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Level 3 Diploma in Civil Engineering 

Introduction 
 
NOCN is a leading awarding organisation that has been creating opportunities for learners 
for over 30 years. The organisation is preserving the proud heritage of the Open College 
Network (OCN) in the UK and is a brand trusted by learners, colleges, training providers 
and employers who recognise NOCN qualifications as an indicator of competence and 
quality. A NOCN qualification can provide a Learner with the skills and knowledge they 
need to get on in life, progress to further education or training, improve their job prospects 
and increase their health and personal wellbeing. 
 

This document is the specification for the qualification and provides guidance to the 
training provider on content, delivery and assessment requirements. 
 
 

Employer Involvement 
 
To support the development of this qualification NOCN consulted a number of major civil 
engineering employers. 

The purpose of the consultation was to ensure the final qualification met the needs of 
employers, included a range of disciplines to meet current and future demands and ensure 
the use of up to date terminology, technology and processes. 

Through consultation with employers eight areas were identified with significant demand for 
future new entrants, taking into consideration planned major civil engineering 
developments within the UK.  These different roles have been developed as pathways 
within the qualification. The contribution from employers ensured that the content covered 
the knowledge, understanding and skills suitable for the roles. 

The final stage of the development included sharing the content of the qualification with a 
wider range of employers and other organisations working in this sector for feedback 
before finalising the development. 

Several of these companies have provided letters of support outlining how the qualification 
meets their needs and supports progression planning within their organisation.  These 
letters are available on our website. 

Industry bodies and professional membership organisations were consulted and provided 
feedback on the development. 

During consultation, several companies committed to support delivery of the qualification 
by visiting centres to deliver presentations on the industry in general or more specialised 
areas of delivery. The involvement of local civil engineering projects to support delivery is 
encouraged and will enable learners to base their work on actual projects and, where 
possible secure work experience to further develop their skills and knowledge. 
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Employers consulted in the development of the qualification include: 

Morgan Sindall, Laing O’Rourke, Futureworks Yorkshire, BAM Construct UK Limited, 
Carillion, Murphy Group. 

Organisations consulted: 

Institute of Civil Engineers, CITB, Civil Engineering Contractors Association. 

Employers providing letters of support: 

Morgan Sindall, Laing O’Rourke, BAM Construct UK Limited, Howard Civil Engineering, 
ENGIE. 
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NOCN Level 3 Diploma in Civil Engineering 
 
The NOCN Level 3 Diploma in Civil Engineering is predominantly a knowledge based 
qualification for learners who wish to work in the civil engineering sector.  Learners 
will gain knowledge on employment, health, safety and welfare and sustainability within 
civil engineering as well as an introduction to Building Information Modelling (BIM). In 
addition, they will follow one of the eight available pathways to gain an understanding of 
specific roles within civil engineering.   
 
These are: 
 

 Civil Engineer 

 Structural Engineer 

 Design 

 Building Information Modelling and Computer Aided Design Technician 

 Surveyor 

 Quantity Surveyor 

 Mechanical and Electrical Engineering 

 Modular Construction 
 
 
1.1. Entry Requirements 
 
Learners should have GCSE A*- C grades in mathematics and English. 
 
This qualification is suitable for learners aged 16 years or over. 
 
 
1.2. Progression Routes 
 
This is an expanding sector and employers are looking for new entrants to help with the 
delivery of a wide range of civil engineering projects. By completing this qualification 
learners will be able to demonstrate to employers that they have an interest in working 
within civil engineering and will be in a stronger position to secure an Apprenticeship or 
gain employment at a Technician/Trainee level.  If they achieve a Distinction and A Level 
Mathematics (Grade A) this may meet the requirements to apply for a place at university. 
 

Employment opportunities could include:  

 Trainee Civil Engineering Technician  

 Trainee Quantity Surveyor  

 Trainee Structural Technician  

 Trainee Computer Aided Design Technician  
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Achievement of this qualification could support progression onto the following 
Apprenticeships: 

 Surveying Technician Apprenticeship Standard  

 Level 6 Higher Apprenticeship in Construction Management  

 Level 5 Higher Apprenticeship in Construction   

 Level 3 Advanced Apprenticeship in Engineering Construction  

 Level 3 Advanced Apprenticeship in Building Services Engineering Technology and 
Project Management   

Achievement of a Distinction Grade within this qualification, together with A Level 
mathematics (Grade A) will support your application to University for study in the following 
subjects:  

 Civil Engineering MEng, BEng 

 Civil and Structural Engineering MEng, BEng 

 Quantity Surveying BSc. 
 
 
1.3. Qualification Structure 
 
The NOCN Level 3 Diploma in Civil Engineering is a 60 credit qualification with a Total 
Qualification Time (TQT) of 600, including 360 guided learning hours.  Learners must 
achieve all 30 credits from the four mandatory components and then select a pathway.  
They must achieve 30 credits from all the components in their chosen pathway.  All 
components are listed below (more detail on the content of the components is included in 
Section 5): 
 
Mandatory Components 
 

 
Component Title 

Level 
Credit 
Value 

Ofqual 
Reference 

Employment Framework in Civil Engineering 3 9 T/507/3806 

Health, Safety and Welfare in Civil Engineering 3 9 Y/507/3815 

Sustainability in Civil Engineering 3 9 H/507/3817 

ICT and 3D Building Information Modelling in Civil 
Engineering 

3 3 K/507/3818 

 
  

http://register.ofqual.gov.uk/Qualification/Details/601_6550_9


 
 

7 

 

Level 3 Diploma in Civil Engineering 

Pathway 1 – Civil Engineer 
 

 
Component Title 

Level 
Credit 
Value 

Ofqual 
Reference 

Principles of Civil Engineering 3 10 H/507/3820 

Science and Materials in Civil Engineering 3 7 K/507/3821 

Project Management in Civil Engineering  3 10 M/507/3819 

Water and Waste Management in Civil Engineering 3 3 M/507/3822 

 
Pathway 2 – Structural Engineer 
 

 
Component Title 

Level 
Credit 
Value 

Ofqual 
Reference 

Structural Analysis and Design in Civil Engineering 3 10 A/507/3824 

Structural Behaviour and Detailing in Civil Engineering  3 10 F/507/3825 

Structural Mechanics in Civil Engineering  3 10 T/507/3823 

 
Pathway 3 – Design 
 

 
Component Title 

Level 
Credit 
Value 

Ofqual 
Reference 

Building Information Modelling in Civil Engineering 3 10 R/507/3828 

Civil Engineering Design Procedures 3 10 J/507/3826 

Civil Engineering Design Technology 3 10 L/507/3827 

 
Pathway 4 – Building Information Modelling and Computer Aided Design Technician 
 

 
Component Title 

Level 
Credit 
Value 

Ofqual 
Reference 

Building Information Modelling in Civil Engineering 3 10 R/507/3828 

Computer-Aided Drafting and Design for Building 
Information Modelling in Civil Engineering 

3 10 L/507/3830 

Graphical Detailing in Construction and Civil 
Engineering 

3 10 Y/507/3829 
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Pathway 5 – Surveyor 
 

 
Component Title 

Level 
Credit 
Value 

Ofqual 
Reference 

Setting out Processes in Civil Engineering 3 10 D/507/3833 

Surveying in Civil Engineering 3 10 R/507/3831 

Surveying Technology in Civil Engineering 3 10 Y/507/3832 

 
Pathway 6 – Quantity Surveyor 
 

 
Component Title 

Level 
Credit 
Value 

Ofqual 
Reference 

Building Regulations and Control in Civil Engineering 3 10 K/507/3835 

Mathematics in Civil Engineering 3 10 M/507/3836 

Quantity Surveying, Estimating, and Tendering 
Processes in Civil Engineering 

3 10 H/507/3834 

 
Pathway 7 – Mechanical and Electrical Engineering 
 

 
Component Title 

Level 
Credit 
Value 

Ofqual 
Reference 

Mechanical and Electrical Services in Civil Engineering 3 10 A/507/3838 

Mechanical Engineering 3 10 A/507/3841 

Renewable Energy in Civil Engineering 3 10 R/507/3845 

 
Pathway 8 – Modular Construction 
 

 
Component Title 

Level 
Credit 
Value 

Ofqual 
Reference 

Designing and Planning Modular Construction 3 10 K/507/3852 

Modular Construction 3 10 K/507/3853 

Computer-Aided Drafting and Design for Building 
Information Modelling in Civil Engineering 

3 10 L/507/3830 
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1.4 Total Qualification Time (TQT) 

Through consultation with users, TQT has been agreed by considering the total number of 
learning hours required for the average learner to achieve this qualification. 

TQT is split into two areas:  

 Guided Learning Hours (GLH): 
o learning activity under the immediate guidance or supervision of a lecturer, 

supervisor, tutor or other appropriate provider of education or training 
o includes the activity of being assessed if the assessment takes place under 

the immediate guidance or supervision of a lecturer, supervisor, tutor or other 
appropriate provider of education or training. 

 Other Learning Hours (OLH): 
o an estimate of the number of hours a learner will spend, as directed by (but 

not under the immediate guidance or supervision of) a lecturer, supervisor, 
tutor or other appropriate provider of education or training, including: 

 preparatory work 
 self-study 
 or any other form of education or training, including assessment.  

Examples of GLH activities include:  

 Classroom-based learning supervised by a teacher  

 Work-based learning supervised by a teacher  

 Live webinar or telephone tutorial with a teach in real time  

 E-learning supervised by a teacher in real time  

 All forms of assessment which take place under the immediate guidance or 
supervision of an appropriate provider of training  

 Exam time   

Examples of OLH activities include:  

 Independent and unsupervised research/learning  

 Unsupervised compilation of a portfolio of work experience  

 Unsupervised e-learning  

 Unsupervised e-assessment   

 Unsupervised coursework  

 Watching a pre-recorded podcast or webinar  

 Unsupervised work-based learning  

The agreed Total Qualification Time has been used to identify the qualification’s Credit 
Value. 
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2. Centre Information 
 
 
2.1. Offering the qualification 
 
Recognised Centres 
 
If you are already recognised to offer NOCN qualifications and would like more information 
about offering the NOCN Level 3 Diploma in Civil Engineering, please contact: 
business-enquiries@nocn.org.uk.  
 
If you are ready to add the qualification to your curriculum offer, please refer to the NOCN 
Curriculum Development User Guide.  
 
Horizon is NOCN’s portal for centre management. Every NOCN centre will be contacted to 
confirm when the centre account has been activated.  Once you have received your log in 
details the Additional Qualification Request and New Course Notification Form will be 
completed and submitted electronically. Until you have received your log in details you can 
continue to submit a paper version of the form, which is available to download from 
Quartzweb.  Please refer to the NOCN Curriculum Development User Guide for further 
guidance on how to submit the request for Additional Qualifications.  
 
New Centres 
 

If you are interested in offering this qualification, but are not yet a NOCN Approved Centre 
and would like more information about becoming a NOCN centre and offering this 
qualification please see Become a Registered Centre on our website 
https://www.nocn.org.uk/customers/nocn-centres/ and click Become a Centre. 

 

 

  

mailto:business-enquiries@nocn.org.uk
https://www.nocn.org.uk/customers/nocn-centres/
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External Quality Assurance  

 

Once recognised as a Centre, NOCN will allocate an External Quality Assurer.  The 
External Quality Assurer will have ongoing responsibility for monitoring the Centre’s 
compliance with the requirements of centre recognised status.  

 

The External Quality Assurer will make regular visits to all Centres.  During these visits 
he/she will: 

 

 Monitor the Centre’s compliance with the Centre Recognition agreement by 
reviewing course documentation, meeting managers, tutors, internal quality 
assurers, learners and administrative staff. 

 

 Verify recommendations for achievement submitted by the centre via Quartzweb. 

 
Refer to the NOCN Quality Assurance User Guide for further information on the External 
Quality Assurance process. 

 

2.2. Required Resources for Delivering the Qualification 
 
As part of the requirement to deliver this qualification there is an expectation that staff 
undertaking roles as part of the delivery and assessment of the qualification have a 
demonstrable level of expertise.  
 

Tutors/Graders 

 
NOCN expects that tutors/graders are able to demonstrate the following competencies: 
 
 Be technically competent in at least one area of civil engineering covered by the 

pathways and have experience of teaching/training of the subject area.  The minimum 
expectation is that the level of experience should be at the same level as the training 
that is to be delivered. 

 
 An occupational knowledge of at least one of the areas of civil engineering covered 

by the pathways. The minimum expectation is that the level of knowledge should be at 
the same level as the training that is to be delivered. 

 
 Hold a recognised teaching/training qualification. 
 

Centre staff may undertake more than one role, e.g. Tutor and Grader or Internal Quality 
Assurer, but they cannot carry out any quality assurance activity on work that they have 
previously graded. 

 

Internal Quality Assurer 
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Each centre must have internal quality assurance policies and procedures in place to 
ensure that decisions made by graders are appropriate, consistent, fair and transparent, 
and that they do not discriminate against any Learner.  The policies and procedures must 
be sufficient to secure the quality of the award, ensuring validity, reliability, and 
consistency.  

 

NOCN expects that an Internal Quality Assurer is able to demonstrate the following 
competencies: 
 
They should: 
 
 Be technically competent in at least one area of civil engineering covered by the 

pathways and/or have experience of delivering training within the area.  The minimum 
expectation is that the level of experience should be at the same level as the training 
that is to be delivered. 

 
 An occupational knowledge of at least one of the areas of civil engineering 

covered by the pathways.  The minimum expectation is that the level of knowledge 
should be at the same level as the training that is to be delivered. 

 
 Hold an approved Internal Quality Assurance Qualification, or recognised equivalent. 

 

NOCN supports and recognises Centres’ internal quality assurance systems which support 
the above; any system should include standardisation and sharing of good practice. 

 

Continuing Professional Development (CPD)  

 

Centres are expected to support their staff, ensuring that their subject knowledge remains 
current and members of staff are up to date with regards to best practice in delivery, 
grading and internal quality assurance.  Staff CPD logs will be monitored as part of NOCN 
External Quality Assurance activities.   

 

Employer Engagement 

 

There is a requirement with this qualification that learners undertake meaningful employer 
engagement, this must be achieved through work experience.  The work experience must 
last a minimum of two weeks, during which the learners will be required to complete the 
Work Experience Workbook provided. Centres must submit evidence of planned work 
experience for each Learner attending the programme when registering the Learner. 

Completed workbooks will be reviewed during External Quality Assurance and Centres are 
required to make available all completed work experience workbooks during EQA visits. 

 

If workbooks are not available during EQA activity or, it is identified that work experience is 
not relevant to the pathway being studied and does not offer the Learner the opportunity to 
develop an understanding of the role, Centres may be sanctioned. 
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Centres are required to provide details of the employer offering work experience to each 
Learner at the point of registration.  Registrations with no identified work experience will be 
rejected. 

 

Centres are required to outline work experience arrangements to learners during 
recruitment activities and as part of induction. 
 

Department of Education guidance defines meaningful employer involvement as: 

 

 Structured work experience or work placements that develop skills and knowledge 
relevant to the qualification. 

 Projects, exercises and/or assessments/examinations set with input from industry. 

 Components delivered or co-delivered by industry practitioners. 

 Industry practitioners act as ‘expert witnesses’ that contribute to the assessment of 
a student’s work. 

 

Meaningful employer engagement does not include: 

 

 Employers input into the initial design and content of the qualification. 

 Employers hosting visits, providing premises, facilities or equipment. 

 Employers delivering talks or contributing to the delivery on employability, general 
careers advice, CV writing, interview training etc. 

 Student attendance at careers fairs, events or other networking opportunities. 

 Simulated, or provider-based working environments. 

 Employers providing students with job references. 
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3. Assessment 
 
The NOCN Level 3 Diploma in Civil Engineering is an externally set qualification, which 
has components that are internally and externally assessed.  Learners must provide 
evidence of learning and achievement against all of the learning outcomes specified within 
each pathway  
 
The NOCN Level 3 Diploma in Civil Engineering is a knowledge based qualification 
and as such, the components offer the opportunity for learners to achieve and develop 
their knowledge of civil engineering.   
 
Centres must ensure that knowledge based learning is at a sufficient level for the 
qualification, and relevant to the work or events likely to be encountered during a job role.  
 
 
Formative Assessment 
 
Recorded formative assessment should take place throughout the delivery of this 
qualification and tutors should use formative assessment to be confident learners are 
ready for the synoptic assignment and written examination. 
 

 

3.1. Fair and Equitable Assessment 
 
Assessment activities within the NOCN Level 3 Diploma in Civil Engineering are 
designed to be accessible and inclusive.   
 
 
3.2. Learners with Particular Requirements 
 

If you are a NOCN Recognised Centre and have learners with particular requirements, 
please see the NOCN Reasonable Adjustments Policy and Procedure found on the 
NOCN website at www.nocn.org.uk 

This policy gives clear guidance on the reasonable adjustments and arrangements that 
can be made to take account of disability or learning difficulty without compromising the 
assessment criteria. 

The NOCN Centre Recognition process requires the centre to hold policy statements on 
Equal Opportunities, Diversity and Disability Discrimination which will be reviewed by 
NOCN. Please contact assurance@nocn.org.uk for further details.  

 
 
  

http://www.nocn.org.uk/
mailto:assurance@nocn.org.uk
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3.3. Recognised Prior Learning 
 

For this qualification, recognition of prior learning is not valid for assessment activities. 
Achievements and grades cannot be carried forward from one academic year to another 
unless the Learner is resitting the written examination.  Only in these circumstances, the 
grade for the assignment remains valid and will be used together with the grade from the 
written examination resit for the final grade. 
 
 
3.4. Functional Skills 
 

This qualification could contribute towards the learning for Functional Skills in the following 
areas: 
 
English 
o Speaking, listening and communication – could be demonstrated through discussion 

with peer group, tutors, employers and other industry specialists. 
o Reading - demonstrated when working through assigned tasks, end assessment 

projects and research.  
o Writing – could be demonstrated through completion of assigned tasks, end 

assessment projects and research.  
 
ICT 
o Development of ICT skills can be demonstrated within ICT and 3D Building 

Information Modelling in the Civil Engineering component, completion of research for 
tasks and assignments and the presentation of completed work. 

 
Mathematics 
o Development of mathematics skills can be demonstrated by completion of ICT and 

design related tasks. 
 
For more information see the Functional Skills criteria for English, ICT and/or mathematics 
on the NOCN website: www.nocn.org.uk/learning_providers/functional_skills 
 
 
  

http://www.nocn.org.uk/learning_providers/functional_skills
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3.5. Assessment and Grading 
 

There are three assessment activities to achieve this qualification: 
 

 Written examination 

 Synoptic assignment 

 Work experience workbook 
 
 
Summary of assessment methods and conditions: 
 

Component Assessment Method 
 

Written Examination Externally set, externally graded 
 

Description and Conditions 
 

This examination is externally set, externally graded and will be available to download two 
days before the date of the examination. 

