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	Lesson 1: Know the main equipment and media used in manual graphical communication
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in manual drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Drawing office equipment


	Learners will be presented with a wide range of drawing equipment and media used in the production of manmade drafted drawings. This will include drawing boards, tee square, 600/300 and 450 and adjustable set squares, board clips/drafting tape, pencils/pens, compasses, scale rules, protractors, erasers, French curves. 
Opportunity for applied learning:
· Research task – divide learners into small groups and ask them to research and describe the importance of being able to transfer graphical communication information. 

· Practical work – learners will draw a preliminary perspective sketch from a handout of a predetermined building. 

· Video – learners to watch information or clips outlining different media and sizes, including paper sizes from AO to A5 (ISO216), drafting film, tracing paper and historical linen cloth. Learners to answer multiple-choice questions on these videos.

· Case study – use a case study based scenario to allow learners to read and decipher information describing the typical equipment used in manual drafting. Learners will answer questions on this equipment.
· Practical experiment – carry out a variety of simple experiments on different media types that would be susceptible to smudging (long drying times).
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	Lesson 2: Know the main equipment and media used in manual graphical communication
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in manual drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Drawing office equipment

	Building upon the knowledge from Lesson 1 learners will classify and summarise why specific media and materials are used in the production of manmade drafted drawings. 
Materials to include drawing paper, tracing paper, pencils, erasers and erasing shields.  
Opportunity for applied learning:
· Research – in small groups learners will compare and contrast the five most used pencils for technical drafting (B, HB, F, H, and 2H).
· Practical – using a parallel motion board, learners will draw a sketch from a handout of a predetermined building and experiment with different soft and hard pencil types, compasses, adjustable set squares and drafting tape. 

· Video – learners to watch a video and then be asked to summarise the benefits and challenges of using parallel motion boards.
· Case study – using a case study based scenario, learners will state or interpret clearly in their own words the function of the equipment used, as well as deciding on the best way to represent dimensional and constructional information.
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	Lesson 3: Drawing practice to develop specific skills 
	Suggested Teaching Time: 3 hours 

	Learning Outcome: Use equipment and processes involved in manual drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2
Development of drawing skills

	Learners will practice drawing to develop specific skills and the application of these skills to produce a range of drawings in accordance with British Standards and other standard conventions. Learners will be introduced to drawing scales and where each scale is used.  
Learners will be introduced to drawing types and where these may be appropriate. Drawing types (plans, elevations, sections, block plans, site plans, components, location, assembly drawings, sketches).
Opportunity for applied learning:
· Research – in small groups learners will research and explain at least four different types of drawing type (including floor plans, block plans, site plans, elevations and component drawings. Learners will then prepare a presentation in groups. 

· Practical – using scale rule learners will scale up or down a drawing of a pre-set building elevation using the appropriate scale. Learners will produce a drawing register and issue sheet.
· Video – learners to watch information or clips demonstrating scaled drawing. Learners to answer questions on this information and then asked to classify where different drawing types should be used.
· Case study – using a case study based scenario, learners will summarise the importance of using the various parts of BS EN ISO – 128 Technical drawings, general principles of presentation for communicating graphical information.
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	Lesson 4: Produce a range of drawings using the correct line types
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in manual drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2
Development of drawing skills


	Learners will practice drawing to develop specific skills and the application of these skills to produce a range of drawings using the correct line types, dimension lines, hatching symbols and lettering techniques. 
Learners will also be shown how to set up a drawing (borders, title blocks).
Opportunity for applied learning:
· Research – in small groups learners will research and explain the relationship between pen thickness and line type. Learners will research and produce two examples of dimensional lines (arrowheads and oblique strike lines) with gaps.   

