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Cambridge Nationals are vocationally
related qualifications that take an engaging,
practical and inspiring approach to learning
and assessment.

They’re industry relevant, geared to key sector
requirements and very popular with schools
and colleges because they suit such a broad
range of learning styles and abilities.

The new generation of Cambridge Nationals
has been developed to ensure that they
build upon the legacy and reputation of the
existing qualifications, which are taught in
over 3,000 centres.

Created to bring together the Wolf Report recommendations
and industry need

The Cambridge Nationals in Science have been founded upon the recommendations of the
Wolf Report and created in partnership with teachers, students, education specialists and
industry-leading employers. This collaborative approach has resulted in a qualification that
offers students a solid foundation for their future studies and career.

Cambridge Nationals and Cambridge Technicals - how they differ

The Cambridge National in Science is targeted at 14-16 year olds in a school environment. It’s available
as a Certificate, which is the same size as a GCSE. It uses both internal and external assessment and is
recognised by the recently published DfE Performance Tables for 2014.

Cambridge Technicals are targeted at students aged 16+ in either a school or FE environment. They
allow for greater flexibility with the choice of units that make up the qualification and are both internally
and externally assessed. In addition, the Level 3 qualifications have UCAS points, supporting progression
to HE. Cambridge Technicals in Science are currently being developed for first teaching in September
2013 and further information will be available shortly.



A few good reasons to work with OCR

¢ You can enjoy the freedom and excitement of teaching Science qualifications that have been developed to help you
inspire students of all abilities

e We've built specifications with you in mind, using a clear and easy-to-understand format, making them straightforward to
deliver

e Our clear and sensible assessment approach means that assessment material and requirements are clearly presented and
sensibly structured for you and your students

e Pathways for choice — we have the broadest range of vocational qualifications, and Cambridge Nationals provide an ideal
foundation for students to progress to more advanced studies and science-related careers

e Working in partnership to support you - together with teachers, we've developed a range of practical help and support
to save you time. We provide everything you need to teach our specifications with confidence and to ensure that your
students get as much as possible from the programme of learning

e Cambridge Nationals are supported with new innovative support products and training — to help you get started,
prepare to teach and share best practice

Sign up to teach - let us know you will be teaching this specification to ensure you receive the

support you need. Simply complete the online form at cambridgenationals.org.uk/signup




Cambridge National in Science

This qualification will equip students with sound, specialist scientific
knowledge and skills for everyday use.

It will challenge all students by introducing them to demanding material, encouraging independence and
creativity and providing tasks that develop a combination of practical, analytical and communication skills.

Cambridge Nationals deliver these skills across the whole range of learning styles and abilities, effectively

engaging and inspiring all students to achieve great things.

Overview of the qualification

Assessment Method

RO71: How scientific ideas have an impact on our lives  Portfolio of work, including 9 assessment tasks 60
Centre-assessed tasks OCR moderated.

R072: How scientific ideas have developed Written paper, tiered, 1 hour 30

RO73: How scientists test their ideas Practical investigation. Centre-assessed task OCR moderated. 30

Assessment Simple and
and moderation sensible certification

We've introduced external assessment to share the load. Unit R072 Units are graded Pass, Merit or Distinction for Level 1.
contains a written paper, which is set and assessed by ourselves, Level 2 students have the same grades, but with a new grading
while units R071 and R073 are internally assessed and externally of Distinction* to inspire students to achieve more.

moderated.




Next steps for your students -
future progression to other qualifications

The Cambridge Nationals in Science lead to a wide range of general and
vocational qualifications for your students.

A Level

Level 3 Vocational Alevel ' )
Qualifications Applied Science Biology, Ch.emlstry,
Physics
f A A T T
Cambridge GCSEs GCSE
National Cambridge Additional Applied . H .
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Key Stage 3
Programme of Study
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Our support is carefully designed to help you at every stage, from preparation
through to the delivery of our specifications.
Continuing Professional Development (CPD)

As with all our qualifications, there will be a range of events and activities to
support you. The reputation of our Professional Development is second to none
and we will continue to build up our reputation in providing exemplary support.

To keep up to date visit www.ocreventbooker.org.uk

Learning resources are an important part of any qualification
and the Cambridge Nationals are no exception.

We have developed a suite of support and learning
resources that provide what teachers tell us they want.

We've worked in partnership with teachers and education specialists to
develop ideas and ensure that there is a range of tasks that suit differing
levels and abilities of students.

By working in this collaborative way, we've ensured that our range of resources
support classroom activities, from lesson planning and teaching to monitoring
student progression and success. This includes our ‘teaching links’, offering
additional resource information, and teaching tools such as games and activities
directly linked to some units.

Cambridge Nationals are supported by a wide range

of learning resources:

Administration guides and tools that include online tools and a progress tracker
Sample assessment materials

Teaching packs, including introductory unit presentations

These resources are free and available from www.ocr.org.uk

Vi



Preparing for first teaching

Adopting a new specification can appear daunting. There’s quite a lot of information to weigh up:
the demands of the course, the quality of support, and the needs and expectations of teachers
and candidates. Here’s some advice to help you make the best decision.

7 Steps to
First Teaching

1

MAKE THE MOST OF THE OCR WEBSITE

The unit specifications will be available online. While the overall programme of study might be familiar,
it's important to check each unit specification to make sure that you're happy with the learning outcomes,
knowledge, understanding and skills.

TAKE A TOUR OF THE SAMPLE ASSESSMENTS

They give a clear idea about the type of tasks to be undertaken. OCR will provide model assignments for
centre assessed units (R071 and R073). They can be used directly or adapted to suit your needs.

MAKE GOOD MARKING DECISIONS

The specification contains information on performance indicators, which indicate the level of attainment
associated with grades, marking criteria glossary of terms and guidance on assessment for you to use in
addition to the marking criteria to support your marking decisions.

GET SOCIAL

Visit our social media site (www.social.ocr.org.uk). By registering, you'll have FREE access to a dedicated
platform where teachers can engage with each other — and OCR - to share best practice, offer guidance
and access a range of support materials produced by other teachers, such as lesson plans, presentations,
videos and links to other helpful sites.

ENJOY SUPPORT AND GUIDANCE

It's wise to review our Report to Centres for generic guidance and explore the summary of key issues from
previous assessment series. These will be available on the OCR website once the qualifications have been
through their first cycle of assessment.

GET GREAT TRAINING

Check OCR's website to see if there is a convenient course available. OCR’s Professional Development
courses are an excellent way to get practical advice on the best ways to deliver Cambridge Nationals.

EXPLORE EXTERNAL WEBSITES

It's often worthwhile carrying out an internet search to see if there is any free or paid-for resource
material available. But please always check that whatever material you incorporate into your teaching
meets the qualification’s assessment requirements.

Vil
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Introduction to the Cambridge National
Certificate in Science

1.1 Qualification aims

Science education provides learners with the skills, knowledge and understanding to participate as
active and informed citizens in a modern democratic society, where science and technology play key
roles in shaping our lives. As well as informing personal and social decisions throughout our lives,
science education is a key pillar of the UK economy, with constant demand from employers for an
increasingly skilled and technically literate workforce.

The Cambridge National Certificate in Science will equip learners with sound specialist scientific
knowledge and skills for everyday use. It will challenge all learners, including high attaining learners,
by introducing them to demanding material, encouraging independence and creativity, and providing
tasks that develop a combination of practical, analytical and communication skills. These transferable
skills will improve their learning in other subjects with the aim of enhancing their employability when
they leave education, contributing to both their personal development and future economic well-being.

The practical and experiential approach that will be required for teaching and learning will engage and
motivate learners. When taken with the Cambridge National Certificate in Science in the Workplace,
the design of these qualifications, including the range of units available, will provide learners

with pathways which allow the freedom to explore more deeply the areas that interest them, with
opportunities to enhance their learning related to other curriculum areas and with progression routes to
further qualifications in the sciences.

This Level 1/2 Certificate specification enables learners who fail to achieve the Level 2 standard to
be awarded Level 1, and those learners who make progress during the course to move from work at
Level 1 to achieve a qualification at Level 2.

1.2 Qualification summary

The OCR Cambridge Nationals in Science qualifications consists of:

. OCR Level 1/2 Cambridge National Certificate in Science
. OCR Level 1/2 Cambridge National Certificate in Science in the Workplace

OCR Level 1/Level 2 Cambridge National Certificate in Science

This qualification covers the National Curriculum Programme of Study for Science at Key Stage 4. It
therefore meets the statutory requirement for learners in centres subject to the National Curriculum.

In teaching this course, teachers follow a scheme of work in which learners explore the way in which
scientific ideas have developed, how these ideas have been applied and how these applications
have affected our lives. They undertake practical and investigatory activities throughout the course to
explore the way in which scientists develop and test their ideas and they develop practical skills and
skills in analysing, interpreting and evaluating evidence.

© OCR 2012 OCR Cambridge National in Science @



OCR Level 1/2 Cambridge National Certificate in Science in the
Workplace

This qualification is designed to be taken alongside or following the OCR Level 1/2 Certificate in
Science or any other Level 1 or Level 2 course which covers the National Curriculum Programme of
Study for Science at Key Stage 4.

In teaching this course, teachers follow a scheme of work in which learners explore the way in which
people use science in their work. The qualification offers the opportunity to prepare learners for further
academic or work-related study leading to other qualifications in science. The mandatory units are
focussed on the transferable, underpinning knowledge and skills of analytical techniques to collect
data, interpretation and evaluation methods and scientific conventions for communicating scientific
ideas and data. Candidates take one of the optional units that explore how science is used in practice.
The options cover science in the environment, in fithess and health and in production. The choice

of optional units allows for a flexible programme of delivery so that the course can reflect learners’
interests, local business links and the employment environment. Learners will undertake practical and
investigatory activities throughout the course as part of exploring the way in which science is used in
the workplace.

These two qualifications will replace and extend the existing OCR Science Nationals provision for
which accreditation ends in 2012. They provide continuity of provision for centres currently using OCR
Nationals in Science at Level 2. By providing two separate Cambridge National Certificate courses in
the sciences, centres will have greater flexibility to use GCSE and Nationals courses throughout Key
Stage 4, according to the needs of learners. They offer progression to further study in the sciences
rather than employment.

This booklet contains the specification for OCR’s Cambridge National Certificate in Science for
first teaching from September 2012.

1.3 Guided learning hours (GLH)

OCR Level 1/2 Cambridge National Certificate in Science requires 120 GLH in total.

1.4 Prior learning/attainment

Learners who are taking courses leading to this qualification should normally have completed a course
covering the National Curriculum Programme of Study for Science at Key Stage 3.

1.5 Overview of the qualification

J815
Assessment method GLH certificate
120 GLH

RO71: How scientific Portfolio of work incorporating 9 assessment tasks 60 Mandatory
ldeaﬁ have an impacton | Centre assessed tasks — OCR moderated unit
ourfives Approx 21 hours — 120 marks (120 UMS)
RO72: How scientific Written paper, tiered 30 Mandatory
ideas have developed OCR set and marked unit

1 hour — 60 marks (60 UMS)
Learners answer all questions

RO73: How scientists Practical investigation 30 Mandatory
test their ideas Centre assessed tasks — OCR moderated unit
\_ Approx 5.5 — 7 hours — 60 marks (60 UMS) Y,

A bank of model assignments is available free of charge from the OCR website for the centre
assessed units R071 and R073.

@ © OCR 2012 OCR Cambridge National in Science
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21 Guidance on unit content

The unit content describes what has to be taught to ensure that learners are able to access the
highest marks.

Anything which follows an i.e. details what must be taught as part of that area of content.

Anything which follows an e.g. is illustrative, it should be noted that where e.g. is used, learners must
know and be able to apply relevant examples in their work, though these do not need to be the same
ones provided in the unit content.

Teachers will need to ensure that any modifications to tasks, from the bank of model assignments
for the optional units do not expect the learner to do more than they have been taught, but they must
enable them to access the full range of marks as described in the marking criteria.

For externally assessed units, where the content contains i.e. and e.g. under specific areas of content,
the following rules will be adhered to when setting questions:

. direct question may be asked where the unit content is shown with an i.e.

. where unit content is shown as an e.g., a direct question will not be asked about that example.
Any questions relating to the area of content will offer learners the opportunity to provide their
own examples as the unit has not specified which examples they should be familiar with.

© OCR 2012 OCR Cambridge National in Science @



2.2 Unit RO71: How scientific ideas have an impact on our lives

In this unit, learners explore the way in which applications of science have an impact on our lives. The
unit has been divided into three teaching modules:

Module 1: Using energy
Module 2: Keeping healthy
Module 3: Materials for a purpose

In each module there are opportunities to undertake practical work and develop skills in analysing,
interpreting and evaluating evidence which will build towards the assessment of an investigation in
Unit 3. Working with evidence is also assessed in Unit 2.

Learners produce a portfolio of work incorporating nine assessment tasks which are internally
assessed and moderated by OCR. The tasks for each module are marked out of 40, giving an overall
total for the unit of 120 marks.

The unit is weighted at 50% of the qualification and requires 60 GLH.

In LO1, learners will be taught about the personal and social (including political) choices that must
be made in supplying electricity to people’s homes. The factors to consider in making such choices
include the capital and running costs of the energy sources (including transportation) and distribution
of electricity. The focus should be on the social, economic and environmental effects of such decision
making and how these decisions are made in the UK. Opportunities should be taken to make use of
local examples of electricity generation, including renewable sources, by visits or by inviting visitors
to the centre. More able learners will carry out calculations of the efficiency of energy transfer in
electricity generation and distribution.

The focus of learning for LO2 should be on the risks and benefits of using nuclear radiation, including
the generation of electricity and industrial and medical applications. Learners will need to understand
the different types of radiation and how their properties make them useful in different ways. They will
need to understand how risk can be evaluated and more able learners will approach this quantitatively,
including the calculation of probabilities.

In teaching LO3, learners should have opportunities to set up electrical circuits and take
measurements of voltage and current and to use these measurements to calculate resistance, power
and energy transferred. Learners should also carry out practical work to measure energy transferred
when materials are heated, using measurements of temperature change and specific heat capacity,
and so calculate the efficiency of energy transfer.

In LO4, learners should have access to data to show the impact on measurable health parameters (life
span, incidence of disease, heart activity, lung function etc.) of different factors. In the interpretation of
this data, they will gain experience of value in the assessment of Units 2 and 3. The approach taken
should be that of how health can be improved and learners may wish to look at threats to health over
a person’s lifetime, from birth to old age, and how these can be addressed. Learners should consider
a range of client groups (e.g. pregnant mothers, young children or old people) in order to learn what
types of question to ask and how the threats to health vary with different client groups.

@ © OCR 2012 OCR Cambridge National in Science
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The focus of learning for LO5 should be on the risks and benefits of medical treatments and how
risks can be reduced, for example by appropriate testing. Learners should develop an understanding
of risk and more able learners should be able to carry out calculations of risk and make quantitative
comparisons of the risks and benefits of alternative treatments. Learners need to develop the
confidence to criticise stories in the media on risk and to develop materials which explain risks and
benefits to a lay audience or client group.

In LOBG, learners should have opportunities to use different sampling techniques and to use biotic and
abiotic indicators to assess the health of different environments. Learners will learn how to collect

and display data to demonstrate differences between environments and to interpret data to show the
interdependence of organisms. More able learners will learn how mathematical techniques can be
used to make comparisons between different environments, by calculating measures such as a simple
index of biodiversity.

In LO7, learners will learn how materials we use everyday in familiar products are made from natural
resources. Raw materials will include crude oil (for plastics and fibres), rocks and ores (for building
materials, glass and metals) and the air (for ammonia). The focus should be on the impact of these
manufacturing processes on the environment, but to appreciate this, learners will need to understand
the chemical reactions involved, the conditions required, the yields produced and understand the
quantities of materials and energy needed. Opportunities should be taken to make use of local
examples of such manufacturing processes, by visits or by inviting visitors to the centre. Where
possible, learners should carry out the chemical reactions involved (or equivalent reactions) practically
and more able learners should be able to make calculations of yield. In collecting, analysing and
interpreting data, they will gain experience of value in the assessment of Units 2 and 3.

The focus of learning for LO8 should be on how the properties of materials are determined by their
chemical structures and how these properties influence how materials are used. Learners should be
encouraged to think about products that they use in everyday life, the materials they contain and what
properties these materials need. It may also be helpful to think about how modern materials have
replaced more traditional ones and whether this is because modern materials have more suitable
properties.

It is suggested that the teaching of LO8 and LO9 should be integrated so that when testing the
properties of materials practically, they learn about how these properties are determined by the
structures of the materials they are testing. Learners should have opportunities to use a range of
methods for measuring the properties of materials and they will learn how to collect and display data to
demonstrate differences between materials and to interpret data to show how materials are suited to
different uses.

The specific requirements of the assessed tasks must not be included in this work but the skills and
techniques necessary for the assessed tasks must be familiar to learners before they attempt the
tasks. Skills, knowledge and understanding developed will be valuable in the assessment of Units 2
and 3 and LO3 / LO6 / LO9 provide possible contexts for the assessment task (investigation) for
Unit 3.

© OCR 2012 OCR Cambridge National in Science @
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2.3 Unit R072: How scientific ideas have developed

In this unit, learners explore the way in which scientific ideas have developed, by studying the work of
a number of scientists.

Learners sit a 1 hour written examination paper which is externally set and marked by OCR.