Centre administration and invigilation must be in accordance with NOCN policies and 
procedures available to approved centres. 

The examination is designed to test the candidate’s depth and breadth of knowledge and 
understanding across the content of the selected pathway.  The examination will be taken 
after the completion of the synoptic assignment and, where appropriate, the answers 
should be based on the project covered by the assignment.  The examination will last 3 
hours under invigilated examination conditions. 

The examination has been designed to give learners the opportunity to achieve Pass, 
Merit and Distinction grades. Higher grades are awarded based on the depth and breadth 
of knowledge and understanding demonstrated in response to questions. 

Learners who fail this examination at the first attempt will have two opportunities to resit 
the examination (DfE has deemed that learners should have two resits in the 2019 and 
2020 assessment series). Learners will not be given the opportunity to resit the same 
examination.  If the Learner fails the resits they will fail the qualification. This means that 
they cannot achieve the qualification within that academic year and will need to re-attend 
the programme of learning. 

An outline schedule of examinations is included within this document.  Actual dates will be 
confirmed on the NOCN website and to registered centres. 

The grade awarded for the examination represents 60% of the final grade for the 
qualification. 
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Component Assessment Method 
 

Synoptic Assignment Externally set, internally graded, externally 
quality assured  

Description and Conditions 
 

This synoptic assignment is externally set, internally graded.  The synoptic assignment is 
externally quality assured. 

Centres will be required to ensure learners completed, ungraded work is submitted, using 
the online platform, at the end of the time allowed for the assessment period. 

After submission of the completed assignment to NOCN at the end of the assessment 
window, learners work must be internally graded within 4 weeks of the end of the 
assessment period and grades submitted to NOCN. 

The work submitted by learners must be their own work and they are required to sign a 
declaration of authenticity, as is the Tutor/Grader. 

The completion of the final evidence for the synoptic assignment must be completed in 
the conditions specified on the assessment documentation. 

Once the learners work is submitted for assessment and uploaded to NOCN, no further 
alterations are allowed. 

Learner evidence must be kept secure to prevent unauthorised access by the Learner or 
others during the assessment period. 

Tutors/graders are able to provide limited guidance during the assessment period as 
detailed within the Tutor Copy of the assignment.  All feedback and support provided to 
the Learner during this time must be recorded, included with the submitted work and may 
influence the final grade awarded. 

The synoptic assignment must be completed within the time allowed and centres are 
required to ensure learners are not able to access or complete work outside of the 
learning environment. 

All work for the synoptic assignment must be completed under supervised conditions 
within the learning environment. 

Learners who fail to achieve a minimum of a pass on the synoptic assignment will achieve 
an unclassified grade for the qualification. 

Resubmission for the assignment is not allowed. 

Tutors/graders should ensure the Learner is ready for the synoptic assignment before 
being submitted for the assessment activity. 

An outline timetable for the synoptic assignment is included within this document.  Actual 
dates will be confirmed on the NOCN website and to registered centres. 
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Component Assessment Method 
 

Work experience workbook Externally set, internally assessed 

Description and Conditions 
 

The work experience workbook should be issued to the Learner prior to starting their work 
experience and the Learner is required to collect information whilst on the work 
experience to respond to the questions. 

The completion of the work experience workbook is mandatory and failure to complete 
the workbook will result in the Learner being graded as Failed. 

Section 3 of the Workbook is not part of the assessment process and, where it has not 
been completed by the employer, will not affect the final grade for the qualification. 

The completed work experience workbook should be held by the training provider until 
requested by the EQA to enable approval of the Recommendation for Award of Credit 
(RAC). 

 
 
Forms and guidance for gathering learner evidence against the individual assessment 
criteria are available for download in Word format on the NOCN website: 
http://www.nocn.org.uk/qualifications_and_units/additional_qualification_documents. 
Alternatively, centres can use their own paperwork provided they ensure that the learners’ 
work is ordered and portfolio references provided as required.   
  

http://www.nocn.org.uk/qualifications_and_units/additional_qualification_documents
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4. How Grades are Calculated 
 
There are two assessment activities which are independently graded and contribute to the 
final grade for the qualification: 
 

 Written examination 

 Synoptic assignment 
 
Written examination: 
 
For the written examination, there will be a question on each of the components within the 
selected pathway.  Each question will be awarded a grade of Pass, Merit or Distinction.  
 
If the Learner receives a Fail against any of the questions the final grade for the written 
examination will be Fail. 
 
For each question the Learner will be allocated a score based on the grade awarded for 
the question as follows: 
 

Pass – 1 
Merit – 3 
Distinction – 6 

 
The scores for each of the questions will be totalled to give a final score for the written 
examination and the final score is used to identify the grade for the written examination as 
follows: 
 

Range for Final Score Final Grade 
for Written 
Examination 

Bottom Top 

7 14 Pass 

15 32 Merit 

33 42 Distinction 

 
A sample written examination and marking guidance is available for centres who are 
approved to offer this qualification. 
 
Synoptic Assignment: 
 
The assignment is graded against grading objectives (see Section on Grading Objectives) 
and each synoptic assignment is supported by a Tutor Guidance document which shows 
the grading objectives and how a Pass, Merit or Distinction can be achieved for the 
assignment. 
 
If the Learner receives a Fail for any of the grading objectives the final grade for the 
synoptic assignment will be a Fail. 
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For each grading objective, the Learner will be allocated a score based on the grade 
awarded as follows: 
 

Pass – 1 
Merit – 3 
Distinction – 6 

 
The scores for each of the grading objectives will be totalled to give a final score for the 
synoptic assignment and this is used to identify the grade for the synoptic assignment as 
follows: 
 
 

Range for Final Score Final Grade 
for Synoptic 
Assignment 

Bottom Top 

7 16 Pass 

17 35 Merit 

36 42 Distinction 
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Final Grade for the Qualification 
 
The table below shows how the final grade for the qualification is awarded and continues 
to use the same scoring for Pass, Merit and Distinction: 
 

Pass – 1 
Merit – 3 
Distinction – 6 

 
Where the final grade awarded for the Learner for the written examination or the synoptic 
assignment is a Fail, the final grade for the qualification is a Fail 1. 
 
 

    Weighting     Weighting     

Examination Score 60% Assignment Score 40% 
Overall 
score Grading 

Distinction 6 3.6 Distinction 6 2.4 6 Distinction 

Distinction 6 3.6 Merit 3 1.2 4.8 Distinction 

Merit 3 1.8 Distinction 6 2.4 4.2 Merit 

Distinction 6 3.6 Pass 1 0.4 4 Merit 

Pass 1 0.6 Distinction 6 2.4 3 Merit 

Merit 3 1.8 Merit 3 1.2 3 Merit 

Merit 3 1.8 Pass 1 0.4 2.2 Merit 

Pass 1 0.6 Merit 3 1.2 1.8 Pass 

Pass 1 0.6 Pass 1 0.4 1 Pass 

 

Internally Assessed Synoptic Assignment 
 
Towards the end of the course learners will undertake a synoptic assignment, the 
Department of Education in consultation with Awarding Bodies defines this as: 

“A form of assessment which requires a candidate to demonstrate that s/he 
can identify and use effectively in an integrated way an appropriate selection 
of skills, techniques, concepts, theories, and knowledge from across the 
whole vocational area, which are relevant to a key task.”  

For the assignment learners will be required to produce work that demonstrates their ability 
to apply the knowledge developed as part of the course in realistic situations.  The 
completed work and associated documents must be submitted to NOCN at the end of the 
assessment period and before internal marking and grading. 

Centres are responsible for ensuring learners are ready and have engaged in sufficient 
learning and development before completing the synoptic assignment. 

                                                 
1 When the Learner fails the written examination, they are allowed two resits before the final grade is calculated. 
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Synoptic assignments will be accessible by logging on to a secure portal through the 
NOCN website.  Centres are responsible for registering learners for the correct pathway to 
ensure the relevant synoptic assignment is accessible.  Centres will download the 
assignment for issue to the Learner. 

The synoptic assignment does not need to be completed in examination conditions 
however, all work associated with the synoptic assignment must be completed within their 
learning environment under the supervision of their Tutor/Grader. 

The Tutor/Grader must ensure that work submitted is the learners own work.  The Learner 
and the Tutor/Grader must complete a declaration to confirm authenticity of work 
submitted. 

The centre is responsible for implementing controls to ensure work is completed within the 
learning environment and all work submitted is the learners own work, refer to NOCN 
Centre Administration Guidance handbook on plagiarism, malpractice and 
maladministration. 

Completed work can be uploaded any time after the window for submissions opens.  After 
completed work has been uploaded learners/centres will not be able to make any further 
changes. 

The assessment period is four weeks and is the time between the assignment being 
available to download and the window closing for submissions.  The window for 
submissions to be uploaded will open two weeks after the assignment is available to 
download.  The submission window will remain open for centres to upload assignments for 
two weeks after which the centres will not be able to upload any completed work.  An 
outline of the schedule is shown in the table below. 

Learners failing to complete the synoptic assignment by the deadline, without a NOCN 
agreed extension, will be considered to have failed the qualification. 

Where the submission of assignment is not possible due to technical issues at NOCN, 
centres will be notified and an amended timescale will be issued to not disadvantage the 
Learner. 

Moderation 

Submitted assignments will be moderated by the External Quality Assurer together with the 
completed work experience workbooks before the RAC is approved to release the 
certificates. 

Resubmissions 

If the Learner fails the written examination they are allowed two resits (in the 2019 and 
2020 assessment series). Learners are not permitted to resit the written examination to 
improve their grade if they have achieved a Pass or a Merit. 
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Resubmissions are not allowed for the synoptic assignment.  Where learners fail the 
synoptic assignment, they will have failed the qualification and will be required to reattend 
the programme of learning.   

Results 

The result of the synoptic assignment should be submitted by the centre in accordance with 
the timetable.  Failure to submit results on time could result in sanctions being imposed on 
the centre. Certificates will be issued in accordance with the following timetable:  

Timetable of Assessment Events 

The actual dates will be available on the NOCN website for centres approved to deliver the 
qualification. 

Timetable (written examination) 

 

 

 

 

Timetable (Synoptic Assignment) 

 

 

First Attempt  Resit 

Examination 
month 

Grade issued to 
centre (within 6 
weeks) 

Examination 
month 
 

Grade issued to 
centre (within 6 
weeks) 

June August January March 
 

Assessment Windows    

Window 
opens to 
access 
assignment 

Window 
opens for 
submission 
of completed 
assignments 
(2 weeks after 
assignment is 
available) 

Window 
closes for 
submission 
of completed 
assignments 
(4 weeks after 
assignment is 
available) 

RAC 
Submitted 
for 
assignment 

EQA activity 
to approve 
RAC 

Certificates 
issued by 
NOCN 

April May May August 
 

September September 
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4.1. Grading 
 

Grading Objectives 
 
The following grading objectives are used for NOCN Technical Qualifications, more details on the application of the grades for different 
assessment activities is included in the relevant Tutor/Grader guidance or marking sheet.  
 
GO1 Understanding of the subject, concepts, theories and processes 

 
Used to measure the learner’s ability to apply the concepts, theories and 
processes studied within the programme to the completed tasks.  This is 
evidenced through appropriate identification and application within the 
completed tasks, the frequency and consistency in which they are referenced 
and applied, and the confidence demonstrated by the Learner in their 
application. 

Indicators: 
 

 Accuracy and confidence in application 

 Willingness to question / formulate new ideas 

 Conviction in how they are applied 

 Consistency of application between 
tasks/responses 

GO2 Application of knowledge 
 
Used to measure the learner’s ability to identify, recall, apply and build on 
knowledge appropriately across different completed tasks/questions.  This will 
be evidenced in the learner’s response to questions and knowledge based 
activities, the accuracy in identifying the relevant knowledge that applies to 
the tasks/questions and the appropriate application of the knowledge within 
the tasks/questions. 

Indicators: 
 

 Accuracy 

 Depth in application 

 Consistency 

 Relevance 
 

GO3 Application of skills 
 
Used to measure the learner’s ability and confidence in applying the skills to 
specific tasks.  This will be evidenced by the Learner identifying appropriate 
skills to complete activities, applying skills consistently and confidently for the 
duration of the tasks.  Where appropriate include the learner’s understanding 
of why the choice is the most appropriate for the task. 
 

Indicators: 
 

 Identifies the most appropriate skill to complete 
tasks 

 Dexterity/quality demonstrated in the use of the 
skill 

 Consistency in application of the skills 

 Recognition and ability to resolve mistakes 

 Confidence/Hesitancy in the use of the skills 

 Justification of choice 
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GO4 Use of Information 
 
Used to grade the learner’s ability to identify and make appropriate use of 
information to support completion of tasks associated with assessment 
activity, including the referencing of information sources within the submitted 
work. 
 
Offers the opportunity to recognise and reward learner’s research and use of 
appropriate information.  An appropriate grade will be identified on the basis 
of their ability and the frequency in which they source and use information 
appropriately, consistently and confidently within their submitted work. 

Indicators: 
 

 Appropriateness of information sources 

 Appropriateness of information collected 

 Use of information consistently 
 

GO5 Communication and Presentation 
 
Used to grade the learner’s ability to present information in a style which is 
appropriate, well-structured and suitable for the intended audience.  
Consideration will be given to the effective use of appropriate software, where 
relevant.   

Indicators: 
 

 Use of language/terminology 

 Fit for purpose/audience 

 Use of software 

 Clarity of content 

 Cohesion 

GO6 Logic and Coherence 
 
Used to grade the logic and coherence of the submitted work and the 
connectivity between each aspect of a task.  Submitted work should show 
connection between tasks completed and consistency in the presentation of 
facts and information.  Thoughts, ideas and arguments should be logical, 
structured and coherent.  

Indicators: 
 

 Linkage between concepts, theories and 
processes across tasks 

 Applying theory to practical application 

 Structure of submissions 

GO7 Creativity and Innovation 
 
Used to measure the learner’s ability to challenge convention, take 
reasonable and justified risks, developing new ideas beyond what was taught. 
 
This is about the learner’s ability to offer reasonable and justified challenges 
to the norm.  The success in implementation, where appropriate, is not 
significant and should not be considered when identifying the grade. 

Indicators: 
 

 Challenging convention 

 Innovative ideas/designs 

 Justified ideas/designs/proposals 

 Logical proposals and ideas 
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5.  Components 
 

Mandatory Components 
 
Title Employment Framework in Civil Engineering  

Ofqual Identifier T/507/3806 

Aim The aim of this component is to develop the learner’s knowledge of the scope of the civil engineering sector. Through 
this component they will look at the scope of the industry, identifying the services, functions and the contribution it 
makes to the economy. They will also gain an understanding of the roles, skills and qualifications required within the 
sector and how they can progress in a role. Learners will look at the rights and responsibilities for both employers and 
employees. 
 
During work experience the learners will be required to complete a workbook which will be used for the achievement of 
Learning Outcome 4. 

Level Level 3 

GLH 54 

Credit Value 9 

Assessment Guidance This component will be assessed by: 

 written examination (externally set, externally marked – graded) 

 synoptic assignment (externally set, internally marked – graded) 

 completion of the provided work-experience workbook (externally set, internally marked – not graded) 

The work-experience workbook must be completed as part of real work-experience and cannot be simulated. 
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Learning Outcomes 
 

 
Indicative Content 

 
Delivery Guidance 

 
The Learner will: 
 

  

1. Understand the scope of 
the Civil Engineering 
Sector. 

Learners will explore how civil engineering 
organisations contribute to the national and local 
economy, including: 

 the employment of professionals and 
non-professionals 

 supporting graduates and new entrants 

 growth of other business through their 
supply chain 

 local procurement of resources 

 improved transport infrastructure and 
energy generation. 

Reference to the size of the major civil engineering companies 
should be considered as well as investigating the supply chain 
that can be involved with a major project, including associated 
organisations such as security, catering and office supplies. 
These are areas that could be procured locally. 

Actual infrastructure projects should be covered such as 
Crossrail, HS2 and motorway improvements to identify potential 
benefits to the economy that these are predicted to deliver. 
These could be compared to previous projects to compare the 
predicted benefits with actuals.  

The importance of energy security can be investigated to 
identify the impact that this can have on the economy. 

Learners should be able to describe the role of 
civil engineering organisations within major 
construction projects including: 

 large, multi-disciplined main contractors 

 small, specialist providers 

 private and public sector organisations 

 professional institutions. 

 

To support the delivery of this component, whenever possible, 
use organisations and projects within the locality of the learning 
environment. 

Learners should be introduced to major civil engineering 
companies, as well as SMEs, which may be sub-contract to 
them, for both general and specialist work, such as 
geotechnical surveying.  

Main civil engineering clients should be covered including 
national and local government, energy and water suppliers, 
transport providers including rail, air and sea and major 
property and commercial developers.  

Ensure the learners have an understanding of the influence of 
other non-civil engineering organisations on projects, such as: 



 
 
 
 
 

28 

 

Level 3 Diploma in Civil Engineering 

 local planning departments 

 Health and Safety Executive. 

The professional bodies should be reviewed including the role 
they play in civil engineering and could include, but not be 
limited to, Institute of Civil Engineers, Royal Institute of 
Chartered Surveyors and Chartered Institute of Building. 

2. Know about the roles 
and progression routes 
within civil engineering. 

Learners will be able to identify the different 
positions within the sector such as: 

 civil engineer 

 structural engineer 

 surveyor 

 designer 

 quantity surveyor 

 support roles such as: 
o human resources 
o finance 
o document control. 

Learners must know about the roles and the progression routes 
within civil engineering. 

Use an organisational chart to support the delivery of this 
learning outcome from a large multi-discipline organisation and 
a small specialist business. Where possible bring in a guest 
speaker, possibly a Human Resources professional or Project 
Manager who can discuss the different roles. Use of job 
descriptions and person specifications will support this along 
with vacancy advertisements.  

Learners will be able to describe the skills and 
qualifications required to enter into the field for 
their target career and the further development 
requirements to achieve the highest progression 
from their point of entry, including: 

 skills 

 experience 

 qualifications 

 professional accreditation/recognition 

 professional membership. 

As a group, learners should compare the opportunities for 
progression for the different types of organisations and identify 
and justify own preferences. 

Learners should produce a career map for their chosen 
pathway showing potential career pathways and possible 
routes to achieve the pathway: 

 academic 

 vocational 

Using FE or HE advisors would support this.  
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3. Know about rights and 
responsibilities of 
employers and 
employees. 

Learners will understand the rights and 
responsibilities for the employer and employee 
under: 

 health and safety  

 employment law. 

