8 SUONR[NI[ED dFeISHNIA

"AIBSSO09U SE JIOM JIdY) POJOALIOD PUB S)NSAT PIAYIAYD dARY Ao}

“UOISEID0 U0
1Se9] Je U0 J3s ejep 3Ie[ ©
IM YI0OM P[NOYS SIUIPMIS

L LA T
Sursn pue 3uiSueeal

=

sonsne)s Jurpuey

o

noﬂtomoav:mmo_mom@
SOZIS pue sjunowe e

:J}IM Op 0} SUONE[NI[ed

A0y MOyS jsnw Ao ], “SunjJom JO Spoyjowl 1Y} MOYS pue SUONB[NO[.d JI3Y) JNO ALIED JShW SJUSPIIS S€T I o3eyspnwi no Are)  'EN
judwd.IINbax
JUDUWISSISSE [BUId)ul 10 Jududo[aAdp J0j saprunjroddQ S} TV/SV JUIPIAI o1jojya0d DS A




SL 00T Arenuef — | onss] — (p[OLYNN-s1d[es) AFo[org ul DD V/SV [99XopH — uoneoy10ads — 18510V

"7V Ul $109(01d J10MISINOJ [ENPIAIPUTL

¥ ordo ], — sa1qiy juerd Jo yaSuans o) SuneINSOAUL e

7 o1do ], — uo1oBAI JO 9JBI O} UO UOIIENUIOUOI JWAZUD JO J939JJ9 Y} SUNEIIISOAUL e
I ordoT, — eruyde Jo 9jel 1IeaY U0 SUIJJED JO 109130 oy} SunednsoAur e

:opnjour s309[qns 9aqeing

"SUOIIB[NO[BD IS}
JO S)NSa1 9} UO SIUSWIWIOD PIULIOJUT 9B O} pue A[Jes[d SUuIuoseal JI9Y) MOUs 0} pajoadxo sAemye
a1e syuapni§ ‘sweaderp pue sueyo ‘sydesd Surpnpour ‘sAem Jo AjateA e ul pajudsald oq Aew synsay
‘uorye)a1diojul [NJjoIed poau YOIy s)nsal saonpold suore3nsoAul Wolf UoId[[0d Blep dAneIuen()

‘uoyeIOpUN AJIATIOR o) Jo osodind oy} 01 SAIB[AI IOM SIY) MOY MOYS PUE JIoMm
II9T) UI JOLID JO $001n0s d[qIssod Ajnuopr ‘yoeoxdde senonied e uosoyo aAey Aot Aym 9)JeoIpUI P[NOYS
SIUOPNIS "STUIPULJ 1Y) WOIJ SUOISN[OUOD JUBAD[AI MBIP P[NOYS AJY ], "SO[qe} pue SweIdelp ‘sireyo

"WeISIP U0 pue MeYd

Juo ‘ydes3 auo jse9| 18

osn jsnw SJUSPN)S ‘Spoyow
Amsnl pue s3urpury

juasaid ‘suorye[nored

ojerdoidde Sursn ‘uoneiuasaid Jo spoyow 9[qelIns 309[9s ISNW SIUIPMS ‘S3UIpUL) JIAY} UO paseq arA| Josynsorjordioyuy  €¢EN
judwd.IINbax
JUDUWISSISSE [BUId)ul 10 Jududo[aAdp J0j saprunjroddQ S} TV/SV JUIPIAI o1jojya0d DS A




S00T Arenuef — [ anss| — (P[oLNN-s10)[ES) AF0[oIg Ul HOD V/SV [99Xdpy — uoneoyroads — 818510V N

9L

‘sdiysuoryefor Sunjiom ajeudordde urejurewr
pue SQUI[peap PaoI3e JoW A3} JeY) OS JIOM IOy} dSIUBSIO pue A[9ANI9)Jd ue[d 0} pasu [[Im SjuUOpMIS