Papers are available at Level 1 and Level 2. Each paper carries 60 raw marks. Content examined in
the Level 2 paper only is shown in bold.

The unit is weighted at 25% of the qualification and requires 30 GLH.

The focus of learning for this unit is the way in which scientific ideas develop. Scientific research starts
with observations which have no scientific explanation. A provisional scientific explanation of such
observations is called a hypothesis. From a hypothesis it is possible to develop predictions which can
be tested by experiment and this process is often called the ‘scientific method’.

The development of many scientific ideas can be presented in narrative form, to both captivate the
interest of learners, and guide their comprehension of the scientific method. The range of ideas
covered in this unit include examples of collaboration, the impact of creative thinking, the rapid
emergence of new ideas as well as ideas that have developed over thousands of years.

It is important in teaching this unit that all four Learning Outcomes are integrated, so that learners are
taught about the scientific method (LO2) in the context of the work of scientists and the development
of scientific ideas (LO1). In undertaking this learning, learners need to understand the way in which
experiments are designed and scientific evidence is interpreted and evaluated (LO3) and to be able to
communicate their own ideas (LO4).

In preparation for the first questions on the examination paper, based on a case study of the work of
some modern scientists, learners should have some experience of working with a similar case study,
in which they evaluate the information presented to them and consider how the scientific method has
been used in the research.

Learners will bring to this unit skills, knowledge and understanding from Unit 1, including the use of
scientific equipment to collect data and the interpretation of data to reach conclusions.

@ © OCR 2012 OCR Cambridge National in Science
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2.4 Unit RO73: How scientists test their ideas

In this unit, learners develop their skills in designing and carrying out experimental work, including the
collection of data and its analysis, interpretation and evaluation.

The assessment task is a practical investigation which is internally assessed and moderated by OCR.
The investigation is marked out of 60 marks. The assessment includes a synoptic element — the

task may be set in any context drawn from Units R071 and R072. Learners will need to draw on the
appropriate scientific knowledge and understanding from the earlier units.

The unit is weighted at 25% of the qualification and has 30 GLH.

In this unit, learners will develop their skills in planning and carrying out experimental work.

The Learning Outcomes for the unit build on those in Unit 1 and Unit 2: in Unit 1 learners have
opportunities to carry out practical work, taking measurements and interpreting their results and in
Unit 2, learners are taught about the scientific method and how scientists carry out research.

In Unit 3, learners will develop further their understanding of how scientific information is evaluated,
and in the assessment task (investigation) for Unit 3, learners will apply an understanding of the
scientific method to their own research project.

It is recommended that the teaching for this unit should be integrated into the other two units so that
learners develop their experimental skills in the context of the scientific content of the other two units.

© OCR 2012 OCR Cambridge National in Science @
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Assessment of the Cambridge National
Certificate in Science

3.1 Overview of the assessment in the Cambridge National

Certificate in Science

Entry code | Qualification title | GLH | Reference
J815 ‘OCR Level 1/2 Cambridge National ‘ 120 ‘ 600/4790/2

Certificate in Science

Made up of:
+ Units R071, R072 and RO73.

Individual unit details below:

Unit Details

Unit RO71: How scientific ideas have an impact on our lives

60 GLH The centre assessed tasks:
Approx 21 hours internal assessment - consists of a portfolio of work incorporating
120 marks (120 UMS) 9 assessment tasks.

Centre assessed and OCR moderated

Unit RO72: How scientific ideas have developed

30 GLH The question paper:
1 hour written paper » is based on a pre-release article,
60 marks (60 UMS) * s tiered.

OCR set and marked

Unit RO73: How scientists test their ideas

30 GLH The centre assessed tasks:
Approx 5.5 — 7 hours internal assessment + consists of a practical investigation task,
60 marks (60 UMS) + includes a synoptic element.

\Centre assessed and OCR moderated

N

To claim the Certificate in Science (120 GLH) qualification learners must complete unit R071,
unit RO72 and unit RO73. All three units are mandatory.

A bank of model assignments is available free of charge from the OCR website for the centre
assessed units R071 and R073.

3.2 Links between units and synoptic assessment

The DfE has recently announced that only those qualifications that provide evidence of synoptic
assessment that demonstrates pupils’ broad understanding of what they have studied in their courses
will be counted in the school attainment tables.

This qualification is designed with that requirement in mind. It has been written in a way that allows
learners to sequentially build up their knowledge, understanding and skills between the units R071,
R072 and R073 over the course of their programme of learning, which will support them in the
assessment of their units.
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Learners will bring to unit R0O72, skills, knowledge and understanding from unit R0O71, including the use
of scientific equipment to collect data and the interpretation of data to reach conclusions.

The LOs for unit RO73 build on those in unit RO71 and unit R072: in unit RO71 learners have
opportunities to carry out practical work, taking measurements and interpreting their results and in unit
R0O72, learners are taught about the scientific method and how scientists carry out research.

In unit RO73, learners will develop further their understanding from units R071 and R072 of how
scientific information is evaluated and in the assessment task for unit R073, learners will apply in their
own Investigation an understanding of the scientific method from unit R072.

The teaching for unit RO73 should be integrated into the other two units so that learners develop their
experimental skills in the context of the scientific content of the other two units.

There are synoptic elements in the assessment of both unit R072 and unit R073. In unit R072,
questions will require learners to draw on skills, knowledge and understanding learned in unit R071
about the way in which data is collected, analysed and interpreted to reach conclusions.

In unit RO73, learners carry out their own investigation, the assessment of which will draw on their
understanding of the ‘scientific method’ from unit R072; in the interpretation of their results they will
need to have an understanding of the science context (drawn from unit RO71 or unit R072) in which
the investigation is set.

While we will not prescribe in which order the units are assessed it is important to be aware of the
links between units so that the teaching, learning and assessment can be planned accordingly then
when being assessed learners can apply their learning in ways which show they are able to make
connections across the qualification.

This specification booklet will support synoptic assessment by:

. showing teaching and learning links between the units across the specification

. giving guidance, with the marking criteria for the centre assessed units, about where learners
could apply the knowledge and understanding from other units to improve their performance.

This qualification supports synoptic learning and assessment by employing the following principles:

. to provide content that will allow for holistic delivery and the application of prior or concurrent
learning

. to enable learners to demonstrate an ability to use and apply a range of different methods and/or
techniques

. to provide assessment that encourages learners to put forward different ideas and/or
explanations to support decisions they have made

. to develop learners’ ability to suggest or apply different approaches to contexts, situations

. to develop and assess the learners’ use of transferable skills

. to enable learners to demonstrate analytical and interpretation skills (of situations and/or results)

and the ability to formulate valid well-argued responses

. to enable learners to evaluate and justify their decisions, choices and recommendations.

© OCR 2012 OCR Cambridge National in Science @



3.3 Grading and awarding grades

3.3.1 Grade scale
All results are awarded on the following scale:

+ Distinction* at Level 2 (*2)
+ Distinction at Level 2 (D2)
* Merit at Level 2 (M2)
+ Pass at Level 2 (P2)
+ Distinction at Level 1 (D1)
* Merit at Level 1 (M1)
+ Pass at Level 1 (P1).

The shortened format of the grade will be displayed on Interchange and some administrative
documents provided by OCR. However the full format of the grade will appear on the certificates
issued to learners.

Grades are indicated on qualification certificates. However, results for learners who fail to achieve the
minimum grade (Pass at Level 1) will be recorded as unclassified (U or u) and this is not certificated.

3.3.2 For internally assessed units, RO71 and R073

The boundaries for Distinction at Level 2, Pass at Level 2, and Pass at Level 1 are set judgementally.
Other grade boundaries are set arithmetically.

The Merit (Level 2) is set at half the distance between the Pass (Level 2) grade and the Distinction
(Level 2) grade. Where the gap does not divide equally, the Merit (Level 2) boundary is set at the lower
mark (e.g. 45.5 would be rounded down to 45).

The Distinction* (Level 2) grade is normally located as far above Distinction (Level 2) as Merit (Level
2) is below Distinction (Level 2).

To set the Distinction (Level 1) and Merit (Level 1) boundaries, the gap between the Pass (Level 1)
grade and the Pass (Level 2) grade is divided by 3, and the boundaries set equidistantly.

Where this division leaves a remainder of 1, this extra mark will be added to the Distinction (Level 1)-
Pass (Level 2) interval (i.e. the Distinction (Level 1) boundary will be lowered by 1 mark). Where this
division leaves a remainder of 2, the extra marks will be added to the Distinction (Level 1)-Pass (Level
2) interval, and the Merit (Level 1)-Distinction (Level 1) interval, i.e. the Distinction (Level 1) boundary
will be lowered by 1 mark, and the Merit (Level 1) boundary will be lowered by 1 mark.

For example, if Pass (Level 2) is set judgementally at 59, and Pass (Level 1) is set judgementally at
30, then Distinction (Level 1) is set at 49, and Merit (Level 1) is set at 39.

3.3.3 For the externally assessed unit, R072

The boundaries for Distinction at Level 2, Pass at Level 2, Distinction at Level 1 and Pass at Level 1
are set judgementally. Other grade boundaries are set arithmetically.

The Merit at Level 2 boundary is set at half the distance between the Pass at Level 2 boundary
and the Distinction at Level 2 boundary. Where the gap does not divide equally, the Merit at Level 2
boundary is set at the lower mark (e.g. 45.5 would be rounded down to 45).
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The Distinction* at Level 2 boundary is normally located as far above the Distinction at Level
2 boundary as the Merit at Level 2 boundary is below the Distinction at Level 2 boundary.

The Merit at Level 1 boundary is set at half the distance between the Pass at Level 1 boundary
and the Distinction at Level 1 boundary. Where the gap does not divide equally, the Merit at Level 1
boundary is set at the lower mark (e.g. 36.5 would be rounded down to 36).

A candidate entered for Level 1 who performs markedly above the level required for the Distinction at
Level 1 can achieve a Pass at Level 2.

3.3.4 Grading

This qualification is unitised. Learners can take units across several different series. They can also re-
sit units. Please refer to section 7.3 Unit and qualification re-sits for more information. When working
out learners’ overall grades, OCR needs to be able to compare performance on the same unit in
different series when different grade boundaries may have been set, and between different units. OCR
uses a Uniform Mark Scale to enable this to be done.

A learner’s uniform mark for each unit is calculated from the learner’s raw mark on that unit. The raw
mark boundary marks are converted to the equivalent uniform mark boundary. Marks between grade
boundaries are converted on a pro rata basis.

When unit results are issued, the learner’s unit grade and uniform mark are given. The uniform mark is
shown out of the maximum uniform mark for the unit, e.g. 40/60.

The uniform mark boundaries for the units are shown below.

Max Unit Unit Grade
e
at L2 atL2 atL2 atL2 at L1 at L1 at L1
30L1, 36 - - - 36 30 24 18 [0
3012 60 54 48 42 36 - - - B
30 60 54 48 42 36 30 24 18 [0
60 | 120 108 96 84 72 60 48 | 36 |

The learner’s uniform mark for unit RO72 will be combined with the uniform mark for the centre
assessed units R071 and R073 to give a total uniform mark for the qualification. The learner’s grade
will be determined by the total uniform mark.

The following table shows the minimum total mark for each overall grade:

Qualification Grade

Qualification | Uniform [ pistinction* | Distinction | Merit | Pass | Distinction | Merit

Certificate 240 216 192 168 144 120 96 72
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3.4 Performance descriptions

The performance descriptors indicate the level of attainment associated with Distinction at Level 2,
Pass at Level 2 and Pass at Level 1. They are for use at awarding meetings. They give a general
indication of the levels of attainment likely to be shown by a representative learner performing at these
boundaries.

Performance descriptor - Distinction at Level 2

Learners will be able to recall, select and communicate precise knowledge and detailed understanding
of how and why scientific ideas have changed over time. They can clearly account for how these
ideas are tested and supported by the collection and analysis of data. They demonstrate a clear
understanding of the tentative nature of scientific knowledge, appreciate how and why this is restricted
by the limitations of measuring equipment, and are able to describe in detail how new scientific ideas
can be validated.

In their portfolio work, learners will be able to demonstrate detailed understanding of science and its
applications in a range of contexts, which have had an impact on our lives. They will be able to work
with confident independence to create material which reflects thoughtful planning, a critical analysis
and interpretation of a broad range of quantitative and qualitative information and a perceptive
evaluation of their findings. They will use scientific and technical knowledge, terminology and
conventions appropriately and consistently. Learners will be able to develop balanced views about
risks and benefits and communicate these clearly and coherently in their work, including quantitative
evaluation of risk where relevant.

In experimental and investigative work, learners apply a comprehensive understanding of practical
methods and processes and demonstrate sound judgement in the selection of appropriate scientific
equipment and techniques. They apply competent mathematical, technical and observational skills,
knowledge and understanding in a wide range of practical contexts. They follow procedures and
methods consistently, evaluating and managing risk and working accurately and safely. Where
relevant, learners reflect on the limitations of the methods and procedures they have used and

the data they have collected and both propose and justify improvements. They make reasoned
judgements consistent with the evidence to develop substantiated conclusions.

Performance descriptor — Pass at Level 2

Learners will be able to recall, select and communicate a secure knowledge and understanding

of how and why scientific ideas have changed over time. They are able to account for how some

of these ideas are tested and supported by the collection and analysis of data. They demonstrate

an understanding that scientific knowledge changes when more accurate observations and
measurements can be made, and are able to describe in broad terms how new scientific ideas can be
validated.

In their portfolio work, learners will be able to demonstrate a secure understanding of science and its
applications in a range of contexts, which have had an impact on our lives. They will be able to work
with independence to create material which reflects effective planning, analysis and interpretation of
both quantitative and qualitative information and relevant evaluation of their findings. They will use
scientific and technical knowledge, terminology and conventions appropriately. Learners will be able
to develop views about risks and benefits and communicate these effectively in their work, including
qualitative evaluation of risk where relevant.
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In experimental and investigative work, learners apply an understanding of practical methods and
processes after practice and demonstrate adequate judgement in the selection of appropriate scientific
equipment and techniques, with limited help provided. They apply secure mathematical, technical

and observational skills, knowledge and understanding in some practical contexts, requiring limited
guidance in others. They follow procedures and methods with limited help, make appropriate risk
assessments, and work with care to achieve meaningful results. Where relevant, learners are able

to comment on limitations of the methods and procedures they have used to collect data and make
suggestions for improvements. They draw conclusions consistent with the available evidence.

Performance descriptor - Pass at Level 1

Learners will be able to recall, select and communicate a limited knowledge and understanding of how
and why scientific ideas have changed over time. They appreciate that data is needed to test scientific
ideas. They demonstrate an understanding that more accurate observations can be made with more
accurate equipment, and appreciate the need for other scientists to replicate measurements.

In their portfolio work, learners will be able to demonstrate a limited understanding of science and its
applications in the contexts which have had an impact on our lives. They will be able to show evidence
of independent work which has been planned, developed and evaluated in a simplistic way. They will
use limited scientific and technical knowledge, terminology and conventions. Learners will be able to
list relevant risks and benefits and make simplistic judgements about them.

In experimental and investigative work, learners will be able to use given scientific equipment with
support. They will follow procedures and methods with guidance and make relevant observations,
recording results in a limited way. They will demonstrate a limited understanding of risks in procedures
with standard laboratory safety. They can draw elementary conclusions having collected limited
evidence.

3.5 AQuality of written communication

Quality of written communication is assessed in units R072 and R073. It is included in the marking
criteria for Unit RO73 and in the mark schemes for questions requiring extended answers in the
externally assessed examinations for unit RO72.

Learners are expected to:

. ensure that text is legible and that spelling, punctuation and grammar are accurate so that
meaning is clear

. present information in a form that suits its purpose

. use a suitable structure and style of writing

. use specialist terminology, where applicable.
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The centre assessed units (R0O71 and R073)

This section provides guidance on the completion of the centre assessed units.

4.1 The centre assessed units

Each of the internally assessed units (R071 and R073) are designed to provide learners with the
opportunity to build a portfolio of evidence to meet the learning outcomes for that unit.

We recommend that teaching and development of subject content and associated skills be referenced
to real vocational situations, through the utilisation of appropriate industrial contact, vocationally
experienced delivery personnel, and real life case studies.

Units RO71 and R073 are centre assessed and externally moderated by OCR. Centres can choose
whether they would like moderation via the OCR Repository, postal or visiting moderation.

Appendix B of this specification contains assessment guidance for the centre assessed units, which
should be referred to in conjunction with the unit content and marking criteria grids to inform delivery
of the units. The assessment guidance aims to provide clarification regarding the scope of the learning
required in specific areas of the units where this is felt to be beneficial.

4.2 Tasks for the centre assessed units

A bank of model assignments is provided by OCR for units RO71 and R073. Centres must select
from the model assignments provided, to use when assessing their learners. The assignments will be
available free of charge from the OCR website. Learners are able to work on the tasks anytime until
the date the centre collects the work for internal assessment. OCR will review the model assignments
annually which may result in an assignment being withdrawn and replaced. It is up to the centre

to check the OCR website to see which model assignments are available to be used. We will give
approximately 12 months’ notice if a model assignment is to be withdrawn and replaced so that we
do not disadvantage any learners who have already started working on an assignment that is to be
replaced.

