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	03
	1st Sept 2020
	Formatting only

	02
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Introduction

This programme module may be delivered as a stand-alone module leading to certification in a QQI minor award. It may also be delivered as part of an overall validated programme leading to a Level 5 QQI Certificate.
The teacher/tutor should familiarise themselves with the information contained in Laois and Offaly ETB programme descriptor for the relevant validated programme prior to delivering this programme module.

The programme module is structured as follows:

1. Title of Programme Module 

2. QQI Component Title and Code 

3. Duration in hours 

4. Credit Value of QQI Component 

5. Status 

6. Special Requirements 

7. Aim of the Programme Module 

8. Objectives of the Programme Module 

9. Learning Outcomes 

10. Indicative Content 

a. Assessment Technique(s) 
b. Mapping of Learning Outcomes to Assessment Technique(s) 
c. Guidelines for Assessment Activities 

11. Grading 

12. Learner Marking Sheet(s), including Assessment Criteria 

Integrated Delivery and Assessment

The teacher/tutor is encouraged to integrate the delivery of content where an overlap between content of this programme module and one or more other programme modules is identified. This programme module will facilitate the learner to develop the academic and vocational language, literacy and numeracy skills relevant to the themes and content of the module.
Likewise, the teacher/tutor is encouraged to integrate assessment where there is an opportunity to facilitate a learner to produce one piece of assessment evidence which demonstrates the learning outcomes from more than one programme module. The integration of the delivery and assessment of level 5 Communications and level 5 Mathematics modules with that of other level 5 modules is specifically encouraged, as appropriate.

Indicative Content

The indicative content in Section 10 does not cover all teaching possibilities. The teacher/tutor is encouraged to be creative in devising and implementing other approaches, as appropriate. The use of examples is there to provide suggestions. The teacher/tutor is free to use other examples, as appropriate. The indicative content ensures all learning outcomes are addressed but it may not follow the same sequence as that in which the learning outcomes are listed in Section 9. It is the teacher’s/tutor’s responsibility to ensure that all learning outcomes are included in the delivery of this programme module.


1. Title of Programme Module:
Engineering Drawing


Component Name and Code 

Engineering Drawing 5N1607 

Duration in Hours 

150 hours (typical learner effort, to include both directed and self-directed learning)
Credit Value 


5 Credits 
Status 


This programme module may be compulsory or optional within the context of the validated programme. Please refer to the relevant programme descriptor, Section 9 Programme Structure.
Special Requirements 

None 




Aim of the Programme Module 


This programme module aims to facilitate the learner in comprehending the role of Engineering Drawing in industry and the use of Engineering Drawing as a communication system. To equip the learner with the skills necessary to produce and interpret Engineering Drawing.

 Objectives of the Programme Module 

· To facilitate the learner in understanding the role of Engineering Drawing in the diverse Engineering Industy. 
· To enable the learner to use Engineering Drawing as a communication tool to clearly express and share information. 
· To assist the learner to develop the skills required to produce accurate and technically correct drawings. 
· To assist the learner to apply, a range of geometrical constructions to solve given problems. 
· To assist the learner to develop the academic and vocational terminology and numeracy skills related to engineering drawing through the medium of the indicative content 
· To enable the learner to take responsibility for his/her own learning. 



 Learning Outcomes of Level 5 Engineering Drawing 5N1607

Learners will be able to:

1. Examine the roles and responsibilies of a range of stakeholders within the architecture and engineering drawing sector to include representative organisations and regulatory bodies

2. Summarise the key principles and terminology associated with Loci, orthographic, isometric, oblique, auxiliary projection and perspective drawing

3. Apply best practice in relation to Drawing Office administration

4. Analyse the characteristics of engineering materials and components

5. Interpret scaled drawings

6. Assess the influence of proprotion on a sketch

7. Analyse the principle design features and uses of various cams and cam followers

8. Employ standard conventions to create a range of drawings that include lettering, numerals, lines, dimensions and symbols

9. Employ a range of projection techniques to produce pictorial drawings including one, two, and three point perspective, isometric and oblique projection

10. Sketch a variety of objects in perspective projection, using the construction-box method

11. Employ freehand techniques to create sketches of shapes, lines and objects

12. Produce a range of orthographic assembly drawings to include pumps, valves, engine components and couplings

13. Produce a range of drawings to include illustrations of linkages, involutes, spirals, cycloids, helices and plotting of Loci

14. Produce follower displacement diagrams to illustrate, uniform velocity, dwell, simple harmonic motion, uniform acceleration and retardation

15. Produce a range of drawings in relation to gear teeth, to include illustrations of the involute, single and meshing spur

16. Produce a range of drawings to include illustrations of helical springs, thread types, rack and pinion systems

17. Produce a range of drawings in relation to surface development and true length, including prisms, pyramids, cones, cylinders cut by plane and curved surfaces.