Use examples of legislation such as the Health and Safety at 
Work Act 1974.  Tutors are responsible for ensuring that the 
legislation used is the most current by referencing the Health 
and Safety Executive web site. Contracts, policies and 
procedures for large multi-disciplined organisations as well as 
small specialist organisations could be used.  

Learners will understand when they should 
receive and what should be included in the 
following: 

 contract of employment 

 induction programme 

 legislative training for operation of 
machinery. 

 

Ensure learners can understand the purpose and significance 
of the contract of employment and induction programme, what 
it means to them and how its presence is beneficial for the 
employee and the employer.  Whenever possible use real 
examples from industry. 

It would be useful to arrange for learners to attend/view an 
induction programme with a local employer, they should also 
cover this as part of their work experience, and highlight and 
discuss the differences between the college/training provider 
induction programme and that used by the employer. 

Learners will explore internal and external 
sources of information and support when: 

 they are involved in or witness a breach 
of health and safety 

 they are involved in or witness 
bullying/discrimination 

 they feel they are being unfairly treated or 
discriminated against 

 they are being asked to do work which 
will put them or others at risk. 

Training should include on-line access to information sources 
for at least one of the items listed.  Tutors should use anecdotal 
examples where employees have accessed support, how it has 
benefitted them and the outcomes of the activity. Sources of 
information can include organisational policies and procedures, 
trade unions and citizens advice bureau.  

Learners will explore the types and content of 
policies an organisation may have that supports 
the operation of the business and its workforce. 

 

Learners should understand the purpose of the different 
policies, the benefits to the employee and the employer. 
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Tutors should use real examples collected from industry 
whenever possible and link into the induction programme and 
the contract of employment. Polices could include: 

 Equality and diversity 

 Data protection 

 Alcohol/Drugs and Smoking 

 Bullying and Harassment 

 Conflicts of Interest 

 Disciplinary 

 Expenses / Company Vehicles 

 IT Equipment and Mobile phone usage policy 

 Gifts and Hospitality 

 Health and Safety 

 Lone Working 

 Holiday and Leave of Absence 

 Waste Management 

 Whistle Blowing 

 Grievance 

 Confidentiality and Disclosure. 

Learners will understand and be able to identify 
the key differences for the following types of 
contract: 

 Permanent 

 Temporary 

 Fixed Term 

 Sub-Contract 

Tutors should support the learners to identify the advantages 
and disadvantages of the different types of contract for the 
learners at this stage in their life and how this could change as 
personal circumstances change such as: getting married, 
raising a family etc. They should look at different projects and 
the businesses and individuals involved and identify which 
would be the most suitable contract to use.  

4. Be able to compile work-
based evidence to 
support training and 
development. 

Learners should understand how they can learn 
from others within a working environment. 

Learners should understand the benefit of on-the 
job training. 

Identify the purpose of work-related qualifications and the 
interrelationship of their components, including those required 
for an apprenticeship or degree. 
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Learners should understand how their 
performance and behaviour within a working 
environment can affect career progression. 

Learners should understand the different 
methods of recording training and development 
from within the workplace, including: 

 CV 

 records of CPD activity for professional 
membership 

Complete the work experience workbook. 

Plan, select and organise portfolio of evidence incorporating 
workplace activities and learning to demonstrate achievement 
of knowledge, understanding and competence.  

Learners should complete the NOCN work experience 
workbook to demonstrate that they have undertaken the 
required work experience, relevant to the qualification, which is 
a mandatory requirement. 



 
 
 
 
 

32 

 

Level 3 Diploma in Civil Engineering 

Title Health, Safety and Welfare in Civil Engineering  

Ofqual number Y/507/3815 

Aim The aim of this component is to develop the learner’s knowledge of health, safety and welfare and how it is managed 
in the civil engineering sector. 

Through this component the learners will see how legislation supports health, safety and welfare within the sector and 
employee’s and employer’s responsibilities under current legislation. 

Learners will gain insight into the use and preparation of risk assessments, how risks can be controlled within the 
working environment and their own role in the event of an accident or emergency. 

Level Level 3 

GLH 54 

Credit Value 9 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic Assignment (externally set, internally marked – graded) 

 

 
Learning Outcomes 
 

 
Indicative Content 

 
Delivery Guidance 

 
The Learner will: 
 

  

1. Know the 
responsibilities of 
employers and 
employees under 
current health, safety 
and welfare legislation. 

Learners should be able to explain the health and 
safety responsibilities attached to roles within Civil 
Engineering projects including: 

 those whose primary role is for health and 
safety for the organisation 

 other employees. 

Tutors could use job descriptions for: 

 Health and Safety Managers 

 employees working on-site 

 employees within off-site. 

Use of organisational Health and Safety policies as well as 
relevant legislation can support learning. 
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Learners should be able to identify the health and 
safety responsibilities for their target role. 

Working through health and safety responsibilities and the 
practicalities of these responsibilities using anecdotal 
examples. 

Learners should be able to identify and 
understand their responsibilities for health and 
safety legislation specific to their target role and 
potential area of responsibility. 

 

Trainers should use local projects to support learners to identify 
relevant, current legislation which could include: 

 Health and Safety at Work Act 1974 

 Reporting of Diseases and Dangerous Occurrences 
Regulations 2013 

 Control of Substances Hazardous to Health Regulations 
2002 

 The Provision and Use of Work Equipment Regulations 
1998 

 Lifting Operations and Lifting Equipment Regulations 
1998 

 Working at Heights Regulations 2005 

 Disability Act 2010 

 Equality Act 2010. 

Learners should understand the minimum 
requirements of the Workplace (Health, Safety and 
Welfare) Regulations 1992 and how these can be 
achieved. 

Use of a speaker from the local authority or the HSE could 
support this. 

Learners should explore the policies and support 
in place within large and small organisations to 
support employee welfare. 

 

Examples of organisations with exceptional welfare 
arrangements for employees, and those with minimum 
requirements, could be used for group discussion and 
comparison.  Identify potential benefits to the 
employer/employee for: 

 staff retention 

 staff illness 

 job satisfaction/morale 

 productivity 
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 frequency of accidents/incidents 

Use of major projects can be used to identify the resources that 
main contractors have in place to support site staff welfare. The 
development of the Olympic Park would provide a good 
example of best practice.  

2. Know how to undertake 
risk assessments using 
appropriate principles 
and formats. 

Learners must understand the requirements of a 
risk assessment and its purpose. 

 

Examples of risk assessments from industry can be used to 
support this, they should include both examples for site and site 
office as well as those that could apply to untrained site visitors.  

Learners must be able to complete a risk 
assessment for a given situation relevant to a civil 
engineering project. 

Trainers should ensure, through visual activities that learners 
understand risks which could be presented. 

Trainers should use photographs and videos to support 
learners’ ability to identify and assess risks and gain an 
understanding of how risk is managed in the workplace through 
the use of risk assessments. 

Use of a guest speaker, such as the Health and Safety 
Manager from a local project or company, or a health and 
safety advisor from the local authority would support this They 
could provide examples and templates for learners to complete. 

3.   Understand the control 
measures used to 
reduce risk and meet 
legal requirements. 

Learners must be able to identify the different 
types of control measures including, but not limited 
to: 

 training 

 signage 

 barriers 

 dust suppression 

 green routes 

 Personal Protective Equipment (PPE) 

 Respiratory Protective Equipment (RPE). 
 

While studying the information and implementation of risk 
assessments learners should look at the different control 
measures that can be applied to given situations. This should 
cover the use of warning signs, both temporary such as ‘wet 
floor’, and permanent such as ‘hard hats must be worn on site’. 
They will need to understand the main categories of signage, 
mandatory, prohibitory, fire, hazard and safety.  

Learners must look at the different types of Personal Protective 
Equipment (PPE) that can be used and be able to explain how 
they are used and how they offer protection. This should 
include the standard site PPE, hard hats, hi-vis jackets, gloves, 
goggles, boots and hearing defenders but should also include 
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specialist equipment such as harnesses and lanyards and 
respiratory equipment.  

The use of barriers to protect other workers and the general 
public should be included, explaining when and how these 
would be used as well as equipment that can be used to 
support hazardous tasks such as lifting equipment. In addition 
to these learners should look at how training, toolbox talks and 
inductions can help control hazards and also actions that 
individuals can take such as ensuring they take regular breaks 
when working at a computer. 

4.   Know own role in the 
event of an accident or 
emergency. 

Learners must be able to describe their own 
responsibilities in the event of an accident or 
emergency and how they are informed of this 
information.  

Information for this should be delivered during the work 
experience and evidenced in their workbook. 

Learners need to be able to explain their own roles in the event 
of an accident, including how and what should be reported, and 
to whom, and also their responsibilities in the event of a 
workplace emergency such as a fire alarm. They must be able 
to explain how they will find out this information and describe 
the actions they would take for both, including information that 
they may need to record and where this is done. 
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Title Sustainability in Civil Engineering 

Ofqual Identifier H/507/3817 

Aim The aim of this component is to develop the learner’s knowledge of sustainability and its impact, management and 
benefits to organisations in the civil engineering sector. Through this component the learners will gain an 
understanding of how civil engineering projects can impact on the natural environment as well as methods that can 
be used to control and prevent such impact. They will also gain an understanding of how procurement of resources 
including labour and materials, and engagement with the local community can help support an organisations 
sustainability aims and how these aims can benefit the organisation. 

Level Level 3 

GLH 54 

Credit Value 9 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic Assignment (externally set, internally marked – graded) 

 

 
Learning Outcomes 
 

 
Indicative Content 

 
Delivery Guidance 

 
The Learner will: 
 

  

1. Understand the impact 
that civil engineering 
projects can have on the 
natural environment. 

Learners will understand how civil engineering 
developments can have an impact on the local 
and global environment.  

 

This component would be enhanced by guest speaker(s) who 
specialise in all areas of sustainability including: 

 environmental 

 transport 

 energy and water 

 employment 

 community 
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The local impact of civil engineering projects, during 
construction and once in use could include: 

 flora and fauna 

 Sites of Special Scientific Interest (SSSI) 

 Areas of Outstanding Natural Beauty (AONB) 

 British Waterways 

It should also consider the global impact that the manufacture 
of the materials can have especially where these are produced 
overseas.  

Learners will understand how civil engineering 
projects contribute to local and global pollution 
such as: 

 air, water and thermal 

 light, noise, soil and visual. 

 

Tutors should use specific examples and group discussion to 
explore how the project could/did have an impact on global 
pollution and the actions taken by the organisation to manage 
and reduce the impact. 

Tutors should support learners to explore the potential impact 
on the local environment, for a given project, of the following: 

 generation of waste materials 

 emissions from vehicles and machinery 

 noise pollution 

 release of waste pollutants into water, ground and 
atmosphere. 

Learners will need to be able to explain methods 
a project could implement to help protect the 
environment from pollution. 

This may include dust suppression, reduction in transportation 
requirements, control and minimising of waste.  

2. Understand how 
procurement can support 
sustainability. 

Learners should understand how the 
procurement process for civil engineering can 
support sustainability, this should include: 

 the transportation of labour and resource 

 sourcing of materials required for a 
project. 

This should include how local and sustainable procurement can 
help to support the environment and local communities. 
Examples of local and national projects can be used to support 
this. 

In addition, learners could investigate how ethical procurement 
can be used with examples such as the Programme for 
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Endorsement of Forest Certification (PEFC) and the 
responsible source for aggregate industries. 

Learners should be able to explain how careful 
procurement can reduce the environmental 
impact of a project. 

This should consider the importance of getting the design right 
to help prevent over ordering and the risk of unused materials 
going to waste. 

Learners should understand how sourcing 
project requirements locally would cut down the 
impact to the environment. 

This should look at the impact of manufacturing and 
transporting materials to site can have, especially if this is over 
large distances. Benefits of local procurement can include the 
reduced fuel demand and a reduction in carbon due to shorter 
journeys.  

Learners should understand the financial benefits 
to the community through: 

 direct and indirect employment 

 expansion of local businesses. 

 

The procurement of resources locally could include materials, 
labour, services such as catering and security as well as office 
supplies. Learners can investigate how this generates income 
locally for businesses and employees, such as increasing local 
demand which enables businesses to expand and in doing so 
increase their workforce.  

3. Understand how 
community engagement 
can support 
sustainability. 

Learners should be able to describe ways in 
which a civil engineering project can engage and 
support local communities, eg organising 
community information events/open days. 
 

 

 

This could include working with local schools, to explain what 
they are doing, why, and how it will be of benefit both locally 
and nationally. In addition, they could offer site visits and work 
experience. The following could also be considered: 

 mailing activities 

 publication in local journals 

 website/social media 

 community volunteering events 

 organised site visits 

 local business networks 

 work experience opportunities. 
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Learners should understand how engagement 
with the local community will support 
sustainability. 

 

Learners should investigate how engagement could support 
sustainability. This could include local employment through 
agreed employment targets. Local procurement of resources 
helps to boost the local economy as well as reducing transport 
distances and costs. The local community can bring their 
knowledge of the area to the contractor who could take this into 
account during planning, potentially putting in place specific 
actions, such as to protect flora and fauna. 

Explain the benefits of local community 
engagement to organisation. 

This should include looking at how engagement can expose 
residents to roles and careers they may not have been aware 
of and increasing the talent pool that the contractor can call on. 
Engaging with the community will also head off potential 
complaints and actions that could delay work and also save 
money through procuring resources locally.  

4. Understand how 
sustainability can benefit 
organisational 
performance. 

Learners must understand how the 
implementation of sustainability can benefit the 
organisational performance. 

This could include:  

 procuring resources and labour locally to reduce 
transportation costs 

 using local premises could prove to be more cost 
effective than transporting in modular offices. 

Learners must be able to explain how 
sustainability practices will impact financially on a 
project  

Learners could investigate the savings that could be made 
through sustainable procurement balanced against the higher 
cost of some sustainable materials.  

Learners should be able to describe the benefits 
to an organisation of a more diverse workforce, 
supported by local recruitment. 

This should include the potential to attract talent who may not 
have previously considered a career in civil engineering. 
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Title ICT and 3D Building Information Modelling in Civil Engineering 

Ofqual Identifier K/507/3818 

Aim The aim of this component is to develop the learner’s knowledge of the use of Building Information Modelling (BIM) 
and its application in a civil engineering context. Through this component learners will study the ICT equipment and 
software they are likely to encounter when working in civil engineering as well as the health and safety risks that they 
must be aware of. They will also gain insight into BIM and its application within the sector. Access to computer aided 
design software is therefore an essential requirement for delivering this component. The engagement of a civil 
engineering design consultancy would greatly benefit learners understanding and grasp of the concepts involved. 

Level Level 3 

GLH 18 

Credit Value 3 

Assessment Guidance This component  will be assessed by: 

 written examination (externally set, externally marked – graded) 

 synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 

 
Delivery Guidance 

 
The Learner will: 
 

  

1. Understand how to use 
ICT equipment and 
software likely to be 
encountered when 
working in civil 
engineering. 

Learners should understand the hardware and 
software used for civil engineering projects.  

The access to an IT professional such as a BIM Manager or 
CAD operator would help support this component. 

Learners should be able to describe the common ICT 
equipment to include, desktop computers, appropriate 
monitors, mouse, keyboard entry and digital tablets for onsite 
viewing of drawings. Software applications such as Autodesk 
Revit and Archicad should be examined in a hands on 
evaluative role for learners. Any alternative available software 
with an education licence can be used that promotes BIM at its 
core. This will enable learners to be able to explain how key 
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civil engineering information can be accessed electronically 
through several portals such as web based projects, virtual 
project environments, email and secure file sharing. 

Learners should be able to describe the types of 
information that can be accessed digitally and 
the methods and resources that can be used for 
transmitting and receiving.  

This should include drawings, specifications and safety 
documentation. Use of actual examples, displayed digitally 
using different hardware and software will support this.  

Learners should understand the significance of 
appropriate digital file naming and a recognisable 
hierarchical structure. 

Learners will need to be shown, and be able to explain, a 
system that is built to a known standard for file naming and the 
hierarchical structures that it contains.  

Learners should be able to explain the 
importance of version control for digital files. 

Learners should consider how version controls are applied to 
ensure currency of information and that correct versions are 
being used. They may also look at the impact of the use of 
incorrect versions and reference could be made to actual 
projects such as the cost implications of electricians working on 
Crossrail being given a previous version of wiring designs.  

Learners should understand the how BS • 
BS1192:2007 and the Public Available 
Specification (PAS) 1192-2:2012 influences how 
documents are managed electronically. 

References to BS • BS1192:2007 and the Public Available 
Specification (PAS) 1192-2:2012 should be covered and 
explained by learners in regards to how documents are 
managed electronically. 

Learners will need to know what a typical 
schedule contains. 

Actual examples can be used and civil engineering contractors 
could be approached to supply these.  

Learners should understand the importance of 
security and confidentiality. 

 

The importance of security and confidentiality must be covered 
such as using password projected servers for transmittal.  
Learners must be able to explain this detailing how it can be 
maintained.  
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Learners should understand the importance of 
ensuring that the current version of documents is 
used and the actions must be taken for reporting 
errors, discrepancies and omissions for key 
electronic documentation to allow rectification. 

 

Learners will be required to explain the importance of ensuring 
the correct version of information is accessed and used 
including the implications for a project and the organisation if 
incorrect information is used. They must explain procedures for 
ensuing that the most current information is available and what 
actions must be taken for reporting errors, discrepancies and 
omissions for key electronic documentation to allow 
rectification. 

Learners must be able to summarise the positive 
and negative aspects of using ICT equipment to 
display drawings, schedules etc. 

This can include documentation including access to the latest 
documentation, the ability to have a number of key documents 
easily available but also the possibility of data being corrupted 
or inaccessible. 

2. Understand the risks to 
health and safety 
resulting from the use of 
ICT equipment in civil 
engineering. 

Learners must be able to explain the health and 
safety risks resulting from the use of ICT 
equipment: 

 on site 

 off-site. 

 

Emphasis should be placed on the fact that when on-site 
workers may be distracted by display and other ICT equipment.  
This could lead to hazards around plant and machinery as well 
as other risks that are common on site such as slips, trips and 
falls. 

Health risks to be considered could include back problems, eye 
strain, and repetitive strain injury. They can also look at issues 
that can relate to the printing of materials in bulk such as 
emissions from printers that may cause breathing problems and 
how this can be managed. They should include reference to 
Working with Display Screen (DSE) Regulations 1992 and the 
fact that all portable appliances that are connected to a mains 
supply must have a current Portable Appliance Test (PAT) 
sticker. 

Learners must be able to explain actions that can 
be taken to minimise risks. 

 

The importance of following organisational procedures for using 
equipment should be explained. This will also apply to other 
uses of ICT equipment such as ensuring a correct posture is 
maintained when working, the need to take regular breaks from 
using display and use of support equipment, such as wrist 
rests. 
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3. Understand 3D Building 
Information Modelling 
(BIM) and how this is 
used to support civil 
engineering operations. 