Centres can make some modifications to the model assignments that OCR provides so that the
assignment can be put within a local context that learners might relate to more easily, or to allow for
differences in the materials, equipment and facilities at different centres. Guidance on what can be
modified is given in each assignment in the section Teacher Information under Scope of permitted
model assignment modification. If modifications are made to the model assignment, whether to just the
scenario or to both the scenario and tasks, it is up to the centre to ensure that all learning outcomes
can be met and that learners can access the full range of marks.

The duration of the assessment is included in the guided learning hours for the unit. Guidance will
be given within “Information for Teachers” in each model assignment as to how long learners should
expect to spend on each task.

The OCR model assignments are provided for summative assessment.

Teachers must ensure learners are clear about the task they are to undertake and the criteria which
they are expected to meet.

Teachers must supervise practical work, in accordance with normal practice, to ensure safety
procedures (see Appendix E for further guidance).
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4.2.1 Unit RO71: How scientific ideas have an impact on our lives

When the skills, knowledge and understanding identified above have been taught, learners should be
given the assessment tasks to complete. Each task is relevant to a particular Learning Outcome, so
tasks may be presented to learners when they are judged to be ready to undertake them; they do not
all need to be left until the end of the module.

Learners may work individually or in groups on the task for LO1. It is suggested that the task should
be set in the context of an enquiry into alternative ways in which energy can be supplied to new town,
remote village or island. Each learner or group of learners should represent an interest group at the
enquiry and present evidence on the advantages and disadvantages of different schemes from the
point of view of the interest group represented. If working in groups, the contribution of each learner
must be clear, either in their work or by using witness statements. There are many opportunities in
the task to make creative use of ICT, in producing documents, videos etc., including the visualisation
of quantitative data on the efficiency of energy transfer, but teachers and learners should be aware of
the marking criteria so that learners’ work can be assessed against the criteria and that marks are not
limited by the media used.

The task for LO2 is set in the context of the use of nuclear radiation and it might be helpful to learners
to see how stories in the media about nuclear radiation are often misleading and alarmist. Learners
produce briefing material and there are opportunities in this task for learners to use ICT in producing
visual imagery to illustrate their work, but teachers and learners should be aware of the marking
criteria so that learners’ work can be assessed against the criteria and that marks are not limited by
the media used.

For LOS, learners undertake a practical task: to measure the efficiency of an energy transfer involving
electricity. They will need to select appropriate equipment and techniques to obtain data which can
then be analysed to reach conclusions. Learners may need to work in groups to undertake these
tasks, but the contribution of each learner must be clear, either in their work or by using witness
statements.

Learners should work individually on the tasks for LO4 and LO5. These tasks are designed so that
they can be made directly relevant to client groups (workers, and patients) and it is suggested that
this can be made more realistic and motivation improved by providing opportunities to talk to clients
or those concerned with their management, for example by visiting a place of work or by inviting a
manager or nurse into the centre to explain their needs. Within the teaching group it may be helpful

if different learners (or sub-groups) take on the role of developing materials for different client groups
(workers doing different types of jobs; patients with different conditions). In this way it should be clear
that the materials produced are targeted at the needs of the client groups concerned.

There are many opportunities in the tasks for LO4 and LO5 to make creative use of ICT, in producing
documents, videos etc. but teachers and learners should be aware of the marking criteria so that
learners’ work can be assessed against the criteria and that marks are not limited by the media used.

To undertake the task for LOG, learners should be introduced to an area where human activity has
affected the environment. To measure the effects of human activity, they will also need to have
access to an area where there is no impact, or the impact is less. They will need to select appropriate
measures and the materials and equipment to obtain data which can then be analysed to show the
effects of human activity. This could be as simple as the effect on parts of a school field of different
amounts of wear. Learners may need to work in groups to undertake this task, so that sufficient data
can be collected, but the contribution of each learner must be clear, either in their work or by using
witness statements.
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Learners should work individually on the task for LO7. They need to identify a range of different types
of material used for a construction project, and it may be helpful to visit a building site. There is now
much concern about the environmental impact of production and this may provide a focus for the work
which could be directed towards a particular real or imaginary client.

The task for LOS8 is set in the context of a complex product and this could be a building, which would
allow an integrated approach to LO7 and LO8. There are opportunities in this task for learners to use
ICT in producing visual imagery to illustrate their work, but teachers and learners should be aware of
the marking criteria so that learners’ work can be assessed against the criteria and that marks are not
limited by the media used.

For LO9, learners test a range of different materials to see which is most suitable for a particular
purpose. They will need to select appropriate equipment and techniques to obtain data which can then
be analysed to make a recommendation. Learners may need to work in groups to undertake this task,
so that sufficient data can be collected, but the contribution of each learner must be clear, either in
their work or by using witness statements. It is possible to integrate the assessment of LO9 with that
for LO8 by undertaking testing of materials in the context of the complex product used in the Research
Report.

There is a list of most commonly used terms in the marking criteria glossary of terms in Appendix C.

4.2.2 Unit R0O73: How scientists test their ideas

When the skills, knowledge and understanding identified above have been taught, learners should be
given the assessment task to complete.

Learners may work individually or in groups on the task but the contribution of each learner must be
clear, either in their work or by using witness statements.

There are many opportunities in the task to make use of ICT, in the collection, processing and
visualisation of quantitative data, but teachers and learners should be aware of the marking criteria so
that learners’ work can be assessed against the criteria and that marks are not limited by the media
used.

The assessment for unit R073 includes a synoptic element — the task may be set in any context
drawn from Units R0O71 and R072. Learners will need to draw on the appropriate scientific knowledge
and understanding from the earlier units to be able to frame an appropriate question or problem to
investigate and to be able to interpret results and draw conclusions.

There is a list of most commonly used terms in the marking criteria glossary of terms in Appendix C.
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4.2.3 Methods of assessment

It is the assessor’s responsibility to choose the best method of assessing a learner in relation to their
individual circumstances. The methods chosen must be:

. valid

. reliable

. safe and manageable and

. suitable to the needs of the learner.
Valid

Validity can be compromised if a learner does not understand what is required of them. For example,
one valid method of assessing a learner’s knowledge and understanding is to question them. If the
questions posed are difficult for the learner to understand (not in terms of the content but the way they
are phrased, for example) the validity of the assessment method is questionable.

As well as assessment methods being valid, the evidence presented must also be valid. For example,

it would not be appropriate to present an organisation’s equal opportunities policy as evidence towards
a learner’s understanding of the how the equal opportunities policy operates within the organisation. It

would be more appropriate for the learner to incorporate the policy within a report, describing different

approaches to equal opportunities.

Reliable

A reliable method of assessment will produce consistent results for different assessors on each
assessment occasion. Internal moderators must make sure that all assessors’ decisions are
consistent.

Safe and manageable

Assessors and internal moderators must make sure that the assessment methods are safe and
manageable and do not put unnecessary demands on the learner.

Suitable to the needs of the learner

OCR is committed to ensuring that achievement of these awards is free from unnecessary barriers.
Centres must follow this commitment through when designing tasks and/or considering assessment.
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4.3 Completing the tasks

Teachers/assessors are expected to supervise and guide learners when undertaking work that
is internally assessed. It should be remembered, however, that the final pieces of work must be
produced solely by the individual learner.

When supervising tasks, teachers/assessors are expected to:

. exercise continuing supervision of work in order to monitor progress and to prevent plagiarism

. exercise continuing supervision of practical work to ensure essential compliance with Health and
Safety requirements (see Appendix E)

. ensure that the work is completed in accordance with the specification requirements and can be
assessed in accordance with the specified marking criteria and procedures.

Centre assessed work should be completed in the course of normal curriculum time, and supervised
and marked by the teacher/assessor. Some of the work, by its very nature, may be undertaken outside
the centre, for example, research work, testing etc. As with all centre assessed work, the teacher/
assessor must be satisfied that the work submitted for assessment is the learner’s own.

Learners are free to revise and redraft work without teacher involvement before submitting the work for
assessment. The advice provided prior to final submission should only enable the learner to take the
initiative in making amendments, rather than detailing what amendments should be made. This means
that teachers must not provide templates, model answers or detail specifically what amendments
should be made.

Adding, amending or removing any work after it has been submitted for final assessment will constitute
malpractice.

4.3.1 Presentation of the final piece of work

Learners must observe the following procedures when producing their final piece of work for the centre
assessed tasks:

. work can be word processed or hand written

. tables, graphs and spreadsheets may be produced using appropriate ICT. These should be
inserted into the report at the appropriate place

. any copied material must be suitably acknowledged

. quotations must be clearly marked and a reference provided wherever possible

. a completed cover sheet must be attached to work submitted for moderation. The cover sheet
must include the following information as well as the marks given for each of the assessment
criteria:

— centre number

— centre name

— candidate number
— candidate name
— unit code and title
— assignment title.

Work submitted in digital format (CD or online) for moderation or marking must be in a suitable file
structure as detailed in Appendix | at the end of this specification. Work submitted on paper must be
secured by treasury tags or other suitable method.
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4.4 Marking and moderating centre assessed units

All centre assessed units are internally marked by centre staff using OCR marking criteria and
guidance and externally moderated by the OCR-appointed moderator.

The centre is responsible for appointing someone to act as the assessor. This could be the teacher
who has delivered the programme or another person from the centre.

The marking criteria must be used to mark the learners’ work. These specify the levels of skills,
knowledge and understanding that the learner is required to demonstrate.

The following assessment methods are considered suitable for teachers/assessors to adopt for these
qualifications alongside the assessment of the evidence submitted by the learner:

. observation of a learner doing something
. questioning of the learner or witness.
Observation

The teacher/assessor and learner should plan observations together but it is the teacher/assessor’s
responsibility to record the observation properly.

Questioning

Questioning the learner is normally an ongoing part of the assessment process, and may in some
circumstances provide evidence to support achievement of learning outcomes.

Questioning is often used to:

. test a learner’s understanding of work which has been completed outside of the classroom
. check if a learner understands the work they have undertaken
. collect information on the type and purpose of the processes a learner has gone through.

If questioning is to be used as evidence towards achievement of specific learning outcomes, it is
important that teachers/assessors record enough information about what they asked and how the
learner replied, to allow the assessment decision to be moderated.

Questioning witnesses is normally an ongoing part of validating written witness statements. However,
questioning witnesses can be used for other purposes. Teachers/assessors should be able to speak to
witnesses and record, in whatever way is suitable, the verbal statements of these witnesses. A record
of a verbal statement is a form of witness statement and could provide valuable evidence. Further
guidance on the use of witness statements can be found in Appendix A.

© OCR 2012 OCR Cambridge National in Science @



4.4.1 Use of a‘best fit’ approach to marking criteria

The assessment tasks should be marked by teachers/assessors according to the OCR marking
criteria using a ‘best fit’ approach. For each of the marking criteria, teachers/assessors select the
band descriptor provided in the marking grid that most closely describes the quality of the work being
marked.

Marking should be positive, rewarding achievement rather than penalising failure or omissions.

The award of marks must be directly related to the marking criteria.

. Each band descriptor covers all the relevant content for the learning outcomes.

. The descriptors should be read and applied as a whole.

. Make a best fit match between the answer and the band descriptors.

. An answer does not have to meet all of the requirements of a band descriptor before being

placed in that band. It will be placed in a particular band when it meets more of the requirements
of that band than it meets the requirements of other bands.

. Where there is more than one strand within the band descriptors for a learning outcome and
a strand has not been addressed at all, it is still possible for the answer to be credited within
that mark band depending upon the evidence provided for the remaining strands. The answer
should be placed in the mark band most closely reflecting the standard achieved across all
strands within the band descriptors for a learning outcome; however in this scenario, the mark
awarded for that band should reflect that a strand has not been addressed.

When deciding the mark within a band, the following criteria should be applied:

. the extent to which the statements within the band have been achieved.
For example:
. an answer that convincingly meets nearly all of the requirements of a band descriptor should

be placed at or near the top of that band. Where the learner’s work convincingly meets the
statements, the highest mark should be awarded

. an answer that meets many of the requirements of the band descriptor should be placed in
the middle of the band. Where the learner’s work adequately meets the statements, the most
appropriate mark in the middle range should be awarded

. if an answer is on the border-line between two bands but it is decided that it fits better the
descriptors for the lower of these two bands, then it should be placed near the top of that band.
Where the learner’s work just meets the statements for the higher band, the lowest mark for that
band should be awarded.

Teachers/assessors should use the full range of marks available to them and award full marks in any
band for work that fully meets that descriptor. This is work that is ‘the best one could expect from
learners working at that level’.

4.4.2 Annotation of learners’ work

Each piece of internally assessed work should show how the marks have been awarded in relation to
the marking criteria.

The writing of comments on learners’ work, and cover sheet, provides a means of communication
between teachers during the internal standardisation and with the moderator if the work forms part of
the moderation sample.
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4.5 Authentication

Teachers/assessors must be confident that the work they mark is the learner’s own. This does not
mean that a learner must be supervised throughout the completion of all work, but the teacher
must exercise sufficient supervision, or introduce sufficient checks, to be in a position to judge the
authenticity of the learner’s work.

Wherever possible, the teacher should discuss work-in-progress with learners. This will not only
ensure that work is underway in a planned and timely manner, but will also provide opportunities for
teachers/assessors to check authenticity of the work.

Learners must not plagiarise. Plagiarism is the submission of another’s work as one’s own and/or
failure to acknowledge the source correctly. Plagiarism is considered to be malpractice and could lead
to the learner being disqualified. Plagiarism sometimes occurs innocently when learners are unaware
of the need to reference or acknowledge their sources. It is therefore important that centres ensure
that learners understand that the work they submit must be their own and that they understand the
meaning of plagiarism and what penalties may be applied. Learners may refer to research, quotations
or evidence but they must list their sources. The rewards from acknowledging sources, and the
credibility they will gain from doing so, should be emphasised to learners as well as the potential risks
of failing to acknowledge such material.

Both learners and teachers must declare that the work is the learner’s own:

. Each learner must sign a declaration before submitting their work to their teacher. A learner
authentication statement that can be used is available to download from the OCR website.
These statements should be retained within the centre until all enquiries about results,
malpractice and appeals issues have been resolved. A mark of zero must be recorded if a
learner cannot confirm the authenticity of their work.

Centres must confirm to OCR that the evidence produced by learners is authentic. Teachers

are required to declare that the work submitted for centre assessment is the learner’s own work
by completing a Centre Authentication Form for each unit. If a centre fails to provide evidence of
authentication, we will set the mark for the learner(s) concerned to Pending (Q) for that unit
until authentication can be provided. The Centre Authentication Form is available to download
from the OCR website and includes a declaration which teachers must sign.

4.5.1 Internal standardisation

It is important that all teachers/assessors work to common standards. Centres must ensure that, within
each unit, the internal standardisation of marks across teachers/assessors and teaching groups takes
place using an appropriate procedure.

This can be done in a number of ways. In the first year, reference material and OCR training meetings
will provide a basis for centres’ own standardisation. In subsequent years, this, or centres’ own archive
material, may be used. Centres are advised to hold preliminary meetings of staff involved to compare
standards through cross-marking a small sample of work. After most marking has been completed, a
further meeting at which work is exchanged and discussed will enable final adjustments to be made.

4.5.2 Submitting marks

All work for centre assessment is marked by the teacher/assessor and internally standardised by the
centre. Marks are then submitted to OCR; see Section 4.6 for submission dates of the marks to OCR.

There should be clear evidence that work has been attempted and some work produced. If a learner
submits no work for a centre assessed unit, then the learner should be indicated as being absent from
that unit. If a learner completes any work at all for a centre assessed unit, then the work should be
assessed according to the marking criteria and the appropriate mark awarded, which may be zero.
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4.6 Moderation

The purpose of external moderation is to ensure that the standard of marking is the same for each
centre and to ensure that internal standardisation has taken place.

Centres can select from:

. Moderated via OCR Repository (see section 4.6.1)

. Moderated via postal moderation (see section 4.6.2)

. Moderated via visiting moderation (see section 4.6.3)

The deadline dates for entries and submission of marks for each moderation method are detailed
below. Centres must ensure when selecting a moderation method that the appropriate entry and
marks submission deadlines can be adhered to.

Moderation method

January series T Saes November series
= (2013 onwards)

Entries Entries Entries
Moderated via OCR Repository 21t Oct | 10" Jan | 21t Feb | 15" May | 4th Oct | 5th Nov
Moderated via postal moderation 215t Oct | 10" Jan | 21t Feb | 15" May | 4th Oct | 5th Nov
\ Moderated via visiting moderation 218t Oct | 10" Dec | 215t Feb | 315t Mar Not available )

When making your entries, the entry option specifies how the work is going to be moderated.

For each unit, you must choose the same moderation method for all learners (i.e. all learners for that
unit in that series must be entered using the same entry option). However, you can choose different
moderation methods for different units and in different series.

Sample requests

Once you have submitted your marks, your exams officer will receive an email telling you which
work will be sampled as part of the moderation. Samples will include work from across the range of
attainment of the learners’ work.

Each learner’s work must have a cover sheet attached to it with a summary of the marks awarded for
the task. If the work is to be submitted via OCR Repository this cover sheet must also be submitted
electronically within each learner’s files.

OCR will require centres to release work for awarding and archive purposes and the co-operation
of the centre is most appreciated in these instances, as it is imperative to have work available at
awarding meetings. If this is required then centres will be notified as early as possible.

Centres will receive the final outcome of moderation when the provisional results are issued. The
following reports will be issued via Interchange:

. Moderation adjustments report — This lists any scaling that has been applied to internally
assessed units

. Moderator report to centres — This is a brief report by the moderator on the internal assessment
of learners’ work.
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4.6.1 Moderated via OCR Repository

The OCR Repository is a secure website for centres to upload candidate work and for assessors to
access this work digitally. Centres can use the OCR Repository for uploading marked candidate work
for moderation.

