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1 About this Qualification 

This booklet contains the specification for OCR’s Level 3 Certificate in Mathematical techniques 
and applications for engineers for teaching from September 2008. 

The aim in preparing this specification has been to promote the teaching and learning of 
mathematics appropriate to engineering, post GCSE, in schools and colleges.  

The broad objectives in designing the scheme have been to include a sufficient range of applied 
mathematical topics to allow schools and colleges to deliver a course to suit the requirements of 
potential students of engineering, construction, manufacturing and the sciences.  

This stand-alone qualification, together with OCR’s Level 3 Certificate in Mathematics for 
Engineering, is part of the Additional and Specialist Learning for the Diploma in Construction and 
the built environment and the Diploma in Manufacturing.  

The specification has been designed to develop the knowledge and understanding required to 
enable progression to qualifications along the vertical and horizontal planes in the National 
Qualifications Framework. 

For example a candidate achieving a Level 3 Certificate in Mathematical techniques and 
applications for engineers may: 

• undertake additional Level 3 qualifications part-time or full-time in further education, eg OCR 
Level 3 Certificate in Mathematics for Engineers, OCR Level 3 Principal Learning in 
Manufacturing. 

• progress onto a full Diploma qualification.  

• undertake Level 4 qualifications and above, part-time or full-time in further or higher 
education, eg Beng. 

• progress into employment at technician level.  

1.1 The Level 3 Certificate 

The Level 3 Certificate is a ‘stand-alone’ qualification and can be used as Additional Specialist 
Learning for the Diploma in Manufacturing, Diploma in Construction and the Built Environment. 

From September 2008 the Level 3 Certificate is made up of one mandatory externally assessed 
component. 
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1.2 Qualification Title and Level 

This qualification is shown on a certificate as: 

• OCR Level 3 Certificate in Mathematical techniques and applications for engineers. 

This qualification is Level 3 in the National Qualification Framework (NQF). 

1.3 Aims 

The aims of this specification are to enable candidates to: 

• provide learners with the opportunity to study the theory of mathematics and then apply this 
theory in a variety of engineering contexts; 

• develop their understanding of mathematics and mathematical processes in a way that 
promotes confidence and fosters enjoyment; 

• develop abilities to reason logically and recognise incorrect reasoning, to generalise and to 
construct mathematical proofs; 

• extend their range of mathematical skills and techniques and use them in engineering 
problems; 

• develop an understanding of how different areas of mathematics can be connected to solve 
engineering problems; 

• use mathematics as an effective means of communication within an engineering context; 

• take increasing responsibility for their own learning and the evaluation of their own 
mathematical development. 

1.4 Prior Learning/Attainment 

This qualification is available to anyone who is capable of reaching the required standards.  It has 
been developed free from any barriers that restrict access or progression thereby supporting 
equality and diversity. 

It is advisable that anyone embarking upon this course should previously have studied GCSE 
Mathematics at Higher tier or be fully familiar with such mathematical content.  It is recommended 
that the teaching of this qualification should be integrated with the teaching of OCR Level 3 
Certificate in Mathematics for Engineering. 
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All centre staff involved in the assessment or delivery of this qualification should understand the 
requirements and match them to the needs and capabilities of individual learners before entering 
them as candidates for this qualification.  There is no requirement for learners to achieve any 
qualification before progressing onto this qualification although, as a general guide, learners with 
qualification profiles comparable to Level 2 of the National Qualifications Framework (NQF) will 
normally be at a level suitable for entry onto a programme leading to this qualification.  Individuals 
should be considered equally for entry whether they hold certificates easily recognisable against 
the NQF or present more varied profiles for consideration. 
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2 Profile of the qualification 

2.1 Profile of the qualification  

Title OCR Level 3 Certificate in Mathematical techniques and applications for 
engineers 

OCR code H865 
Level This qualification has been accredited onto the National Qualifications 

Framework (NQF) at Level 3. 
QAN 500/4709/7 (Qualification Accreditation Number)  

Pre-16 16-18 18+ 19+ Age group approved 
    

This qualification is 
suitable for 

• Learners studying in preparation for employment in the 
engineering, construction, manufacturing or sciences sector at 
technician level 

• Learners wishing to gain a Level 3 qualification to support further 
study in FE and HE in the engineering, construction, manufacturing 
or sciences sector 

• Learners wishing to gain a Level 3 qualification to support further 
study in FE and HE in any other sector or subject area.   