Learners will understand what BIM is and how a 
BIM model is produced and used. 

 

A guest speaker who works with BIM could provide an overview 
of the subject and facilitate discussion This would enable 
learners to establish what is meant by the term BIM, how a 
model is produced using typical software as well as how it can 
be used during a civil engineering project. 

Learners should be able to describe the types of 
information that is included in a BIM model. 

This should look at how BIM can be used through the whole life 
cycle of a project and through its operation and eventual 
obsolesces. This can include pricing, timings for installation, 
risk management and maintenance.  

Learners should understand the benefits that the 
use of BIM can deliver for a project.  

This should include support in procuring and delivery of 
materials, avoiding clashes between trades and tasks and easy 
access to a range of up-to-date information and drawings as 
well as the ability to see how different areas or work can impact 
on each other. 
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Civil Engineer pathway 
 

Title Principles of Civil Engineering 

Ofqual Identifier H/507/3820 

Aim The aim of this component is to develop the learner’s knowledge on the use of the principles of civil engineering. 
Through this component learners will study the procedures used to plan a civil engineering project and gain an 
understanding of the constraints that have to be accommodated when planning a project. They will look at how site 
clearances and earthwork processes are implemented including how line and level are controlled. Learners will study 
the different forms of pavement construction and the methods for draining surfaces and subsoils, as well as 
maintenance processes. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Know how a new civil 
engineering project is 
planned. 

Learners should be able to explain the 
procedures used to plan a new civil engineering 
project. 

Learners will begin by developing an understanding of, and be 
able to explain the processes and procedures involved in 
planning a new civil engineering project. This should include 
areas such as surveying, design, planning and obtaining the 
required permissions.  
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Access to a site through supervised visits or a well-planned 
case study would provide an ideal vehicle to base this 
examination upon.  

Learners should be able to explain the 
constraints that public consultation, land 
acquisition, and funding methodologies may 
impose on the planning of a new civil 
engineering project. 

This should cover areas such as changes to the time of the 
project, materials used or design. The engagement of a civil 
engineering design consultancy would greatly benefit learners 
understanding and grasp of the design constraints associated 
with a civil engineering project. 

2. Know the processes 
involved in the 
construction of 
earthworks for new civil 
engineering projects. 

 

Learners should understand the processes and 
methods for site clearance and earthworks 
processes. 

 

 

 

 

 

 

Learners will need to be shown the type of equipment, plant 
and processes associated with site clearance and earthworks 
and the types of materials that they may be working on, such 
as rock, sand and gravel beds. They should understand how 
cuttings and embankments are excavated and deep excavation 
is carried out. Learners would benefit from access to plant 
manufacturers websites so they understand the scope of 
excavation plant that is available. Videos of the processes 
involved will enhance learners understanding of operations in 
excavating and levelling surfaces soils and earthworks. 
Learners should know about the use of scrapers, graders, 360 
degree excavators and dump trucks for transportation of earth. 

Learners should be able to explain how the line 
and level of earthworks is controlled. 
 

Explanation of methods used to control earthworks in terms of 
line and level horizontal and vertical controls for reduced levels, 
formation level and excavation depth should be covered. 
Reference to application of this to earthworks embankments 
and cuttings would provide an opportunity to understand the 
use of profiles for the angular formation of each. Learners must 
understand the use of profiles and batter rails in setting out and 
the use of GPS technology to control excavation lines and 
levels. 

3. Be able to specify 
different forms of civil 

Learners should be able to produce details of 
commonly used forms of civil engineering 
pavement construction. 

Learners will need to be shown, and be able to explain, the 
different forms of pavement design. This should include flexible 
and solid pavement designs using asphalt and bitumen and 
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engineering pavement 
construction. 

concrete materials. Details of the layers involved in base, sub-
base and wearing courses along with a suitable pavement 
foundation need to be detailed in cross section drawings. Solid 
pavement designs should cover the scope of excavation, 
hardcore fill base layers, shuttering, crack inducers, 
reinforcement, laying and compaction and jointing seals. 
Learners will need to know how to specify in terms of written 
specifications for civil engineering pavement construction. 
Learners should be able to access the scope of “The Manual of 
Contract Documents for Highway Works” specifically Volume 1 
“Specification for Highway Works”. These detail site clearance, 
earthworks and road pavements in supporting learning aims 1, 
2 and 3. 

Learners should be able to produce material 
specifications for civil engineering pavement 
construction. 
 

Learners will need to be able to specify the materials that are 
used to form pavement construction. Series 0900 and 1000 of 
the Manual for Highway works should be made available for 
download from the Department of Transport website. Learners 
will be required to read the two identified sections 0900 and 
1000 that cover concrete and bituminous bound materials. 
Learners must understand how to apply the content of the two 
sections to a typical pavement design for a minor road network. 
The engagement of a design consultancy would provide 
opportunities through guest speakers for learners to discuss 
and understand the specifications for pavement construction. 

4. Understand the methods 
used to drain paved 
surfaces and subsoils. 

Learners must be able to explain how surface 
water is collected from the paved surface of 
civil engineering projects and the methods used 
for land and subsoil drainage. 
 

Learners will be required to explain the importance of drainage 
in pavement design in terms of safety and the methods that are 
incorporated into the design and construction of a pavement to 
move surface water away from the area of traffic. Learners 
must explain how surface water is collected and how solids are 
removed. Learners must explain the methods used to collect 
surface water to include drainage ditches and associated 
discharge, settlement soakaway ponds and sustainable urban 
drainage systems. Learners must be able to explain the 
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construction of a surface water road channel, gully grate, road 
gully and discharge drainage connection. 

Learners must be able to explain the methods that can be used 
to drain land and subsoil drainage. These should cover the 
scope of perforated pipe installation for land drainage with 
discharge into drainage ditches. They should be aware of the 
historical use of clay pipe land drainage installations that have 
to be maintained. Learners must be able to detail and explain 
the provision of filter drains to embankments and road verges 
that are backfilled with suitable mediums to catch surface water 
runoff. Learners should be directed to series 500 of the Manual 
for Highway Works which covers the specification of drainage 
and service ducts. 

5. Know civil engineering 
maintenance processes. 

Learners should be able to describe structural, 
routine and winter maintenance of civil 
engineering projects.  

 

Learners must understand the maintenance of civil engineering 
projects. This needs to cover the structural maintenance of 
solid and flexible pavements, the routine repairs of potholes, 
cracks and areas of damage from accidents. The provisions for 
winter should be examined in terms of what has to be provided 
to ensure the safe use of the pavement. Learners would benefit 
from a guest speaker from the Local Authority Highways 
Maintenance team that would provide an opportunity to discuss 
and know what maintenance of highways covers across the 
whole year programme. 
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Title Science and Materials in Civil Engineering 

Ofqual Identifier K/507/3821 

Aim The aim of this component is to develop the learner’s knowledge of science and materials used in civil engineering. 
They will gain an understanding of the performance criteria applicable to construction materials and the techniques 
used to produce them. They will also look at the techniques used to prevent their deterioration and how forces will act 
on structures. 

Level Level 3 

GLH 42 

Credit Value 7 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

Delivery The learners would benefit from obtaining samples to allow hands on approach to be undertaken with regard to 
analysis of materials properties. The use of technical sales representatives invited into the lecture environment would 
engage learners effectively and provide a valuable resource of information. Learners will require access to 
manufacturer’s materials data sheets and other technical information. A performance specification for a project will 
need to be obtained to allow learners to evidence their learning outcomes in selecting materials to meet such a 
specification. This element is essential for delivering the first learning outcome. 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Know the performance 
criteria applicable to 
construction materials 
and the techniques used 

Learners must know how to use specifications 
to identify the main performance criteria relating 
to the specification of a range of vocationally 
relevant construction materials. 
 

The engagement of a design consultant would assist with this 
understanding and allow learners an opportunity to discuss 
solutions. Performance in use must be defined within the 
specification to include elements of strength, durability, water 
absorption, weight and resistance to external influences. 
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to produce such 
materials. 

Learners must be able to understand the performance 
specification and be able to define the performance criteria 
required for a location, material or component. Learners will 
then need to research and select materials that meets the 
provided performance specification criteria and justify this 
through manufacturer’s published data. Common civil 
engineering materials could include cement, steel 
reinforcement, structural steel, fill materials, clay and plastic 
drainage and structural timber. 

Learners should be able to explain the 
production and/or manufacturing process for 
two vocationally relevant construction materials. 
 

Learners must be able to explain the production processes and 
procedures associated with two civil engineering related 
materials. Access to manufacturer’s details or work related 
samples and applications would provide a vehicle for delivery 
of this criterion. An effective method of delivery would be a site 
visit to a manufacturers operation and this would provide an 
understanding of how a material is produced from its raw 
elements. 

Learners must be able to explain how different 
materials can be combined to improve 
performance. 
 

Learners must understand the term ‘composite’ when related to 
the combining of two or more materials into one functioning 
element. The delivery of this could be based around a 
reinforced concrete application where steel and concrete 
combine to form an in-situ mass. Learners must explain how 
this combination improves performance of the individual 
materials. 

2. Understand construction 
materials and the 
techniques used to 
prevent their 
deterioration. 

Learners should describe the important 
features and properties of construction-related 
materials. 
 

Learners must describe the important features and properties 
of construction or civil engineering related materials. Access to 
manufacturer’s information is therefore essential for learners to 
extract the features and properties of at least two materials 
related to a civil engineering application. Delivery by the use of 
a case study on a vocational material would engage learning. 
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Learners must understand the causes of 
deterioration in construction materials and the 
preventative and remedial techniques used to 
prevent this. 
 

Learners will be required to explain the causes of deterioration 
for construction and civil engineering materials. Delivery of this 
through survey reports, photographs, video or case studies of 
material deterioration would be beneficial for learners. Learners 
need to establish what the root cause or a combination of 
reasons is for the materials deterioration. 

Learners will then need to extend their knowledge of the 
deterioration of their selected materials into the preventative 
measures which can be applied to extend the life of the 
material. Learners will require access to repair specialist’s 
websites to research preventative techniques. Examples of 
such techniques could be concrete repair using epoxy systems 
or brickwork renewal. Preventative techniques need to be 
delivered so that learners understand what can be done before 
damage occurs to the material. 

3. Know how forces act on 
structures. 

Learners should be able to explain 
underpinning concepts relating to structures 
under load 
 

Learners must understand the concept of how a structure, or 
component of that structure, behaves under loading conditions. 
Underpinning concepts should include compression, tension, 
bending moments and shear forces.  

Learners should analyse simple structural 
behaviour from given data. 
 

Inviting a structural engineer into a lecture as a guest speaker 
would provide an opportunity to discuss and debate structures 
and behavioural analysis of such structures with a professional 
consultant. Providing data for learners to undertake analysis 
from is essential for meeting the assessment criteria. 
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Title Project Management in Civil Engineering 

Ofqual Identifier M/507/3819 

Aim The aim of this component is to develop the learner’s knowledge of project management in a civil engineering 
context. Learners will gain an understanding of the role and responsibilities of, and interactions between, the 
parties involved in each stage of a civil engineering project. They will understand the resources required to 
complete a project, the functions of management during the production stage and be able to develop project 
documentation. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Know the roles and 
responsibilities of, and 
interactions between, the 
parties involved in each 
stage of a civil 
engineering project. 

Learners should be able to identify the various 
stages of a civil engineering project. 
 
 

Learners must know the stages involved in a civil engineering 
project from inception through to completion and handover. 
Learners must be able to describe the roles and responsibilities 
of members of the project team and how they will interact 
together. This could include Civil Engineer, Quantity Surveyor, 
Project Manager, Estimator, Planner, Site Manager, Site 
Engineer and Structural Engineer. The delivery method for 
achieving this could be through the production of a job design 
specification that details the characteristics required for each 
party’s Project Manager and team members. Learners would 
benefit from a presentation from a Project Manager involved in 
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a civil engineering project where opportunities to debate roles, 
responsibilities and interactions can be taken. 

Learners should be able to describe the roles 
and interrelationships of the members of the 
project team involved in resource management, 
planning and production. 

Learners will examine the interaction of the Project Manager 
with the design and construction teams. This interaction needs 
to be in terms of the inter-relationships between the Project 
Manager and other members of the project team that are 
involved in resource management, planning and production. 

Delivery of this aspect could be through role play as a project 
management team with individual learners assuming a role that 
they have previously researched. Engagement of a project 
management consultant would enable resources to be 
obtained for the delivery of the management, planning and 
production interrelationships. 

2. Understand the 
resources required to 
complete a civil 
engineering project. 

Learners should be able to describe the 
resources required to complete a given civil 
engineering project. 
 

Learners should be able to describe the resources used to 
complete a given civil engineering project. A case study or ‘live’ 
civil engineering project would provide an ideal vehicle to 
undertake this task by learners. A site visit to a local civil 
engineering project would also provide an engaging method to 
achieve this. Resources could include the use of Building 
Information Modelling (BIM), job specifications, organisational 
structures and Gantt charts as well as labour, plant, materials 
and subcontractors. 

Learners should be able to explain the tools used 
to plan, organise and control a civil engineering 
project. 

Review of the various tools used to plan, organise and control 
projects can include BIM, MS Project, Primavera P6. 

3. Understand the functions 
of management in the 
production stage of a 
civil engineering project. 

 

Learners should be able to explain the 
management procedures used to monitor and 
control resources when organising civil 
engineering projects. 

Learners will need to understand how monitoring and control is 
maintained to ensure the successful completion of the civil 
engineering project. This must be related to the management 
procedures that operate to ensure that this is achieved. 
Learners will need to know about contract programmes, 
schedules, milestones, key dates, supervision, progress 
meetings and other procedural methods. The engagement of a 
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civil engineering contractor would facilitate the delivery of this 
aspect. This would provide a valuable resource to focus 
learners on how a civil engineering contract is managed and 
the techniques that can be employed to achieve this. 
Confidentiality may have to be maintained with this method of 
delivery. 

Learners will need to be shown the techniques that are 
employed to monitor and control the resources of labour, plant, 
materials and sub-contractors. The use of program software 
that achieves this electronically should be considered along 
with manual techniques.  

4. Be able to develop 
documentation for 
project teams. 

Learners should be able to describe examples of 
resource planning and management 
documentation. 
 

Learners will need to know how a basic programme is 
assembled and the sequencing of activities associated with this 
process. Learners should be able to explain how the delivery of 
resources to a site is coordinated with the order that was 
placed and the invoice received against the allowances in the 
project tender price. Learners should be aware that this may 
involve several personnel roles from buyer, estimator, quantity 
surveyor and planner. Learners should be aware that wastage 
of materials must be controlled to reduce project losses and the 
techniques that can be employed to reduce this. 

Learners will need to be able to describe examples of resource 
planning documentation. This is further extended into 
production of such documentation to include, Gantt or bar 
charts, network analysis charts and schedules for a typical civil 
engineering project.  
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Learners should be able to create planning 
documentation, including bar charts, networks 
and schedules for a typical civil engineering 
project. 
 

This should be focused around a medium sized civil 
engineering project that contains a range of related activities 
with varied durations. This should cover aspects of 
programmes, ordering of materials, delivery sheets, plant 
schedules, goods received sheets, time sheets, labour 
meetings and subcontract / progress meetings. Access to the 
management systems employed by the planner from a civil 
engineering organisation would provide resources to assist with 
the delivery of this aspect. Learners will need access to 
appropriate programming software to produce electronic 
programming documentation. Educational licensed copies are 
available for learners to trial their programming skills upon. 
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Title Water and Waste Management in Civil Engineering 

Ofqual Identifier M/507/3822 

Aim The aim of this component is to develop the learner’s knowledge of the disposal and treatment of waste water and 
the delivery of drinking water to and from the built environments buildings and structures. These are the main 
services that allow toilets, bathrooms and kitchens to operate cleanly and safely. 

Level Level 3 

GLH 18 

Credit Value 3 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Understand below 
ground drainage 
systems. 

Learners should be able to explain how below 
ground drainage systems are used to dispose of 
foul water from buildings to dispose of surface 
water. 

3.1.  

Learners must develop an understanding of the systems used 
to dispose of waste (foul) water into drainage systems for 
treatment. Learners should develop the knowledge of below 
ground drainage systems and be able to explain the use of 
combined and separate drainage systems where surface and 
foul water are discharged and treated differently in terms of 
sustainable costs for treatment of foul water volumes. The 
delivery of this aspect would be enhanced by the engagement 
of a Local Authority Highways Engineer who would provide 
drawings, details and standard designs for drainage systems. 
Learners should know the content of the Building regulations 
approved document part H which covers drainage and waste 
disposal. Learners should be directed to series 500 of the 
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Manual for Highway Works which covers the specification of 
drainage and service ducts. 

2. Understand the methods 
used to treat waste and 
sewage. 

Learners should be able to explain how 
domestic sewage is treated and the methods 
used to dispose of solid waste. 

 

Learners will need to understand the methods that are used to 
treat foul water from drainage systems. This must include the 
basics of a sewage treatment plant such as one that services a 
medium sized housing estate or region. Learners can be 
directed to their Local Water Authority’s website that contains 
details regarding this aspect. Learners must understand that 
the scale of sewage treatment can be localised by the use of 
septic tanks where properties do not have a mains drainage 
connection. This needs to be expanded into the large scale 
service authority treatment plants that cover large towns and 
cities foul water treatment. The delivery of the understanding of 
this would benefit from a visit to a large treatment works where 
learners can view the whole treatment process from initial entry 
of foul water to discharge out to a water course or the sea 
outlet. 

Learners must understand that the treatment of foul water 
produces a solid waste. They must explore and be able to 
explain the aspect of pre-treatment, secondary, aeration, 
sludge digestion, drying and disposal of the solids dependant 
on impurities as a soil conditioner or fertiliser. Delivery of this 
through a guest speaker from a water treatment authority 
would provide an opportunity for learners to question and 
interview the speaker to support their understanding of sewage 
treatment of solids. Learners must understand that disposal to 
a water course or the ocean is not considered as 
environmentally acceptable anymore. 

3. Know the processes 
used to produce drinking 
water. 

Learners should be able to explain the stages of 
the processes used to purify and store drinking 
water. 
 

Learners must be able to explain the processes involved in 
delivering drinking water to the user to include the storage 
requirements for an area and locally within tanks at the source. 
Learners must be able to explain how drinking water is sourced 
by capture from wells, lakes, rivers and reservoirs. Learners 
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must understand the storage, screening, particle removal and 
final treatment by chlorination techniques that have to be 
applied to ensure the safety of drinking water for users.  

Learners should be able to describe how drinking 
water is delivered to properties. 
 