Centres can access the OCR Repository via OCR Interchange, find their candidate entries in their
area of the Repository, and use the Repository to upload files (singly or in bulk) for access by their
moderator.

The OCR Repository allows candidates to produce evidence and files that would normally be difficult
for postal submissions, for example multimedia and other interactive unit submissions.

The OCR Repository is seen as a faster, greener and more convenient means of providing work for
assessment. It is part of a wider programme bringing digital technology to the assessment process,
the aim of which is to provide simpler and easier administration for centres.

All moderated units can be submitted electronically to the OCR Repository via Interchange: please
check section 7.2.2 for unit entry codes for the OCR Repository.

There are three ways to load files to the OCR Repository:

1. Centres can load multiple files against multiple candidates by clicking on ‘Upload candidate files’
in the Candidates tab of the Candidate Overview screen.

2. Centres can load multiple files against a specific candidate by clicking on ‘Upload files’ in the
Candidate Details screen.

3. Centres can load multiple administration files by clicking on ‘Upload admin files’ in the
Administration tab of the Candidate Overview screen.

Instructions for how to upload files to OCR using the OCR Repository can be found on OCR
Interchange.

4.6.2 Moderated via postal moderation

Your sample of work must be posted to the moderator within three days of receiving the request. You
should use one of the labels provided by OCR to send the learner’s work.

We would advise you to keep evidence of work submitted to the moderator, e.g. copies of written work
or photographs of practical work. You should also obtain a certificate of posting for all work that is
posted to the moderator.

Work may be submitted in digital format (on CD) for moderation but must be in a suitable file structure
as detailed in Appendix | at the end of this specification.

4.6.3 Moderated via visiting moderation

Your sample of work must be retained in the centre ready for the moderation visit.

The work that is presented to the visiting moderator as their initial sample must be available in rank
order, by unit, to allow moderation to take place. All work not selected for initial sampling must be
available to the visiting moderator during their visit should they need to extend their sample.

At the end of the visit, the moderator may need to take samples of work away or request for work to be
posted to them for further consideration.

All learners’ work must be retained securely within the centre until results are issued and it is certain
that no enquiries about results or appeal procedure is required.
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Support for Cambridge Nationals in Science

51 Free resources available from the OCR website

The following materials will be available on the OCR website:
. specification
. specimen assessment materials for unit R072

. bank of model assignments.

5.2 Other resources

OCR has produced a range of resources, all available free of charge from the OCR website.

Endorsed publications

OCR endorses a range of publisher materials to provide quality resources for centres delivering its
qualifications. You can be confident that materials branded with OCR’s ‘Official Publisher Partnership’
or ‘Approved publication’ logos have undergone a thorough quality assurance process to achieve
endorsement. All responsibility for the content of the publisher’s materials rests with the publisher.

Appr_ove.d
publication OCR Partner logo
O ‘ R Oxford Cambridge and RSA h ere

Oxford Cambridge and RSA

Official Publisher Partnership

These endorsements would not mean that such materials would be the only suitable resources
available or necessary to achieve an OCR qualification.

OCR will offer a range of support activities for all practitioners throughout the lifetime of the
qualification to ensure they have the relevant knowledge and skills to deliver the qualification.

Please see Event Booker for further information.
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5.4 OCR support services

541 Active Results

—’D

Active Results is available to all centres offering the Cambridge Nationals qualifications.

activeresults

Active Results is a free results analysis service to help teachers review the performance of individual
learners or whole schools.

Devised specifically for the UK market, data can be analysed using filters on several categories such
as gender and other demographic information, as well as providing breakdowns of results by question
and topic.

Active Results allows you to look in greater detail at your results:

. richer and more granular data will be made available to centres including question level data
available from e-marking for unit R0O72

you can identify the strengths and weaknesses of individual learners and your centre’s cohort as
a whole

our systems have been developed in close consultation with teachers so that the technology
delivers what you need.

Further information on Active Results can be found on the OCR website.

5.4.2 OCR Interchange

OCR Interchange has been developed to help you to carry out day-to-day administration functions
online, quickly and easily. The site allows you to register and enter learners online. In addition, you can
gain immediate and free access to learner information at your convenience. Sign up at
https://interchange.ocr.org.uk.
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Access to Cambridge Nationals in Science

6.1 Equality Act information relating to Cambridge Nationals in Science

Cambridge Nationals in Science often require assessment of a broad range of competences and, as
such, prepare learners for a wide range of occupations and higher level courses.

The Cambridge Nationals in Science qualifications were reviewed to identify whether any of the
competences required by the subject presented a potential barrier to any disabled learners. If this was
the case, the situation was reviewed again to ensure that such competences were included only where
essential to the subject.

Reasonable adjustments are made for disabled learners in order to enable them to access the
assessments and to demonstrate what they know and can do. For this reason, very few learners will
have a complete barrier to the assessment. Information on reasonable adjustments is found in Access
Arrangements, Reasonable Adjustments and Special Consideration produced by the Joint Council for
Qualifications www.jcq.org.uk.

The access arrangements permissible for use in this specification are as follows:

Access arrangement | Yes/No | Type of assessment
Readers Yes All assessments
Scribes Yes All assessments
Practical assistants Yes All assessments
Word processors Yes All assessments
Transcripts Yes All assessments
BSL interpreters Yes All assessments
Oral language modifiers Yes All assessments
Modified question papers Yes All assessments
QExtra time Yes All assessments )

6.2 Arrangements for learners with particular requirements

All learners with a demonstrable need may be eligible for access arrangements to enable them to
show what they know and can do. The criteria for eligibility for access arrangements can be found
in the JCQ document Access Arrangements, Reasonable Adjustments and Special Consideration.
Learners who have been fully prepared for the assessment but who have been affected by adverse
circumstances beyond their control at the time of the examination, may be eligible for special
consideration. Centres should consult the JCQ document Access Arrangements, Reasonable
Adjustments and Special Consideration.

If a successful application for an access arrangement has been made for either GCSE or GCE, then
there is no need to make an additional application for the same learner completing a Cambridge
National qualification.

Learners who have been fully prepared for the assessment but who have been affected by adverse
circumstances beyond their control at the time of the examination, may be eligible for special
consideration. Centres should consult the JCQ document Access Arrangements, Reasonable
Adjustments and Special Consideration.
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Administration of Cambridge Nationals in
Science

Full details of the administrative arrangements can be found in the Cambridge Nationals Admin Guide.
The Admin Guide is available from the OCR website.

7.1 Availability of assessment

There are three assessment series each year in January, June and November. All units will be
assessed from January 2013. Assessment availability can be summarised as follows:

January 2013 v/ v

June 2013 v 4

November 2013 - r

January 2014 v v

June 2014 v 4
Q\lovember 2014 - r )

Certification is available for the first time in January 2013 and each January, June and November
thereafter.

* Visiting moderation is not available in the November series. Please see section 4.6 for details on the
moderation methods available in each series.

7.2 Making entries

Centres must be registered with OCR in order to make any entries, including estimated entries. It is
recommended that centres apply to OCR to become a registered centre well in advance of making
their first entries. Details on how to register with OCR can be found on the OCR website.

Centres must have made an entry for a unit in order for OCR to supply the appropriate forms and
allocate a moderator for centre assessment.

It is essential that unit entry codes are quoted in all correspondence with OCR.

7.2.1 Making estimated unit entries

Estimated entries must be made prior to each assessment series. Estimated entries are used by OCR
to allocate examiners and moderators to centres.
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7.2.2 Making final unit entries

When making an entry centres must quote unit entry code and component codes. For the centre
assessed units, centres must decide whether they want to submit learners’ work for moderation via the
OCR Repository or for postal or visiting. Learners submitting work must be entered for the appropriate
unit entry code from the table below.

Unit entry | Component | Assessment method Unit titles
RO71 A 01 Moder_ated via OCR
Repository
R0O71 B 02 Moderat_ed via postal How scientific ideas have an impact on our lives
moderation
RO71C 03 Moderated via
visiting moderation
RO72 A 01 Written paper
— Level 1
: How scientific ideas have developed
RO72 B 02 Written paper
—Level 2
RO73 A 01 Moder:ated via OCR
Repository
RO73 B 02 Moderated via postal |, scientists test their ideas
moderation
RO73 C 03 Moderated via
\_ visiting moderation )

The short title for these Cambridge National qualifications is CAMNAT and will display as such on
Interchange and some administrative documents provided by OCR.

7.3 Certification rules

Learners must be entered for qualification certification separately from unit assessment(s). If a
certification entry is not made, no overall grade can be awarded.

Learners may be entered for:

. OCR Level 1/2 Cambridge National Certificate - certification code J815

There are no terminal requirements for this qualification therefore learners can complete units in any
order.

@ © OCR 2012 OCR Cambridge National in Science



7.4 Unit and qualification re-sits

Learners may re-sit each unit an unlimited number of times. The best unit result will be used to
calculate the certification result.

Learners may enter for the qualification an unlimited number of times. Learners must retake at least
one unit for a new result to be issued.

7.5 Enquiries about results

Under certain circumstances, a centre may wish to query the result issued to one or more learners.
Enquiries about results for all units must be made immediately following the series in which the
relevant unit was taken (by the enquiries about results deadline).

Please refer to the JCQ Post-Results Services booklet and the OCR Admin Guide for further guidance
about action on the release of results. Copies of the latest versions of these documents can be
obtained from the OCR website.

For internally assessed units the enquiries about results process cannot be carried out for one
individual learner; the outcome of a review of moderation must apply to a centre’s entire cohort.

7.6 Shelf-life of units

Individual unit results, prior to certification of the qualification, have a shelf-life limited only by that of
the qualification.
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in Science

Other information about Cambridge Nationals

8.1 Overlap with other qualifications

There is some overlap between the content of this qualification and that of GCSE in Science (and the
GCSE separate sciences), as all cover the Key Stage 4 Programme of Study for Science.

8.2 Progression from/to this qualification

Level 3
Vocational
Qualifications
(QCF)

Cambridge Cambridge
National in National
Science in the in Science

workplace
Level 1/2
(Level 1/2) PR

GCE
Applied Science
(Level 3)

A

GCSEs )
Additional Applied
Science

Environmental and
Land-based Science

\_ (Level 1/2) )

GCEs
Biology,
Chemistry,
Physics
(Level 3)

A

4 GCSEs A

Additional Science
or
Biology,
Chemistry, Physics

Key Stage 3
Programme of
Study for
Science

>\ (Level 1/2) )

OCR offers a flexible and responsive range of general and vocational qualifications in the sciences
that allow suitable progression routes for all types of learners.

Centres are able to use these qualifications to create pathways that provide learners with the
underpinning skills and knowledge that will enable them to choose the most appropriate progression
routes for their particular needs (further study, Further Education (FE)).

Progression from the Cambridge National Certificate in Science to the Cambridge National Certificate

in Science in the Workplace:

. This qualification is designed to be taken alongside or following the OCR Level 1/2 Cambridge
National Certificate in Science (or any other Level 1/2 course which covers the National
Curriculum Programme of Study for Science at Key Stage 4).

. Progression from this qualification is to Level 3 vocational qualifications (including qualifications

in science) or to GCE Applied Science.
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Progression from the Cambridge National Certificate in Science to GCSE qualifications in applied
science:

. Additional Applied Science
. Environmental and Land-based Science

. Progression from these qualifications is to Level 3 vocational qualifications (including
qualifications in science) or to GCE Applied Science.

Progression from the Cambridge National Certificate in Science to other GCSE qualifications in
science:

. Additional Science

Separate sciences: Biology, Chemistry, Physics

. Progression from these qualifications is to GCE qualifications in the sciences.

8.3 Avoidance of bias

OCR has taken great care in preparation of this specification and assessment materials to avoid bias
of any kind. Special focus is given to the 9 strands of the Equality Act with the aim of ensuring both
direct and indirect discrimination is avoided.

8.4 Criteria requirements

This specification complies in all respects with the Ofqual General Conditions of Recognition.

8.5 Language

This specification and associated assessment materials are in English only.
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8.6 Spiritual, moral, ethical, social, legislative, economic and cultural issues

This qualification provides potential for centres to develop learners’ understanding of spiritual, moral,
ethical, social, legislative, economic and cultural issues. This specification offers opportunities to
contribute to an understanding of these issues in the following topics.

Issue

Spiritual issues

Scientific explanations which give an insight
into the scale and wonder of natural processes
and phenomena.

Examples of opportunities for developing an
understanding of the issue during the course

o

o

The nature of the universe (unit R072)

The way in which the Earth has changed over
vast time periods (unit R072)

Moral issues

The endeavour of scientists in the
development of scientific ideas and their
commitment to publish their results and to
subject their ideas to testing by others.

Moral issues in the scientific method (unit
R072)

The impact of human activity, including the
work of scientists, on the environment and
other living organisms (unit R071)

Ethical issues

The ethical issues arising from the applications
of scientific ideas.

Ethical issues arising from making choices
about energy supply (unit R071)

Ethical considerations in the testing of new
medical treatments (unit R071)

Social issues

Social implications of the applications of
scientific ideas.

The social impact of decisions made about
energy sources (unit R0O71)

The risks and benefits of the use of nuclear
radiation and medical treatments (unit RO71)

Legislative issues

Health and safety legislation and its impact on
practical work in science.

The need to carry out a risk assessment
before undertaking practical work (unit R073)

Economic issues

The range of factors which have to be
considered when weighing the costs and
benefits of scientific activity; the importance of
science to the economy of the UK.

The economics of decisions made about
energy sources (unit R071)

Economic issues in the production of new
materials from natural resources (unit R071)

Cultural issues
The culture of science.

N

The role of the scientific community in
validating scientific ideas (unit R072)

The questions that science can and cannot
address (unit R072) )

@ © OCR 2012 OCR Cambridge National in Science




8.7 Sustainable development, health and safety considerations and European
developments, consistent with international agreements

This qualification incorporates work on health and welfare, safety and the environment which
encourage learners to develop responsibility for their own health and for the environment, consistent
with current EU agreements.

There are opportunities for learners to develop a sound understanding of sustainable development in:
. making choices related to energy supply (unit RO71)
. the production of new materials from natural resources (unit R071).

Heath and safety considerations are important in all practical work in science and the need to carry out
a risk assessment before starting practical work is part of the learning and assessment for unit R073.
The impact on human health of environmental and inherited factors, of the use and mis-use of drugs
and of medical treatments are covered in unit RO71.

Environmental issues

There are opportunities for learners to develop a sound understanding of environmental issues in the
study of:

. the environmental effects of energy use and the choices made of energy sources (unit R071)
. the effects of human activity on the environment (unit R071)
. the environmental impact of making new materials from natural resources (unit R071)

. global warming (unit RO72).

In units RO71 and R0O73, learners may be given assessment tasks set in contexts related to health,
welfare, safety or the environment.

8.8 Key Skills

This qualification provides opportunities for the development of the Key Skills of Communication,
Application of Number, Information and Communication Technology, Working with Others, Improving
Own Learning and Performance and Problem Solving at Levels 1 and/or 2. However, the extent to
which this evidence fulfils the Key Skills criteria at these levels will be totally dependent on the style
of teaching and learning adopted for each unit. The following table indicates where opportunities may
exist for at least some coverage of the various Key Skills criteria at Levels 1 and/or 2 for each unit.

Cc AoN ICT WwO IOLP PS
SN NI T O 2 T = - O
Unit RO71 v v v 4 4 4 v/ v v/ v/ 4 v/
Unit RO72 v v 4 4 v v/ v/ 4 v/ v/ 4 v/
Unit RO73 4 v 4 4 4 v/ v/ 4 v/ v v/ v
\_ J
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8.9 Functional Skills

This qualification provides opportunities for the development of the Functional Skills of:
. English: Speaking and Listening, Reading and Writing
. Mathematics: Representing, Analysing and Interpreting

. ICT: Use ICT systems, Find and select information and Develop, present and communicate
information

at Levels 1 and 2. However, the extent to which this evidence fulfils the criteria at these levels will

be totally dependent on the style of teaching and learning adopted for each unit. The following table
indicates where opportunities may exist for at least some coverage of the criteria at Levels 1 and/or 2
for each unit.

English Maths ICT

sif ® @ [ ® & [0 ||
N N N S N e e A
I I A A B A B A A B A A A I A I B A IV A 4

n
v

Unit RO71

unitRo72 v |v |V |V vV V| V|V NS

QJnitRO73//////////.////////
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Appendix A: Guidance on withess statements

It is anticipated that the maijority of evidence will be produced directly by the learner. Indirect evidence,
such as witness statements, should only be used where it would be impractical for the learner to
produce the evidence themselves.

Witness statements will, ideally, support the direct evidence produced by the learner.

. Care should be taken that a witness statement is impartial and free from bias. The use of
relatives and close friends as witnesses should be avoided, if possible.

. In all cases the witness will be required to declare their relationship to the learner.

. A witness statement should record what the learner has done and in doing so should not seek to

repeat or paraphrase the marking criteria.

. The evidence presented by the witness should record the learner’s individual contribution and
should focus on the contribution made by the individual learner, as distinct from that of the group
or team as a whole.

