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	Lesson 1: Civil engineering
	Suggested Teaching Time: 5 hours

	Learning Outcome: Identify the disciplines associated with civil engineering

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Professional engineering

	Range: Professional recognition as an engineering, education institution; authorised practices; professional services; registration and regulation in the United Kingdom and Europe; regulations; technical documentation; permits; civil engineering associations; education and licences.

· The first step is to expose learners to the term ‘civil engineering’ – its meaning, concept and relevance within society. Look at local, national and international civil engineering projects and use these as examples to explore further, thus giving the learner working examples to apply.
· Whole-class teaching should be the main vehicle for delivery of this topic. Each of the concepts identified in the unit specification must be defined, and the links between them clearly explained.
Opportunity for applied learning:
· Quiz: An idea for an ice-breaker is to have a quiz to get students to ‘brain dump’ their thoughts on civil engineering and expand on these ideas within the range specified.  

· Discussion: Whole-class teaching should emphasise the recognition / requirements / importance of civil engineering in life today – this will lead on to discussion of the many disciplines detailed in Topic 1.2.

	Books
Blake, L.S. – Civil Engineer’s Reference Book, 4th edition (CRC Press, 1994) 

ISBN 0750619643

Blockley, D. – The New Penguin Dictionary of Civil Engineering (Penguin, 2005)

ISBN 0140515267
Websites

www.ice.org.uk
www.nce.co.uk



	Lesson 2: Civil engineering
	Suggested Teaching Time: 10 hours

	Learning Outcome: Identify the disciplines associated with civil engineering

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2
Disciplines
	Range: Architectural engineering, construction engineering, geotechnical engineering, environmental engineering, geophysics engineering, geodesy, structural engineering, offshore engineering, quantity surveying, coastal engineering, water resources engineering, materials engineering, municipal or urban engineering, forensic engineering, atmospheric sciences, control engineering, transportation engineering, earth science, earthquake engineering.
· This topic will be taught in partnership with Topic 1.1. Whole-class teaching should give a full overview of the many disciplines of civil engineering. Look at the details of each discipline and identify the key concepts that make the discipline unique, as well as the similarities and crossing-over between disciplines, specifically for regulations, qualifications and so on.
Opportunity for applied learning:
· Discussion: Lead a discussion of local, national or international examples; this will develop a better understanding of the concept of civil engineering as a specific discipline associated. The learners, having grasped the concept, can then develop their own discussions in small groups.
· Small-group work with presentations should be used to explore a civil engineering discipline locally, nationally or internationally, with learners choosing one example to work with as appropriate. Each group should present their findings to the whole class and be prepared to answer questions.

	Books
Blake, L.S. – Civil Engineer’s Reference Book, 4th edition (CRC Press, 1994) 

ISBN 0750619643

Blockley, D. – The New Penguin Dictionary of Civil Engineering (Penguin, 2005)

ISBN 0140515267
Websites

www.ice.org.uk
www.nce.co.uk
www.engineeringcivil.com/fields



	Lesson 3: Design principles and application of civil engineering
	Suggested Teaching Time: 10 hours

	Learning Outcome: Understand the design principles and application of civil engineering

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Planning, design and production phases
Topic 2.2
Materials, systems and equipment environmental impact
Topic 2.3
Roles, responsibilities and obligations

Topic 2.4
Technology affects design


	The suggested teaching in Lesson 2 will cover all topics within Learning Outcome 2 and all associated Ranges as detailed in the qualification handbook.
Group work: Revisit the learning in Lesson 1 with regard to small-group work. You will have used an example of a preferred engineering discipline and a current example of a project – local, national or international – in Lesson 1 to demonstrate the concept.
· Use this example to develop an understanding of how a particular project within a particular engineering discipline will cover each of the topics in Lesson 2: design, planning and production phases / environmental impact of materials, systems and equipment / roles, responsibilities and obligations / how technology affects design.
Explain: Use a step-by-step flowchart or other suitable context to walk the group through each of the topics, presenting arguments for and against each decision. This should be an interactive tutor-led group discussion, and will be used as the basis for further small-group work. 
Opportunity for applied learning:
· Small-group work with presentations should be used, based on the preferred findings of each group from lesson 1. Each group should explore their chosen example within the engineering discipline, and take on the role of the civil engineer. The group should use this example to look at each Topic within Learning Outcome 2, and use the previous tutor-led example as a starting point. The group should then present their findings in a suitable context and be prepared to answer questions / arguments from the rest of the group.
	Books
Blake, L.S. – Civil Engineer’s Reference Book, 4th edition (CRC Press, 1994) 