Learners will need to be shown how drinking water is 
distributed through a network of pipes owned and operated by 
several service authorities. They must understand the domestic 
connections made to this system and the isolation and 
metering of water supplies as they enter a building. 
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Structural Engineer pathway 
 

Title Structural Analysis and Design in Civil Engineering  

Ofqual Identifier A/507/3824 

Aim The aim of this component is to develop the learner’s knowledge of structural design of timber, steel and reinforced 
concrete components of a structure or building. Learners will examine the underpinning concepts that are applied to 
the design data before analysis is started. Learners will need to be introduced to the concept of laminated timber 
technology in the construction of a simple load carrying beam. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Understand the concepts 
and data required to 
design structures. 

 

Learners should be able to explain the structural 
concepts and design data required to carry out 
structural design. 

Learners will need to understand, and be able to explain the 
theory of bending moments, shear force, maximum stress and 
the modulus of section formulas used for beam design. 
Learners must understand the concepts of compression and 
tension and the theory regarding the neutral axis of a beam. 
The learners must be introduced to the Eurocodes for structural 
design but this must be applied using methods for simple beam 
design. The latter will enable the structural analysis to be 
undertaken at level 3 in a modified format that follows the 
Eurocode concepts. Learners will then be able to prepare the 
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‘design actions’ that are essential for further calculations to be 
undertaken. 

2. Be able to design 
structural elements in 
timber. 

Learners should be able to analyse structural 
elements to ascertain their adequacy. 
 

Learners will need to be able to analyse structural elements to 
ascertain their adequacy. The delivery of this must be linked to 
the design of the timber, reinforced concrete and steel 
elements. This will enable learners to gain an understanding of 
loading configurations, beam reaction calculations, uniformly 
distributed loads, shear force and bending moment diagrams, 
max bending moment and permissible bending stress’s. 
Learners must be made aware of the concept of ‘deflection’ 
that is inherent within any beam design and the maximum 
tolerated that can be accommodated for serviceability limits. 

Learners should be able to produce a suitable 
section size for a single-grade laminated beam. 
 

Learners will need access to manufacturers structural data 
sheets. These must contain the standard section sizes 
available for laminated and timber cross sections. The data will 
need to include the section properties of each standard size. 
Engaging a beam manufacturer would provide cross section 
samples for learners to examine and data sheets that are 
currently supported by Eurocodes. Learners must be aware of 
the different strength classes for glulam constructed beams 
and manufacturers’ data must contain the max bending stress 
data for each beam section. 

Learners should be able to produce a suitable 
design for a load bearing timber stud partition. 
 

Learners must be able to ascertain the loading conditions for a 
simple stud wall constructed using a head, sole and 
intermediate and vertical studs at set centres. Learners must 
understand the concept of axial loading, the internal timber 
strength, resistance of the sole plate, strength of studs, 
resistance to buckling, factors of safety, permissible stress and 
modification actions. Learners need to be aware of the 
structural classification of timber. Using the knowledge gained 
learners must produce a suitable section size for a single-grade 
laminated beam and a load bearing timber stud partition. 



 
 
 
 
 

60 

 

Level 3 Diploma in Civil Engineering 

3. Be able to design 
structural elements in in-
situ reinforced concrete. 

Learners should be able to analyse structural 
elements made from in-situ reinforced concrete. 

Learners will be required to understand the concepts behind 
the design of a reinforced concrete element. This could be a 
beam, column or slab that must contain steel reinforcement. 

Learners should be able to produce designs for 
structural elements in in-situ reinforced concrete. 
 

Learners must be able to design a simple reinforced concrete 
element employing the concepts of beam analysis for 
moments, determination of ‘K’, tension reinforcement 
calculation, minimum reinforcement required, maximum 
reinforcement required. The design needs to be applied to a 
simple supported reinforced concrete beam requiring tension 
reinforcement only. 

4. Be able to design 
structural elements in 
steel. 

Learners should be able to analyse structural 
elements in steel. 
 

Learners must be able to analyse structural elements in steel. 
Learners will require access to steel section manufacturer’s 
data tables that detail beam section properties. Learners need 
to establish the design data in terms of ‘actions’ and loading 
conditions for the steel beam calculation. Learners must 
understand the analysis of ultimate limit state, design moment 
and shear force, trial sections, bending resistance, shear 
resistance and elastic critical moment.  

Learners should be able to design structural 
elements in steel. 

Using the data provided learners must be able to design 
structural elements in steel. 
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Title Structural Behaviour and Detailing in Civil Engineering  

Ofqual Identifier F/507/3825 

Aim The aim of this component is to develop the learner’s knowledge of structural design and detailing. Learners will 
develop an understanding of why detailing is required for structural design so the construction of the element can be 
achieved. Learners will investigate how service limits are used to check the feasibility of the produced design. 
Learners will develop detailing skills using manual and computer aided techniques to produce structural detailed 
drawings. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Understand the 
serviceability 
requirements of 
structures. 

Learners should be able to explain the concept of 
serviceability limit state design as applied to steel 
and concrete. 
 

Learners will need to understand the theory behind 
serviceability limit state design as applied to steel and 
concrete. The learners must be introduced to the Eurocodes for 
structural design but this must be applied using methods for 
simple concrete and steel beam design. The latter will enable 
the structural analysis to be undertaken at level 3 in a modified 
format that follows the Eurocode concepts. Learners will then 
be able to check their designs against the service limits. 
Learners must be aware of the concept of young’s modulus 
and elastic limits with a resultant ultimate limit state for the 
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design of structures that incorporates a factor of safety into the 
design. 

Learners need to explain the concept of serviceability. Learners 
must understand the serviceable limits of deflection, stress, 
strain and settlement applied to a structure. Learners must be 
made aware of the concept of ‘deflection’ that is inherent within 
any beam design and the maximum tolerated that can be 
accommodated for serviceability limits. 

2. Be able to perform 
calculations on the 
deflection of beams 
under load. 

Learners should be able to explain the factors 
affecting the deflection of beam. 

Learners will need to explain the factors that affect the 
deflection of beams. This needs to include loading conditions, 
materials properties in terms of modulus of elasticity, support 
and restraint conditions and the beam width /depth cross 
section. Learners must be able to access manufacturers design 
data to establish the parameters associated with the modulus 
of elasticity (E) and the beam cross sectional properties. 
Learners must be able to use the formulas associated with the 
calculation of E. 

Learners should be able to calculate the 
maximum deflection of beams using Moments of 
Area and Macaulay’s method. 
 

Learners must understand the concept of the calculation of 
beam deflection using the area of moments. Learners need to 
understand the relationship between the radius of curvature (R) 
and the modulus of elasticity (E), the moment of inertia (I) and 
the bending moment (M). Learners must understand the theory 
of tangential angles and the use of first and second area of 
moment theorem in the production of deflection formulas for 
standard loading and reaction configurations. Learners will 
need to be provided with an appropriate simplified model of 
solutions to beam deflection using Macaulay’s Method. 
Learners must understand the basic equation governing the 
slope and deflection of beams that incorporates calculus 
integration. Learners must demonstrate their ability to use this 
information to calculate the maximum deflection of beams. 
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3. Be able to design 
structural elements. 

Learners should be able to calculate required 
section sizes for beams. 
 

Learners will be required to understand the concepts required 
to calculate required section sizes under given loading 
conditions and parameters. Learners will need access to the 
general loading design action tables that detail the standard 
loading actions applied to general loading conditions for simple 
supported beams. Learners will require manufacturers 
standard cross sectional property tables for steel universal 
beams. 

Learners should be able to calculate required 
section sizes for timber floor joists. 
 

Learners must be able to calculate the required section sizes 
for timber floor joists.  

Learners will need to understand the Eurocode elements of 
service class, design strength values, calculation of bending 
stress and the conditions required for a beam not to fail.  

Learners will require a set of standard timber sectional 
properties to select an appropriate cross section that meets the 
calculated design parameters. 

4. Be able to detail 
structural elements. 

Learners should be able to produce general 
arrangement details. 
 

Learners must be able to produce general arrangement details 
using manual or CADD techniques for layouts of structural 
elements of columns and beams and floor spans. 

Learners should be able to produce details of 
individual structural elements and connection 
details for structural members 

Learners must be able to produce details of standard cross 
sections of elements in steel and timber as well as the 
connection details between beams and columns. 
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Title Structural Mechanics in Civil Engineering  

Ofqual Identifier T/507/3823 

Aim The aim of this component is to extend the learner’s knowledge of structural design gained from the previous 
structural design component. The Learner will examine structural mechanics problems involving beams and columns 
under different loading conditions. Learners will examine the design of mass retaining walls in terms of stability and 
explore the use of computer-aided software for the structural analysis and design of structures. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Understand how 
structural elements 
behave under load. 

Learners must be able to explain the behaviour 
of beams and columns under load. 
 

Learners will need to understand the theory of calculation of 
end reactions from given loading conditions. This must be 
extended into the production of bending moment and shear 
force diagrams. The use of suitable software to achieve this 
and web-based programmes would enable learners to know 
the benefits of using such programmes. Learners must 
understand the concept of simply supported in terms of 
reaction supports. Learners will be required to understand how 
to determine a suitable section size for a combined loaded 
beam and will require access to manufacturer’s standard 
universal beam data sheets that contain all the sectional 
properties for a range of sizes. 
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2. Be able to solve 
structural mechanics 
problems. 

Learners must be able to analyse reactive forces 
and plot shear force and bending moment 
diagrams for a simply supported beam. 
 

Learners must be able to undertake an analysis of a simply 
supported beam in terms of the shear and bending moment 
forces along its length. Learners must be able to then produce 
the bending moment and shear force diagrams for the simply 
supported beam. Again the use of software to produce these 
can be considered. Learners should appreciate the end 
restraint details required for a cantilever beam to function 
safely. 

Learners must be able to analyse reactive forces 
and plot shear force and bending moment 
diagrams for a cantilever beam. 
 

Learners must be able to undertake an analysis of a cantilever 
beam in terms of the shear and bending moment forces along 
its length. Learners must be able to then produce the bending 
moment and shear force diagrams for the cantilever beam. 
Again the use of software to produce these can be considered. 
Learners should appreciate the end restraint details required 
for a cantilever beam to function safely. 

Learners must be able to analyse the forces 
acting in a determinate frame using mathematical 
and graphical techniques. 
 

Learners will need to be able to analyse a structural frame 
using mathematics (resolution of forces or method of sections) 
and Bows notation graphical techniques. Learners will need to 
understand trigonometrical ratios in solving vector forces within 
frameworks. The use of desktop model static frames can be 
considered as an engaging method of delivery. Again 
commercial software can be used to solve the static 
determinate framework by learners. 

Learners must be able to establish the maximum 
stress in a short column under axial and 
eccentric loads. 
 

Learners must be able to understand how to calculate the 
maximum stress within a short column using the load and cross 
sectional area under axial and eccentric loading conditions. 
Learners will need to understand the concepts of effective 
length and slenderness ratios for columns. Learners must be 
able to determine a suitable section size for a column and will 
require access to manufacturer’s standard universal column 
data sheets that contain all the sectional properties for a range 
of sizes. 
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3. Be able to design simple 
beams and columns. 

Learners can produce suitable section sizes for 
axially loaded columns, and for a simply 
supported beam subject to combined loading. 

Using the knowledge gained learners must be able to produce 
suitable section sizes for axially loaded columns and simply 
supported beams subjected to combined loading. 

4. Be able to design mass 
retaining walls to 
withstand pressure from 
water and soils. 

 

Learners can produce a suitable section for a 
mass retaining wall that is safe in overturning, 
sliding, or settlement. 
 

Learners must be able to analyse the forces that act on a 
retaining wall to include overturning moments, self-weight, 
sliding along the base and settlement of the wall. Learners 
should demonstrate these calculations based upon a mass 
concrete retaining wall. Learners should undertake calculations 
that retain soil conditions that are unsaturated. 

5. Understand the use of 
computer software in 
structural analysis and 
design. 
 

Learners must be able to explain the benefits of 
using computer software in structural analysis 
and design. 

 

Learners need to examine a range of structural analysis 
software that can aid design of components. This examination 
needs to focus on the benefits of the use of such software. 
Engaging a technical sales representative would provide 
learners with the opportunity to discuss such benefits. Learners 
may use software for the various design solutions required to 
be evidence within this component.  
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Pathway 3 – Design 
 

Title Building Information Modelling in Civil Engineering 

Ofqual Identifier R/507/3828 

Aim The aim of this component is to develop the learner’s knowledge of the use of Building Information Modelling (BIM) 
and its application in a civil engineering context. Learners will explore the basic concepts of BIM and understand its 
relationship with the various stages of a civil engineering’s project design. Learners will understand the management 
of BIM and how it supports a projects life cycle by its implementation into an organisation. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 written examination (externally set, externally marked – graded) 

 synoptic assignment (externally set, internally marked – graded) 

 

Learning Outcomes Indicative Content Delivery Guidance 

The Learner will: 
  

1. Understand the basic 
concepts of Building 
Information Modelling 
(BIM). 

Learners should be able to explain the basic 
concepts that BIM encompasses. 

Use of examples associated with civil engineering projects. 
Will support learners to explain the terminology associated 
with the use of BIM and how it would be utilised on a civil 
engineering project.  

The use of BIM models from actual projects should be used to 
demonstrate. Arranging a guest speaker who uses BIM would 
support delivery of this component. 

Learners must be able to explain what the 
Construction Operations Building Information 
Exchange (COBie) is. 

Examples of how COBie is used on civil engineering projects 
and how it operates. Learners must explain how COBie is 
applied in a civil engineering context by the use of a case 
study or examples. The use of an industry professional will 
benefit the delivery. 
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2. Understand the 
relationship between BIM 
and civil engineering 
project stages. 

 

Describe the relationship between BIM and the 
different stages of a civil engineering project. 

This should cover the relationship between BIM and the 
different stages of a civil engineering project. The stages 
could include: 

 inception 

 feasibility 

 design 

 procurement 

 tendering 

 construction 

 practical completion 

 testing 

 handover 

 use 

 obsolescence/ demolition 

This can cover the information that BIM would contain for 
each stage 

3.   Understand 
management, 
organisational and legal 
issues in relation to BIM. 

Learners should gain an understanding of how 
BIM is implemented in an organisation including 
the legal issues it can entail.  

Engagement of a BIM professional will provide an ideal 
opportunity to discuss and debate the role of BIM 
management in a civil engineering context.  Learners must 
explain the legal elements of copyright, ownership, file 
security, liability, data protection and insurances. Learners 
may make references to the contract of engagement between 
a client and the design consultancy with regard to these 
aspects on ownership. The learners should consider the 
relationship between BIM and intellectual property rights. 

Learners need to examine the roles of management and their 
responsibilities in employing BIM on a civil engineering 
project. Learners need to examine the roles and 
responsibilities of the BIM Manager and the infrastructure 
required to support this. 
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4.   Understand how BIM 
supports the lifecycle 
management of a 
building. 

Explain how BIM supports the following stages in 
the life cycle of a civil engineering project: 

(a) design 
(b) construction 
(c) alterations 
(d) management 
(e) demolition 
(f) environmental clean up. 

 

Learners will need to explain the life cycle of BIM and how it 
supports and affects the various stages of a project through 
access to the information from actual projects.  The design 
stage should be the point of initial focus by learners. The 
integration of BIM into the construction, alteration phases 
should then be considered. Learners will need to explain how 
BIM can be applied in a demolition context using a case study 
or an example for a civil engineering project.  Learners need 
to explain how BIM can be used in the context of an 
environmental clean up. This can be associated with the 
remediation required for contaminated ground in a civil 
engineering context. 

5.   Understand how BIM is 
implemented within an 
organisation. 

Learners must produce a plan to implement BIM 
within an organisation.  

This plan must include the training and skills requirements for 
using BIM. Learners must explain how BIM affects the 
contract procurements and risk management for a civil 
engineering project. Access to a BIM professional would 
support delivery of this component and examples of BIM 
implementation plans can be used to give guidance on the 
content. 
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Title Civil Engineering Design Procedures 

Ofqual Identifier J/507/3826 

Aim The aim of this component is to develop the learner’s knowledge of the procedures used in civil engineering design. 
Learners will investigate the design practices employed within civil engineering and the various roles of the design 
team. Learners will investigate the functions of the design team during the various stages of the civil engineering 
project relating these to the build and project management stages. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 written examination (externally set, externally marked – graded) 

 synoptic assignment (externally set, internally marked – graded) 

 

Learning outcomes Indicative Content Delivery Guidance 

The Learner will: 
  

1.   Understand design 
practices. 

Learners must be able to explain the design 
practices that are employed with civil engineering 
projects and factors that should be considered. 

Learners must be able to use appropriate case studies or 
current civil engineering projects to analyse in terms of the 
factors that affect the design practices employed. Engaging a 
design professional as a guest speaker from a structural 
engineering or civil engineering consultancy would provide an 
ideal opportunity for learners to discuss, debate, interview and 
obtain information on design practices. Learners should be 
encouraged to use work related evidence of design practices in 
civil engineering. Evidence can be related to the use of BIM 
design practices from other components within this 
qualification.  These should cover the stages of the design from 
inception through to a working design, the approval stages 
within this process and the production of the final design. 
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2.   Understand the function 
of the design team 
during the design stage 
of a project. 

Learners must explain the principles that affect 
the functional roles within a civil engineering 
design team for a typical medium to large project.  

 

Reference to previous or current projects will support delivery. 
Learners may also gain insight into this area during their work 
experience.  These roles should cover the Civil Engineer, 
Structural Engineer, Resident Engineer and Site Engineer. The 
principles should cover the size of the project, level of 
complexity, time constraints, hierarchical structures and type of 
client. 

Learners should understand how a design team 
can support the production of economical 
designs. 

Learners must be able to explain how an economical design 
can be produced. This should include the use of standard 
designed components, standardisation of components sizes, 
use of design software and use of Building Information 
Modelling. 

3.   Know the function of the 
design team during the 
build stage of a project. 

Learners must describe the functional elements of 
the design teams during the build stage of a civil 
engineering project. 

This should include the requirements to adjust and adapt plans 
if circumstances on a project change. This must include the 
function of the design team in the management of the project 
for the client. Access to design professionals as well as 
examples from civil engineering projects will support this. 
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Title Civil Engineering Design Technology 

Ofqual Identifier L/507/3827 

Aim The aim of this component is to develop the learner’s knowledge of the design technology that is employed in civil 
engineering projects. Learners will explore the specification of civil engineering materials, their modes of failure and 
the preventative techniques that can be employed to reduce the effects of failure. Learners will investigate the term 
‘buildability’ and ‘sustainability’ in terms of their application to a typical civil engineering project.  

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 written examination (externally set, externally marked – graded) 

 synoptic assignment (externally set, internally marked – graded) 

 

Learning outcomes Indicative Content Delivery Guidance 

The Learner will: 
 
 

 

1. Understand how 
specifications are used 
to realise design 
solutions. 

Learners must gain an understanding of, and be 
able to identify drivers that influence the 
decisions in realising design solutions. 

