GCSE METHODS IN MATHEMATICS 1

Contents

WJEC GCSE in METHODS in MATHEMATICS (Pilot)

For Teaching from 2010
For Award from 2012

Page
Summary of Assessment 2
1. Introduction 5
2. Specification Content 8
3. Assessment 18
4. Awarding, Reporting and Re-sitting 20
5. Grade Descriptions 21

6. The Wider Curriculum 23



GCSE METHODS IN MATHEMATICS 2

Piloting of a Linked Pair of GCSEs in Mathematics

For the duration of the pilot candidates will be required to enter for both units in
GCSE Methods in Mathematics and both units in GCSE Applications of Mathematics.

SUMMARY OF ASSESSMENT

The assessment of units for GCSE in Methods in Mathematics is tiered as follows:

Higher Tier: Grades A*-D
Foundation Tier: GradesC -G

All candidates are required to sit 2 units, both of which are written papers.

Unit 1: Methods (Non-calculator) (50%)
Higher Tier: 2 hours, 100 Marks (100 UMS)
Foundation Tier: 13 hours, 80 Marks (100 UMS)

The written paper for each tier will comprise a number of short
and longer, both structured and unstructured questions set on
the designated content of this unit. A calculator will not be
allowed in this unit.

Unit 2: Methods (Calculator) (50%)
Higher Tier: 2 hours, 100 Marks (100 UMS)
Foundation Tier: 13 hours, 80 Marks (100 UMS)

The written paper for each tier will comprise a number of short
and longer, both structured and unstructured questions set on
the designated content of this unit. A calculator will be allowed
in this unit.

Units are tiered, with entry at higher tier or foundation tier presented as options within
an examination series i.e. an individual unit may be entered at one tier only in each
examination series. The subject award is untiered and will be based on the best
performance in each unit.

For each unit the assessment will take into account the quality of written
communication (including mathematical communication) used in the answers to
specific questions. These questions will be clearly indicated on each question paper.
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ASSESSMENT OPPORTUNITIES

Entry Code January
January | June | January | June and
. . 2011 2011 2012 2012 June 2013
Subject Option and thereafter

Unit 1 Foundation 4363 01 or W1 v v v v v
Unit 1 Higher 4363 02 or W2 v v v v v
Unit 2 Foundation 4364 | 01 or W1 v v
Unit 2 Higher 4364 02 or W2 4 v
Subject Award 4365 v v

* Option Codes: English Medium 01, Welsh Medium W1

Qualification Accreditation Number: 500/7914/1
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METHODS in MATHEMATICS

1

INTRODUCTION

1.1 Rationale

In combination with GCSE in Applications of Mathematics, this GCSE specification in
Methods in Mathematics meets the requirements of the National Curriculum Key
Stage 4 Programme of Study for Mathematics.

The principle behind the linked pair is that it is an extension of GCSE Mathematics
provision to a double award qualification. This follows the recommendation of
Professor Adrian Smith in his report “Making Mathematics Count”.

This specification is designed to assess candidates’ skills and understanding of
mathematical methods, techniques and concepts.

This specification meets the General Criteria for GCSE and the Subject Criteria for
GCSE Methods in Mathematics. Assessment for this qualification is carried out
according to codes of practice published by the regulatory authorities. The
qualification may be undertaken either through the medium of English or Welsh.

GCSE qualifications are reported on an eight-point scale from A* to G, where A* is
the highest grade. Candidates who fail to reach the minimum standard for a grade to
be awarded are recorded as U (unclassified) and do not receive a qualification
certificate.

The specification sets out to assess what candidates know, understand and can do,
enabling them to demonstrate their full potential.

The specification will encourage the teaching of links between different areas of the
curriculum by targeting questions that cover the content from different subject areas
within mathematics.

The specification is intended to promote a variety of styles of teaching and learning
so that the courses are enjoyable for all participants. It will enable students to
progress to higher-level courses of mathematical studies.

For mathematics to be useful, learners must have the skills and confidence to apply,
combine and adapt their mathematical knowledge to new situations in their life and
work. They need the capacity to identify and understand the role that mathematics
plays in the world and use mathematics in ways that enable them to function as
effective citizens and benefit them in life and work.