‘sjoenx? jue[d ay3 Surredard aq pinoo 1oypo oy sojeld rede ondase

Suryew SI JUIPNIS U0 J[IYM ‘Q0UBISUI 10] ‘AIAIIOR [BMIOE O} SULINP WEd) B S I0M U} P[Noo A3 ],
‘[ern 1opun syueld oy} Jo auo 10 D) AQ PI0JJe WAISAS ULSIO QU0 “PIAYIIUIPI SAINIONIS-BIIN Y} JO
ouo 9e} pP[Nod JudpmIs Yoes ‘ordwexd 10, 3sel oy} dn ap1AIp 03 moy uefd pnod syuapmis Jo Jred oy,

yse} oygroads

‘sanIiqisuodsar

oA Sunaaw ur sdiysuoneox
Funyiom aAneIdadood
urejurewW pue YsIjqeIsd

01 3unye9s ‘saA1300[qo pooige

e Sunye; Jred yoed yym sired ur 10m P[Noo SIUIPNIS ‘SOAI09[qO padIFe spremo) SUI Iom UdY A\ v € oy} SUIAQIYIL SPIEMO] JIOM T EOA
‘g 01d0 ], — SIOPIOSIP [BIUSW JO AJUBILIdYUI
 ordo — syuerd jo sonjxodoid [eudioeqnuUE e
:SUIMO[[0J o) 91e31SOAUL P[NO 4 03 € JO sdnoI3 ur FuroMm SIUSPNS
‘sjuowoSueIIe
Sunjiom pue saniIqrsuodsar 9313e 0) spasu dnoig oy ], "S92IN0SII pue UOIOE AIBSSI09U FUIPN[OUL
way) Joouwr 03 moy Jurtuueld pue saANI2[qo Jo SureaiSe Ay} pue ‘JO UOIBOYHUIPI SAINbAI I0M [enIU] s juswoSupIIe
‘yewn10} 133sod ur paAe[dsIp 9q p[nood ey} UoeULIOJul unyiom pue saniiqisuodsar
urejqo o3 Jdwope ue ur syse} pairmbar oy areys 03 9913k pnoo dnoid oy 1D JO S1991F0 Ay} ‘s0A1309[qo Suroaide
10 armonys-enn [[99 ‘ordwexd 10y ‘91e3nsoAur 03 paxnbar are g 01 ¢ Jo sdnoig ur Sunjiom syuspms 8 V€T ‘SIOU0 YIIM ATATIOR U} UR[d T'€OAA
judwd.IInbax
JUAWISSISSE [BUId)UI 10 JudwdoRAdp J0f sapunmyroddQo SN TV/SV 32uIPIAI orjopraod [rys £y

‘suonem)Is dU0-03-0U0 pue paseq-dnoi3 yjoq Ul JIom Jsnw Juapnis ay} AJAnoe ay) uun(

“Ied[o AJojerpawur 9q jou Aewl ‘sdIysuone[dI 9y} pue ‘AJIA1oL 9y} JO s3se} Juouodwod oy ‘A[[eniu] ‘uonde Jo asiod e ueld pue
SIOWIO M AJTATIOR 91} JO 9AIIDA[QO [[BISA0 Y} 9181I033U [[IM SJUIPMIS "SONITANOR Xo[dWIOd 0M] 3SBI[ 18 N0 A11ed 01 paxnbal o1e sjudpms ‘[[IfS A9 SIY} dASIYOL O,

€ |9A3] - SI9YJ0 YIM SujIOM




LL 00T Arenuef — | onss] — (p[OLYNN-s1d[es) AFo[org ul DD V/SV [99XopH — uoneoy10ads — 18510V

‘sy0dar oAnEN[BAD @

opew ssa1301d pue ss2001d JO SPIOJAT e

sue[d A10jeredord e

SPI0031 UOIJBAIISQO I0JN) e

:0pN[OuT PINOS SIAYIO YIIM SUDJIOM I0J OOUIPIAD JUIPIS

9OU3pIAg

‘suone)uasard dnoi3 uo y10m 03 Suonsa33ns 9} JO SWOS SN AW SJUOPNJS PUB '¢ UOHBITUNIIIOD UL PALJIIUIPI 210M sonrunizodd

"JOMIIAI Juopuadopul Ue JO JUSWSSISSE AY) IO UONEN[BA-J[IS asn Aew s300(o1d o) Jo uonen[eas ayJ,

‘A19An091J0 arow sdeyrod pue

AYUQIOIP posjIom daey pnod ared 10 dnoid oy yorym ur sAem 1s933ns prnoys sjuapm§ ‘pasordur oq
PINOD 1B} 9SIOIIXA O} JO SBAIR AJ1IUIPI P[NOYS ‘SI0LIS JO Juaweal e Surpnjoul sdeyiod ‘uoneneas uy
‘sared 10 sdnoi3 1oyj0 Aq paured asoys jsurede synsar aAneInuenb 1oy} aredwod pnod sjuopmis Ay,