. Witnesses should describe what the learner did and not assess the learner. It is the
responsibility of the teacher/assessor to judge the learner’s skill, knowledge and understanding
against the marking criteria. In doing so the teacher/assessor will use the witness statement to
determine the value of the evidence against the marking criteria and award marks accordingly.

. The teacher/assessor is responsible for briefing anyone who is to provide a witness statement.
It is expected that the teacher/assessor will ensure that the witness is appropriately prepared
and that any issues related to child protection have been fully considered.

. The role of the witnesses should be that of impartial observers and they should not become
involved in carrying out the activity on behalf of the learner.

. In circumstances where a witness does assist the learner in accomplishing a task or activity
their input must be recorded within the statement so that the teacher/assessor can reflect this
appropriately in the award of marks.

Where the above guidance has not been followed, the reliability of the witness statement may be
called into question. In circumstances where doubt exists about the validity of a witness statement,
it cannot be used as assessment evidence and no marks may be awarded on the basis of it. If

the unreliability of a witness statement becomes apparent during the visiting moderation process,
moderators will be instructed to adjust centre marks in accordance with this directive.

An exemplar template for recording a witness statement is available from the OCR website and
centres are encouraged to use this to assist in recording witness evidence. However, witness evidence
may take different forms including digitally recorded spoken commentary or video. In these cases
additional accompanying documentation may be required to corroborate that the guidelines on witness
statements detailed above have been followed.

© OCR 2012 OCR Cambridge National in Science @



@ 80UBI0S Ul [BUONEN 9BPUGWED YOO ZL0Z YO0 ©

0 xipuaddy ul suLie) Jo Aiessolb eLisjlid bunlieyy ay) aas ases|d ‘eusiud bupjew ay) ul spiom Ay ayj Jo uondiosap e o4

‘padojensp aney [|Im Aay) 1ey]
s|IMs pue Buipuejsiapun ‘abpaimouy ajeudoidde ‘queasjal asn 0} 9|ge aq [|Im A8y} Jun SIY) JO) ‘SHSE] JO SOLISS IO HSE] JUBWISSasSe ue Bunje) ale siaules| UBYAA

‘papieme aq p|Noys pueq 1ey) o} YJew 1Samo| 8y} ‘pueq Jaybiy ay) Joj Juswalels ay) sjesw Jsnf YIom s daules| syl aiayp) “pued 1eys jo do) sy Jesu paoe|d

8Q p|NOYS }I Uy} ‘spueq OM} 8saUy} JO J8MO| 8y} J0o} s10}dIOSap 8y} J8)1aq S )l 1By} paploap SI Jl Ing Spueq OM} USaM]a] SUl|-18pJ0g 8y} UO S| JOMSUE Ue J| .
papleme aq p|noys abuel a|ppiw 8y} ul yiew ajendoidde jsow ay) ‘Juswale)s ay} s}eaw

Ajojenbape oM s Jaules| ay} aJayp) ‘pueq ayl Jo a|ppiw ayj ul paoeld aq pjnoys J0}duosap pueq ayj Jo sjuawalinbal ay) Jo Auew sjoaw jey) Jomsue ue .
papJeme 8g p|noys yiew }saybiy sy} ‘Juswalels ay) syeaw A|BurouIAUOI HIOM S, JBules)

ay} alaypn “pueq jeyy jo doy ayj Jeau Jo je paoe|d aq pinoys Jojdiiosap pueq e Jo sjuswalinbal ayy Jo [le AjJeau sjeaw A|BuIduIAUOD JBey) Jomsue ue .

:9|dwexa 1o

‘PaABIYOE USa( 9ABY puUBq 8y} UIYIM SJUaWa)e)s 8y} YoIym 0} Juaixe ay) .

:paiidde aq pjnoys eyl BuiMo||o) Y} ‘pueq B UM dJew ay) Buipiosp usypa

"spueq Jay}o Jo sjuswalinbal 8y s}@swW JI UBY) pued Jey) Jo sjuswalinbal ay) Jo aiow s}eswW )i
usym pueq Jejnonued e ul paoe|d aq ||IM }| “pueq jeyl ul paoe|d Buleq aiojeq Joi1dLIOSap pueq e Jo sjuswalinbal 8y} JO ||e }8aW 0} 8ABY JOU S0P JoMsue uy .

's10}dIIOSOp pueq 8y} pue JOMSUE 8y} Usamiaq ydjew }ij }seq e aye .
‘a|oym e se paljdde pue peas aq p|noys sJoydLiosep ay | .
"'SaW02)N0 Buluies| 8y} 40} JUBJUOD JUBAS|aI B} ||e SJI8A09 Joydlosap pueq yoe] .

"elI8)lI0 Bujiew ay) 0] pajejal Ajjoalip 8q 3snw syew Jo

pleme ay| "SuoISSIWO Jo ainjie} Buisijeuad uey) Jayiel Juswaaaiyoe Buipiemal ‘@Anisod ag pinoys Buiepy ‘palos|es aq pinoys paytew Buiaq yiom ayi Jo Aljenb
ay) seqlIosap A|9soo 1sowW Jey] swayos yJew ay) ul papiaoid si0diiosap ay) Jo auo ‘sawoo)no Buiuies| ay) Jo yoes o4 ‘yoeoidde )iy 1saq, e Buisn papieme

8 p|NoYs SyJew ‘awooino Buluies| e UlylM SJUSWSIE]S JO Jaquinu B 0] Pajeoo||e ale syJew alayp) "awooino Buiules| yoes 0} pajeooje si sylew Jo abuel y

"JIpaJo JO AYLIOM BOUBPIAS OU 10 BOUBPIAS OU S| 818U} 8I8UM UBAIB 8 Jsnw syiew (

aouepinb euajud Bunjiep

SaAll ano uo joedull ue aAey seapl diIUBIIS MOH :LL0Y Hun

"S|oA8| Yyloq ueds ¢/0y pue | /0y Slun 1o} eus)lo Bupiew ay) ‘eiolelay) ‘Z/| [9A8T pauiquiod aie uoneollienb siy) Joj Sjiun passasse a1jusd ay |

JUDWISSISSE 94)UdD 10} eLIdYID Bunjie g xipuaddy




@ 80UBI0S Ul [BUOIEN 9BPUGWED YOO ZL0Z YO0 ©

4 paonpal ale suonedldde ay} wo.y
sysu sAem 8y} Jo sisAjeue oisijeal pauisnl ||opn
3SL JO uoien|eAs aAlel3uenb e apnjoul

0] ‘A}18100S Japim / [enpIAIpul 8y} O} Jajsuel} ABiaua
10 sjBuUa( pue sysu ay} Jo sishjeue ybnoaoy
uonelpel Jo solsualoeIeyD

JO swi9y ul suoneoldde jo sisAjeue ybnoaoy
sg|dwexa

uonelsauab Jamod pue |eusnpul ‘eieoyieay apnjoul
0] uonelpel Buisiuol Jeajonu jo (suoneoldde)

Sasn |e1olyouaq Jo abuel apIm e JO U0IO3[8S

S)lew 0L—8 :cdiN

sjewlo} ayeridoidde ul pake|dsip ejep aaneuend
uonpnquisip

pue uonessusab AjoLo9[8 ul Jajsuely Abisus Jo
S910UBIDIYd JO sIsAjeue aAel3uenb xajdwos
Alddns ABisus jo a210yo

By} sousnpul yoiym dnoub jsalsjul 8y} 1o} Si0joe}
jueAs|al ayj Jo Bulpueisiapun aalsuayaldwo)

uonelsauab Ao1109|9 J10) 9|ge|ieAe
$924n0s ABiaus jualsayip ayj Jo uonduosap pajieyaq

s)yJew gL—y| :€dIN

paonpal ale suoneoldde

ay} woly sysi sAem ayj Jo sisAjeue Juens|ay

3Sl JO uonen|eAs aAle}ijenb e apnjoul

0] ‘A}18100S Japim 10 [enpiAlpul 8y} 0} Jajsuel) ABisua
JO S}iyauaq pue sysul Jo SsisAjeue pajie}ap awosg
uonelpel Jo solsualoeIeYD

10 swua) ul suoneolidde Jo sisAjeue pajiejap awos
‘uonelpel Buisiuol Jesjonu Jo

(suoneoljdde) sasn |eioyyauaq JuBAd|aI JO UONOB|9S

sylew /-G :zain

uonelsauab Alouos|e ul Jajsuel) ABisus
Jo saioualoIye Jo sisAjeue aAneyuenb paywi

A|lddns ABisus Jo 8210Yo ay) 82UsN|UI YoIym slojoe)
JUBAS[2J BU]) JO BWOS JO Buipuelsispun punos

uonelauab A01109]9 10} d|ge|ieAR
$924n0s ABJaua juaiayip ayj Jo uonduosap pajiwi]

s)iew ¢1—8 :ZdiN

ysu Buiybiemino jsuaq
10 swus) ul uoneoydde jo uoneoynsnl payiwi| .
uonjeoljdde ayj Jo syyBUS(Q PUB SHSH SISIT .
uonelped Buisiuol Jesonu
10 (uoneoldde) asn |eiolouUSq JUBAD|D] B SOUIIUBP| .

Syew p—| (g

uonelsauab Ayouoa|e ul Jajsuel) ABisua
10 sa1ouaIoIYd Jo sisAjeue aAneyjenb pajwiy .

Alddns ABiaus jo 821040
By} dousNnjul Yyum siojoej jo Buipuejsiepun oiseg .

o|qe|ieAe s82in0s ABJaud Jualayip SISIT .

syJew 2—| :L9IN

Alddns ABiaua 0} pajejal s8I0y |eI00S pue [euosiad asAjeue 0} a|ge ag :LO]

pub euajud bunjiep




@ 80UBI0S Ul [BUONEN 9BPUGWED YOO ZL0Z YO0 ©

4 dnoub jualo ay)
1O SPaau 8y} 0} BAIIISUSS pUB 3SI2U0D ale S|elale|\
sjuawieal; |esipaw Jo Buiysa)

8y} Jo} suoseal ay} jo Buipuelsiapun ybnoaoy
juswieaJ) [eolpaw

e JO Ss}ijouaq pue sysil ayy jo dnoub jualo ayy Joj
jueAdjal sisA|eue aAne)enb pue aAeIURNYD

s)}Jew 0L—8 :€diN

paonpoid s82in0sal pue sjelslew

aAneulbewl pue jueasjal Jo abues apim vy

sjewuo} ayeudosdde ul Ajpjeinooe

paAe|dsip pue palijuspl si0joe} 8y} Jo yyesy uo
1oedwi 8y} uo ejep aAleljuenb jueasjal Jo abuea y
awweJbouid

uoljeanpa yjjeay jueAajal ‘pajiejap e ubisep o}
pasn siaylom jo dnoib Jusio e jo yjeay joaye
slojoey} yolym ul Aem ayj jo uoljeue|dxs pajielaq

s)yJew gL—y| :€dIN

sainby ueoiiubis Jo siequinu

9jendoudde 0} A|}081100 pajenNdjes Sewo2No yjog
Alessaoau aiaym paje|ndiuew

pue pajos|es Apjuapuadapul suoizenbs 1991100
S}iun 1981409 JO 8sh Buipn|oul ‘Jew.oy}

ajeldoidde ue Buisn uoisioald pue Aoeinooe
ajeudoidde 0} papiooas pue uaye)} sjuswaInSes|\
Ajpoaui0o dn jes Juswdinba ‘sjuswalnseaw

aye} 0} Juswdinba Jo uojosjas Jusapuadapu

s)yJew g1L—0l :€9IN

dnoub
JUSI|0 8Y] JO SpPaauU 8y} 0] JUBA3|dI BJe S|eldIe\

sjuawijeal) |eaipawl Jo
Bunsa} ay) 1o} suoseal ay) Jo Buipueisiepun punos
juswieal) [eolpaw e Jo
sjjauaq pue sysii ay) Jo sisAjeue aAnejenb sjdwig

syJew /-G :zain

SjusLieal) [e2IPSW JO S}BUA( pue SHYSI 8y} puelsiapun SO

paonpo.d

$90IN0SalJ pue s|eLiIsjew JueAsjal jo abuel y
payiuspl s1030E} BY} WO yijeay

uo joedwi ay} uo paAe|dsip ejep aAneuenb swog
swuwelboid uoneonpa yjesay

e ubisep 0} pasn siayJom jo dnoub jJualo e Jo yjeay
109e slojoe} yoiym ul Aem ayy jo uonduiosaq

s)}Jew ¢1—8 :ZdiN

paaoidwi aq ued yjjeay uewny moy puejsiapun

A|3081100 paALIBp BWOIINO

U0 pue A}}081109 N0 pallIED SUOB|NJ|ED dWOS
Aressaoau

alaym suolenbs sje|ndiuew o} pepssu poddns
‘pajos|es Appuapuadapul suoienbs 1081100
1ewlo} ajeridoidde

ue Buisn paplooal pue udye)} SjUsWaINSES|N
Apoa.iod

dn j18s 0] papasu Juoddns 93] ‘sjuswainseaw
e} 0} Juswdinba Jo uonosjes Juapuadapul

syJew 6-9 :zaiN

S912UdI21440 dje|N2|eD pue sidysuel) ABi1aus ainseaw 0} d|qe ag :£O1

paonpoud sjelsiew swog

sjuawijeal; |esipaw Jo
Bunyse) ey} Jo} suoseals ay} jo Buipuejsiapun siseg

Jusweal) [BOIpSW B JO S)jeuaq pue sysu sisi

syJew p—| :L9IN

paonpold s80In0sal pue s[eLislew Jalg awos
paljjuspl si0joej 8y} JO SWOS JO yjeay

uo joedwi ay} uo pake|dsip eiep aAlejiienb pajwi
swuwelboud

uoneonpa yjjeay e 1o} apew suonsabbns awog

yieay
108]Je S1010B} YOIYM Ul SABM 8U] JO dWOoS S)SIT

syJew /—| LGN

Apoaulod

1IN0 pPaLIED SUONeNJ|ED SWOS pue Aj10a.1i09
painjisgns ejep ‘suoiienba yum papiroid usypa
papJ09aJ pUE USYe]} SUSWAINSESW dWOS
sjuswainseaw

aye} 0} pue dn )i 18s 0] papaau uoddns juesiiubis
quawdinba pue poyjaw yium papinoid usypn

syJew g—| :L9IN




@ 80UBI0S Ul [BUOIEN 9BPUGWED YOO ZL0Z YO0 ©

4 10BdWI [BIUSWIUOIIAUS J1OMO| B
aABY PINOM UDIYM S|eLIsjew Jo spoyiaw uononpoud
aAlleUIB)|E JO UONEN|EAS 213sI|eal pauisnl ||spn

s1ebpnq ABlaus pue spjalA ‘sennuenb uononpoud
Uo BJep JUBA3|DI SPNJOUI 0} ‘S82IN0S8aI |[Binjeu
wioJ} sjelaiew Jo uoionpold sy} JO JUBWUOIIAUD
ay} uo joedwi ayj Jo sisAjeue ybnoioy

aJnjejouswou [eaiwayd pue suoienbs |oquiAs
pasue|eq Jo asn ajelidoidde pue 1994100 Buipnjoul
‘sassao0.d [eoiwayd jo abpajmouy pajieleq

sanuadoud Jiay) 4oy ussoyo o8foid uonoNNSUOD
e J0 spued jualallip 0] payul| S|euslew Jo sadAy
1uaJaylip Jo abuel e Jo uonos|es Juapuadapul

s)yJew gL -yl :€HIN

AJISIaAIpOIq JO sa2IpUl
Se yons sainseaw xa|dwo9 JO UoI}e|nd|ed 1081100
pue ejep JO UOIIBSI|ENSIA 9}BINJJE PUE JUBAS|DY

SHUN 1081409 Jo asn Buipnjoul ‘Jew.oy} ayeudoidde
ue Buisn uoisioald pue Aoeinooe ajelidoidde
0] papJodal pue pajoa||0o ejep jo abuel vy

Apoaui0o dn jas uswdinba (Bunsa) 1no Aued
0] papaau uswdinba ay) pue spoylew Bunse) pue
Buidwes ajeradoidde jo uonosjas Juspuadapuj

JUBWUOIIAUS |200] B UO AJIAIIOR UBWNY JO
S]08)J8 8} JO sainsesw JO 92/0YD JO uoleasne

, s)yJew g1L—0l :€9IN

10BdWI |RIUSWIUOIIAUS
JBMO| B 8ARY PINOM UDIYM S|elislew Jo spoyisw
uononpoud aAljeuUlS])(E JO UONEN|BAS BWOS

s1ebpng ABlsus Jo

spJalA ‘seniuenb uononpolid uo ejep swos apn|oul
0} ‘s90JN0sal |einjeu Wolj sjeuayew jo uoiponpoud
8y} JO JuswuolIAUS By} uo Joedwi 8y} Jo sisAjeuy

ainjejpuswou
[eo1WBYD pue suolenbs joquwiAs Jo asn swos
Buipnjour ‘sessaso.d [ealwayo Jo 8Bpaimouy punos
108l01d UONONASUOD

e 0 sued Jualallip 0] payul| S|elslew jualap Jo
abue. e o uonos|ss Jo} pepasu Joddns swog

s)iew €1 -8 :ZdiN

$924N0SalJ [BJNJeU WO} dpeW i 9Sh aM S|elLIdjew Moy puejsiapuf 207

Aousanbayy se yons sainseaw ajdwis Jo

uolje|Nd|eD pue ejep JO UOIBSIENSIA JUBAS|S) dWOS
1ew.oy ajeridoidde ue Buisn

pap.J0oaJ pue pajos||0o elep juens|al Jo abuel v
Bunsal 1no

A11ed 0] papasu Juswdinba ayy dn 18s pue 109|8S
0] papaau joddns 9| ‘spoylow Bunsa) pue
Buidwes ajersdoidde jo uonosjas Juspuadapu
JUSWUOIIAUS [BOO| B UO ANIAIOE uBWNY

JO S}09Y}8 JO sainseaw Jo a210yo djeridosddy

syJew 6-9 :zaiN

A)IAI3OR UBWINY JO S} [RJUBWILOIIAUD 3y} ainseaw 0} d|ge ag :901

1oedwl
[BJUSWIUOIIAUS JOMO| B 8ABY PINOM Ydiym palsabbns
S|elajew Jo spoylaw uononpold aAljeuld)je awos .