This specification has been designed to allow these skills to be assessed at both
higher and foundation tiers.
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1.2

1.3

Aims and Learning Outcomes

Following a course in GCSE Methods in Mathematics should encourage
learners to be inspired, moved and changed by following a broad, coherent,
satisfying and worthwhile course of study. The course should help learners to
develop confidence in, and a positive attitude towards, mathematics and to
recognise the importance of mathematics in their own lives and to society.
The course should enable learners to make informed judgements about the
use of technology. Specifications should enable learners to appreciate the
coherence, creativity, elegance and power of mathematics. They should
prepare learners to make informed decisions about further learning
opportunities and career choices.

GCSE specifications in Methods in Mathematics must enable learners to:

e develop knowledge, skills and understanding of mathematical methods,
techniques and concepts;

¢ make connections between different areas of mathematics;
e select and apply mathematical methods in mathematical contexts;

e reason mathematically, construct arguments and simple proofs, and make
logical deductions and inferences;

o develop and refine strategies for solving a range of mathematical
problems;

e communicate mathematical information in a variety of forms.

Prior Learning and Progression

Although there is no specific requirement for prior learning, this specification builds
upon the knowledge, skills and understanding developed in the Key Stage 3
Programmes of Study in Mathematics.

This specification provides a basis for the study of mathematics and related subjects
at Advanced Subsidiary and Advanced GCE and also for further study leading to
other qualifications.
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1.4 Equality and Fair Assessment

GCSEs often require assessment of a broad range of competences. This is because
they are general qualifications and, as such, prepare candidates for a wide range of
occupations and higher-level courses.

The revised GCSE qualification and subject criteria have been reviewed to identify
whether any of the competences required by the subject presented a potential barrier
to any disabled candidates. If this was the case, the situation was reviewed again to
ensure that such competences were included only where essential to the subject.
The findings of this process were discussed with disability groups and with disabled
people.

Reasonable adjustments are made for disabled candidates in order to enable them to
access the assessments. For this reason, very few candidates will have a complete
barrier to any part of the assessment. Information on reasonable adjustments is
found in the Joint Council for Qualifications document Regulations and Guidance
Relating to Candidates who are eligible for Adjustments in Examinations. This
document is available on the JCQ website (www.jcq.org.uk).

Candidates who are still unable to access a significant part of the assessment, even
after exploring all possibilities through reasonable adjustments, may still be able to
receive an award. They would be given a grade on the parts of the assessment they
have taken and there would be an indication on their certificate that not all of the
competences have been addressed. This will be kept under review and may be
amended in future.

1.5 Classification Codes

Every specification is assigned a national classification code indicating the subject
area to which it belongs. The classification code for this specification is 2210.

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

Centres may wish to advise candidates that, if they take two specifications with the
same classification code, schools and colleges are very likely to take the view that
they have achieved only one of the two GCSEs. The same view may be taken if
candidates take two GCSE specifications that have different classification codes but
have significant overlap of content. Candidates who have any doubts about their
subject combinations should check with the institution to which they wish to progress
before embarking on their programmes.
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2

CONTENT for METHODS IN MATHEMATICS

The subject content for each unit at each tier is listed in the following pages.

Column 1 shows the content that will be assessed in Unit 1.
Column 2 shows the content that is assessed in Unit 2.

The content of the Higher tier which is not included in the Foundation tier
appears in bold.

The content which is common to both GCSE Methods in Mathematics and GCSE
Applications of Mathematics appears in italics.

Appropriate examples are highlighted by shading.

It is important that, during the course, candidates should be given opportunities to:

. use mathematics in a wide range of contexts

. make mental calculations and calculations without the aid of a calculator;
. make estimates;

. understand 3-D shape;

. use computers;

. collect data.

The content for GCSE Methods in Mathematics is divided into four areas:

Number
Algebra
Geometry
Probability
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3

ASSESSMENT — METHODS IN MATHEMATICS

3.1 Scheme of Assessment

Assessment for GCSE Methods in Mathematics is tiered, i.e. externally assessed
components/units are targeted at the grade ranges of A*-D (Higher Tier) and C-G
(Foundation Tier). Questions will be designed to enable candidates to demonstrate
what they know, understand and can do.

An individual unit may be entered at one tier only at each examination series (though
candidates may enter different units at different tiers at the same series).

Tier Grades Available
Higher A*, A B,C,D
Foundation C,D,E,F, G

The scheme of assessment will consist of:

Higher Tier: Unit 1 Methods (Non-calculator)
Duration: 2 hours; weighting: 50%; 100 marks (100 UMS)

Foundation Tier: Unit 1 Methods (Non-calculator)
Duration: 13 hours; weighting: 50%; 80 marks (100 UMS)

The written paper for each tier will comprise a number of short and longer, both
structured and unstructured questions set on the designated content of this unit. A
calculator will not be allowed in this unit.