Entry requirements There are no formal entry requirements for this qualification. 
Qualification 
structure 

Please refer to section 1.1.  To achieve this qualification, learners must 
complete the component.  
 

External 
assessment 

This qualification is externally assessed. 

Grading Components are graded as  a* - e 
Funding Information not yet available 
Performance figures Information not yet available 
Last session date** June 2013 Revised date: 
*OCR will inform centres of changes to these dates.  All centre records must be updated 
accordingly.  
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3 Component Content 

The information contained in this component is structured in the same way as the Principal 
Learning units.  This will help centre staff and learners to understand fully the requirements of this 
qualification.  This component contains 8 distinct sections.  Some cover mandatory requirements, 
others provide advice and guidance.  The 8 sections are described below. 

Component level 

This section indicates whether the unit is at level 1, 2 or 3 on the National Qualifications 
Framework. 

Component size 

This section indicates the size of the component in terms of the guided learning hours needed for 
its completion (see section 5.5).   

Component overview 

This section provides an overview of the component.    

Learning outcomes 

This section indicates the learning outcomes that a learner will achieve when meeting the 
assessment criteria associated with the component.   

Assessment criteria 

This section indicates the criteria that a learner will be assessed against.  

For this externally assessed component the learner’s skills, knowledge and understanding will be 
assessed through one examination. 

Exemplification 

This section provides guidance about the underpinning knowledge, understanding and/or skills 
which the learner will need in order to be able to undertake the assessment for the component and 
to meet the requirements of the assessment criteria.   
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Form of assessment 

This section indicates whether the component will be internally or externally assessed.  It specifies 
the mandatory requirements in relation to the assessment of the component.   

Approaches to learning  

This section provides additional guidance for tutors on the variety of methods that can be used to 
develop knowledge, understanding and skills through a range of learning strategies.  
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Component level 
 
Level 3 
 

 
Component size 
 
60 Guided Learning Hours 
 

 
Component overview 
 
Mathematics in its simplest form can be defined as the study of measurements, numbers and 
quantities. Engineering has been defined as the knowledge required, and the process applied to 
conceive, make, build, operate, sustain or recycle something of significant technical content for a 
specified purpose, a concept, a model, a product, a device, a process or a system. 
 
The aim of this qualification is to link the above statements together to provide learners with the 
opportunity to study the theory of mathematics and then apply this theory in a variety of 
engineering contexts and through work in other engineering units. 
 
 
It is intended that learners will develop further knowledge and understanding of: 

• Algebra 
• Geometry and Trigonometry 
• Calculus 
• Statistics 

 
From this knowledge and understanding of the theory will come the development of the ability to 
solve problems in the context of engineering.  
 
 
The learning outcomes provided can broadly be defined as a very general statement, which lead 
to a set of detailed intentions for the future. The assessment criteria attempt to describe in the 
clearest terms possible, exactly what a learner will be able to do at the end of the learning 
experience. 
 
Just as a learning outcome describes events so assessment criteria describe an activity that 
learners will be able to do to demonstrate their competence. 
 
Where appropriate, practical engineering examples are included to assist the understanding and 
application of certain mathematical techniques. 
 
This qualification, together with OCR’s Level 3 Certificate in Mathematics for Engineering, is part 
of the Additional and Specialist Learning for the Diploma in Construction and the built 
environment and the Diploma in Manufacturing.  
 
This component is also part of OCR’s Level 3 Principal Learning in Engineering qualification.     
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Form of assessment 

This component is externally assessed.  The application of mathematical principles and the analytical nature of this component make external assessment 
the most suitable form of assessment.  

The examination paper will include questions on: 

• Algebra • Geometry and Trigonometry 
• Calculus • Statistics 

Questions will, wherever possible, be presented in an engineering context. 

In line with other similar specifications it will not be possible to test every part of the detailed assessment criteria at each session. It is anticipated, however, 
that over a period of 5 years all content will be covered at least once. 

 
Approaches to applied learning  

At first the content of this component looks extensive but it needs a closer inspection to realise that everything that a presenter needs to know when 
teaching the component is provided in the assessment criteria. 