Laois and Offaly ETB
18. Produce a range of drawings to include use of first and third angle projection, hatching, full and stepped sections.

Indicative Content

This section indicates programme content relative and appropriate to the learning outcomes but is not intended to be prescriptive. The nature of the discipline dictates that several learning outcomes share commonality across sections, a feature which will underpin learning. Adhererance to Standards and Conventions will be constant throughout module delivery. The programme module can be delivered through classroom based activities, discussion, field trips, one-to-one tutorials, case studies and any other suitable activity, as appropriate.

Section 1: Communication
Learning Outcomes: 1, 2, 3, 8

Introduce the learner to the organisation of a modern drawing office outlining the work and responsibilities of the principals involved with reference to best practice and associated professional bodies.
· Draughtsman
· Architects
· Architectural Technicians
· Engineers
· Design Engineers 

Faciliate the learner in the understanding of the principles and terminology involved in Engineering Drawing
· Orthographic
· Isometric projection
· Oblique projection
· Scale drawing
· Geometric constructions
· Perspective
· Engineering assemblies and sections
· Standards and conventions
· BS8888
· ISO Conventions


Section 2: Orthographic Projection
Learning Outcomes: 12, 

Facilitate the learner in the understanding of planes of reference:
· Horizonal plane (HP)
· Vertical plane (VP)
· Auxiliary planes
· Front view
· Plan view
· End view 

Enable the learner to produce:
· Front Views
· Plan Views
· End Views 

Examine first and third angle projection of 3-dimensional components. 
Facilitate the learner in the production of:
· First angle drawings to include, pumps, valves,engine components and couplings.
· Third angle drawings to include, pumps,valves,engine components and couplings.

Section 3: Pictorial Projection
Learning Outcomes: 2, 6,9, 10, 11

Enable the learner to analyse the breadth of pictorial projection techniques:
· Isometric projection
· Oblique projection
· Single point perspective
· Two point perspective
· Three point perspective

Faciliate the learner to produce freehand proportional 3-dimensional representation on 2-dimensional drawing paper using the construction box method where approaite in:
· One point perspective
· Two point perspective
· Three point perspective

Facilitate the learner using drawing instruments to produce:
· An isometric projection of a 3D object
· An oblique projection of a 3D object
· A perspective projection of a 3D object

Section 4: Loci and Mechanisms
Learning Outcomes: 4, 7, 13, 14, 15, 16

Enable the learner to ascertain the appropriate technique in plotting:
· Simple link mechanisms
· Fixed through link mechanisms
· Sliding link mechanisms
· Crank and rocker mechanisms

Facilitate the learner in the production of properly constructed drawings from given information of:
· Logarithmic and archimedian spiral
· Cycloidal curve
· Involutes

Explore the geometry of :
· Helical springs
· Helical thread forms
· Involute gear profiles and meshing spur
· Rack and pinion systems

Facilitate the investigation of cam and follower design:
· Radial plate cam
· Cylindrical cam
· Face cam
· Knife edge follower
· Roller follower
· Mushroom follower

Enable the learner to employ a range of geometrical construction techniques in the production of displacement diagrams to produce cam profiles to impart the following motions:
· Uniform velocity
· Simple harmonic motion
· Uniform acceleration and retardation
· Dwell

Explore with the learner the properties of materials required in the production of engineering components:
· Hardness
· Toughness
· Durability
· Malliability

Section 5:  Surface Development
 Learning Outcomes: 17
Identify with the learner the use of developments in the sheet metal industry:
· Ducting
· Transition pieces
· Hopper design

Enable the learner to create surface developments by:
· Parallel line method
· Radial line method
· Triangulation
· True length determination
· Interpenetration
· Truncation
NOTE: Interpenetration and truncation need only be demonstrated by worked example as they expose the learner to practical engineering applications visavie air conditioning ducting,pipework and hopper production .