"A[9ANID9J9 IOW JNO PALLIBD U AR P[NOD AJIATJOR
o) YOIyM UI SABM UO 39136 PUB SWOIINO I} PIOUIN[JUI JARY JeY) SI0)0B] AJIIUIPI P[NOYS AT

SI0M
9ATBIOQE[[00 SUrouBUd

JO sAem 9213e pue s9A1309[qo
poaide ay) Jsurede S19YJ0

'$9A1309[q0 pavige ot Jsurede sowoono MarAdx ared oY) 1o dnoig [[ng oy ‘pard[dwod ST JI0M O3 U ¥ €T UM AIIATIOR 9U) MITADY € €OM
judwd.IInbax
JUDWISSISSE [euIdjul 10 Jududo[dAap 10j saprunjioddQ S)uN) TV/SV 2UIPIA orjojyaod [[D]S A




S00T Arenuef — [ anss| — (P[oLNN-s10)[ES) AF0[oIg Ul HOD V/SV [99Xdpy — uoneoyroads — 818510V N

8L

‘Juopnys o) Aq opewr $sa1301d JO JUOWSSISSB-J[9S SUIMO[[O]
IoyoBd) AU} WO YOorqpad) WLIdUI JOJ MO[[e pnom ue[d dy ], -o[edsawr) padide ue jsurede pojuowo|duur
9q 0} padu p[nom 3sayy pue ddueuLoytad aaoxduwr 03 sar3arens opnjour pynom uejd paaide oy

"SANUA 92IN0SAT SUTUIRI|

JO 9sn Furew 10 SUdPNIS JAYI0 YIM SYSe) JO JuLIeyS ) ‘[eLIdJBW [BLI0IN) PAseq- 1] JO asn oy}
Surpnpour ‘Suruaed] 03 sayoeordde JUIISIIIP SN 0} PAAU AL SJUOPNIS “dUO PaJe[dI A[9s0[0 & Sundwone
JIo yse} e Suneadar [reyus Aew Siy T, -oouewiojrod pue Suruaed] a1oy) oAoxdur woyy d{oy 01 S103n) WO

"SpUBWIOP MAU

193w 0} FuTuIed] JO sAem
JUQISJJIP 9Sn pue ‘s}odiey oy
100w d[9y 03 S90INOS JUBAD[QI

YOBQPA9J oSN pue JI3S [[IM SIUOpN)S "A1essaoou se ue[d oy} Surpuowie pue A[oANdJJo swr) Fuieuew 8 woJj 1oddns pue yoeqpady
‘sysey Sursnuornd apnjour Aew YoIym A[9AIIDJJ0 JI0oM pue s3951e) 199w 03 ue[d 19y} asn [[IM SJuapmIsS | ‘L ‘9 G ‘¢ ‘€ ‘T ‘1 Supyoos ‘ued ayp asn) TE€d'1
‘suonednsaAul [eondeld WO SIMNSAI JO UONBN[BAD PUE UoneBIudsaId
o) pue S[IS SunLm ‘Aessd 9q P[nOom AJIUIPI 0} JUSWISSISSE J0J SBAIR 9[RS I3 "ssaigoxd
SurI0IUOW U0 UONOE JO 9SIN0J B 99136 [[IM A9, "SSUImelp [eor30[01q Sunjewt udym 9doosororu
913 JO 9sn oy} Sk yons ‘s[[Is [eonoeld Jo oquunu pajrwI] € 19U0ed} 1Y) YIIM SSNOSIP [[IM SJUSpmS
-owrter3oxd Suryoea) [BULIO] OU ST 9I9Y) YOIym
10J 1591 J1un & oyejal 03 Suuredaid syuopmys 103 ojeurdoadde Apremonted aq Aew yoroidde sy, ‘uonoe "SI9U10
J0 $981n09 dA1RUINR 15933nS pue swa[qod [enuajod AJnuapr [[1m A2, “10IN] JI9Y} IIM UOIBINSUOD orendoxdde woiy 310ddns
ul s)o31e) pue SJBP ONSI[BAI 39S [[IM AU, 3593 Jtun & 10} uoneredoxd aroy; ur s1oded uoneururexo 8 3ursn 9w 9q [1M 9SAY}
donjoe1d pue §1$9) ‘SHUIWUIISSE A} JOA0D 0) PUAUL A3} MOy Moys 0} ue[d & dn meIp Pnod S)UIPMIS | £ 9 G 4 ‘€ ‘T ‘1 moy uefd pue 5103181 9018y 1°€d'1
judwd.IInbax
JUSWISSISSE [BUId)UI 10 JudwdoPAdp J0f sapumyroddQo syun TV/SV 32UIPIAI orjopraod [rys £y