Access to a civil engineering designer or architect will support 
delivery of this component. The use of actual, and potential 
projects can be used to support delivery. Learners should look 
at a range of projects in different locations and with different 
end uses to consider what information is referenced to make 
decisions. This could include sustainable materials, and local 
availability if the aim is to gain BREEAM accreditation etc. It 
could also cover the location, local environment and client’s 
demands. 

Learners must be able to explain the factors that 
influence the specification of these to a project.  

Learners need to look at the factors that are considered when 
realising design solutions. This could include end use, 
transportation of construction materials, anticipated lifespan 
and quality. 
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2. Know how construction 
materials fail in use, and 
how such failures can be 
prevented. 

Describe how common construction materials fail 
in use. 
 

This should cover the common modes of failure for a range of 
civil engineering materials in use. Engaging a structural 
engineer would support this outcome. The modes of failure 
cover physical, mechanical and chemical and should be related 
to a range of common construction materials. Common 
construction materials covers cement, filling materials, bitumen, 
steel, masonry, timber and engineered materials such as 
plywood for shuttering. The use of images and video 
demonstrating failure will help support learning. 

Describe preventative and remedial measures 
used to reduce or eliminate the failure of 
common construction materials. 
 

These should cover preventative and remedial measures that 
can be undertaken to a material. The description must explain 
how these measures reduce or eliminate the mode of failure 
and be supported by evidence of research to justify the 
methods employed. The actions can take place during the 
preparation of materials, during their installation or could 
include ongoing maintenance procedures. 

3. Understand the 
importance of 
‘buildability’ and 
‘sustainability’ in the 
modern built 
environment. 

Learners should gain an understanding of 
buildability and why this is important to a project.  
 

Learners will need to explore the types of construction methods 
and materials that can be used on civil engineering projects. 
They should be able to identify specific issues that may apply to 
these and how they can be resolved. They should also look at 
external factors that may impact on buildability such as location 
and weather and suggest actions that can compensate.   Use 
of actual projects and the factors that influenced the buildability 
will support this. 

Learners can understand how sustainability can 
impact on buildability of a project. 

It is expected that learners will have gained an understanding 
of sustainability through the sustainability component. The 
application of sustainability and the methods and materials 
used to meet requirements can have an effect on buildability. 
Learners should consider areas such as insulation, thermal 
bridging, weight and tensile strength of materials, identifying 
how these can impact on the buildability of a project. 
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Analyse the technical design of a given 
construction project in terms of buildability and 
sustainability. 

Learners must be given a technical design for a civil 
engineering project. This will be used by learners to undertake 
an analysis of the design in terms of buildability and 
sustainability. The Tutor must ensure that the provided 
technical design contains sufficient details to enable this 
analysis to be undertaken. The technical design must be a civil 
engineering related project. 

4.   Be able to demonstrate 
effective drawing skills. 

Use drawing techniques to produce construction 
drawings to support design proposals. 
 

Learners must be able to demonstrate the use of effective 
drawing techniques to produce scale construction drawings 
which covers a range of construction and environmental 
elements in line with a provided project brief. 

Leaners must be able to produce: 

 sketches 

 design drawings 

 site plans (Scale 1:500/1:200)  

Learners should ensure the effective use of: 

 scaling 

 computer-based drawing software 

 recognised drawing symbols and abbreviations. 
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Building Information Modelling and Computer Aided Design Technician pathway 
 

Title Computer-Aided Drafting and Design for Building Information Modelling in Civil Engineering 

Ofqual Identifier L/507/3830 

Aim The aim of this component is to develop the learner’s knowledge on the use of Computer-Aided Drafting and Design 
(CADD) for Building Information Modelling (BIM) and its application in a civil engineering context. Through this 
component learners will study the advantages of using CADD and the software and hardware requirements for the 
production of two dimensional and three dimensional models. Learners will examine the benefits of using such 
software by undertaking drawings using a series of CADD features. Learners will learn and develop an 
understanding of how CADD commands and digital entry is made to produce lines and features through producing 
drawings. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

Delivery Access to computer aided design software is an essential requirement for delivering this component. The 
engagement of a CADD software package such as Autodesk would provide ideal software for drawing production. 
Learners can register through AutoDesk educational and obtain a timed licensed copy for their personal use. This 
would greatly support their understanding and knowledge of using CADD commands and functions. Learners need to 
be able to develop their skills in using such software that can only be achieved by completion of online tutorials and 
actual production of drawings. 
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Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Know the advantages of 
using Computer Aided 
Drafting and Design 
(CADD). 

Learners must be able to describe different ways 
to produce drawings for civil engineering 
projects. 

Learners must be able to describe the different ways to 
produce drawings for civil engineering projects. Theses should 
include manual and digital techniques.  

Learners must be able to describe the 
advantages of producing drawings electronically 
using a CADD package. 
 

The advantages of producing drawings digitally need to be 
examined by learners against manual techniques. Learners 
may use references to CADD developer’s websites and the 
benefits from a range of different software applications. 

2. Know about the software 
and hardware required to 
produce CADD 
drawings. 

Learners must be able to describe the hardware 
required to produce CADD drawings. 
 

Learners must be able to describe the common ICT hardware 
associated with CADD to include, desktop computers, 
appropriate monitors, mouse, keyboard entry and digitisers for 
data entry. Software applications such as AutoDesk and 
Archicad should be examined by learners so they are able to 
describe the types of software used to produce drawings. 
Access to a technical sales representative for CADD would 
provide opportunities to view and learn about the types of 
software and hardware that is currently available for the 
production of digital drawings. 

Learners must be able to describe the software 
required to produce CADD drawings. 
 

Software applications such as AutoDesk and Archicad should 
be examined by learners so they are able to describe the types 
of software used to produce drawings. Access to a technical 
sales representative for CADD would provide opportunities to 
view and learn about the types of software and hardware that is 
currently available for the production of digital drawings. 
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3. Be able to use CADD 
software to produce 2D 
construction drawings 
and details. 

Learners must be able to prepare a template 
drawing using a CADD system. 
 

Learners will need to be shown, so they can prepare, a drawing 
template within their CADD software to a known ISO standard 
paper size. The template will need to contain appropriate 
layers, border, title block and set up viewports. Learners must 
produce within their template set up a series of 2D and 3D 
drawings. These must include a plan, section and elevation of 
a civil or construction detail. The finished drawing must be 
printed into a hardcopy by the Learner and contain the 
completed layout template. 

Learners must be able to use 2D CADD features 
to produce a hard copy of a graphical drawing 
showing a plan, section and elevation at different 
scales. 

Learners must produce, using their template, a series of 2D 
and 3D drawings. These must include a plan, section and 
elevation of a civil or construction detail. The finished drawing 
must be printed into a hardcopy by the Learner and contain the 
completed layout template. 

4. Be able to use CADD 
software to produce 3D 
construction virtual 
models. 

 

Learners must be able to use 3D CADD features 
to produce a simple virtual model, plotting out 
various views. 
 

Learners must produce a virtual 3D model using CADD 
features. The model can be a wire frame or rendered. The 
model must be plotted into a PDF or hard copy using a range 
of different views. The drawing can be a civil engineering or 
construction component but must contain enough detail to 
enable a level of complexity to be introduced into the views 
produced. 
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Title Graphical Detailing in Construction and Civil Engineering 

Ofqual Identifier Y/507/3829 

Aim The aim of this component is to develop the learner’s knowledge and skills in the use and application of graphical 
techniques in the production of manual and computer aided design. Learners will explore the different types of 
equipment, media and information used for manual techniques, gain an understanding of the use of Computer-Aided 
Design (CAD) and its benefits, interpret drawings, details, schedules and specifications before producing their own 
2D and 3D drawings manually. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Know the main media, 
equipment and 
techniques used in the 
production of manual 
graphical information. 

Learners must be able to describe the use of 
equipment and media used to produce manual 
graphical information. 
 

Learners will develop an understanding of the use of 
equipment and media used to produce manual drafting of 
drawings. Learners will develop their skills in hand eye 
coordination in the production of drawn lines on drafting paper 
so they can delineate between a construction and finished line. 

Learners should be able to describe the common types of 
manual drafting equipment. This needs to include the use of 
parallel motion drawing boards, set squares, pencils, scale 
ruler, ruler, french curves and compass. The different types of 
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ISO sized paper need to be identified and include A3, A2 and 
A1. 

Learners must be able to describe correct 
drawing standards and conventions. 
 

Learners will need to be shown the correct layout for the 
production of a manual drawing and the symbols and 
conventions used. Learners will need to be directed to BS 
8541-2:2011 Library objects for architecture, engineering and 
construction, this recommends 2D symbols of building 
elements for use in building information modelling and drafting. 
A range of common symbols and graphical shading should be 
used in the production of their 2D drawings for example 
graphical symbols used for brickwork and blockwork and 
standard sanitary fitting profiles. 

Learners must be able to describe manual 
presentation techniques. 
 

Learners must be able to describe the techniques that are used 
in the production of manual drawings. This needs to include a 
range of techniques including axonometric, orthographic, 
oblique and perspective projections. The description should 
include illustrations of each technique to demonstrate how one 
differs from another. 

2. Understand the use of 
CAD and its benefits in 
the production and 
management of 
graphical information. 

Learners must be able to explain techniques and 
uses of different types of CAD information and 
the benefits of using these for the production and 
management of graphical information. 
 

Learners will be required to explain the techniques used in the 
production of CAD drawings to include keyboard command 
entry and drawing directly using digital inputs using the mouse. 
Learners must explain the different uses that CAD can be used 
for and illustrate this using examples gained from research. 
Learners must be able to describe the benefits associated with 
the digital production of drawings using CAD, These should be 
a range of benefits related to a civil engineering application and 
cover those associated with the production and then the 
management of graphical information such as ease of sharing 
and updating. 

3. Be able to interpret 
graphical drawings, 

Learners must be able to interpret graphical 
drawings, details, schedules and specifications. 

Learners will need to demonstrate that they can interpret 
information from a series of sources to include, schedules, 
drawings, details and specifications. They can demonstrate this 
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details, schedules and 
specifications. 

by the production of a new drawing that has been interpreted 
from the four sources. 

4. Be able to produce 
graphical drawings, 
details, schedules and 
specifications using 
manual drafting 
techniques. 

Learners must be able to produce 2D and 3D 
graphical drawings using manual drafting 
techniques. 

Learners need to produce 2D and 3D drawings for a civil 
engineering related component or structure. A series of views 
should be produced using different presentation techniques.  

Learners must be able to produce graphical 
information in the form of simple specifications 
and schedules. 

Learners must also produce graphical information in the form of 
simple specifications and schedules. The latter could be based 
upon the reinforcement steel required for a concrete structure. 

 
 

The third component in this pathway – Building Information Modelling in Civil Engineering – appears in Pathway 3 – Design, 
and can be found on this link.  
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Surveyor pathway 
 

Title Setting out Processes in Civil Engineering 

Ofqual Identifier D/507/3833 

Aim The aim of this component is to develop the learner’s knowledge on the setting out processes that are carried out for 
the dimensional control of civil engineering projects. Learners will be introduced to the tools and equipment that will 
be used for setting out construction work, and the taking of vertical levels and distances. Learners will use levelling 
equipment to undertake topographical surveys of areas of land then analyse data in terms of contours. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

Delivery Learners will undertake a series of fieldwork tasks that relate to level and gradient and setting out of construction 
work. Learners will examine the technologies that are currently available to support the setting out processes.  

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Know how the setting out 
process is carried out in 
civil engineering. 

Learners must be able to describe the 
information sources that should be referenced 
when carrying out setting out processes. 

Learners must investigate the sources of information that a site 
engineer would utilise for the setting out processes. These 
must include, survey points, OS coordinates, temporary bench 
marks, finished floor or datum levels and designers setting out 
drawings. 
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Learners must be able to explain the importance 
of accurate setting out. 
 

Learners must understand and should be able to explain the 
importance of accuracy in setting out operations. Access to a 
surveyor would support this both through work experience and 
guest lectures. 

Learners must be able to describe the different 
processes for setting out. 
 

Learners must appreciate the tolerances regarding civil 
engineering works for steel and concrete structures. Learners 
must describe the different processes associated with setting 
out and the tools and equipment that would be used for this 
purpose. The processes should include corner pegs for a 
structure, a drainage run and a road junction. These should be 
described in a sequential format step by step. 

Learners must be able to describe the tools and 
equipment required for setting out. 
 

Learners must develop an understanding of the basic tools and 
equipment used for setting out. This should cover survey 
arrows, corner pegs, tape measures, builder’s squares and 
profile boards. 

2. Be able to establish grids 
of levels over a site and 
use them to establish 
contours and carry out 
volume calculations. 

 

Learners must be able to carry out fieldwork to 
establish grids of levels and contours over a site. 
 

Learners will need to undertake fieldwork on a suitable sloping 
topography to produce a grid of levels that can be reduced. 
These must then be processed so a range of contours can be 
established on the grid. Learners must plot at least three 
contour levels on the grid plan using a method of their choice.  

Learners must be able to carry out volume 
calculations. 
 

Learners must then utilise the contoured grid to calculate cut 
volumes associated with earthworks to a given formation level. 
Learners must apply ‘cut’ and ‘fill’ methodologies to the 
calculation of volumes. 

3. Be able to set out 
construction work in a 
plan to appropriate 
accuracies. 

Learners must be able to carry out fieldwork to 
set out construction work in a plan from 
coordinates to appropriate accuracies. 
 

Learners will be required to undertake the physical setting out 
of a building or structure using provided coordinates to a known 
reference point. The fieldwork tasks should contain a sufficient 
level of complexity and be set out to a given level of +/- 
tolerance. 
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4. Be able to control the 
level and gradient of 
construction works. 

 

Learners must be able to carry out fieldwork to 
control level and gradient. 

Learners will be required to undertake fieldwork exercises that 
involve the control of vertical and horizontal distances within a 
gradient. Learners will need to apply this to the setting out of a 
drainage run to a given gradient including the calculation for 
the depth of a traveller. Learners will set out boning rails for the 
gradient to a sloping embankment and/or a cutting. Learners 
must be able to transfer a known ordinance datum level to a 
temporary bench mark on site that will be used to control site 
levels. 

5. Understand the uses and 
advantages of emerging 
technologies in setting 
out. 

Learners must be able to describe the emerging 
technologies in setting out processes. 

Learners will need to undertake independent research on the 
technologies that are emerging to aid the effective setting out 
of construction and civil engineering works.  

Learners must be able to describe the 
advantages of emerging technologies in setting 
out processes. 

Learners must describe the emerging technologies providing 
illustrations and include an evaluation of the advantages of 
utilising such technologies. 
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Title Surveying in Civil Engineering 

Ofqual Identifier R/507/3831 

Aim The aim of this component is to develop the learner’s knowledge of the use of surveying in terms of linear, level and 
angular surveying. Learners will develop the skills in setting up and using surveying equipment to undertake the 
accurate measurement of levels and angles.  

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Know about the 
surveying processes 
used in civil engineering. 

Learners must describe the information sources 
that should be referenced prior to surveying 
taking place. 
 

Learners should be introduced to the sources of information 
that should be consulted prior to undertaking surveys. This 
could include safety requirements including risk assessments 
and method statements, details on the works to be carried out, 
previous surveys and other information relating to expected 
ground conditions. Having a qualified surveyor provide a guest 
lecture would support delivery of this component.  

Learners must explain the importance of 
ensuring that surveying information is correct. 

Learners must explain the importance of checking the accuracy 
of this information and the consequences of inaccuracy to self, 
own organisation and project. 
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Learners must be able to explain how to carry 
out: 

(a) linear surveys 
(b) levelling surveys 
(c) angular measurements 
(d) setting out. 

 

Learners will need to explain how to carry out a series of 
surveys. These must cover linear, levelling and traverse 
surveys, detailing the equipment used for each and the 
procedures that are used to take measurements, levels and 
angles. Surveys should be recorded in the booking format that 
is appropriate to each with checking procedures applied to the 
mathematics. They must also describe how to carry out setting 
out. 

2. Be able to perform linear 
surveys to produce 
drawings. 

Learners must be able to identify linear survey 
terminology. 

Learners must identify a range of linear survey terms within a 
description of the processes used to carry out a linear survey.  

Learners must be able to carry out linear 
surveys, using appropriate equipment, to 
produce accurate drawings. 

Learners must undertake a linear survey using appropriate 
equipment, and booking methods. The linear survey must 
contain sufficient details to enable a scaled drawing to be 
produced. 

3. Be able to perform 
levelling surveys to 
produce drawings. 

Learners must be able to identify levelling survey 
terminology. 

Learners must identify a range of levelling terminology. 

Learners must be able to carry out levelling 
surveys, using appropriate equipment, to 
produce accurate drawings. 
 

Learners must undertake a levelling survey using appropriate 
equipment, and booking methods. The levelling survey must 
contain a series of levels across sloping ground to enable a 
scaled cross and long section to be produced. 

4. Be able to measure 
angles and produce 
results from calculations. 

Learners must be able to explain angular 
terminology. 

Learners must identify a range of angular surveying 
terminology.  

Learners must be able to carry out angular 
measurements, using appropriate equipment and 
calculations. 
 

Learners must undertake a five-station traverse survey using 
appropriate equipment, and booking methods. The traverse 
booking must be checked and any closing angular error 
appropriately apportioned. 

Learners must be able to explain setting out 
terminology. 

Learners must explain setting out terminology.  
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5. Be able to perform the 
setting out of small 
structures. 

Learners must be able to set out and check 
corner pegs for a small structure using 
appropriate equipment and techniques. 

Learners must set out a small civil engineering structure by 
placing corner pegs for the initial excavation process to 
commence using appropriate equipment. 
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Title Surveying Technology in Civil Engineering 

Ofqual Identifier Y/507/3832 

Aim The aim of this component is to develop the learner’s knowledge of the use of technology in modern surveying 
applications. Learners will investigate the principles of using optics and electromagnetic waves in surveying and 
contrast these against the use of lasers to undertake accurate surveys. They will also gain an understanding of 
systematic errors that can arise from the use of surveying equipment. Learners will examine the use of Global 
Positioning Technology and the benefits of utilising satellite technology for surveying applications. Learners will 
undertake surveys using the modern technology so they can understand the benefits that it brings to effective 
surveying. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Understand how the 
principles of optics and 
electromagnetic waves 
are applied in surveying. 

Learners must be able to explain the principles of 
optics as they relate to survey instruments and 
measurements. 

Learners should develop an understanding of the principles 
behind the use of optics so they can relate these to the modern 
methods of surveying that uses laser and GPS technology. 
This should cover the equipment they are used in and the 
types of lenses. 
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Learners must be able to describe the principles 
of electromagnetic waves as they relate to 
survey equipment. 
 