It is intended that the basic facts are taught, ideally by a mathematics specialist presenter together with an abundance of worked examples.  The learner 
having been provided with sufficient mathematical tools should then, possibly with some assistance, be able to carry out theoretical calculations. It is 
essential to present wherever possible mathematical techniques in the context of practical engineering examples 

With so wide a range of subject content areas ie Algebra, Geometry and Trigonometry, Calculus and Statistics, the order in which they have been 
presented is not necessarily the order in which they should be taught.  This matter is left to the discretion of the presenter taking into account the wants and 
needs of the learner.  

Presenters are reminded that this component is assessed by an external test so it is important that all of the learning outcomes are covered taking into 
account the nature of the test.  

Resources for teaching aspects of Mathematics can be found in the teacher and trainer resources produced by the Quality Improvement Agency (QIA) 
National Teaching and Learning Change Programme ‘Improving learning in Mathematics’. 

 



 

30 Level 3 Certificate in Mathematical techniques and applications for engineers 

4 Scheme of Assessment 

4.1 Level 3 Certificate Scheme of Assessment 

Level 3 Certificate in Mathematical techniques and applications for engineers (H865) 

• This question paper consists of a number of questions of 
different lengths and mark allocations. 

• Candidates answer all questions. 

100% of the total marks 
2 hr written paper 
60 marks 

• This component is externally assessed. 

4.2 Assessment Availability 

Two examination sessions will be offered each year, in January and June. The first examination 
series will be held in January 2010. 
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5 Technical Information 

5.1 Making Entries 

Candidates must enter for: 

• Level 3 Certificate in Mathematical techniques and applications for engineers (entry code 
H865). 

5.2 Grading 

The Level 3 Certificate in Mathematical techniques and applications for engineers is awarded on 
the scale A*-E.  Grades are awarded on certificates.  However, results for candidates who fail to 
achieve the minimum grade (E) will be recorded as unclassified (U) and this is not certificated. 

5.3 Enquiries about results 

Under certain circumstances, a centre may wish to query the result issued to one or more 
candidates.  Enquiries about Results for this qualification must be made immediately following the 
series in which the relevant component was taken (by the Enquiries about Results deadline).  

Please refer to the JCQ Post-Results Services booklet and the OCR Admin Guide (14-19 
Qualifications) 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. 

5.4 Qualification Re-sits 

Candidates may enter for the full qualifications an unlimited number of times. 

5.5 Guided Learning Hours 

Level 3 Certificate in Mathematical techniques and applications for engineers requires 60 guided 
learning hours in total. 
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5.6 Arrangements for Candidates with Particular Requirements 

For candidates who are unable to complete the full assessment or whose performance may be 
adversely affected through no fault of their own, teachers should consult the Access Arrangements 
and Special Consideration Regulations and Guidance Relating to Candidates who are Eligible for 
Adjustments in Examinations.  In such cases advice should be sought from OCR as early as 
possible during the course. 

5.7  Disability Discrimination Act 

This qualification has been reviewed to identify whether any of the competences required by the 
subject present a barrier to candidates with a disability.  Where this was the case, such 
competencies were included only where essential to the subject.  

Reasonable adjustments may be made for candidates with a disability in order to enable them to 
access assessments.  Applications should be made on an individual basis to OCR, however, 
centres are encouraged to consider first the access arrangements set out in Section A of the JCQ 
document Regulations and Guidance Relating to Candidates who are Eligible for Adjustments in 
Examinations. Information on reasonable adjustments can be found within Section B, Chapter 9, of 
the above-mentioned JCQ publication. In such cases advice must be sought from OCR as early as 
possible during the course.  

Candidates who are unable to access part of the assessment, even after exploring all possibilities 
through reasonable adjustments, may still be able to receive an award based on the parts of the 
assessment they have taken. 
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6 Other Specification Issues 

6.1 Key Skills Mapping 

This specification provides opportunities for the development of the Key Skills of Communication, 
Application of Number, Information Technology, Working with Others, Improving Own Learning and 
Performance and Problem Solving at Levels 2 and/or 3.  However, the extent to which this 
evidence fulfils the Key Skills criteria at this level will be totally dependent on the style of teaching 
and learning adopted for the qualification. 

The following table indicates where opportunities may exist for at least some coverage of the 
various Key Skills criteria at Levels 2 and/or 3 for the qualification. 