· Practical – learners will draw and explain the function of, and typical use of, a series of line types, to include site outline, reference grid, primary function elements, secondary elements and components, chain lines and broken lines. Learners will input the correct information into the title block (scales, reference number, uniclass, number of drawings etc). 
· Video – learners to watch information or clips demonstrating the importance of text and font styles, upper case and lower case, ranging from 3mm high to general text of 5mm high. Learners will then reproduce a title block and border.
· Case study – using a case study based scenario, learners will summarise the importance and use of standard hatch patterns and symbols, as well as other common conventions, including the use of symbols.
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	Lesson 5: Drawing 2D and 3D shapes used in projection methods
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in manual drafting


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2
Development of drawing skills

	Learners will be presented with a range of geometry techniques including angles and division of angles using compasses. Regular shapes – circle and component parts, square, triangle, polygon, trapezium, parallelogram, ellipse. Solid shapes – cube, cuboid, triangular, cylinder, cone, sphere.
Opportunity for applied learning:
· Research – in small groups learners will research geometric techniques and explain the properties of a triangle, including angles (acute, right, obtuse, reflex, complementary, supplementary, alternate or ‘Z’). Learners will also explain degrees and radians (how the angle is measured).  

· Practical – using appropriate manual drafting equipment learners will draw a variety of regular and solid 3D shapes. Tutor to provide handout of preset shapes. More able learners will adapt and draw more complex solid shapes.

· Video – learners to watch information or clips demonstrating the number of ways in which angles and division of angles, using compasses and French curves, can be executed and drawn. 

· Case study – using a case study based scenario (eg a multi-sided roof), learners will calculate the area of roof covering from a given tutor defined specification.
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	Lesson 6: Arch construction 
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in manual drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2
Development of drawing skills

	Learners will be presented with a range of arches and drawing techniques, including segmental, axed or cut, lancet, centred, gothic and flat.   
Opportunity for applied learning:
· Research – in small groups learners will research, list and compare a given number of arch types; learners will demonstrate understanding in a short presentation. 

· Practical – using appropriate manual drafting equipment, learners will set out, draw and annotate a segmental arch. Tutor to provide handout of a segmental arch to be drawn. More able learners can draw a gothic arch in addition.
· Video – learners to watch information or clips demonstrating the number of ways in which angles and division of angles using compasses can be executed and drawn. 
· Case study – using a case study based scenario (eg a segmental arch), learners will calculate the scale area of brickwork from a given tutor defined specification.
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	Lesson 7: Produce a range of accurate scale construction drawings
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in manual drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.3
Production of construction drawings


	Referring to a live project and using a range of media, learners will produce at least two different scaled floor plan drawings – one existing and one proposed. 
Learners will also be presented with specifications and the schedules for given drawings.  

Opportunity for applied learning:
· Research – in small groups learners will research, list and compare a given number of floor plans. This must contain a working knowledge of how drawings are set out and presented according to present industry practice. More able learners will be able to appraise a set of drawings and identify good and bad practice with reference to current standards.
· Practical – using appropriate manual drafting equipment, learners will set out and draw a set of two different floor plans – one existing and one proposed. Tutor to provide handout of a live project.

· Video – learners to watch information or clips demonstrating the number of ways in which a variety of floor plans can be drawn. 

· Case study – using a case study based on a live project, learners will list the merits and demerits of using a range of different media to produce floor plans, along with their fitness for purpose.
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	Lesson 8: Producing detailed sections through whole buildings and of specific construction components
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in manual drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.3
Production of construction drawings


	Referring to a live project and using a range of media, learners will produce a section drawing of a foundation detail at a scale of 1:50 and a side elevation section. 
Learners will also be presented with information on construction, detailing the components.

Opportunity for applied learning:
· Research – in small groups learners will research, list and compare a given number of elevations, to different scales and building styles. Learners will then reproduce an elevation. 

· Practical – using appropriate manual drafting equipment, learners will set out and draw a set of two different foundation details (deep strip, raft, piled, pad), from a tutor specified live project.
· Video – learners to watch information or clips demonstrating the number of ways in which a variety of section drawings for vertical sections can be drawn at different scales. 
· Case study – using a case study based on a live project, learners will list the merits and demerits of using a range of different media to produce roof section drawings with their fitness for purpose.
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	Lesson 9: Produce a range of accurate scale external elevation construction drawings
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in manual drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.3
Production of construction drawings


	Referring to a live project and using a range of media, learners will produce two elevation drawings (eg rear and side). Learners will also be presented with information on construction, detailing the components. 
Learners will also understand the importance of clearly showing any site slopes, levels of floors, external treatments to walls and roof, position and size of opening, and heights of adjacent properties.