Higher Tier: Unit 2 Methods (Calculator)
Duration: 2 hours; weighting: 50%; 100 marks (100 UMS)

Foundation Tier: Unit 2 Methods (Calculator)
Duration: 13 hours; weighting: 50%; 80 marks (100 UMS)

The written paper for each tier will comprise a number of short and longer, both
structured and unstructured questions set on the designated content of this unit. A
calculator will be allowed in this unit.
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3.2 Assessment Objectives

The specification requires candidates to demonstrate their knowledge, skills and
understanding in the following assessment objectives. These relate to the
knowledge, skills and understanding in the relevant programme of study.

AO1 Recall and use their knowledge of the prescribed content.

AO2 Select and apply mathematical methods.

AO3 Interpret and analyse problems and use mathematical reasoning to
solve them.

The written papers will assess all assessment objectives.

The weightings of assessment objectives in each unit will be within the following
ranges.

ASSESSMENT OBJECTIVES Weighting (%)

AO1 Recall and use their knowledge of the

prescribed content 50 - 60

AO2 Select and apply mathematical

methods 15-25
AO3 Interpret and analyse problems and
use mathematical reasoning to solve 20 -30

them

3.3 Quality of Written Communication

For each unit the assessment will take into account the quality of written
communication (including mathematical communication) used in the answers to
specific questions. These questions will be clearly indicated on each question paper.

Mark schemes for all components include the following specific criteria for the
assessment of written communication (including mathematical communication):

o legibility of text; accuracy of spelling, punctuation and grammar; clarity of
meaning;

e selection of a form and style of writing appropriate to purpose and to complexity
of subject matter;

e organisation of information clearly and coherently; use of specialist vocabulary
where appropriate.
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4

AWARDING, REPORTING AND RE-SITTING

GCSE qualifications are reported on an eight point scale from A* to G, where A* is
the highest grade. The attainment of pupils who do not succeed in reaching the
lowest possible standard to achieve a grade is recorded as U (unclassified) and they
do not receive a certificate.

This is a unitised specification which allows for an element of staged assessment.
Units may be re-taken once only (with the better result counting) before aggregation
for the subject award. At least 40% of the assessment must be taken at the end of
the course, to satisfy the requirement for terminal assessment, and the results from
that terminal assessment must contribute to the subject award. Therefore, any
previous results for the unit(s) that are being used to satisfy the requirement for 40%
terminal assessment cannot contribute to the subject award, even if they are better
than the results achieved at the end of the course.

Results for a unit have a shelf-life limited only by the shelf-life of the specification. A
candidate may retake the whole qualification more than once.

Individual unit results are reported on a uniform mark scale (UMS) with the following
grade equivalences:

GRADE MAX. | A* A B C D E F G
Unit 1 100 90 80 70 60 50 40 30 20
Unit 2 100 90 80 70 60 50 40 30 20

Subject Award 200 180 | 160 | 140 | 120 | 100 |80 60 40




)
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GRADE DESCRIPTIONS

Grade descriptions are provided to give a general indication of the standards of
achievement likely to have been shown by candidates awarded particular grades.
The descriptions must be interpreted in relation to the content specified by the
specification; they are not designed to define that content. The grade awarded will
depend in practice upon the extent to which the candidate has met the assessment
objectives overall. Shortcomings in some aspects of the examination may be
balanced by better performances in others.

Grade F

Candidates use some mathematical techniques, terminology, diagrams and symbols
from the foundation tier consistently, appropriately and accurately. Candidates use
some different representations effectively and can select information from them. They
complete straightforward calculations competently with and without a calculator. They
use simple fractions and percentages, simple formulae and some geometric
properties, including symmetry.

Candidates work mathematically in everyday and meaningful contexts. They make
use of diagrams and symbols to communicate mathematical ideas. Sometimes, they
check the accuracy and reasonableness of their results.

Candidates test simple hypotheses and conjectures based on evidence. Candidates
are able to use data to look for patterns and relationships. They state a
generalisation arising from a set of results and identify counter-examples. They solve
simple problems, some of which are non-routine.