 

Communication Application of 
number 

IT Working with 
others 

Improving own 
learning and 
performance 

Problem 
solving 

      

6.2 Spiritual, Moral, Ethical, Social, Legislative, Economic and 
Cultural Issues 

Candidates are required to examine arguments critically and so to distinguish between truth and 
falsehood.  They are also expected to interpret results of exercises and there are times, particularly 
in statistical work, when this inevitably raises moral, ethical, social and cultural issues.  Such 
issues are not assessed in examination questions. 

6.3 Sustainable Development, Health and Safety Considerations 
and European Developments 

There may be opportunities for candidates to address these issues during the course of their study, 
however this has not been addressed by the specification.  Such issues are not assessed in 
examination questions. 
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6.4 Avoidance of Bias 

OCR has taken great care in preparation of this specification and assessment materials to avoid 
bias of any kind. 

6.5 Language 

This specification and associated assessment materials are in English only. 

6.6 Mode of delivery 

OCR does not specify the mode of study or specify a time limit for the achievement of this 
qualification other than the expiry dates for entry and certification laid down by the regulatory 
authorities and detailed in the Profile of the Qualification (section 2.1). 

Centres are free to deliver this qualification using any mode of delivery that meets the needs of 
their learners.  Whatever mode of delivery is used, centres must ensure that learners have 
appropriate access to the resources appropriate to the task and as required by the qualification.   

Centres should consider the learners’ complete learning experience when designing learning 
programmes.  This is particularly important in relation to learners studying part time alongside real 
work commitments where they may bring with them a wealth of experience that should be utilised 
to maximum effect by tutors, teachers and assessors.  

6.7 Progression from this Qualification 

This qualification is designed to enable candidates to progress either directly to employment, or to 
proceed to further qualifications. For example, candidates achieving this qualification as part of a 
Diploma may progress to Higher Education or to employment within the engineering, 
manufacturing or construction sector. 
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7 Further Support and Information 

7.1 General enquiries 

 
For general enquiries relating to any of OCR’s qualifications, please contact the OCR Customer 
Contact Centre: 
 
For queries relating to vocational qualifications: 
Telephone: 02476 851 509 
Fax: 02476 421 944 
Email: vocational.qualifications@ocr.org.uk 
 
For queries relating to general qualifications: 
Telephone: 01223 553 998 
Fax: 01223 552 627 
Email: general.qualifications@ocr.org.uk 
 
(The teams in both our contact centres can help you with your queries relating to Diplomas, 
Principal Learning and Project.) 
 
Alternatively, you could visit OCR’s website at www.ocr.org.uk for further information on OCR 
qualifications. 

7.2 OCR Training Events 

Information on OCR’s training events for centres can be found on our website by going to 
www.ocr.org.uk, or by contacting: 
 
OCR Training 
Customer Support Division 
Progress House 
Westwood way 
Coventry  
CV4 8JQ 
 
Telephone:  02476 496 398 
Fax:   02476 496 399 
Email:   training@ocr.org.uk
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7.3 OCR Publications 

OCR’s Publications Catalogue (A410) lists all the qualifications that OCR offers, and contains more 
detail on how to order publications.  It is available to download from the OCR website at 
www.ocr.org.uk or to order from the OCR Customer Contact Centre by telephoning 02476 851 
509, or 01223 553 998. 

 
If you would like to order any OCR Publications, please contact: 
 
OCR Publications 
PO Box 5050 
Annesley 
Nottingham 
NG15 0DL 
 
Telephone: 0870 770 6622 
Fax: 0870 770 6621 
Email: publications@ocr.org.uk 
 
OCR Support Materials prepare extra resources to help you deliver our qualifications.  These 
support materials can be ordered from OCR Publications and more information about the materials 
can be obtained from support.materials@ocr.org.uk 
 

7.4 OCR Diplomas 

OCR diplomas will be introduced into centres between 2008 and 2014.  Designed principally, 
although not exclusively, for 14 to 19 year olds, each diploma explores a range of widely applicable 
skills and knowledge within the context of one employment sector.  At the heart of the diploma is 
the concept of applied learning – acquiring knowledge and skills through tasks or contexts that 
have many of the characteristics of real work. 
 
Each diploma has three components: 

Principal learning 

Generic learning 

Additional and specialist learning 

For a full list of the Diploma work related sectors please refer to www.qca.org.uk 