$90INn0sal |elnjeu
wioJ} sjeusyew Jo uoionpold ayj JO JUBWUOIIAUS
ay} uo joedwi ayj Jo sisAjeue aAne}ijenb paywiy .
suolenba piom Jo asn awos
Buipnjour ‘sassasoud [eolwayo Jo abpajmouy oiseg

108(01d UONONASUOD
e 10} pasn s|eLIs)ew JualayIp aWos S)si| .

syJew 2—| LN

elep Jo uonesijensiA ajdwis awog
papJooal pue palos|oo Blep SWOS

Bunsa} ayy
1no Auieod pue juswdinba dn jas 0} papaau joddns
awos ‘quawdinba pue poyjaw yum papinoid UBYAL

syJew g—| :L9IN




@ 80UBI0S Ul [BUONEN 9BPUGWED YOO ZL0Z YO0 ©

4 susaned
10 spuaJj Ajipuapi 0} senbiuyoa) [eonewayew
ajenndoadde Buisn Aj@3eanooe passasoid ejeq

S}iun 1081409 J0 8sn Buipn|oul ‘Jew.oy}
ajeldosdde ue Buisn uoisioald pue Aoeinooe
ajeudoidde 0} papiooas pue uaye)} sjuswaInses|\

Ajoau109 dn 1es Juswdinba {sjuswainsesw
e} 0} Juswdinba Jo uoijos|as Juapuadapu

syJew g1 -0l :€dIN

S}lun 1081409 J0 @sn Buipnjoul
‘sjewuoy ayeradoadde ul pake|dsip eyep aaneyuend

suoleue|dxs uoddns 0} pasn sjusuodwod
10 @ouewIopad pue sjelsiew Jo saiuadouad ay) uo
ejep aAljeyiuenb JueaAajal Jo Uooa|as Juspuadapuj

Buipuog pue ainjonys uodn puadap sjeLisiew
asay} Jo saiuadoid ayy moy jo uonjeueldxs pajielaq

saladoud Jiey)
0} pajejal AJea|d ‘pasn ale sjeusjew asay) Aym
suoseal ayj Jo Buipueisiapun ybnouaoyy 1onpoud
x3ajdwo9 e ul pasn sjeuslew Jo sadA} Juaiaylp Jo
abuel ajeladoadde ue jo uonos|as Juspuadapul

s)}Jew 0L—8 :€diN

sanbiuyos} |eonewsayew
ajerrdoadde Buisn eyep ssaoo.ud 01 pepasu Joddng

jew.oy ajeridoidde
ue Buisn paplodal pue uaye} sjuswainses|y

Apoaulod
dn 1as 0} papaau poddns a331] ‘Sjuswainseawl
aye} 0} Juswdinba Jo uonos|as yuspuadapul

syJew 6-9 :ZgGIN

sosn ajeridoidde puawwooal 03 sjeldjew jo sanuadoid ayj ainseaw o} ajqe ag :607

sjusuodwod
Jo @ouewuopad pue sjeusiew jo saiadoud
ay} uo pake|dsip ejep aAnenjuenb awog

Buipuoq pue ainjonys uodn puadap sjeLisiew
asay} Jo saiuadoud ayy moy jo uoijeue|dxa pajwi

soluadoud

J18y} 0] SYUI| BWOS Y)IM ‘pasnh aJe s|eLisjew
asay} Aym suoseal ayj Jo Buipueisiapun punos
onpoud xajdwod e ul pasn s[eliajew Jualayip Jo
abuel e Jo uono9g|es 10 papaau Joddns pajiwi

syJew /-G :zain

Buipuoq pue ainjoniis Agq pauiw.iajap aie ash am sjeldjew Jo sanuadoid ayj moy puejsiapun :801

Apoali0o passaoold elep awos ‘asn
0} sanbiuyoa) [eonewayiew ayl Yum papiaoid usypn

papiodal pue uaye] sjuswailnseasw awog

Sjuswainseaw aye) pue dn 19s 0} pepoau poddns
awos ‘Juswdinba pue poylew yym papiroid usypn

syJew g—| :LaN

sjusuodwod Jo aouewsopuad pue sjeusjew

10 soladoud sy} uo uonew.oUl SAIE}END
$8JNJoNJIs JIay} pue sjeLsjew

pa109|8s Jo seluadold sy} jo uodiiosap papwi]

pajsabbns

asn Jiay} Joj suoseals ajdwis awos 1onpoud
x3ajdwo9 e ul pasn sjelslew Jo sadA} jualaylp
awos Ajjuapl 0) papasu uoddns juesyiubig

syJew p—| :L9IN




@ 80UBI0S Ul [BUOIEN 9BPUGWED YOO ZL0Z YO0 ©

"Z/0% JuN Wouy poyiaw oinuaIos ay) Jo Buipueisiapun ue uonebiisaAul umo Jisy) ul Aldde [jim sisules| ‘g /0y 1un Joj
)SB] JUBWISSaSSE ay) Ul pue pajen|eAs S UoIJBULIOUI D1JIUSIOS MOY JO Z/0Y PUB | /0y Sliun wod) Buipueisiapun Jiay) Jaylung dojaAsp ||Im siaules| ‘/0y Hun uj

"yoJeasal 10 ALled S)SjUsIoS MOY pue poylawl d1IusIos eyl Inoge 1ybne) ale sisules| ‘g/0y Jun Ul pue synsal Jisy) Bunaidisiul pue sjuswainsesw
Buiye) ‘yiom [eonoeld 1no Aueo 0] seniunuoddo sAey Siauies)| |0y 1un Ul :Z/0Y Hun pue | /0y 1un ul 8soy) uo pjing €70y 1iun Joj sswoonQ Buluies sy

"SUOISN|OU0D Yoeal 0] ejep Jo uonelaidis)ul
ay] pue ejep 109]|02 0] Juawdinba ouUBIoS Jo 8sn ay) Buipnoul ‘| /0y Nun woJj Buipueisiepun pue abpsjmouy ‘s||IS ‘Z/0Y 1un 0} Bulq ||Im sisulesT

"aouepinb sy} jo aoe|d
ul Jo 0} uonippe ul Jaye Ajjeondouds Aldde 03 a|ge ase Aay) jey) Buipuelsiapun/abpajmouy/s||is Jeyio puly Aew siaules| pue Ajuo aouepinb aie mojaq payiuapl
SHUI| 8y "JueAdjal ase palidde Buipuejsiepun/abpaimous/s||INs 8y} Joylaym uo snooj pjnoys siayoes) JJom s Jaules| ay) Buissasse uaypp ‘0s op o0} ajeudoidde

SIJ1 SS9JUN JUBUOJ 10 Ss)uUNn palpnys Aisnoinald ay) [|e wol) Indul 81elodiodul 0} ¥99Ss J0U pue uoiedIoads ay) UuIylm SsHUN Jayjo wolj Buipuelsiapun/abpajmouy
/SIS JueAdjal ay) Aldde 0y pabeinoous ag pjnoys SJaulies| ‘JUaWSSasse o) Ylom Bunajdwoo usyp) -ewooinQ Buluiea ooads e 1oy eLsio Bupew ay)

198W 0} JBPIO Ul JuN SIyY} JO} JuBWSSasse ay) a)9|dwod 0} Aem Jueasjas pue seudoidde ue ul wayy Buisiiyn pue uoieoyoads ay) SSOJoe palpn)s Uusaq aAey ey}
Buipueisiapun/ebpajmouy/s|is ayj uodn Buimelp Aq paaaiyoe si siy] 1oalgns ayj jo Buipueisiapun peolq e Buneljsuowsp uodn paseq s Juswssasse 21jdouAsg

juswissasse ondouls uo asueping



@ 80UBI0S Ul [BUONEN 9BPUGWED YOO ZL0Z YO0 ©

\

‘palinbal sawo021N0 8y} 8ABp 0} AIBSS808U SUOIIEIND[BD Y} PUB Pa}oaa)||0d
BJEp 9y} JO ploday Bunsa} 1no Auied pue swsiuebio Ayuspl ‘sanbiuyos) Buidwes
1o Aueo ‘spoyiew ajeudoidde 109]9s 0} Ajljige ,SJIBUIBd| JO SJUBWIBIEIS SSAUNAA

‘sjuaned 0] umoys
8Q p|N0D Y2dIym 03pPIA JOYS B JO J8)sod ‘18)4es| B JO WO} 8y} Ul 8q p|nod [eUale

‘'suolsanb a|qissod 0] SIamsue Se ||om SB ‘SOapIA pue sia)sod ‘| )|

10 SN 8y} apn|oul p|Nod pue 239 sainjold ‘uoljewsolul aAljeyuenb jo suonejussald
[eoiydeub Buipnjoul ‘@aiopiom 8y} 0} uoljewlojul Jo sadAy jualayip jo abues e
Bunuasald jo syuswalinbal sy} }98W 0} SW0J JO AJBLIBA B Ul 8q 0} A|aY1| SI [BUBlEe\

yse)} ay3 Jo Indinojasuapins jeaidA]

‘palinbal sawooNo
8y} 8ALIBP 0} AIBSSBOBU SUOIJEIND|ED 8Y) PUB USXE) SjusWSINSEaW 8y} JO pJooal
usilAA Juswdinba dn }as pue 108]8s 0} Ajljiqe ,SI8uIes| JO SJUBWBI.)S SSBU)IAN

19|je9| e Jo (suizebew e 1o}) sjoiue
ue ‘0apIA LOYS ke 10 uolejuasald Julodlomod e JO W0 8y} Ul 8q p|nod [eudle

‘Alinbua ay) wol) suonsanb a|qissod 0] slamsue se [|om

Se ‘soapIA pue sia)sod ‘| D] JO 8sn 8y} apnjoul pinod pue "9}a sainjoid ‘uoijewloul
aAleyuenb jo suonejuasaid eoiydelb Buipnjoul ‘@ousping Jo sadAy Juaiayip Jo abuel
e Buipuasald Jo sjuswalinbal ay} 198w 0] SWo} Jo AJaLieA e Ul 8q 0} Aj9y|| SI [elale

yse} 9y} Jo Indino/asuspins jeardA]

~

"slojeolpul BulAl-uou pue BulAl
Buisn JuswWUOIIAUS |BO0| B Ul AJIAIJOB UBWNY JO S}08Y0 |EJUSWUOIIAUS Y} 8INSea|\
(9071) seanpasoud jesnyoe.d

‘sjuanjed jo dnoub jusid e 0} uolew.loul SIY}

Juasald 0] Jels |esipaw Ag pasn 8q 0} S824N0SaJ 8INPOId "Wy} JO} POPUBWIWIOIBI
Juswieal; 8y} JO SHjOUSQ pue SHSI By} pUB)SIapUN O} Paau UsYo Ssjualied

(s01) Apmig ase)

‘Uyesy
J19y} anosdwi 03 wiayy djay 03 ‘sedinosal pue sjeusjew ajeldoidde Buipnjoul ‘yels jo
dnoub juaio e Joy swwesboid uoneonpa yjeay e ubisaq ssau||l Jo 8snedaq Jo auwl
yonw 00} Bupje} ale yejs Jo siaquiawl Jey} paulaouod ale Auedwod e Jo sassoq ay |

(y071) Apmig asen

S)se) jJuswssasse Jo aullnQ

‘A10130818 BuinjoAul Jajsuel) ABiaus ue Jo Aouaiold ay) ainseaw Slauiean
(£07) sainpasold |eolyoeid

"SYSII pajelnosse ay} ajdsap pasn si uoneipes Buisiuol

Jeajonu Aym ureidxs 0} ‘sisijeulnol 1oy ajdwexs Joj ‘|euajew Buyelq aonpold sisulea]
"Islwleje pue Buipes|siw Uslo aJe uolelpel Jeajdnu Jnoge eipaw ay} Ul S8L0)S

(z01) Modala youeasay

"'SaWBYos Jualayip 8y} jo sabejueapesip pue sabejuepe ay} asAjeue siauleaT]
‘pue|si Jo abejjin ‘umo} mau
e 9| dwexa 1o} ‘Ajlunwwod e 0} ABisus BuiA|ddns jJo sAem 8|qissod JopISU0D siauleaT]

(€017 107) Mse} jeanhjeuy
S)Se} Juswissasse Jo auljinQo

9ouepinb jJusuwssassy




@ 80UBI0S Ul [BUOIEN 9BPUGWED YOO ZL0Z YO0 ©

4 ‘susayed Jo spual} Ajyuapi 0} ejep ay} Jo Buissaooid ayy
pue ‘pa}09||02 Blep ay} JO pJ0day ‘Ss|elsiew Jo saiadold ay) ainsesw 0} dn 1 189S
pue juawdinba ouusaios ajeldoidde 108j8s 0} AjljIge ,SJBuIBd| JO SJUBWIBIEIS SSBUNAA

‘pauiuapl sjusuodwod ay} Jo souewsopad sy} uo pue
s|euajew jo sanJadoid ay) Uo ejep pue sainjonJls Jejnosjow Jo swelbelp ‘sbuimelp
Jo sydesBojoyd apnjour Aew ing podal usjuM B JO WO 8y} Ul 8q 0} A|9y1| SI [eusle|

‘sy1@bpnq ABisus pue spjalh
‘safjuenb uononpold uo ejep pue suolenbs [ediwayd ‘sassasold uoidonpold Jo
sweibeip moj apnjoul Aew jnqg 1odal uspLM B JO WIOo) Y} Ul 8q 0} AjY| SI [eUale\

yse} ayj jo yndinojeouapins [eaidA]

~

"9sodind Jenoied e 1oy pasn aq pjnod
yoiym sjensjew jo abuel e jo santadoid ayj ainseaw 0} S$}$8}) dIUBIAS 1IN0 AleD
(6071) soanpasoud jesnyoeud

"suoIoUNy JIBY} JOJ 8|qe)INS WaY) SOY)EW S|elajew 8say} JO 84njonJis ay)

MOy pue pash ale Aay) Aym uiejdxa onpoud xaidwod e uj pasn sjeusew jo abuel

e Anuap| ~seiadold Jisy) Jo asneoaq pajos|as S|eldlew Juaiayip Jo abuel e Jo asn
8y} saJinbai ‘Buip|ing e Jo Jed Jojow e ajdwexa Joj} ‘1onpold xajdwoo e Buunjoeinuelp
(801) Modal yoieasay

"10edW [BJUBWIUOIIAUS JOMO| B SABY YDIYM

spoyiaw uononpoud Jo s[eLIsjew aAljeuls)je aq Aew a1ay) aiaym Ajuap| 'se2Inosal
[eanjeu wouly uononpoud Jiay) Jo Joeduwll [BJUBWIUOIIAUS Y} JO SIsAjeue ue Jno Alled
pue ‘108foid uonoNIISUOD B U0} pasn s|ellsjew Jo abuel e Ajjusap| "JUSWUOIIAUS 8}
uo joedwi Ue sey s|elajew asay) Jo uoionpoud 8y "S82IN0Sal |elnjeu Wolj apew
ale Yolym S[eLisjew Io) puewap e sajeald yn oy} jo uoneindod Buiseasoul ay |
(,071) podau jeanhjeuy

S)se) jJuswssasse Jo aullnQ




@ 80UBI0S Ul [BUONEN 9BPUGWED YOO ZL0Z YO0 ©

0 xipuaddy Ul suLs} Jo Aiessolb eLs)lid bunlieyy ay) 8as ases|d ‘eusiud bupjew ay) ul spiom Ay ayj Jo uondiosap e o4

‘padojanap aaey [jIm Ayl 1841
s||Ms pue Buipueisiapun ‘ebpamouy a)elidoidde ‘queasjal asn 0] 8|qe aq ||IM Aay) Jiun SIY) J0) ‘SYSe) JO S81Ias IO ‘Yse) Juswssasse ue Bupje) ale siauies| Usypp

‘papieme aq p|Noys pueq 1ey) o} YJew 1Samo| 8y} ‘pueq Jaybiy ay) Joj Juswalels ay) sjesw Jsnf YIom s daules| syl aiayp) “pued 1eys Jo do) sy Jesu paoe|d
8Q p|NoYs 11 Usy) ‘spueq oM] 8say] JO Jamo| 8y} Jo} si0)diIosap ay) Janaq Sii 1l 1Byl Papiosp S 1l INg SpuBq OM] UsaM]aq aulj-1apiod 8y} Uo SI Jamsue ue Ji .

papJieme aq pjnoys abuel a|ppiw ay} ul ylew ajendoidde jsow ay) ‘Juswolels ay) sjeaw
A181ENbape iom s Jaules| 8y} a18yp) “pPueq sy} Jo a|ppiw ay) ul padeld aq pjnoys J0}duosap pueq ay) Jo sjuswalinbal ay) Jo Auew sjosw jey) Jomsue ue .

papleme aq pjnoys JJew }saybiy ay) ‘uswa)e)s ay) sjesw AJBUIOUIALUOD YIOM S Joules)

3y} alay\\ “pueq jey) jo doy sy} Jeau Jo je paoeld aq pjnoys Jo}duosap pueq e jo sjuawalinbal ay} Jo ||e AJeau sjeaw A|BuiduIAuOD Jey) Jamsue ue .
:9|dwexs Jo4
‘PaABIYOE UBa(Q dABY puBq 8y} UIYIM SJusWale)s ay} Yolym 0} Jusixa sy} .