‘TS A9 SIY} 10J 90UIPIAD 91BIdUS 0] pasn 9g Aew pue AJIAIOR SUIUIBA] PISBQ-APNIS S[qBINS B 9q PNOM I0MISIN0D Surpnpoul jiom joofoxd [erjuesqns Auy

-9ouewIofIod

pue 3un)as 3031e) JI9Y) UO ‘SIAYI0 PUEB SIOIN] WOIJ YOBqPIJ JAII0I PUR YIS P[NOYS SIUIPMNIS st} oy} Jo porrad Y} 1A “SuruIed] pajolIp-J[os Jo porrad e apnjour
jsnur so[dwrexa sy} Jo OM T, ISe) Xo[dw0d 9uo }Sed] 1B Urejuod Isnw SuruIed] paseq-ANAnoR JY) Jo pue Surured] paseq-Apnis Jo sojdurexs ay) Jo yoed Jo duQ

"UONBN)IS MOU € JO SPUBIUIP Y} JOSW 0 SYSE} JUAIOJIP 0A) SB[ 1k oty Suruted] Sursn Jo o[dwexa auo Jno A11ed 0) Padu OS[E [[IM SJUSPMS “I0M
reonoead Jo swwesSold s Juopms & woJ uaye) 9q pnoo Surures] paseq-AAnoe Jo ojdwexs uy '1s9) yun e 1oj uoneredord s juopmnis € 9q pynoo Surures| paseq
-Apmys Jo o[dwexs uy -Surures] paseq-AJNAnRoe Jo sojdwexa 0Mm) pue SuruIed] paseq-Apnis Jo sojdwexa 0A4) N0 ALIBD 0] PAU [[IM SJUIPMYS [[IfS A3 SIYI SAIYOR O],

TIS A3 SIY) JO JUWAINDAT 90UIPIAD

9} S}99W JBY[} SOUIPIAD eIdUST pue do[aaap 01 santumroddo oAy [[Im SJUIPNIS “OSIN0D (PIOYINN-SIES) A30[01g Ul OO PIOUBAPY PUB SV [99XOPH U} UL

€ 19A9)] - @duew.ojiad pue guluiea] umo sutroadwy




6L 00T Arenuef — | onss] — (p[OLYNN-s1d[es) AFo[org ul DD V/SV [99XopH — uoneoy10ads — 18510V

‘poonpoid jiom e

o[ Sutured] e
SUOISSNOSIP JO SPIOJAI o
suejd uonoe pojelouue e

SPIOJAI ION)

:9pnjour pinoos douewrojrod pue SuruIed] umo Joy) Suraoidwr J0J SOUSPIAS JUIPNIS

9JUSPIA]

"BLIO)LIO PA2ide Jsurede Joyoed) Iy} YHm ssad01d
SuIMa1AI © 9yeIopun uayy pue ued uorjoe oy} Jo uoneyuSW[dWI ISYNNJ IEIIOPUN P[NOM SIUIPMS

‘pojudwdrdun pue dn umeip oq 03 ue[d uonoe ue axnbar
Kew sy 1, -ooueuiofrad 1oy daoxdwr 03 3dwone ue ur djoy 39S pue UOIIO. [RIPIUWAI 93} 0) PAdU

-9ouewIofIad
Suraoxdwr 10y uonoe
0013® puB ‘SJUSWIASIYIE

Kew ‘pue sso1301d et 03 IO $393IL) 199W 0} JUI[IR] dI8 A9} JI SWO0INO AJONI[ oY) JO dIBME 9q P[NOYS 8 JO QouopIAd FUIYSI[qR)SO
Aoy, -oouewroptad pue urured] 110y} Jo Aipenb oy pue sso1301d umo I19Y) MIIAI PINOYS SIUAPNIS | ‘L ‘9 ¢ 4 ‘€ ‘T ‘1 ‘sso13ord matAdy ¢€€d1
judwd.IINbax
JUDUWISSISSE [BUId)ul 10 Jududo[aA9p 10j saprunjaoddQ S} TV/SV JUIPIAI o1jojya0d [[DYS A




S00T Arenuef — [ anss| — (P[oLNN-s10)[es) AF0[o1g Ul HOD V/SV [09XdpH — uoneoyyroads — 818510V