Opportunity for applied learning:
· Research – in small groups learners will research, list and compare a given number of elevations, to different scales and building styles. Learners will then produce a short group presentation. 

· Practical – using appropriate manual drafting equipment, learners will set out and draw a set of two different elevation drawings for a tutor specified live project.
· Video – learners to watch information or clips demonstrating the number of ways in which a variety of elevation drawings can be drawn using different scales and styles. 
· Case study – using a case study based on a live project, learners will list the merits and demerits of using a range of different methods to produce elevation drawings with their fitness for purpose.
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	Lesson 10: Introduction and overview of computer-aided design (CAD)
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in computer-aided drafting


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Computer-aided design

	Learners will be presented with, and will discuss, a wide range of CAD file formats such as Autodesk AutoCAD, Autodesk AutoCAD LT, Autodesk Revit, Autodesk 3D Max, Autodesk Inventor, Solidworks, Bentley Microstation, ArchiCAD, Vectorworks, Tekla, Sketch up and other CAD freeware. 
Opportunity for applied learning:
· Research – in small groups learners will research, list and compare the advantages of using CAD over traditional methods, including the ability to re-use standard ‘house’ style details. Learners will then produce a short group presentation. 

· Practical – learners will produce a short report or list outlining the main software companies and file formats needed to produce CAD drawings, as well as essential hardware (ie network plotter and appropriate VDU) needed for CAD work. 
· Video – learners to watch information or clips demonstrating the number of ways in which a CAD user has the ability to easily amend and reissue revised drawings/details. 
· Case study – using a case study based on a tutor specified project, learners will list the advantages of using CAD for archiving/saving drawings. Learners will answer multiple-choice questions.
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	Lesson 11: CAD file formats and Design Web Format (DWF)
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in computer-aided drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Computer-aided design

	Learners will be presented with, and will discuss, the three foremost CAD systems – Autodesk AutoCAD, Bentley Microstation, and Graphisoft’s ArchiCAD. Learners will be introduced to file systems Autodesk’s DWG (DraWinG), and Microstation DGN (DesiGN), as well as the ArchiCAD drawing database.
Opportunity for applied learning:
· Research task – in small groups learners will research and state why DWG has become the primary drawing format for commercial companies. Learners will then produce a short group presentation. 

· Practical work – learners will produce a short report or list outlining the main differences between 2D and 3D, and 2DS and 3DS models. 
· Video – learners to watch information or clips demonstrating the use of the Autodesk developer toolkit RealDWG. 
· Case study – using a real case study based on a tutor specified project, learners will list the advantages of using Design Web Format (DWF). This is the latest system that can accessed by anyone, and information is uploaded to an internet server. Learners will answer a multiple-choice question sheet.
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	Lesson 12: Intranets and project extranets. Development of CAD
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in computer-aided drafting 

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Computer-aided design

	Learners will be presented with, and will discuss, the three mainstream hardware configurations for CAD systems. Learners will be presented with information regarding the development of CAD software.  
Opportunity for applied learning:
· Research – in small groups learners will research and state the advantages and cost implications of setting up a large multi-location extranet for a wide area network (WAN), where drawing information is published to the internet. 