:paiidde aq pjnoys eLL)LI0 BUIMOo||o) 8yl ‘puBq B UIylM Mew ay) Buipiosp usypp

"Spue(q Jayjo Jo sjuswalinbal ay) s}@swW JI Uey) pued 1ey) Jo sluswalinbal ay) Jo 8Jow S}esW
usym pueq Jenoiued e ul paoeld aq |Im 1] “pueq 1eyl ul peoe|d Buieq alojaq JoidIIosap pueq e Jo sjuswalinbal a8y JO || 198w O] 8ARY JOU S80P Jemsue Uy .

's10)d1I0SBp pueqg 8yl pue JoMSUR BY) UsaM]aq Yojew 1) 1saq e ayel\ .
‘9|oym e se paljdde pue peal aq pjnoys sJoydLiosap ay | .
'Sawo92)no Buluies| ayj J0J JUSIUOD JUBAS|SI 8] [|e SJaA09 Joydlosap pueq yoe] .

“elI80 Bupew ay) 0) pajea. Ajjoalip g }snw sylew Jo

pleme 8y ‘suoissiwo Jo ainjiey Buisijeuad uey) Jayiel Juswaasiyoe Buipiemal ‘eAijisod ag pjnoys Builel "palos|es ag pjnoys paylew Buiaq 3Jom ayj Jo Ayjenb
a1 saquosap A|9s0j0 1SOW 1ey) awayos ylew ay) ul papiroid sio1duosap 8yl Jo auo ‘sewoo)no Buluies| ay) Jo yoes 1o ‘yoeoidde Ji 1seq, e Buisn papieme

8¢ p|NOYS S)Jew ‘awooino Bujuies| B UIy)IM SJUSWSJE]S JO Joquinu B 0} pajeoo)|e ale syJew aloyp) “swooino Buiules| yoes 0} pajedoje si sylew jo abuel

"1IpaJo JO AYLIOM 80UBPIAS OU 10 8OUSPIAS OU SI 818U} 8I18UM UBAIB 8 Jsnw syJew (

9ouepinb enajud bunjiep

seapl 119y} }S93 S3SIIUSIOS MOH :€L0Y NuUn



@ 80UBI0S Ul [BUOIEN 9BPUGWED YOO ZL0Z YO0 ©

\wu_c: pue sbuipeay 1081109 Jo asn Buipnjoul ‘}ew.o}
alelidosdde ue Buisn uoisioald pue Aoeinooe
ajendoidde 0} papiooal pue uaye} SjusWaINSea|
uoljuaAiaul

Jayoea) Joj Juswalinbal ou pue sjusplooe Io
SJUapIoUl OU Ylm Ajinjsseaons pabeuew sysu |y

sasuodsal oly1oads ajendoidde jo
asn Aq sysl 8onpal 0} apew susawabpnl pauoseal
pue pajenjeaa ueld ay} ul sysu ueosyiubis ||y

s)}iew 0L—8 :€diN

paynsnl saoinos

ajerrdoadde Jo uoIj08|8S puke paljuSpl UolewIoUl
/elep Alepuooas JO S82In0s jJueAd)jal jo abuel apIp
Pa||0J3U0D 8q JOUUBD YdIym S3|geleA  ©
pasiwiuiw 8q ||IM SI0JJd MOY  ©

:Jo uoneue|dxa pajieyag

wajqold oynualos ay) ssaippe

0] BJep 9)eJndJe JO UOID3||00 By} Ul }nsal 0}
SO|gEleA JO |OJJUOD  ©

sojeoldal Jo Jaquinu o

sjuiod ejep Jo Jaquinu pue abuel o
uonejuswninsul Buipnppur ‘uswdinba o

:J0 sao10yd ajeudoidde Buyew ul Buipueisiepun
oiuaIos smoys ueld aAaisuayaidwor

, S)lew GL—2l :€diN

sBuipesy 1081100 Jo asn Buipnjoui
‘pe]08||00 BJEp ||B BpNjOUl O} Pa)E|NgE.)} S}NsSay

juswdinba dn 18s 0] palinbal oddns a1

uonUBAIBIUI JBYOES)
Joj Juswialiinbal ou pue sjusplooe JO SsjuspIoUl
weoyiubis ou yum Ajnjssaoons pabeuew sysil }SON

SY)su 8onpal 0} paysabbns sasuodsal oioads
9WOS pue paliluapl sainpasold ul Sysi awog

syJew /-G :zai

EJep 91RUSISS 399]|03 0} 3|qe g 201

payijuspl uoheuwuojul

/elep Alepuooas Jo s821n0s JueAdjal Jo abuey
pasiwIiuIW 84 [|IM SI0JI8 MOY JO uoljeue|dxe sawog
Ajienb

ajelidosdde ue Jo eiep JO UOID9||0D By} Ul }NSal 0}
S9|geLIBA JO |0JJUOD  ©

sojeoldal Jo Jaquinu o

sjuiod ejep Jo Jaquinu pue abuels o
uonejuswnysul Buipnpoul ‘uswdinba o

:J0 s8o10yd Buipnoul ‘pajeadal

8q 0} uonebysaAul 1oy} |1e3ap jualdyns sanlb ue|d

sylew |-/ :zain

uonebiysaAul oiiualos e ueid 0} ajge ag : 101

Aj1ea)d papiodal s)nsey

uswdinba dn 18s djay Jo A)ajes

ainsua 0} palinbai uonuaAIslul Jayoes) Juesiubis
payiusp!

suonneosald Alojes Alojeloqe| piepues Ajuo

yum sainpasoud ul sysu jo Buipuelsiapun oiseg

syJew p—| :L9IN

paiiuep!
uoneuwojul/erep A1gpuooss JO S90IN0S aWog

PasIWIUIW 8] [|IM SI0.IS dWOS MOY Salj1Iuap|
Jsa Jiey, e sepinoid ue|d

pasn aq

0} sanbiuyoa) pue juswdinba sapnjoul ue|d payiwi]

sylew 9—| (LA

pub euajud bunjiep




@ 80UBI0S Ul [BUONEN 9BPUGWED YOO ZL0Z YO0 ©

\

Aem
JUBAS|B] BAI}99449 Ue Ul uoneoloads ay} ul spun
Jayjo wouy Buipuelsiapun/abpajmousy/s|s salddy

2IN298S 8JOW UOISN|OUOD
By} 8)Yew 0} papasu S| 90UBPIAS Jayun) leym o
aouapIAe BulloIjuoD Jo uoneoyuspl o
Buipueisiapun 2)JUSIOS JUBAS|DI O} payul|
Alles|o ‘ejep Alepuooas pue Asewnd Jo sisAjeue
|e213149 uo paseq payisnl pue usaalb uoisnjouo)
paunsnl syjuswanoidwi Joy suonsabbns
pue payiuapl poyiaw ayj Jo suonejwl| o
Aureusoun pue

Ajjigeyeadal ‘Aoeinooe Buipnjoul ‘paurejdxa pue

passnasip ejep Jo Ajijenb pue Jole Jo $80IN0S o
:Way} UIB}qo 0} pasn spoyjsw pue ejep
8y} 0} UBAIB uoIjeIapISUOD [B131ID pUE pajie}ad

s)yJew ¢1—0| :€9IN

Buipuelsiopun

D1J1JUSIOS JUBAS|3J pUE BJEpP dAljElIUEND 0}
2oualajal Ypm Aj10a.100 pajaldiaiul pue [iejep
Ul paquIosap ejep ayj Ul suiayed/spuaiy ule|y

ejep ayj ul Ajuiepaoun

JO S|9A9] JO Juawieal) aaeyjuenb ajeudoidde o

ajendoudde aiaym sanbiuyos)
[eonewsaylew xajdwo Jo asn J0a1100  ©

11} 159q Jo saul| Jo asn ‘ajendoidde

aloym Buipnjour ‘Ajgjeanase panoid elep pue
sydeub ul pasn saxe pue so|eos ajeudoidde o
:ejep ul suiaped [eaaal 0} pasn sanbiuyos)
[eonewsaylew pue [eoiydesb ayeridosddy

s)}Jew ¢1L—0| :€9IN

jueAsjal
Appsow si yoiym Aem e ul uoneoiyioads sy ul syun
Jay1o woud) Buipueisiapun/abpajmouy/s|iiys saljddy

2oualos BulAllepun ay) Jo
Buipuelsiopun punos Buimoys ‘ejep ayj Jo sisAjeue
ue uo paseq pauisnl pue uaalb uoisnjouo)

uanb

sjuawaoldwi 1oy suonsabbns pue payiuapl
UOI308]|00 BJEP JO SPOYISW By} Ul suoneywl o
:U01}09)|09 JO SpoylaW ayj 0} payul|
‘J01Ja Jo s824n0s pue Aoeinooe Buipnjoul eiep ay) Jo
Ajjenb ay} Jnoge spew SjUSWWOD JUBAS|DI dWOS

syJew 6-9 :zaiN

uoljeWLIOUI JJ1JUBIDS d)eN|eAd 0} d|qe ag 0

elep aAljeluenb o) eoualslel
YIIM paquIasap elep ay) Ul suisned/spual) uley

s}nsaJ snojewoue Aue Jo
uoneoynuapl Buipnjoul ‘eyep ay} ul Ajuieusoun Jo
S|9A8| 8y} JO Juawieal) aAle}jenb ajeudoidde o
ajelidosdde ataym
sonbiuyo9) [eonewayiew ajdwis JO 8sn }99.1109 ©
Aem ajendoadde
ue ul eyep Aejdsip oy pasn sydesb o speys o
:ejep ul suiaped [eanal
0} pasn sanbiuyoa) [eonewayiew pue [ealydels)

syJew 6-9 :zaiN

uonjew.ioyul oiI3UaIdS askjeue o0} ajge ag €01

uoneoinads ay} ul spun Jayjo woly Buipuelsiapun
oBpajmouy/s||fs jo uonediidde pajiwi| si 8iay L
Buipuejsiapun

O1JJUSIOS Pa}iWI| SMOYS pue pajos||09 eyep ay)
YHIM JUS]SISUO0D S| yolym uaAlb uoisnjpuoo ajdwig
pasn spoyjaw ay} pue ejep

ay} Jo Ayienb ay} Jnoge spew sjusWWod payiwi]

syJew g—| :L9IN

pauiuap! eyep ay) ul suieped/spusl) awos

ajeldosdde
aloym anbiuyoa) |eonewsyjew ajdwis e Jo asn o
sydeub jo spueyo ajdwis se pajussald elep o
:ejep aAneyuenb jo buissasoud Jo aouspine awos

syJew g—| :L9IN




@ 80UBI0S Ul [BUOIEN 9BPUGWED YOO ZL0Z YO0 ©

‘188 SI
uonebBnsaAul ay) yoiym ui (Z20Y 1Un Jo |20y 1uN WOJl UMEIP) 1X8JU0D 82ualos ay) Jo Bulpueisiapun ue aAey 0} paau ||Im Asy) synsal Jiay) Jo uonejaidiaiul ay)
Ul ‘Z/0¥ JuNn WoJy poylsw ousIos, 8y} Jo Buipueisiapun Jidy) U0 MEIP [|IM UYDIYM JO JUSWISSSSSE a8y ‘uoiebiisaAul Umo Jiay) INo Alied siaules| ‘€/0y Jun uj

"S)IUN OM]} J8Y}0 8y} JO
JUSJU0D DIJ1JUBIOS BY) JO JX8JU0D B} Ul ||y |ejuswiiadxa Jioy) dojaAsp siaules| Jey) 0S sHuN 0M] J8Yl0o 8y} ojul pajelbajul 8q pinoys €70y un Joy Buiyoes) ay |

"Z,0Y Hun woJj poyjaw ouiuslos ay) jo Buipuelsispun ue uoiebisaAul UMo Jisy) ul Aldde [im sisules| ‘€ /0y Jun 1o}
¥SB] JUBWUSSOSSE 8U) Ul pUB pajen|eAs S UOIBWIOUI D1IIUSIOS MOY JO Z/0Y PUE | /0¥ SHiun woly Buipue)siapun Jisy) Jayuny dojaAsp [|IM slaules| ‘€ /0y Hun uj

"yoJeasal Jno ALed S}SiuUsIdS MOY pue poylaw d1juaIos ay) Jnoge Jybne) ase sisules| ‘z/0y Jun ul pue s)nsad J1ay} Bunaidisjul pue sjuswainseaw
Buyey “ylom [eonoeud jno Aled 0y saiiunuoddo aAey Siauied| | /0y Hun Ul :Z/0y Jun pue | /0y Hun ul S0y} uo pjing £/0y }un Joj sawodnQ Buluiea ay |

‘2ouepInb siy; jo aoe(d

ul Jo 0} uonippe ul Jayye AjjeondouAs Aldde oy o|ge aie Aay) jey) Buipuelsiapun/abpajmouy/s||iys J1oyio puly Aew siaules| pue Ajuo aouepinb aie mojaq payiuapl
Syul| 8yl ‘Jueasjal ase paldde Buipueisiapun/abpajmous/s|INS 8y} Jayldym Uuo Sndo) piNoys SJayoea) yJom s Jaules| ay) Buissasse uayp) "os op o0} ajeldoidde
S|} SS8|UN JUBUOD JO sHUN palpnis Ajsnolraid ay) ||e wols Indul 83el10diodul 0} %89S Jou pue uoleol1vads ay} UIYIM SHuN Jayjo woly Buipuelsiapun/abpajmous
/SIS JueAdjal ay) A|dde o) pabeinoous ag p|NoyYs sJsuies| ‘JUBWSSISSE 10} Ylom Bunajdwod usyp) ‘ewoolnQ Buiulesa] oioads e 1o} els}o Bupew ay)

198W 0} JapJOo Ul JIun SIY} J0} Juswssasse ay) a)a|dwod 0} Aem juens|as pue ajeudosdde ue ul way) Buisinn pue uoieovads ay) SSO0IOe PalpN}s Usaq aAeyY Jey}
Buipuejsiapun/abpajmousy/s|iiys ayy uodn Buimelp Agq paasiyoe si siy| -10algns ayy Jo Buipuelsiapun peolq e Bunjesnsuowap uodn paseq S| Juswssasse 21}douAsg

juawssasse a13douls uo asueping

4 Aj@jeinooe pue Ajsjeridoidde pasn )
ale sainoid pue sueyd moj) ‘sydelb ‘swelbeiq . sainjoid pue sueyo

Buljeds Moy} ‘sydesb ‘swelbelp jo asn ajendoidde swog .

pue uonenyund Jewwelb ul sioud ‘Aue JI ‘ma4 . Buljjeds

pue uoneniound ‘JewwelB ul SI0LS |BUOISBIDO o

sainyoid

KjoAnoaya pash ale s|oqWAS pue SUOUSAUOD pue speyo moy ‘sydesb ‘sweibeip jo esn papwi] - -

‘obenbue| |eojeWwayjeW pUE [BOIUYDS) ‘OYUBIOS s|oquiAs pue suonuaAuod ‘ebenbue|

[eoljewaylew pue [Bo1Uyoa] ‘OljjusIos JO 8Sn pUNOS .«

Buijjods pue uoienjound ‘Jewwelb Ul SIOLIS dWOS .