Learners must examine the principles of electromagnetic 
waves that are used for electronic distance measurements 
(EDM). Learners must understand the principles behind 
wavelength and time in producing accurate distance 
measurements using EDM theodolites. Learners would benefit 
from the demonstration of EDM equipment by a manufacturers 
sale representative. This would provide an ideal opportunity to 
investigate the current technologies available and allow a 
detailed understanding of how they operate to be obtained. 

2. Understand the sources 
of systematic errors 
arising from the use of 
surveying equipment. 

Learners must be able to describe systematic 
errors in surveying measurements. 
 

Learners must be able to describe the errors that occur in 
undertaking surveying. Learners must investigate the 
systematic errors of instrument calibration, temperature errors, 
observational errors, data processing and atmospheric effects 
such as refraction. Learners must understand the build 
accuracy of an instrument from a manufacturer in terms of 
‘seconds’ of degree accuracy.  

Learners must be able to explain the need for 
systematic calibration of surveying instruments. 

Learners must understand the need for calibration of 
instruments in maintaining accuracy of readings especially with 
regard to optical plate and vertical bubbles on a theodolite. 

3. Know about the use of 
laser technology in 
surveying. 

Learners must be able to explain the different 
ways in which laser technology is used in 
surveying. 
 

Learners must explain the use and operation of a laser in 
measuring distances and angles. Learners will require access 
to the technical information sections of a manufacturer’s 
website to undertake the investigation and research on laser 
technology and how it supports surveying. This will enhance 
their understanding of the technology employed into a 
surveying instrument. 

Learners must be able to describe different types 
of laser technology and their uses. 
 

Learners need to be able to describe the different ways that 
laser technology is used for surveying. This should include 
laser plums, pipe lasers, horizontal rotating lasers, visible and 
non-visible lasers, 3D scanners and Total Station technology 
incorporating reflector and reflector less EDM and lasers 
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4. Know about Global 
Positioning Satellite 
(GPS) technology used 
in surveying. 

Learners must be able to explain how GPS 
technology is used in surveying. 

Learners will need to be shown how GPS technology is used 
for the accurate recording of surveys. Learners must 
understand the accuracy of this application and how the use of 
satellites enables accurate measurements to be taken on the 
surface of the earth.  

Learners must be able to describe the benefits of 
using GPS technology in surveying. 

Learners will need to investigate through research the benefits 
of using GPS technology for surveys. 

5. Be able to use 
procedures for making 
survey measurements. 

Learners must be able to select the appropriate 
surveying procedures for three different surveys. 
 

Learners will be required to undertake three different surveys. 
These can be Tutor led but should cover surveys using 
different instruments for each for example one survey using a 
theodolite, one using GPS and one using a Total Station. An 
appropriate area that contains sufficient detail and features for 
the survey needs to be selected. Learners must evidence their 
selection of the equipment for each survey and the procedures 
that they employ stating reasons for their selected procedure.  

Learners must be able to use the selected 
procedures to perform surveys. 

Learners must perform each of the three surveys and can 
undertake this using small group work. Each individual must 
record a series of readings taken within their group. 
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Quantity Surveyor pathway 
 
Title Building Regulations and Control in Civil Engineering 

Ofqual Identifier K/507/3835 

Aim The aim of this component is to develop the learner’s knowledge on the application of the building regulations to a 
civil engineering project, building or structure. Through this component learners will study the historical development 
of the building regulations and how these control construction work. Learners will gain an insight into the procedures 
that operate with building control, covering submission of plans and the inspection regimes. Learners will finally apply 
the gained knowledge and understanding of building regulations by providing a submission for a scenario that covers 
a full specimen application.  

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Understand the origins 
and purpose of building 
control. 

Learners must be able to analyse the factors that 
have influenced the historical development of the 
building control. 
 

Working within a supervised training environment consisting of 
classroom based teaching and group discussion as well as 
personal research and Building Control presentations, learners 
will begin by developing an understanding of the historical 
development of the Building Act. This should detail the 
subsequent regulations and the approved documents. Learners 
could examine events such as the Great Fire of London and 
the subsequent changes made to legislation before the 
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rebuilding work was undertaken. Learners should examine the 
development of public health through provisions of adequate 
sanitation and drinking water supplies. 

Learners must be able to explain the legislation 
and documentation associated with building 
control and their application. 

Learners must understand the provisions formed as a result of 
the Building Act 1984. These should cover the submission of 
plans, the powers of inspectors and the enforcement 
procedures for non-compliance with the regulations. Learners 
must understand the documentation required for a building 
notice and a full plans application. Reference to a local 
authority building control department would provide resources 
to help with this understanding. Inviting a Building Control 
Officer into the lecture room would provide a valuable source of 
information as to how the regulations are applied, operated and 
enforced. Learners should be aware that there are Approved 
Inspectors who undertake building control approval and 
inspection duties as independent contractors. 

2. Know how to apply and 
enforce building 
regulations. 

Learners must be able to identify the various 
approved documentation that comprise building 
regulations. 
 

Learners will need to identify the various parts of the approved 
documents that accompany the building act and its regulations. 
Learners should be directed to the planning portal where 
copies of approved documents can be obtained to be 
researched.  

Learners must be able to describe the application 
and enforcement of building regulations. 

Learners must explain the approval procedures and what time 
periods are involved with a submission in terms of the LA or 
Approved Inspector. 

3. Understand the 
procedures and 
documentation involved 
with building regulation 
approval. 

Learners must be able to explain the approval 
procedures used in building control. 

Learners will need to evaluate the documentation that is used 
to support building control.  

Learners must be able to evaluate the 
documentation used to support building control. 

Learners can download example documents from their local 
authority and evaluate the usefulness of each with regard to 
the type of submission that is been made.  
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Learners must be able to explain the power of 
Local Authority building control officers and 
approved inspectors. 
 

Learners will be required to explain the power of the local 
authority building control department with regard to the 
enforcement of the regulations and the staged inspections that 
must be undertaken. Learners may use a local case study and 
evaluate this in terms of the powers of the local authority 
referenced to the Building Act 1984. Specific referenced should 
be made to clauses within the Building Act regarding the 
powers of the local authority. 

4. Be able to prepare a 
submission for building 
regulation approval. 
 

Learners must be able to produce a specimen 
building regulations application, with all 
necessary documentation. 

Learners must produce a specimen building regulations 
application. This needs to include the completed application 
forms, a specification allied to the approved documents, a 
location plan and a full set of construction drawings. Learners 
may make full use of the drawings produced within the 
graphical detailing and CADD components. 
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Title Mathematics in Civil Engineering 

Ofqual Identifier M/507/3836 

Aim The aim of this component is to develop the learner’s knowledge on the use of mathematics in an applied context for 
civil engineering problems. Learners will explore the solution of problems using a variety of different mathematical 
techniques. Learners will need to develop skills in the use of a scientific calculator. Learners will develop skills in the 
section and application of appropriate techniques to establish a viable solution to a civil engineering problem using 
trigonometry, geometry and graphical techniques. Learners will develop understanding of the solution of practical 
problems using lengths, areas and volumes. Learners will develop skills in interpreting drawn information in applying 
this within formulas to calculate final results. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Understand the 
mathematical techniques 
used in civil engineering. 

Learners must be able to describe the main 
functions of a scientific calculator. 
 

Learners will need to develop an understanding of how to use a 
scientific calculator and the different modes and functions that 
can be operated. Scientific calculations will need to be checked 
using manual techniques applied to some of the simpler 
solutions. 

Learners must be able to explain mathematical 
techniques used to calculate perimeters, areas 
and volumes. 

Learners should be able to explain the methods that can be 
employed to calculate perimeters, areas and volumes to 
include standard formulas for shapes, semi-perimeter formula, 
trapezoidal and Simpsons rule. 
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Learners must be able to explain graphical 
methods that can be used to solve linear and 
quadratic equations. 

Learners must investigate graphical methods can be used to 
solve linear and quadratic equation problems. This should 
cover a range of graphical method including bar chart, pie 
chart, scatter plots and dot plots. 

Learners must be able to explain trigonometric 
techniques that can be used to solve 2D 
problems. 
 

Learners must develop an understanding of the sine and 
cosine rule and the standard trigonometric solutions for right-
angled triangles in calculating solutions to solving 2D problems. 
This must include Pythagoras and the sine, cosine and tangent 
ratios. 

Learners must be able to explain geometric 
techniques that can be used to solve problems. 

Learners must explain how geometry can be used to solve 
problems and how to process raw statistical data using 
techniques to calculate the medium, mode, mean and standard 
deviation of grouped data. 

Learners must explain statistical techniques that 
can be used to solve problems. 
 

Suitable civil engineering related statistical data should be used 
for this purpose such as 7,14,28 day concrete test cube results, 
Schmidt hammer test results, or road traffic intensity statistics. 

2. Be able to use basic 
underpinning 
mathematical techniques 
and methods to 
manipulate and/or solve 
formulae, equations and 
algebraic expressions. 

Learners must be able to use the main functions 
of a scientific calculator to perform calculations, 
applying manual checks to results. 

Learners must be able demonstrate their ability to use a 
scientific calculator to perform calculations and check these 
using manual methods. 

Learners must be able to use standard 
mathematical techniques to simplify expressions 
and solve problems using linear equations. 

Learners must simplify mathematical expressions and solve 
problems using linear equations. Where possible these should 
be related to a civil engineering context. 

Learners must be able to use graphical methods 
to solve linear and quadratic equations. 

Learners should use graphical techniques to find solutions of 
equations for linear and quadratic equations. 

3. Be able to select and 
apply mathematical 
techniques correctly to 
solve practical civil 
engineering problems 

Use mathematical techniques to solve 
construction and civil engineering problems 
associated with simple perimeters, areas and 
volumes. 

Learners need to apply the theory and knowledge gained on 
mathematical techniques and apply this to the solution of 
construction and civil engineering related problems. These 
must include problems associated with perimeters, areas and 
volumes. Applications related to excavation and earthworks 
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involving perimeters, 
areas and volumes. 

provide an ideal vehicle for such calculations to be undertaken 
along a chainage using a variety of cross sectional areas.  

4. Be able to select and 
apply geometric and 
trigonometric techniques 
to solve practical civil 
engineering problems. 

Learners must be able to use trigonometric and 
geometric techniques to solve simple 2D civil 
engineering problems. 

Learners must use trigonometric and geometrical techniques to 
solve 2D civil engineering problems. Suitable calculations could 
be performed on earthworks and concrete works that contain a 
variety of geometrical shapes for example a tank farm base.  

5. Be able to select and 
apply graphical and 
statistical techniques 
correctly to solve 
practical civil engineering 
problems. 

Learners must be able to use graphical and 
statistical techniques to solve practical civil 
engineering problems. 

 

Learners must also be able to select and apply graphical and 
statistical techniques to solve common civil engineering 
problems. 
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Title Quantity Surveying, Estimating, and Tendering Processes in Civil Engineering 

Ofqual Identifier H/507/3834 

Aim The aim of this component is to develop the learner’s knowledge and understanding of quantity surveying in applying 
the methods and techniques to produce quantities for estimating and tendering purposes. Learners will apply simple 
mathematical skills to the accurate mensuration and abstraction of quantities from drawings in preparing a bill of 
quantities. Learners will explore the functions of estimating and tendering in using final quantities to obtain prices for 
the formulation of budgets and rates. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Know how to calculate 
final quantities and rates. 

Learners must be able to describe the 
information sources required to calculate 
quantities. 
 

Learners should gain insight into the functions associated with 
the quantity surveying role. Guest speakers from quantity 
surveying would support this.  Learners must be provided with 
suitable and appropriate drawings that contain enough detail 
dimensionally and specification wise to enable accurate 
quantities to be calculated and abstracted. Learners will need 
to initially describe the information sources that are required 
before explaining the processes of calculating quantities and 
rates can commence. This may include BIM, 2D drawings, 
sketches, and specifications and manufacturers details. 
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Learners must be able to explain the process 
used to calculate quantities. 
 

Learners will need to be shown, and be able to explain, the 
processes used to calculate quantities. They must be shown 
how to ‘take-off’ quantities by initially developing a take-off list 
and then, using dimension paper write out the dimensions and 
summative these. 

Learners must be able to describe the sources of 
information required to calculate rates and the 
processes applied. 

Learners must be able to describe the sources of information 
that they will require to calculate rates and explain the process 
for this. 

2. Be able to produce final 
quantities from 
dimensions and 
descriptions of civil 
engineering work. 

 

Learners must be able to carry out the 
measurement of quantities for different 
applications and abstract final quantities from 
measurements. 
 

Learners must be made aware of the standard methods of 
measurement that operate for the agreed methods of taking off 
quantities. This needs to cover SMM7, NRM and CESMM4 and 
learners should be aware of how the rules are applied using 
illustrative civil engineering activities. Learners will need to 
carry out the measurement of quantities for different 
applications. This can cover site clearance, excavation works 
and reinforcement and concrete applications in civil 
engineering. Final abstracts must be produced in the format 
required prior to the production of the bill of quantities. 

3. Be able to calculate all-in 
rates of materials, labour 
and plant. 

Learners must be able to determine labour and 
plant rates and material costs. 

 

Learners will be required to determine rates for labour, plant 
and materials based upon an appropriate unit. Learners must 
understand the concept of direct and subcontractor labour 
costs and the fact that these differ in their build up. Plan rates 
should cover a range of civil engineering equipment. Materials 
can cover a range of site mixed and delivered products. 

Learners must be able to produce all-in rates for 
two classes of civil engineering work. 
 

Learners must understand how to produce an all-in rate that 
includes labour, plant, materials, sub contract elements 
overheads and profit. Learners must produce an all-in rate for 
two different classes of civil engineering work for example 
excavation and concrete works. 
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4. Be able to derive 
approximate quantities 
and costs to determine 
the approximate value of 
civil engineering 
projects. 

 

Learners must select techniques and processes 
for use in determining costs. 
 

Learners must be able to select appropriate techniques for the 
production of financial information in the form of a budget for a 
civil engineering project. These techniques need to cover 
single and multiple approximate estimating, use of approximate 
quantities and analytical estimating.  

Learners must produce approximate quantities 
and associated cost budgets for stages of given 
civil engineering projects. 
 

Learners will need to source some appropriate current rates for 
the preparation of the budget in order to produce approximate 
cost budgets for two stages of a civil engineering project. This 
could be obtained from an historical tender using approximate 
quantities techniques. 

5. Understand the purpose 
of estimating and the 
common techniques 
used to price civil 
engineering work. 

Learners must explain the purpose of estimating 
and the uses of different estimating techniques. 
 

Learners will need to explain the purpose and use of estimating 
to include the different techniques that can be employed such 
as the use of price books, approximate estimating, using 
historical rates, single and multi-rate methods.  

Learners must carry out a review of the content 
of a given estimate. 

Learners must review the content of a Tutor prepared estimate 
and make appropriate comments on its accuracy. 

6. Understand the process 
of tendering. 

Learners must be able to explain the common 
methods for tendering for construction work. 
 

Learners must develop a detailed understanding, and be able 
to explain the common methods employed in tendering for 
work for a client. This should include open, selective, 
negotiated and design and build tendering methods employed 
for construction or civil engineering works.  

Learners must describe the documentation 
required to support the tendering process. 
 

Learners will need to be shown the documentation that is used 
to support the tendering process and must be able to describe 
them. This should include the standard form of tender, 
submission letter, summary, pre-tender bar chart and 
documentation to support subcontract prices and information. 

Learners must explain the factors that can affect 
the quality of tenders. 
 

Learners should consider the quality of the information 
provided by a client, the experience of those preparing the 
tender and changes to requirements. 
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Learners should be able to explain the factors 
that can affect the buying of services, materials 
and labour. 

Learners should be introduced to factors that can affect the 
buying of services, materials and labour such as demand, 
availability and delivery times.  
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Mechanical and Electrical Engineering pathway 
 

Title Mechanical and Electrical Services in Civil Engineering 

Ofqual Identifier A/507/3838 

Aim The aim of this component is to develop the learner’s knowledge on the installation of electrical and mechanical 
services and its application in a civil engineering context. Through this component learners will study the supply of 
water, the drainage systems to carry it away after use, the provision of electricity into structures and finally gas 
supplies to civil engineering sites and end users. They will also gain an insight into the distribution systems for each 
service. The engagement of a civil engineering mechanical and electrical design consultancy would greatly benefit 
learners understanding and grasp of the concepts involved. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Understand the 
principles and practices 
for the provision of water 
supplies to, and around, 
a civil engineering site. 

Learners should be able to explain the 
distribution system required for the delivery of 
water supplies to a civil engineering site. 
 

Learners should begin by developing an understanding of the 
water distribution systems in the UK, a guest speaker from the 
local water authority could support this. Learners should 
consider the water authority’s pipeline network and the 
domestic and commercial supply that is branched off the main 
service pipelines.  
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Learners should be able to explain how direct 
and indirect cold water is distributed through a 
civil engineering site. 
 

Learners should be able to explain the distribution system to a 
civil engineering project in terms of pipe sizes, materials, 
jointing, isolation valves and metering as it enters the site. They 
must also cover an explanation of the cold and hot water 
distinction within a building or structure which must cover direct 
and indirect systems for civil engineering applications. 

Describe ways in which hot water can be 
produced and distributed around a civil 
engineering site. 

This should cover plastic and copper installations and the 
facilities to heat hot water for commercial use through boiler 
installations, individual and communal. 

2. Understand the 
principles and practices 
associated with the 
provision of above and 
below ground drainage 
systems. 

Learners should be able to explain how above 
and below ground drainage systems are used to 
remove foul and grey water from structures. 
 

Learners will need to explain how a mains drainage system is 
installed and operates to remove foul and grey water from 
structures. This examination must be in terms of above and 
below ground drainage installations. Learners need to explain 
the access provisions through inspection chambers at local 
level and manhole chambers constructed in precast concrete 
chamber rings. Learners must be able to detail sections 
through drainage trench installations and access provisions.  

Learners should be able to explain how below 
ground drainage systems are used to dispose of 
surface water from civil engineering sites. 
 

Learners must delineate drainage in terms of the provisions for 
surface water from civil engineering sites. Learners would 
benefit from access to detailed drawings for drainage 
installations associated with civil engineering applications. 
Reference to local authority highways departments would also 
provide currency in the standard details employed for civil 
engineering drainage installations. 

3. Understand the 
principles and practices 
for the provision of 
electrical supplies to, 
and around, a civil 
engineering site. 

Learners should be able to explain different ways 
in which electricity can be generated. 

Learners should be introduced to the different ways in which 
electricity can be generated. These should include hydro, wind 
farm, solar, nuclear and coal powered generation stations. 