ISBN 0750619643

Blockley, D. – The New Penguin Dictionary of Civil Engineering (Penguin, 2005)

ISBN 0140515267
Choi, Y.K. – Principles of Applied Civil Engineering Design (American Society of Civil Engineers, 2004) 
ISBN 0784407126
Websites

www.ice.org.uk
www.nce.co.uk
www.engineeringcivil.com/fields



	Lesson 4: Geology
	Suggested Teaching Time: 10 hours

	Learning Outcome: Understand geology and soil mechanics

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.1
Common rock types, geographical/
geological distribution
Topic 3.2
Rock materials and rock masses

	Range: Mode of formation of igneous, sedimentary and metamorphic rocks; use of rocks as a construction material; soil description and classification; soil properties; effective stress.
Explain: The learners will have prior knowledge from other areas of teaching; however, you will benefit from taking time at the beginning of this lesson to reinforce the basic fundamental understanding of geology.
· Whole-class teaching will specifically emphasise the engineering characteristics of geological materials, in particular looking at and identifying the suitability of various rocks, minerals and sedimentary materials.
· Whole-class teaching should identify the differences between rock mass and rock material in construction, the type and nature of rock discontinuities, and the characteristics of discontinuities that influence the engineering performance of rock materials.
Opportunity for applied learning:
· Practical experimentation should be used to embed the characteristics of common rock types, rock materials and rock masses.  
· Small-group work with presentations should be used, based on the example the group chose in Learning Outcomes 1 and 2; through research of the ‘location’ of their civil engineering project, they should identify the geology on which it is planned and use their knowledge to apply this to their project to assess feasibility. The group should then present their findings and be prepared to answer questions / arguments from the rest of the group.
	Books
Blake, L.S. – Civil Engineer’s Reference Book, 4th edition (CRC Press, 1994) 

ISBN 0750619643

Blockley, D. – The New Penguin Dictionary of Civil Engineering (Penguin, 2005)

ISBN 0140515267
Choi, Y.K. – Principles of Applied Civil Engineering Design (American Society of Civil Engineers, 2004) 

ISBN 0784407126
Websites

www.ice.org.uk
www.nce.co.uk
www.engineeringcivil.com/fields
http://goo.gl/vQHsXo


	Lesson 5: Soil mechanics
	Suggested Teaching Time: 10 hours

	Learning Outcome: Understand geology and soil mechanics

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.3
Soil description and classification, basic soil properties
Topic 3.4
Primary design parameters for soils

	Range: The differences between description and classification; classification tests to current codes of practice; liquidity and consistency indices for fine-grained soils; particulate nature of soils; three-phase and two-phase states; soil density; moisture content; void ratio; degree of saturation; characteristics of fine-grained soil responsible for the development of apparent cohesion; controlling influence of effective stress on the strength and deformation of soil differences between drained and un-drained behaviour; total stress, pore water pressure and effective stress for simple soil sequence under hydrostatic conditions; influence of seepage on effective stress. 
· Whole-class teaching to identify soil description and classification as well as basic soil characteristics.  
Opportunity for applied learning:
· Practical experimentation should be used to embed the primary design parameters for soils, if possible. Use common test methods for the determination of geotechnical design parameters, and look at / use current techniques for the acquisition of soil samples and associated tests back in the laboratory.
· Small-group work with presentations should be used, based on the example the group chose in Learning Outcomes 1 and 2; through research of the ‘location’ of their civil engineering project, they should identify the geology on which it is planned and use their knowledge to apply this to their project to assess feasibility. The group should then present their findings and be prepared to answer questions / arguments from the rest of the group.