08

"0I0YSES
o[} SSOIOB PI0OAI 0} SA10ads 0M) AJ1JUSPI 0 PASU P[NOM SIUIPYS ‘UONEINISIAUI [€OIS0[009 Y} U]

-3unsa) 10y s1oenxd juerd Sunyew
JO sAem JUIIOJJIP Y} JOPISUOD 0} PAJU [[IM sjuopnis ‘uonednsaaur santadoid [errojoequue jue(d oy Uy

"90101]0 J19Y} AJuisn[ pue $s900nS JO 90URYD ONISI[BAI JSOW
oy sey yorym uondo oY) 109[9S p[nom SJUdIpnIS 's10joe) A19Jes pue yieay pue sIsA[eue oy} Jno A1ed o)
soeasawn} ‘syudwalnbar smeredde pue s[eudrew Surpnjour uondo yoed Jo sainjedy urew ) dredwod

‘premio} Surye) 103 uondo
oy Amsnl pue ‘worqoad
o} 9A]OS 0} pasn q P[nood
yorym suondo omy Ised|

pinom A3y ], ‘wojqoid ayy Surpyoe) 10j suondo om) IseI[ Je 91eIdUa3 0) paoadxo 9q pnom SudpMS Sy 1e oredwoo pue 9jeIoUSD)  T'€Sd
*g o1do ], — 210YSEeas AXO0I B UO UOIIBUOZ SE [[INS SUONBSNSIAUI [BOIS0[000 e
 ordoT — sjuerd yo sonxodoid [euojoeqnue oy SuneSnNsoAUr e
:9AJOAUI KBl SBAIR I9YI0
“UOIEOTUNWIWIO) UO UOIDS AU} Ul ISI[IBS PAYHUIPI Uaq ALY sanianoe dnoig 105 swisjqoid ayqissoq
*AoeInooe Jo 92139p pasmbai ayp 01 pasAjeue
u93q SBY A0UBISQNS O} MOYS 0} JW 3q 0} SPIBPUE)S A} 9213 0} AABY P[NOM SJUOPIIS "SINJBIJ Ule
31 9quIOSIp pue wdqoad ay3 Jurro[dxo 10} spoyjow [eorwayoolq derrdordde asn pue 309[3S pynom
Koy T, -9[qrssod st doueisqns a3 SUIAJIIUSpI Jo uonnos d[dwis ou jey pue xd[dwod SI I1 18y} 9STUF0031 ‘uonnjos
pnom Asy ], ‘wiojqoid oy} SUIA[OS JO SABA JUSISJJIP 1S983NS 0) SWES) Ul JO UOJE JI0M P[NOD SJUIPNS SI1 10} SpIepue)s ) 9913e
‘sjuouodwod Jo Iaqunu e SUIUIBIUOD 90UBISqNS  UMOUNUN, UB ‘A[oAneienb 10 AjoAneuenb 1oy3io pue ‘wapqoid ay} 2qLI0sap
‘GuisATeue Jo waqoid oY) usAIS 9q pnod sjuspmys Iom [eonoeid Jo swwerdord 1oy Jo 1ed sy Sy pue a10[dxo ‘astu3009y 1°€Sd
judwd.IINbax
JUDUWISSISSE [ewIdjul 10 Jududo[dAap 10j saprunjaoddQ S} TV/SV JUIPIAI orjoyyaod [[D]S A

“WAY) 9JeX)SUOWAP pue dA01dwWI 0) SJUIPNIS MO[[8 YOIYM S 9q P[NOD SISIOIIXD
reonoeid ‘renonued uy “syyys Surajos wajqoid 1oy} 91eNSUOWIP 03 9SIN09 I13Y) Ul sontuniioddo Jo oquunu e 9Aey pnoys uoryesyyijenb siyy Jure; syuopmg

‘swaqoid om) Jo yoed

1oy parjdde aq 3snwi ysey yoeq ‘swojqod Surpoe) 03 sayoeoidde I1oy) MIIAL PUB PAA[OS U22q dARY swd[qoid jeyy Sunyoayd 10J spoyrow Ajdde pue aa13e ueo Aayp
Jey} MOUS Jsnwu syudpmys ‘Aqreurq suondo ot juswd[dwt pue ue[d uayy ‘swo[qold SUIA[OS JO sAem JUIHJIP dredwod pue 91eIdUdT 01 dARY [[IM A1 [, "swd[qoid
9quIOSIp pue 10[dx3 OSTUS0031 ULd A9} 1By} MOYS 0} padu AT, "sonIANOE x3[dwod 03 s[[rs Sura[os waqoid moy Ajdde 1snw sjudapmis (IS A9 SIY) dASIYOR O,