Section 6: Engineering Assembly Drawing
Learning Outcomes: 5, 8, 12, 18
Enable the learner to employ a variety of drawing skills to produce:
· Orthographic Assembly drawing
· Part section views
· Full section views
· Stepped section views
· Hatching

Facilitate the learner to produce from given part drawings Assembly Drawings to include:
· Pumps
· Valves
· Engine components
· Couplings

Facilatate the learner to understand the concept of scale in relation to engineer drawing and instruct the learner in the use of scale rule to read or produce scaled drawings
· Scale rule


Assessment

11a.      Assessment Techniques

Coursework Porfolio			60%

Examination-Theory       		40%

11b.      Mapping of Learning Outcomes to Assessment Techniques

In order to ensure that the learner is facilitated to demonstrate the achievement of all learning outcomes from the component specification; each learning outcome is mapped to an assessment technique(s). This mapping should not restrict an assessor from taking an integrated approach to assessment.



	Learning Outcome
	Assessment
Technique

	1. Examine the roles and responsibilies of a range of stakeholders within the architecture and engineering drawing sector to include representative organisations and regulatory bodies
	Examination Theory

	2. Summarise the key principles and terminology associated with Loci, orthographic, isometric, oblique, auxiliary projection and perspective drawing
	Coursework Portfolio

	3. Apply best practice in relation to drawing office administration
	Examination Theory

	4. Analyse the characteristics of engineering materials
	Examination Theory

	5. Interpret scaled drawings
	Coursework Portfolio

	6. Assess the influence of proportion on a sketch
	Coursework Portfolio

	7. Analyse the principle design features and uses of various cams and cam followers
	Examination Theory

	8. Employ standard conventions to create a range of drawings that include lettering, numerals, lines, dimensions and symbols
	Coursework Portfolio

	9. Employ a range of projection techniques to produce pictorial drawings including one, two, and three point perspective, isometric and oblique projection
	Coursework Portfolio

	10. Sketch a variety of objects in perspective projection, using the construction-box method
	Coursework Portfolio

	11. Employ freehand techniques to create sketches of shapes, lines and objects
	Coursework Portfolio

	12. Produce a range of orthographic assembly drawings to include pumps, valves, engine components and couplings
	Examination Theory

	13. Produce a range of drawings to include illustrations of linkages, involutes, spirals, cycloids, helices and plotting of Loci
	Coursework Portfolio

	14. Produce follower displacement diagrams to illustrate uniform velocity, dwell, simple harmonic motion, uniform acceleration and retardation
	Examination Theory

	15. Produce a range of drawings in relation to gear teeth, to include illustrations of the involute, single and meshing spur
	Coursework Portfolio

	16. Produce a range of drawings to include illustrations of helical springs, thread types and pinion systems
	Coursework Portfolio

	17. Produce a range of drawings in relation to surface development and true length, including prisms, pyramids, cones, cylinders cut by plane and curved surfaces
	Coursework Portfolio

	18. Produce a range of drawings to include the use of first and third angle projection, hatching, full and stepped sections
	Examination Theory











11c.      Guidelines for Assessment Activities
The assessor is required to devise an assessment brief and marking scheme for the assignment and an examination paper, marking scheme and outline solutions for the examination – theory. In devising the assessment brief and examination paper, care should be taken to ensure that the learner is given the opportunity to show evidence of achievement of ALL the learning outcomes
Assessment briefs may be designed to allow the learner to make use of a wide range of media in presenting assessment evidence, as appropriate. Quality assured procedures must be in place to ensure the reliability of learner evidence.
	Coursework Portfolio
	60%

	
The collection of work will be completed throughout the duration of the course.
The learner will undertake ten components to complete the collection of work based on the learning outcomes listed above in section 11b.
The assessor will devise ten briefs that require candidates to produce evidence that demonstrates an understanding and application of a wide range of specific learning outcomes.
The coursework portfolio will total 180 marks.
For each component learners will produce evidence that demonstrates an understanding and application of concepts in engineering drawing.
Evidence for this assessment technique may take the form of written, oral, or graphic, or any combination of these. Any audio, video or digital evidence must be provided in a suitable format.
All instructions for the learner must be clearly outlined in an assessment brief.