· Practical – learners will compare and produce a short report summarising the cost and set-up of single user, office based and large, multi-location system. 
· Video – learners to watch information or clips demonstrating the use of light pens and digitisers. 
· Case study – using a real case study based on a tutor specified project, learners will list the advantages and disadvantages of using project management software to monitor and flag up changes. Learners will answer a multiple-choice question sheet.
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	Lesson 13: Basic CAD concepts – produce drawings using computer-aided drawing software
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in computer-aided drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.2
2D drafting using computer-aided design


	Learners will be presented with, and will discuss, basic CAD concepts and the methods of producing extensions and alterations using 2D CAD systems and 3D CAD systems, which can produce a virtual 3D model of a construction project.  
Opportunity for applied learning:
· Research – in small groups learners will research and compare the use of 2D models and 3D Single Model Environment (SME).
· Practical – using a tutor specified software program (ie Google Sketch up) learners would produce a simple perspective drawing of an external elevation using computer-aided drawing software.
· Video – learners to watch information or clips demonstrating the use of 2D models and 3D Single Model Environment (SME) (link to research task).
· Case study – using a real case study based on a tutor specified project, learners will list the advantages and disadvantages of using 3D Single Model Environment (SME), including the use of location, spatial information and physical specifications of objects. Learners will answer a multiple-choice question sheet.
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	Lesson 14: Continuation of basic CAD concepts – produce drawings using computer-aided drawing software
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in computer-aided drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.2
2D drafting using computer-aided design


	Learners will be presented with information on how to set up the drawing on the screen. 
Using a software program such as AutoCAD LT or other tutor specified program, learners will manipulate and produce a range of drawings, including floor plans, elevations, site plans, and block plans.  

Opportunity for applied learning:
· Research – in small groups learners will research and state the limits (x and y coordinates), zoom controls and entities when using 2D software such as AutoCAD LT. 
· Practical – using a tutor specified software program (ie AutoCAD LT) learners would produce and manipulate a range of flat graphical drawings, including floor plans, elevations and site plans.
· Video – learners to watch information or clips demonstrating the use of 3D Single Model Environment (SME) (link to research task).
· Case study – using a real case study based on a tutor specified construction project, learners will summarise the advantages and disadvantages of using 2D model software and the use of viewports, model space, line styles, layers, blocks, dimensioning, and plotting and hatching. Learners will answer a multiple-choice question sheet (link to research task).

	Journals
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	Lesson 15: Continuation of basic CAD concepts – produce drawings using computer-aided drawing software
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in computer-aided drafting

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.2
2D drafting using computer-aided design


	Learners will be presented with information on how to set up the drawing on the screen. Using a software program such as AutoCAD LT or other tutor specified program, learners will manipulate and produce a range of drawings, including orthographic, isometric and axonometric drawings.
Opportunity for applied learning:
· Research – in small groups learners will research and state the use of two-point perspectives and isometric views when using a 2D software such as AutoCAD LT, and why the majority of practices still use this method for their work.
· Practical – using a tutor specified software program (ie AutoCAD LT) learners could produce and manipulate a range of flat graphical drawings, including orthographic, isometric and axonometric drawings.
· Video – learners to watch information or clips demonstrating the use of traditional 2D geometric techniques (link to research task).
· Case study – using a real case study based on a tutor specified construction project, learners will summarise and compare the use of 2D model software with SME. Learners will answer a multiple-choice question sheet (link to research task).

	Journals
BRE Digests – CMP Building
Magazine – CMP Contract 
Journal – Reed Business Publishing
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www.ciat.org.uk



	Lesson 16: 3D drafting using computer-aided design – rendered external elevation model 
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in computer-aided drafting


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.3
3D drafting using computer-aided design


	Learners will be presented with the information on how to set up the drawing on the screen. Using a software program specified by the tutor, learners will produce accurate and elemental 3D models of buildings and components within buildings rendered with a range of construction materials. 

Opportunity for applied learning:
· Research – in small groups learners will research, then discuss and explain the workflow of, tracking and reporting in DWF format. 
· Practical – using a tutor specified software program, learners will produce an accurate and elemental 3D model of a rendered external elevation model using a range of construction materials. 
· Video – learners to watch information or clips demonstrating the use of DWF format. Learners will answer a multiple-choice question sheet (link to research task).
· Case study – using a real case study based on a tutor specified construction project, learners will summarise and compare any sharing/security and back-up issues (link to research task).