€ |9A9)] - SUlAjOS Wd)qoUd




$00¢ Arenuef — [ anss[ — (PIPIINN-sII[ES) AS0[01g UI DD V/SV [09XdpH — uonedyroads — 818510V

1/L8-1°8106 8108 (PIPUJNN-SI0I[ES) AFO[OIE] 18S [0V M\[PAIT-V\LT\SOTOLTEWL08

"SMOIAJI JO SPIOJAI o
SUOISSNISIP JO SPIOJAI o

S10Mm Teonpoeld uo syodar e

uerd uonoe pojelouue e

soyoeoidde pue spiepue)s JO JUSWOAIFE pUB SPIOJAI UOTIBAIISQO 10N} e
worqoid oy Jo uonduossp e

:opnjout pjnoo SurA[os wo[qold 10 90UIPIAS JUIPMIS

3DUSpLAT

‘uoye) yoeoxdde

"paynuap! swa[qoid ISI[Ied Oy} U0 PIseq ‘dAII9JJQ d1ow PaAoxd ALY JYSIW SPOYIOW dANEUI}[E O} MIIAJI PUE S)[NSAI

IOUJOUM 0} SB UDAIS 9q P[NOM UONRIOPISUOD Y "PIMIIAAI 9q P[nom wa[qoid ay) Surajos 03 yoeoidde o} 9qLIOSIP ‘PIA[OS UIq Sey

ojoym ay) ‘Afreur -1odar e ur sdeyiod ‘poquiosop 9q pinom syNsaY JoUW U2q pey spiepuels pajoadxd wa[qod a3 I9YIAYM JOYD
AU} IYIAYM YD 0} J0IN) A} AQ PAIOIIUOW 9 P[NOM S)[NSAI ‘SUONLBINSIAUL A} JO uonddwod uQ Sy 01 spoyjowr A[dde pue 0013y $°¢Sd

“JUQUISSASSE YSLI Y} JO dpeWl UONBIIPISUOD [NJaIed pue ssaidord

SUONBSIISIAUL O} Sk PISIAJI 9q 0} 9ARY Aett ue[d oY ], "‘POMIIAII 9q P[NOM SSAIF01 “I0IN} 1Y)} ‘uonnjos s spremo) ssargord

Surpnpour ‘s19yjo woij yoeqpady pue 1roddns Sursn ‘ueyd 1ot 1n0 A11Rd PINOM SHUIPMS “SjuSWILIAAXD MITAJI pue ‘wdqoxd

oY} YIIM peate 03 03 uorsstuurdd Surure}qo 210Joq JUIWSSISSE JSLI € N0 ALIed P[nod A3y, ‘smeredde o Surajos 103 uondo duo
pue sannuenb 1oy suefd pafrejop dn meip 03 9ARY pNom sjudpMnIs ‘wd[qoid paseq-AI0jeIoqe] € 10, Sy 1sed 18 Juowddwl pue ueld €'€Sd
judwd.IINbax

JUDUWISSISSE [BUId)ul 10 Jududo[aAdp J0j saprunjroddQ S} TV/SV JUIPIAI o1jojya0d DS A




Appendix 4: Sample student authentication sheets

GCE Advanced Subsidiary Examination 6133 UNIT 3

AUTHENTICATION CERTIFICATE Examination date:

Please complete this form in BLOCK CAPITAL Iletters. It should then be attached to the front
of the folder containing your work, or fixed to a blank sheet of paper at the front of your work if
no folder is used.

Centre name: Centre number:

Student name: Student number:

AUTHENTICATION STATEMENT:

I declare that I have produced the work involved without external assistance apart from any
which is acceptable under the scheme of assessment and is recorded.

SIGNEA DY...eeviiiiieiiieie ettt Date.....ccooveveerianne
<

GCE Advanced Subsidiary Examination 6135 UNIT 5

AUTHENTICATION CERTIFICATE Examination date:

Please complete this form in BLOCK CAPITAL letters. It should then be attached to the front
of the folder containing your work, or fixed to a blank sheet of paper at the front of your work if
no folder is used.

Centre name: Centre number:

Student name: Student number:

AUTHENTICATION STATEMENT:

I declare that I have produced the work involved without external assistance apart from any
which is acceptable under the scheme of assessment and is recorded.

SIZNEA DY ..eiiieiiiieie et Date......cccovveevveeneennn
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