	Books
Blake, L.S. – Civil Engineer’s Reference Book, 4th edition (CRC Press, 1994) 

ISBN 0750619643

Blockley, D. – The New Penguin Dictionary of Civil Engineering (Penguin, 2005)

ISBN 0140515267
Choi, Y.K. – Principles of Applied Civil Engineering Design (American Society of Civil Engineers, 2004) 

ISBN 0784407126
Websites

www.ice.org.uk
www.nce.co.uk
www.engineeringcivil.com/fields
http://goo.gl/xJrVVy


	Lesson 6: Construction
	Suggested Teaching Time: 5 hours

	Learning Outcome: Recognise civil engineering construction

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.1
Earthwork activities
Topic 4.2
Substructure
Topic 4.3
Superstructures
Topic 4.4
Tunnelling activities
Topic 4.5
Hydraulic structures

Topic 4.6
Marine works

Topic 4.7
Railway works
	Range: Fundamental understanding of the commonly utilised methods and resources used in civil engineering construction activities.  
· The learners will be able to have an awareness of the process of selecting appropriate methods and resources in a variety of realistic cases.

· Lead an interactive discussion, with the group looking at each of the topics associated within civil engineering. Emphasis should be placed on current activities, using the examples chosen in Lessons 1 and 2.

Opportunity for applied learning:
· Group research task: Learners should work in groups to undertake research into their preferred construction method for their chosen example, identified in Lesson 2. Each group should look at the advantages and disadvantages of each method, taking into consideration practicality, cost, environmental impact, advances in technology, location, feasibility, supply and so on.  
· Presentation: Each group should present their findings on each of the topics and be prepared to answer questions / arguments on their decision.
	Books
Blake, L.S. – Civil Engineer’s Reference Book, 4th edition (CRC Press, 1994) 

ISBN 0750619643

Blockley, D. – The New Penguin Dictionary of Civil Engineering (Penguin, 2005)

ISBN 0140515267
Choi, Y.K. – Principles of Applied Civil Engineering Design (American Society of Civil Engineers, 2004) 

ISBN 0784407126
Websites

www.ice.org.uk
www.nce.co.uk
www.engineeringcivil.com/fields



	Lesson 7: Surveying
	Suggested Teaching Time: 7 hours

	Learning Outcome: Understand site surveying procedures

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 5.1
Instruments
Topic 5.2
Surveying and setting out
	Range: Linear equipment, linear measurement, levelling measurement, levelling equipment, angular equipment, angular measurement.
Opportunity for applied learning:
· Demonstrate: The first step is to expose learners to the standard equipment used for surveying. Students should inspect examples of each, and once this has been done you should randomly present each item in turn to the class and ask them write down what it is and what it does. Repeat this process until the class can name each piece of equipment and describe its function.

· Show and tell: Whole-class teaching should follow from the ‘show and tell’ exercise, should give a brief overview of the history of surveying – both modern surveying techniques and those associated with the twentieth century.

· Explain: Whole-class teaching should give a fundamental understanding of the various surveying techniques associated with the equipment shown. Emphasise that surveying is possible as a career, and that it doesn’t just include civil engineering as a discipline but other industry sectors as well.  
· Case study: Whole-class teaching will focus on each method of surveying and will provide a real-life example of each; demonstrate to the learner through theory or practical elements the sources of error and methods for reducing error in the various surveying techniques.
The concepts identified in the unit specification must not be taught in isolation. For example, you must emphasise the distinction between open, link and closed traverse, and reference Ordnance Survey data and associated error.
	Books
Blake, L.S. – Civil Engineer’s Reference Book, 4th edition (CRC Press, 1994) 

ISBN 0750619643

Blockley, D. – The New Penguin Dictionary of Civil Engineering (Penguin, 2005)

ISBN 0140515267
Choi, Y.K. – Principles of Applied Civil Engineering Design (American Society of Civil Engineers, 2004) 

ISBN 0784407126
Websites

www.ice.org.uk
www.nce.co.uk
www.engineeringcivil.com/fields
https://www.cices.org/