1eWlIo} JUaLayod e Ul pue ‘painoniis
pue pasiuebio ||am ‘aea|d s| pajuasald uonewlou|

syJew 6-g :edIN

JewJo) painjonas e ul pajuasald si uonewloyu|

syJew /-G :zai

uoljewW.IoUl DIJI3USIDS dJEDIUNWWOD 0} d|qe ag SO

s|oquiAs pue suoiuaAuod ‘ebenbue| |eonjewayjew
pue [BoIUYDa} ‘OIIIUBIOS JO BSN pajiwi]

syJew p—| :L9IN




@ 80UBI0S Ul [BUONEN 9BPUGWED YOO ZL0Z YO0 ©

4 cO1 )
1O sjuswaje |eonoeld ay) Jo} palinbal aq [IM sjusWSle)S SSaUlIA) Blep JO SisAjeue
puUE UO0I}08]|00 8y} Ul | D] 8snh 0} saniunuoddo aq ||Im 818y uoljewlojul sAneyuenb

Jo suonejuasald [eoiydelb Buipnoul ‘pasAjeue pue pajuasalid aq |Im pajoad)|02 Bjeq ‘palelauab sUOISN|OUOD By} pue )l }99[|02 0} pasn
‘(panjoAul yJom [eonoeld ay) JO JUSWISSASSE YsId B Buipnioul) ejep ayj 199|092 0} pasn Spoylaw ay) ‘ejep ay} Jo uonenjeas pue ‘ejep Alepuodas pue Arewld Jo sisAjeue
spoyiaw ay} pue pajebiysaaul g o} wajqosd 8y} Jo JUNOIJe Ue dpnjoul 0} ‘sainjold puUB UOI}08||00 8y} SA|OAUL [|IM SIYL "Wd|gold J113UsI0s B SA|0S JO ‘uolsanb oyiuaios
10 swelbelp pajeroosse Yym ‘1odal usjlum e Jo Wioj a8y} ul 8q 0} Aj@Y1| SI [eLs1e|y B JoMmsue ‘eapl 2lJ1jusIos e 1s9) 0] uonebnsaaul ue Jno Alied pue ueld [Im SiauleaT]

(501 — 107) uonebnsaaul [eanoeid

yse)} ay} Jo Indinojaouapias jeaidA] S){Sk} JUBWISSASSE JO AUI|INO

9ouepinb jJusuwssassy




()

50UBIOG Ul [euoiieN 9BpLAWED YOO Z10Z HOO0 @

4 UOIJBLIOJUI 1O SJUBAS JO SBWIO2)NO0 JO SBLISS B JUsWNo0(
Buipuejsiapun ‘||n} uey Jayiel

‘lenJed saouaping I ‘pasinbal uoljewJojul 8y} Jo Wed e Ajuo sepnjoul pue 8doos 1o abuel ul [jews sI paonpoud YJom ay |
papunolb-||am {[|n} ul pauie|dxa S| Buluoseay

aouepinb 1o poddns 4o} siayjo 1o Jayjoue uo BulAjal JO0N

QAIjBalD {19A3]0 pue [eulblLio ‘MaN

U0 Uey) alow }ng Auew jou ‘JUnowe Jo Jaquinu [jews \y

suoseal Jo sesodind 8y} 1no 188

aoualadxajabpaimouy ajqe|ieAe Buisn pue s10joe) Jualaylp Junodoe ojul Buyey Juswabpnl aAielenb e ayep

(yuswnBue ue jsuiebeyioy “6°8) syuiod jusijes ayenjeas pue ulejdxa ‘Juasaid

(yuawnbBue ‘sisAjeue *69) Jo uonelapisuod juiod-Ag-juiod

s1oe} ay] |le Buialb ‘wayl Aq wau Buiylowos aqLosap o]

Ajjeonewa)sAs/AjoAieald Jno YIOAN

Sol}s8)oBIBYD JNO 189S

smey} Buisiubooal/Buisodxa - aAISIou|

1ybnoy) [njaied yiim Jno pallied Io Jaye payoeay

10UI100NS (2d0os ul dAISusyaldwod g WO} Ul Jaug ‘SpJom ma) ul yonw Bulianod Jo Buissaidx]

yidap

pue yipeaiq yiog Jo swud} ul Buipuejsiepun aouapiAs 0} Alessadau s| jey) Buiyihiana sapnjoul pue 838|dwo9 S| Jom ay |
Jayjaboy ajejal yoiym Jo ||e ‘sied usAomIBIUl [BIBASS JO SISISUOD

UOIJBWLIOJUI J8JSUBI} ‘UMOUY SYE

uoluido pawJojul ue Juasaid

JU8)SISU0d {|eaIboT

AnBiqwe 1noyum ‘passaldxa Ajo1einooe pue passnoo

papnjoul ale sjoe} Jueuodwi ysow pue jsajdwis ay} ‘pajedldwod jou pue ajdwis

ale sasuodsay ‘dojaasp 0} yoiym wody juiod Buiels 1o aseq ayy sepinoid pue padinbal wnwiuiw 8y} sasudwod JJom ay |
yseyasodind ay} 0} JueAs|ay

\_ pJepue)s e woJj sywi| ajgejdasoe uiyym ‘uoisioald pue aied uiyim Buiwiopad 1o Bunoy

s

paywiT
paynsnr
juapuadapuj

aAneuibew]
Ma4
utejdx3
ajenjeAx
ssnasiq
pajielaqg
iejaqa
ubBisag
9quIosaQ
1eanud
paiapisuo)
asiouo)n

aAIsuayasdwod
xajdwo9
ajesiunwwo)
jJuswwo)
juaiayon
Ales|n

oiseg
ajeridoiddy
Kj@jeanooy

swi3d) jo Aixesso]b euajld bunjie 9 xipuaddy




@ 80UBI0S U} [BUOIEN 9BPUGWED YOO ZL0Z YO0 ©

4 uaAIb sajdwexa Jo 1s1| aAIsuayaldwod ‘o|eas/adoos 0} uaye} yoeosdde
peolq ‘yoeoisdde |eioluadns 1o molieu e BulploAB sny} S)Xajuod Jo sajdwexa ‘s|iejap jueAsajal Auew papnjoul sey Jaules| ay| apIM

|le1ep pue Aoeinooe o) aAljua)e Ajswalxg ybnouoy]

JUSWISSOSSE 9]eInddke pue Jiej e pue Ajonuayine Bulnsus ‘syosfoid Jisy) bunsidwoo
/Buipjoe) ul sisules) isisse 0} saljiAjoe siojuow pue ajeldoldde se adiape pue aouepinb ‘uononJisul ‘Buluies) saalb Jayoes| yoddng

asod.ind Jo paau e }9aw 0} ybnous ‘asodind ay} 1o} ayenbapy _ jualdIyng

uonesiueblo Jo ainjoniis paulep Ales|o e BuineH painjonig
punosg
awos

Buipueisiepun/abpajmouy JUBAS|a) PaINdas sey Jaulea| ay) sSmoys ‘[eo1bo| ‘pijep

papnjoul S| pajoadxe usaqg aAey pPINOM U2dIYM JUSJU09d 3y} JO %0G IN0gy

Jaules| ay} Aq paraidiayul

u@aq sey ysej} xa|dwoo aio0w e MOy 0} UoIje|al Ul JO SpUBWAap Sl JO Swud} ul Jayys ‘Ajuo ped auo Jo pasodwod si 3Jom ay | aidwig

a|gejou ‘uonuane Jo Ayuom aq oy Juepodwi Jo jealb Apusiong _ jueoiubig

_ jueAs|oy
|
|

AiAnoe ay) uo pasnooj Ajjoalio)

sjoey |eonoeld uo paseq sjuswbpn( 8yew o) pue puejsiapun o} ‘payisne
|eonoeld Jo |eal Sl Jeym UO paseq JO ‘YIM PauIsouod ‘ul pa)salaiu|

J0B] Ul SE [|om se uofjeoljdde
ul poojsiapun aJe sajdioulid pue abpajmouy ay) 1ey) 8ouspiuod aAIB 0} paleA Ajuaioiins si pajuasald aduapiAs ay | abuey
Aleinbaua pue Appuanbaljul suop Jo Buueadde BulindoO _ Ajjeuoisesnp

pauoseay
onsijeay

papnoul usag sey pajoadxa SI YoIym Jusjuod ay} Jo %G/ 1Ses)| 1e ‘o |le Aleau o Ajuolew ay) Junowe uj }sa)esls) JSON
N 3JOM 8y} Ul papn|oul s ‘pajoadxa sem jeym o} pasedwod ‘sejdwexs Jo Jaquinu MO| JO ‘@2UBPIAS JO Junowe [|ews AIoA Y anI




Appendix D: Mathematics skills

Learners are permitted to use calculators in all assessments.

Learners should be able to:

understand number size and scale and the quantitative relationship between units
understand when and how to use estimation

carry out calculations involving +, —, x, +, either singly or in combination, decimals, fractions,
percentages and positive whole number powers

provide answers to calculations to an appropriate number of significant figures
understand and use the symbols =, <, >, ~

understand and use direct proportion and simple ratios

calculate arithmetic means

understand and use common measures and simple compound measures such as speed

plot and draw graphs (line graphs, bar charts, pie charts, scatter graphs, histograms) selecting
appropriate scales for the axes

substitute numerical values into simple formulae and equations using appropriate units
translate information between graphical and numeric form

extract and interpret information from charts, graphs and tables

understand the idea of probability

calculate area, perimeters and volumes of simple shapes.

In addition, Level 2 learners should be able to:

interpret, order and calculate with numbers written in standard form
carry out calculations involving negative powers (only —1 for rate)
change the subject of an equation

understand and use inverse proportion

understand and use percentiles and deciles.
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G Appendix E: Health and safety

In UK law, health and safety is the responsibility of the employer. For most establishments entering
learners for Nationals for Schools, this is likely to be the local education authority or the governing
body. Employees, i.e. teachers and lecturers, have a duty to cooperate with their employer on

health and safety matters. Various regulations, but especially the COSHH Regulations 2002 and the
Management of Health and Safety at Work Regulations 1999, require that before any activity involving
a hazardous procedure or harmful micro-organisms is carried out, or hazardous chemicals are used
or made, the employer must provide a risk assessment. A useful summary of the requirements for risk
assessment in school or college science can be found at
www.ase.org.uk/htm/teacher_zone/safety_in_science_education.php.

For members, the CLEAPSSg guide, Managing Risk Assessment in Science* offers detailed advice.
Most education employers have adopted a range of nationally available publications as the basis for
their Model Risk Assessments. Those commonly used include:

Safety in Science Education, DfEE, 1996, HMSO, ISBN 0 11 270915 X.

Now out of print but sections are available at:
www.ase.org.uk/htm/teacher_zone/safety_in_science_education.php;

Topics in Safety, 3rd edition, 2001, ASE ISBN 0 86357 316 9;

Safeguards in the School Laboratory, 11th edition, 2006, ASE ISBN 978 0 86357 408 5;
CLEAPSSg Hazcards, 2007 edition and later updates™;

CLEAPSSg Laboratory Handbook™;

Hazardous Chemicals, A Manual for Science Education, 1997, SSERC Limited
ISBN 0 9531776 0 2 (see www.sserc.org.uk/public/hazcd/whats_new.htm).

Where an employer has adopted these or other publications as the basis of their model risk
assessments, an individual school or college then has to review them, to see if there is a need to
modify or adapt them in some way to suit the particular conditions of the establishment.

Such adaptations might include a reduced scale of working, deciding that the fume cupboard provision
was inadequate or the skills of the learners were insufficient to attempt particular activities safely. The
significant findings of such risk assessment should then be recorded, for example on schemes of
work, published teachers guides, work sheets, etc. There is no specific legal requirement that detailed
risk assessment forms should be completed, although a few employers require this.

Where project work or individual investigations, sometimes linked to work-related activities, are
included in specifications this may well lead to the use of novel procedures, chemicals or micro-
organisms, which are not covered by the employer’s model risk assessments. The employer should
have given guidance on how to proceed in such cases. Often, for members, it will involve contacting
CLEAPSSg (or, in Scotland, SSERC).

*These, and other CLEAPSSg publications, are on the CLEAPSS® Science Publications CD-ROM
issued annually to members. Note that CLEAPSS® publications are only available to members. For
more information about CLEAPSSg go to www.cleapss.org.uk. In Scotland, SSERC
(www.sserc.org.uk) has a similar role to CLEAPSSg and there are some reciprocal arrangements.
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Appendix F: Physical quantities and units

It is expected that candidates will show an understanding of the physical quantities and corresponding
Sl units listed below and will be able to use them in quantitative work and calculations. Whenever they
are required for such questions, units will be provided and, where necessary, explained.

Fundamental physical quantities

Physical quantity Unit(s)
length metre (m); kilometre (km); centimetre (cm); millimetre (mm)
mass kilogram (kg); gram (g); milligram (mg)
time second (s); millisecond (ms); year (a); million years (Ma); billion years
(Ga)
temperature degree Celsius (°C); kelvin (K)
Q:urrent ampere (A); milliampere (mA) )

Derived quantities and units

Physical quantity

Unit(s)

strength

area mm?2; cm?; m?

volume cm3; dm3; m3; litre (2); millilitre (ml)
density kg/m3; g/cm3

force newton (N)

gravitational field N/kg

pressure N/mZ; pascal (Pa)
speed, velocity m/s; km/h
acceleration m/s2; km/h?

energy joule (J); kilojoule (kJ); megajoule (MJ); kilowatt hour (kWh); megawatt
hour (MWh)

power watt (W); kilowatt (kW); megawatt (MW)

resistance ohm (Q)

voltage volt (V); millivolt (mV)

specific heat capacity J/kg°C

frequency

hertz (Hz); kilohertz (kHz); megahertz (MHz); gigahertz (GHz)

radioactivity

becquerel (Bq)

radiation dose

sievert (Sv)

anormation

bit (b); bytes (B); kilobytes (kB); megabytes (MB)

N
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Premestorunis

Prefixes for units

one thousand millionth 0.000000001 x 1079
one millionth 0.000001 x 1076
one thousandth 0.001 x 1073
x one thousand 1000 x 103
x one million 1 000 000 x 108
x one thousand million 1 000 000 000 x 10°
x one million million 1 000 000 000 000 x 1012

\_
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Appendix G: Electrical symbols

Junction of
Conductors

Switch

Primary or
secondary cell

—a_ o

—

Battery of cells _{ }—{ }—{ —

Power supply

Fuse

Fixed resistor

Diode

™~

L

Ammeter

Voltmeter

Indicator or light 4®7
source

o -

Generator — G —
Variable resistor 4¢|,
Capacitor I I
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; [ oo
Electrolytic Relay COM
capacitor ﬁg NC

Light dependent | Light emitting AN
resistor (LDR) diode (LED) L1

Thermistor — / — NOT gate

NAND
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Appendix I: Guidance for the production of

electronic internal assessment

Structure for evidence

The centre assessed units are comprised of units R0O71 and R073. For each learner, all the tasks
together will form a portfolio of evidence, stored electronically. Evidence for each unit must be stored
separately.

An internal assessment portfolio is a collection of folders and files containing the learner’s evidence.
Folders should be organised in a structured way so that the evidence can be accessed easily by a
teacher or moderator. This structure is commonly known as a folder tree. It would be helpful if the
location of particular evidence is made clear by naming each file and folder appropriately and by use
of an index called ‘Home Page’.

There should be a top level folder detailing the learner’s centre number, OCR candidate number,
surname and forename, together with the unit code (R071, R073), so that the portfolio is clearly
identified as the work of one learner.

Each learner’s internal assessment portfolio should be stored in a secure area on the centre’s
network. Prior to submitting the portfolio to OCR, the centre should add a folder to the folder tree
containing the internal assessment and summary forms.

Data formats for evidence

In order to minimise software and hardware compatibility issues it will be necessary to save learners’
work using an appropriate file format.

Learners must use formats appropriate to the evidence that they are providing and appropriate

to viewing for assessment and moderation. Open file formats or proprietary formats for which a
downloadable reader or player is available are acceptable. Where this is not available, the file format
is not acceptable.

Centre assessed tasks are designed to give learners an opportunity to demonstrate what they

know, understand and can do using current technology. Learners do not gain marks for using more
sophisticated formats or for using a range of formats. A learner who chooses to use only digital
photographs (as required by the specification) and word documents will not be disadvantaged by that
choice.

Evidence submitted is likely to be in the form of word processed documents, PowerPoint
presentations, digital photos and digital video.

To ensure compatibility, all files submitted must be in the formats listed below. Where new formats
become available that might be acceptable, OCR will provide further guidance. OCR advises against
changing the file format that the document was originally created in. It is the centre’s responsibility to
ensure that the electronic portfolios submitted for moderation are accessible to the moderator and fully
represent the evidence available for each learner.
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Accepted File Formats

MPEG (*.mpg)

QuickTime movie (*.mov)

Macromedia Shockwave (*.aam)

Macromedia Shockwave (*.dcr)
Flash (*.swf)
Windows Media File (*.wmf)

MPEG Video Layer 4 (*.mp4)

MPEG Audio Layer 3 (*.mp3)

JPEG (*.jpg)
Graphics file (*.pcx)
MS bitmap (*.bmp)

GIF images (*.gif)

Macromedia Flash (*.fla)

XML (*xml)

Comma Separated Values (.csv)
PDF (.pdf)
Rich text format (.rtf)

Text document (.txt)

PowerPoint (.ppt)
Word (.doc)

Excel (.xls)

Visio (.vsd)

@roject (-mpp)

\_
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Our aim is to provide you with all the information and support you need to deliver our
specifications.

M Bookmark cambridgenationals.org.uk

Be among the first to hear about support materials and resources as they become
available. Register for email updates at cambridgenationals.org.uk

|ZT Join our social network community for teachers at www.social.ocr.org.uk

Here's how to contact us for specialist advice:

Phone: 02476 851509

Email: cambridgenationals@ocr.org.uk

Online: http://answers.ocr.org.uk

Fax: 01223 552627

Post: Customer Contact Centre, OCR, Progress House, Westwood Business Park,
Coventry CV4 8JQ

1) Sign up to teach - let us know you will be teaching this specification to
ensure you receive the support you need. Simply complete the online form at
cambridgenationals.org.uk/signup

2) Become an approved OCR centre - if your centre is completely new to OCR and has
not previously used us for any examinations, visit www.ocr.org.uk/centreapproval
to become an approved OCR centre.



For more information visit

ocr.org.uk/cambridgenationals
or call our Customer Contact Centre on

01223 553998

Alternatively, you can email us on
vocational.qualifications@ocr.org.uk

& B3

‘%1% Assessment OCR

Oxford Cambridge and RSA

OCR is part of the Cambridge Assessment Group, a department of the University of Cambridge.

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. ©OCR 2018 Oxford Cambridge
and RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office 1 Hills Road, Cambridge CB1 2EU.
Registered company number 3484466. OCR is an exempt charity.



	Structure Bookmarks