Learners should be able to explain how electrical 
supplies are distributed from the generating 
source to an end user. 

Learners should investigate how electrical supplies are 
distributed from the generated source including transformers 
down to the end user and the metering on the entry into the 
site. 
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Learners should be able to explain how electrical 
supplies can be distributed around a civil 
engineering site for use during the construction 
phase. 

Learners must explain how electrical supplies are then installed 
and distributed around a civil engineering site for temporary 
use during the construction phase, this could include single 
110V and 230V and three-phase supplies directly from the grid 
or from generators. 

Learners should be able to explain the different 
types of supply that can be required by end 
users. 

Learners should look at the types of supplies required by a 
range of users and should include singe-phase 110V, 230V 
and three phase 415V. 

Learners should be able to describe the 
installation of a single-phase electrical system. 

Learners must describe a single-phase installation for the end-
user include services supplied, lighting, fixed and portable 
appliances and isolation and protection. 

4. Understand the 
principles and practices 
for the provision of gas 
supplies for a civil 
engineering site and the 
end users. 

Learners should be able to explain how gas 
supplies are distributed to a civil engineering site. 
 

Learners will be required to explain how gas supplies are 
distributed through the national grid down to the civil 
engineering site. This should include materials used, isolation 
and metering and requirements for connecting to the network. 

Learners should be able to explain procedures 
for installing gas supplies around a civil 
engineering site during the construction phase. 
 

Learners will need to explain the procedures for the distribution 
of gas supplies around the site from the meter and isolation 
entry point.  Learners must include the health and safety 
procedures associated with the gas installation with regard to 
identification of pipelines, ventilation and combustion flue gas 
discharge. 

Learners should be able to explain procedures 
for installing gas supplies for end users. 
 

This should include metering and the types and sizes of 
pipework. A guest speaker from a gas supplier would be able 
to explain legislative requirements for both the supplier and 
end-user. 
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Title Mechanical Engineering 

Ofqual Identifier A/507/3841 

Aim The aim of this component is to develop the learner’s knowledge on the use of mechanical engineering. Learners will 
examine the legislative and regulatory requirements for mechanical engineering and understand the systems and 
installations techniques. Learners will investigate the technical and scientific principles that are applied to the design 
of mechanical installations. Learners will explore their abilities in applying design principles to produce a design that 
meets a known industry standard. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

Delivery The engagement of a local Heating Ventilation and Air-conditioning Contractor would provide valuable resources in 
the delivery of this component. Currency of legislation and regulation would be provided by such an engagement.  

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Understand the 
regulations and 
legislation relating to the 
provision of mechanical 
engineering services. 

Learners should be able to explain the statutory 
and non-statutory requirements for a specified 
task. 

Learners will begin by developing an understanding of the 
statute legislation and regulations that must be considered 
when carrying out mechanical engineering services. These 
could include those associated with Health and Safety at Work 
Act, legionella, Working at Height Regulations, Construction 
Design and Management Regulations, Control of Substances 
Hazardous to Health and Building Regulations. Regulations 
concerning risk assessment and control of hazards can also be 
considered.  
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Learners should be able to explain how the 
relevant legislation and non-statutory 
requirements relevant to the specified task 
impact on the design and installation. 

They must be able to explain how these are applied to 
specified tasks and how they impact on the design and 
installation. This could be in relation to materials or methods 
used, skill levels of the workforce and documentation to be 
supplied. 

2. Be able to analyse the 
performance of a range 
of mechanical 
engineering services 
systems. 

Learners should be able to explain the 
advantages and disadvantages of the most 
commonly used mechanical engineering services 
systems and their installation techniques. 

Learners should be able to undertake an evaluation by 
explaining the advantages and disadvantages of the most 
commonly used mechanical engineering services systems and 
their installation techniques.  

Learners should be able to explain the limitations 
of the most commonly used mechanical 
engineering services systems and their 
installation techniques. 
 

This will enable them to explain the limitations of such installed 
systems. Mechanical systems that can be evaluated could be 
from one of the following - ventilation, air-conditioning and 
heating or any specialist area within the learner’s field of 
experience. The Learner should choose one or any other 
specialist area within their field of knowledge and evaluate this 
in terms of the installation techniques. 

3. Understand the technical 
and scientific principles 
relating to the design of 
mechanical engineering 
services to buildings and 
structures. 

Learners should be able to describe the technical 
principles required to design mechanical 
engineering services to buildings and structures. 

Learners will need to describe the technical principles that are 
required to design one mechanical engineering service for a 
building or structure. This should be selected from ventilation, 
air-conditioning or heating services installations.  

Learners should be able to explain the scientific 
principles that can impact on the design of 
mechanical engineering services. 
 

Learners must then understand how scientific principles can 
impact upon the technical principles employed within the 
design of one of the mechanical services. These could for 
example be heat losses, heat gain, air change rates, humidity 
levels or temperature. Learners must demonstrate how these 
factors impact upon the design and installation of mechanical 
services. 

4. Be able to apply design 
principles to meet design 
specifications. 

Learners should be able to describe the 
requirements of the given specification. 
 

Learners will be required to describe the requirements for a 
given specification. This could be in terms of meeting a 
performance specification for the finished environment or 
meeting performance in terms of output.  
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Learners should be able to produce a design to 
meet given specification that complies with 
industry conventions. 
 

Learners will then apply their knowledge and understanding of 
technical, scientific and specification principles in producing a 
design that meets an industry performance standard. The 
design should be for a simple mechanical services installation 
and include all drawn information for layout and sizing of 
components. For example a ventilation ducting layout with grille 
positions, ducts and plant room. Learners may support their 
design through calculations that check compliance with their 
required performance specification. 

5. Know about statutory 
legislation and 
organisational 
procedures to be 
considered when 
completing mechanical 
engineering services. 

Learners should be able to describe statutory 
legislation and organisational procedures that 
must be considered when carrying out 
mechanical engineering services. 
 

Learners must finally consider and describe typical 
organisational procedures and statutory legislation that must be 
considered when carrying out mechanical services 
installations. For example installations within a petro chemical 
environment or services within a new development, electrical, 
water, gas etc.  
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Title Renewable Energy in Civil Engineering 

Ofqual Identifier R/507/3845 

Aim The aim of this component is to develop the learner’s knowledge on the use of renewable energy technologies and 
their application in a civil engineering context. Through this component learners will study the different types of 
alternative generation that are currently used to produce sustainable energy. They will also gain insight into the 
benefits and limitation of each alternative examined. Learners will explore how a range of alternative energy forms 
are installed, identifying the tools, equipment and documentation required for such installations. Learners will also 
gain insight in how to plan for the installation of renewable technologies. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Know about renewable 
energy generation. 

Learners should be able to explain the following 
types of renewable energy: 

(a) photovoltaic 
(b) solar collectors 
(c) solar thermal-electric 
(d) hydropower 
(e) wind power 
(f) wave power 
(g) bioenergy 
(h) tidal 
(i) geothermal. 

Learners will develop an understanding of the different types of 
alternative energy sources. They should understand the 
classification in terms of that produced by the sun, wind, water, 
bio, geothermal and wave power.  

 



 
 
 
 
 

107 

 

Level 3 Diploma in Civil Engineering 

Learners should be able to explain the benefits 
and limitations of each of the identified 
renewable energy sources. 

 

Learners need to explain the benefits of each of the identified 
alternative energy forms along with the limitations of each. This 
explanation should be in terms of sustainability and take a 
balanced evaluative view. Learners should be encouraged to 
use illustrations, photographs and images in support of their 
description. 

2. Know how renewable 
energy can be used in 
civil engineering 
projects. 

Learners should be able to explain the benefits 
and limitations of renewable energy to a civil 
engineering project. 
 

Learners should be able to apply their knowledge and 
understanding of renewable energy into a civil engineering 
context. Learners must describe the benefits to the project of 
employing such strategies and the limitations of renewable 
energy for the project. Learners would benefit from the 
engagement of a mechanical and electrical services consultant, 
which would enable debate and discussion to be undertaken. 
This would also provide a source of case studies and other 
information on civil engineering applications for renewable 
energy. Learners may wish to investigate the resources held on 
the Institute of Civil Engineers website www.ice.org.uk which 
detail case studies to download. 

3. Know how to install 
renewable energy 
technologies in civil 
engineering. 

Learners should be able to describe four types of 
renewable energy technologies that could be 
used on a civil engineering project. 

Learners need to describe four renewable energy technologies 
that could be incorporated into a civil engineering project. They 
should describe the four chosen technologies and detail why 
these would be suitable and the benefits they would offer.  

Learners should be able to explain the planning 
requirements for each of the identified 
technologies. 
 

When learners have gained sufficient knowledge and 
understanding through their research and investigation they 
need to know how to install renewable energy technologies. 
This installation needs to cover the pre-requisites that are 
required often before the installation can be planned. These 
may cover obtaining planning permission, public enquiries, 
acquisition of land, compulsory purchase, tariff documentation, 
electrical certificates and building regulations. 

 

http://www.ice.org.uk/
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Modular Construction pathway 

Learners should be able to identify the 
equipment that is required for the technologies 
identified. 

This should cover plant, machinery and any specialised items 
for commissioning 

Learners should be able to describe the sources 
of information required to plan to install 
renewable technologies. 
 

Sources of information required to plan could include permits 
for working at height, road closure notices, pre-contract health 
and safety plans, lifting plans, installation surveys, BIM 
coordination, risk assessments and method statements. 
Learners may use any work related sources for this purpose. 

4. Be able to plan for 
the installation of 
renewable technologies. 

Learners should prepare a project plan for the 
installation of given renewable technologies to a 
civil engineering site. 
 

Learners finally apply their knowledge and understanding 
through the planning of a renewable project for a given 
technology. This plan needs to demonstrate effective planning 
of all resources required to undertake such installation to a civil 
engineering site. The plan can be produced in a professional 
report format to demonstrate the installation and incorporate all 
the processes and resources that will be required to undertake 
this in accordance with all legislative requirements.  

The plan should include a Gantt chart to show the timeline for 
the project. 
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Title Designing and Planning Modular Construction 

Ofqual Identifier K/507/3852 

Aim The aim of this component is to develop the learner’s knowledge on the use of modular techniques in the 
construction of buildings and structures. Learners will investigate the initial sources of information required to carry 
out a modular project and how this information is shared and coordinated. Learners will investigate the design 
practices employed in modular construction and the roles of the team members in achieving this. Learners will 
examine the fabrication of modular components through to the installation processes on site and the preparation 
required. Coordination of design and construction information will be examined to ensure the success of the modular 
installation. 

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

  

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The earner will: 
 

 
 
 

 

1. Know about the 
information required to 
carry out modular 
construction design. 

Learners should be able to explain the 
information that is required to carry out the 
design of a modular construction structure. 
 

Learners will gain an insight into the information that is required 
in order to start the design for a modular construction structure. 
Learners would benefit from the engagement of a modular 
designer so discussion and debate can draw out the design 
issues and features associated with the planning for modular 
construction. This could include component specifications, 
insulation requirements, drawings and plans. 
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Learners should be able to explain how 
information can be shared. 
 

Learners must explain how the design information is 
coordinated, shared and analysed between the design team 
and the modular fabricator. Information gained through the BIM 
modules will support this. 

Learners should be able to explain the 
importance of ensuring that all information is 
correct. 
 

Learners must be able to understand the importance of 
ensuring that all information is accurate and up-to-date and the 
issues that can arise if there are inaccuracies. This can include 
incorrect components, cost and time overruns, late delivery and 
financial penalties 

2. Know about the design 
process for modular 
construction. 

Learners should be able to explain the resources 
required to carry out the design process. 
 

Learners should be able to explain the resources that will be 
required to carry out the modular design process. This could 
include CADD, BIM, onsite surveys, performance 
specifications, manufacturer’s standard production details, 
structural details and connections, capacity, available site size, 
life cycle costing and planning constraints. 

Learners should be able to describe the roles 
within the design team. 
 

Learners will need to understand the stages involved in the 
design process and the roles within the team that will manage 
the design.  This could include team leader, designer, CADD 
operator, document control as well as specialists who may 
support such as structural engineers and BREEAM advisors. 

Learners should be able to explain the 
importance of the design stage in modular 
construction. 
 

Learners must be able to understand that architectural 
information has to be converted into modular design drawings 
for off-site fabrication. Emphasis on accuracy, type of 
information, the stages of design, obtaining approvals and the 
production of the final design must be considered by learners. 

Learners should be able to explain the different 
designs that need to be produced. 
 

Learners must be able to describe the different types of 
designs and information required by the teams involved in the 
construction and assembly to include concept, initial sketches, 
3D planning street views, working drawings, detailed designs, 
structural design and final design. 
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Learners should be able to explain the different 
design information that will be required by teams 
involved in the construction and assembly of 
modular construction. 

This should include material specifications, drawings, plans, 
assembly requirements and site conditions/information. 

3. Know how the fabrication 
of modular units is 
planned. 

Learners should be able to explain the 
information that must be provided for the 
manufacture of modular units. 
 

Learners must understand the information that a modular 
fabricator will require in order to produce the modular unit. This 
could cover outside dimensions, internal dimensions, storey 
height, service connections, pod installation within the modular 
unit, finishes, fixtures, furniture, door positions, additional 
supports, weight and lifting positions.  

Learners should be able to explain how the 
manufacture of modules is planned and 
delivered. 
 

Learners must extend their learning into the planning 
processes for the manufacture and delivery of modular 
construction units. The value of a site visit to a modular factory 
cannot be overestimated in providing a focus of understanding 
for learners who can view the whole process from design to 
final product. 

4. Know how to plan the 
installation of modular 
units. 

Learners should be able to explain the 
information required for a construction site to 
prepare to install modular units. 
 

Learners will need a detailed understanding of the information 
that will be required for the preparation of the site prior to 
delivery of the units. This can include the design and 
installation of the foundations, the installation of drainage and 
services connections, the creation of hard standing areas for 
lifting equipment, scaffolding preparation and site preliminaries. 

Learners should be able to describe the roles of 
the on-site installation team. 
 

Learners must be able to describe the roles and responsibilities 
of the on-site installation team to include the assembly team 
and their supervision. 

Learners should be able to explain the 
preparation work that must be carried out before 
modular structures can be installed. 
 

Learners must explore the administration information required 
for the preparation work to include a lifting schedule, 
installation sequence, lifting plan, method statements, risk 
assessments and health and safety pre construction plan. 
Learners must make reference to the Construction Design and 
Management Regulations 2015. 
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Title Modular Construction 

Ofqual  M/507/3853 

Aim The aim of this component is to develop the learner’s knowledge on the use of modular construction and its 
application in the construction of buildings and structures. Through this component learners will study what modular 
construction is and the benefits for its employment on buildings and structures. They will also gain insight into the 
different types of modular construction and what type is appropriate for an application, the types of materials used 
and lightweight cladding systems.  

Level Level 3 

GLH 60 

Credit Value 10 

Assessment Guidance This component will be assessed by: 

 Written examination (externally set, externally marked – graded) 

 Synoptic assignment (externally set, internally marked – graded) 

Delivery The engagement of a modular fabrication manufacturer would greatly benefit learners understanding and grasp of 
the concepts involved. 

 

 
Learning Outcomes 
 

 
Indicative Content 
 

 
Delivery Guidance 

 
The Learner will: 
 

 
 
 

 

1. Know about modular 
construction. 

Learners should be able to explain the term 
‘modular construction’. 
 

This should cover self-contained units as well as structures 
created out of a series of modular components. It should cover 
how it is manufactured, transported and assembled. 

Learners should be able to explain the benefits 
and limitations of modular construction for a 
construction site. 

3.2.  

This needs to be defined in terms for the uninformed audience. 
Learners should be able to explain the advantages of modular 
construction in terms of costs, benefits, environment and health 
and safety. Learners must contrast this with some 
disadvantages of employing modular construction. 
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2. Know about the types of 
structure that can be 
created using modular 
construction. 

Learners should be able to identify the types of 
structures that can be constructed using modular 
construction methods and explain why modular 
construction is suitable for the identified 
structures. 

3.3.  

Learners will need to identify the different types of structures 
that can be constructed using modular construction. For 
example accommodation units, housing, hotels, stadium 
seating, temporary buildings and offices. They should also 
consider the use of preformed timber, steel and reinforced 
concrete that can be utilised on civil and infrastructure projects. 
This will give them the understanding of why modular 
construction is appropriate for the identified uses. Reference to 
case studies from manufacturer’s websites would support this 
understanding of why modular construction is the first choice 
for the function of the building or structure.  

Learners should be able to differentiate between 
permanent modular construction and relocatable 
building. 

Learners will need to investigate and be able to differentiate 
between permanent modular construction, such as housing, 
commercial or hotels and relocatable buildings such as 
construction site offices. 

Learners should be able to differentiate between 
volumetric and panelised modular construction. 

Learners should investigate volumetric and panelised modular 
construction. This should cover the materials that can be used 
for each, where they are most appropriate and any limitations 
They should understand the reasons for the use of panelised 
for large-scale installations and volumetric for single unit 
installation. 

3. Know about the 
materials used in 
modular construction. 

Learners should be able to identify the materials 
used in modular construction and explain why 
they are suitable for modular construction. 
 

Learners must extend their knowledge and understanding of 
the different types of modular construction to examine the 
materials that are used for the modules that are fabricated. 
This could cover cold rolled steel channel stud sections, timber 
framed construction, structural insulated panels, precast 
concrete and composite panelling.  



 
 
 
 
 

114 

 

Level 3 Diploma in Civil Engineering 

Learners should be able to explain how to 
identify the most appropriate materials for a 
range of modular structures. 
 

Learners will be required to explain why the identified materials 
are suitable for modular construction.  This must be extended 
into explaining how to identify the most appropriate materials 
for a range of modular structures. This could be related in 
terms of strength, weight, colour, flexibility, thermal properties, 
sound insulation and available sizes. Learners must clearly link 
the type of identified material to its suitability modular 
construction. 

4. Know about lightweight 
cladding systems used in 
modular construction. 

Learners should be able to describe the different 
types of cladding systems that can be added to 
modular construction structures. 
 

Learners must examine the different types of cladding systems 
that can be employed to cover the external face of the modular 
units to complete the weather proofing of the external 
envelope. Access to manufactures literature or a guest speaker 
would support this.  

Learners should be able to explain the benefits of 
lightweight cladding systems. 
 

Learners should explore the lightweight cladding systems in 
terms of the benefits these systems can bring to modular 
construction. These could include the ease of transportation, 
lifting and installation requirements, the properties of the 
materials used in their manufacture or health and safety 
considerations. 

 

 
The third component in this pathway – Computer Aided Drafting and Design for Building Information Modelling in Civil Engineering – 
appears in Pathway 4 – Building Information Modelling and Computer Aided Design Technician, and can be found on this link. 
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