	Journals
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Journal – Reed Business Publishing
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	Lesson 17: 3D drafting using computer-aided design – rendered section model 
	Suggested Teaching Time: 3 hours

	Learning Outcome: Use equipment and processes involved in computer-aided drafting


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.3
3D drafting using computer-aided design


	Learners will be presented with the information on how to set-up the drawing on the screen. Using a software program specified by the tutor, learners will produce accurate and elemental 3D models of buildings and components within buildings rendered with a range of construction materials. 

Opportunity for applied learning:
· Research – in small groups learners will research, then discuss and explain the practice of red lining, realtime mark-up and review. 
· Practical – using a tutor specified software program, learners will produce an accurate and elemental 3D model of a rendered section model using a range of construction materials. 
· Video – learners to watch information or clips demonstrating the use of 3D virtual modelling, including rendering, photorealism and walkthroughs. 
· Case study – using a real case study based on a tutor specified construction project, learners will summarise how this improves design productivity and enables easier and more economical methods of specifying components and resources (link to research task).
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Magazine – CMP Contract 
Journal – Reed Business Publishing
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	Lesson 18: Introduction to the uses and purposes of BIM
	Suggested Teaching Time: 3 hours

	Learning Outcome: Develop an awareness of Building Information Modelling (BIM)


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.1
Uses and purposes of BIM

	Learners will be presented with the information on he historical development of BIM and the requirements for the integration of BIM being driven by the government, as well as the use of BIM through the project lifecycle and the use of BIM in construction management.
Opportunity for applied learning:
· Research – in small groups learners will research and summarise how BIM is utilised beyond the planning and design phase of the project, and its extension throughout the building’s lifecycle, as well as other processes it supports, including project and cost management. 
· Practical – learners will analyse then explain four key points from the National BIM report 2014. 
· Video – learners to watch information or clips outlining the use of the Construction Project Information Committee (CPIC), responsible for providing best practice guidance on construction production information in the UK. 
· Case study – using a case study based on a tutor specified construction project, learners will summarise how the concept of BIM has existed since the 1970s and the involvement of Autodesk in the 1980s (link to research task).

	Journals
BRE Digests – CMP Building
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	Lesson 19: The use, purpose and integration of BIM into construction stages
	Suggested Teaching Time: 3 hours

	Learning Outcome: Develop an awareness of Building Information Modelling (BIM)

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.1
Uses and purposes of BIM

	Learners will be presented with information on how BIM offers a collaborative integrated approach to building design. Learners will be presented with different software packages offering building simulation and 3D modelling processes. 
Opportunity for applied learning:
· Research – in small groups learners will state the requirements for the integration of BIM being driven by the government. Learners will prepare a presentation in groups. 
· Practical – learners will analyse then explain some of the key CAD applications available, including those for architecture, sustainability, structures and construction (simulation, estimating and construction analysis).
· Video – learners to watch information or clips outlining how buildings, infrastructure and utilities are planned, designed, built and managed using BIM. 
· Case study – using a case study based on a tutor specified construction project, learners will summarise how BIM is used in data management (link to research task).
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	Lesson 20: The integration of BIM processes into a project
	Suggested Teaching Time: 3 hours

	Learning Outcome: Develop an awareness of Building Information Modelling (BIM)

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.2 
Integration and application of BIM


	Learners will be presented with information on how to compare and contrast BIM with traditional methods of building design and management. Learners will be made aware of the different levels of adoption and the benefits derived at each stage.
Opportunity for applied learning:
· Research – in small groups learners will compare and classify the BIM stages: maturity levels (Level 0, Level 1, Level 2 and Level 3), 2D, 3D, 4D, 5D, 6D. 
· Practical – learners will analyse then explain some of the key concepts of COBie, the formal schema that helps organise information about new and existing facilities. Learners will produce a diagram explaining the key features.
· Video – learners oo watch information or clips outlining buildings, BIM RIBA Plan of works overlay. 
· Case study – using a case study based on a tutor specified construction project, learners will summarise PAS1192 (specification for information management) and BIM Protocol (link to practical work).

	Journals
BRE Digests – CMP Building
Magazine – CMP Contract 
Journal – Reed Business Publishing
Website

www.ciat.org.uk