Grade C

Candidates use a range of mathematical techniques, terminology, diagrams and
symbols consistently, appropriately and accurately. Candidates are able to use
different representations effectively and they recognise some equivalent
representations e.g. numerical, graphical and algebraic representations of linear
functions; percentages, fractions and decimals. Their numerical skills are sound and
they use a calculator accurately. They apply ideas of proportionality to numerical
problems and use geometric properties of angles, lines and shapes.

Candidates identify relevant information, select appropriate representations and
apply appropriate methods and knowledge. They are able to move from one
representation to another, in order to make sense of a situation. Candidates use
different methods of mathematical communication.

Candidates tackle problems that bring aspects of mathematics together. They identify
evidence that supports or refutes conjectures and hypotheses. They understand the
limitations of evidence and sampling, and the difference between a mathematical
argument and conclusions based on experimental evidence.

They identify strategies to solve problems involving a limited number of variables.
They communicate their chosen strategy, making changes as necessary. They
construct a mathematical argument and identify inconsistencies in a given argument
or exceptions to a generalisation.
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Grade A

Candidates use a wide range of mathematical techniques, terminology, diagrams and
symbols consistently, appropriately and accurately. Candidates are able to use
different representations effectively and they recognise equivalent representations for
example numerical, graphical and algebraic representations. Their numerical skills
are sound, they use a calculator effectively and they demonstrate algebraic fluency.
They use trigonometry and geometrical properties to solve problems.

Candidates identify and use mathematics accurately in a range of contexts. They
evaluate the appropriateness, effectiveness and efficiency of different approaches.
Candidates choose methods of mathematical communication appropriate to the
context. They are able to state the limitations of an approach or the accuracy of
results. They use this information to inform conclusions within a mathematical or
statistical problem.

Candidates make and test hypotheses and conjectures. They adopt appropriate
strategies to tackle problems (including those that are novel or unfamiliar), adjusting
their approach when necessary. They tackle problems that bring together different
aspects of mathematics and may involve multiple variables. They can identify some
variables and investigate them systematically; the outcomes of which are used in
solving the problem.

Candidates communicate their chosen strategy. They can construct a rigorous
argument, making inferences and drawing conclusions.

They produce simple proofs and can identify errors in reasoning.
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THE WIDER CURRICULUM

6.1 Key Skills, Functional Skills and Essential Skills (Wales)

GCSE Methods in Mathematics will provide a range of opportunities for developing
these skills, whether in preparation for functional skills assessments or to provide
contexts in which evidence for key skills or essential skills (Wales) portfolios may be
produced. The following key/essential skills can be developed through this
specification at levels 1 and 2:

Communication

Application of Number

Information and Communication Technology
Problem Solving

Working with Others

Improving Own Learning and Performance

Mapping of opportunities for the development of these skills against key/essential
skills evidence requirements at level 2 is provided in 'Exemplification of Key/Essential
Skills for Mathematics', available on WJEC website.

6.2 Opportunities for use of technology

It is expected that candidates will have access to calculators and other appropriate
technological aids during the course.

In the examination the following rules will apply.
Calculators must be:

° of a size suitable for use on the desk,
o either battery or solar powered.

Calculators must not:

o be designed or adapted to offer any of these facilities:
o language translators,
o symbolic algebra manipulation,
o symbolic differentiation or integration,
o communication with other machines or the internet.

o be borrowed from another candidate during an examination for any
reason.
° have retrievable information stored in them - this includes:-
o databanks,
o dictionaries,
o mathematical formulae,
o text.

The candidate is responsible for the following:

o the calculator's power supply,
o the calculator’s working condition.
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This specification will enable centres to provide courses in Mathematics that will
allow candidates to discriminate between truth and falsehood. The mathematical
models of the real world will naturally raise for discussion moral, social and cultural
issues. Candidates will be required to reason logically and to consider the
consequences of decisions.

This specification is designed to make a contribution to the development of the
knowledge, skills and understanding of citizenship. Opportunities for addressing
citizenship will arise naturally, particularly when candidates address problems in
number and statistics.

The study of number, mensuration and statistics will give candidates the opportunity
to discuss the various environmental issues facing society.

Aspects of the work included in the study of statistics and on the use of ICT will allow
candidates the opportunity to consider a variety of health and safety issues.

Relevant examples are chosen by the teacher/student to illustrate mathematical
concepts. This will have a global, European and/or national context, e.g. the study of
suitable financial systems.

WJEC GCSE in Methods of Mathematics (Pilot) Specification - 2010/ED
29 October 2009
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