	Examination
	40%

	2.5 Hour Examination
	

	
The learner will complete a 2.5 hour and theory examination and will be required to answer 3 structured questions:

		Question 1:	60marks
		Question 2:	30marks
		Question 3:	30marks

All instructions for the learner must be clearly outlined on the examination paper.



Grading
Distinction: 	80% - 100%
Merit: 		65% - 79%
Pass: 		50% - 64%
Unsuccessful: 	0% - 49%
At levels 4, 5 and 6 major and minor awards will be graded. The grade achieved for the major award will be determined by the grades achieved in the minor awards.




















































	Engineering Drawing 5N1607
	Learner Marking Sheet
Coursework Portfolio 60%



Learner’s Name: …………………………………………………………..

	Assessment Criteria:
Learning outcomes: 2,5,6,8,9,10,11,13,15,16,17.
	Maximum
Mark
	Learner
Mark

	Component 1: Orthographic First Angle
· Elevation
· Plan
· End View
The learner will complete an orthographic projection in first angle of a simple shaped solid/engineering component. (1 sheet)
	
6
4
4
	

	Component 2: Orthographic Third Angle
· Elevation
· Plan
· End View
The learner will complete an orthographic projection in third angle of a simple shaped solid/engineering component (1 sheet)
	
6
4
4
	

	Component 3: Pictorial Drawing
· Oblique
· Isometric
· Perspective
The learner will complete drawings in oblique and isometric of 3 dimensional solid and simple perspective drawings illustrating 1,2, and 3-point perspective projection. (2 sheets)
	

6
6
6
	

	Component 4: Loci and Mechanisms
· Involute (1)
· Involute (2)
The learner will produce using appropriate construction techniques involute drawing of 2 plane geometric figures. (1 sheet).
	
5
5
	

	Component 5: Loci and Mechanisms
· Conical spiral
· Archimedean spiral
The learner will produce using appropriate construction techniques conical and Archimedean spiral drawings from given data. (1/2 sheets)
	
5
5
	

	Component 6: Linkage Drawing
· Correct layout
· Technique
· Finished locus
The learner will produce a drawing of a standard engineering linkage showing the locus of a point /s. (1 sheet).
	
4
8
8
	

	Component 7: Helices
· Correct layout
· Construction technique
· Finished completely
· Accuracy of form
The learner will produce a complicated helice drawing, single coil spring /simple thread form. (1sheet)
	
4
8
8
4
	

	Component 8: Spur Gear
· Data correct
· Construction
· Finished gear
· Rack
The learner will produce a drawing which includes a part complete spur gear using any of the standard construction techniques. (1 sheet)
	
6
8
8
6
	

	Component 9:  Freehand Sketching
· Sketch 1
· Sketch 2
· Sketch 3
· Sketch 4
The learner will produce sketches of for simple engineering components/tools. (2 sheets).
	
4
4
4
4
	

	Component 10:  Development
· Layout
· Construction
· Development
The learner will produce development drawings from given orthographic of two distinct forms prism, pyramid, cylindrical or conical.
	
6
10
10


	

	Total Marks
	180
	

	Total Percentage
	180/3
60%
	




NO ROUNDING OF MARKS

The Assessor has signed the Summary Results Sheet to verify that the evidence presented in the attached portfolio is the work of the named learner and that the marks awarded here have been transcribed to the Summary Results Sheet


External Authenticator's Signature: ............................................................   Date: ...............................





	Engineering Drawing 5N1607
	Learner Marking Sheet
Examination Theory 40%


Learner’s Name: …………………………………………………………..


	Assessment Criteria
Learner Outcomes 17,3,4,7,12,14,18.
	Maximum
Mark
	Learner
Mark

	
3 Structured Questions 

· Question 1	(Engineering Assembly also to include assessment of Lo 4 with reference to the given assembly by written answer)
This drawing to be scaled


· Question 2 	(Cam profile and displacement diagram question to Include assessment of LO 7 by written answer)


· Question 3 	(based on cylindrical surface cut by a plane or curved surface to include assessment of LO 3 by written answer)     


	


60





30




30
	

	Total Marks
	
120

	

	Total Percentage
	120/3
40%
	




NO ROUNDING OF MARKS

The Assessor has signed the Summary Results Sheet to verify that the evidence presented in the attached portfolio is the work of the named learner and that the marks awarded here have been transcribed to the Summary Results Sheet


External Authenticator's Signature: ............................................................   Date: ...............................
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