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Introduction

This programme module may be delivered as a standalone 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 4 QQI Certificate.

The teacher/tutor should familiarise themselves with the information contained in the Laois and Offaly ETB’s 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

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

	12. Grading

	13. 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 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 4 Communications and level 4 Mathematics modules with that of other level 4 modules is specifically encouraged. 

Structured communication and teamwork is encouraged between the teacher/tutor delivering this programme module and the language, literacy, numeracy and learning support teacher/tutor, as appropriate, to facilitate the learner in completing the programme module and achieving certification in the award.

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 Workshop Processes

2.   Component Name and Code
Engineering Workshop Processes 4N1291

3.   Duration in Hours
100 hrs (typical learner effort, to include both directed and self-directed learning)

4.   Credit Value
10.

5.   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

6.   Special Requirements
None

7.   Aim of the Programme Module
This programme module aims to provide learners with the opportunity to develop the knowledge, skills, design and theory to Engineering Workshop Processes



8.   Objectives of the Programme Module
	Enable learners to work safely with a variety of engineering materials and engineering tools, to include electrical and hand tools in a safe environment following workplace safety procedures.

	Develop an awareness of the structure and properties of engineering materials

	Acquire the practical skills and design to complete a variety of engineering processes

	Understand the theory underpinning a range of engineering processes and become familiar with the process of design.

	Enable learners to use electrical and hand engineering tools with competence

	To assist the learner to develop the language, literacy and numeracy skills related to Engineering Workshop Processes at level 4 through the medium of the module themes and content

	To enable the learner to take responsibility for his/her own learning.

9.   Learning Outcomes of Level 4 Engineering Workshop Processes 4N1291
Learners will be able to:

1 Explain the difference between compounds and mixtures
2 Outline properties of ferrous and non-ferrous metals including iron and its alloys, copper and its alloys, and aluminium and its alloys
3 Outline the general properties of polymers including thermoplastic and thermosetting polymers and ceramics
4 Outline the grouping of elements in the periodic table
5 Outline the basic operating principle of a range of measuring instruments and engineering mechanisms
6 Describe the uses of common engineering marking out tools, engineering hand tools and electric hand tools
7 Describe the common uses of a range of joining techniques and finishes
8 Outline the design process applied to the production stage of a household object
9 Use a range of tools including marking out tools, measuring and hand tools
10 Use a drilling machine and correctly fit parallel shank drill bits, secure parts using a machine vice, hand vice and vice grip, and Change spindle speed
11 Use a lathe to perform a range of operations including securing Material using a three jaw chuck, parallel turning, facing, taper Turning, knurling and drilling
12 Work with material to form, twist, cut threads, assemble components join and apply finishes
13 Complete a finished functional product using a range of engineering workshop processes
14 Work safely following workplace safety procedures.

10. Indicative Content
This section provides suggestions for programme content but is not intended to be prescriptive. The
programme module can be delivered through classroom based learning activities, group discussions, one-to- one tutorials, field trips, case studies, role play and other suitable activities, as appropriate.

Section 1:	Working Safely within an Engineering Workshop Processes Environment
Learning outcomes 9,10,11,12,13,14

	Consider with the learner what safety procedures that are in place for Engineering Workshop Environment for example
o	All safety notices should be noted and adhered to.
o	Correct personal protection must be worn at all times during different processes i.e. face mask, goggles, visor, apron, gloves, appropriate foot wear worn etc.
o	Ties tucked in and long hair should be tied up.
o	The workplace kept tidy at all times
o	Electrical and hand tools checked regularly for wear and tear

· Explore the different steps that can be taken to ensure the workplace is a safe environment for example,
o	Dust extracting system in place and turned on when appropriate
o	Suitable lighting
o	Good ventilation
o	Adequate space to work

Section 2: 	Plan, analysis, construct and perform tasks in engineering workshop processes.
Learning outcomes 6,8,9,10,11,13

Empower the learner to perform a variety of tasks within engineering workshop process

· Use a drilling machine for example,
· 	Name the parts
· 	Change the drill bits
· 	Secure the materials to be drilled
· 	Change the speed settings
· 	Check the safety procedures

· Operate a Lathe

· Secure the material using the three jaw chuck
· Operate to required safety procedures
· Execute a range of tasks to include facing ,tapering ,turning ,knurling , parallel turning and drilling 

· Describe their uses and carry out functional operations using a selection of tools to include marking out tools, measuring and hand tools  for example,
· 	scriber
· 	punch
· 	steel rule/tape
· 	engineers square
· 	callipers
· 	dividers
· 	snips/shears
· 	ball pin hammer
· 	files,
· 	riveter,
· 	tap and dye set	



· Use a range of electrical hand tools and describe their uses for example,
· 	hand drill
· 	angle grinder
· 	welder
· 	electric shears
· 	engraver



· Construct a functional product using a range of processes for example,
· Welding
· Turning
· brazing
· soldering
· threading
· filing
· riveting
· forming
· finishing
· moulding



· Plan the design procedure of a household item for example,

· Sketch/drawings
· Computer aided design
· Implementation
· Analysis
· Specify
· Design brief
· Conclusion/evaluation


Section 3:	Measuring and Mechanisms 
Learning outcome 5.
· Discuss with the learners the functional standard of a selection of measuring instruments and engineering mechanisms for example,
· Tape/rule
· Digital Vernier
· Micrometers
· Calipers
· Gears
· Linkage
· Cam and follower
· Pulleys
· Springs
· Leavers

Section 4: 	Ferrous and non-ferrous
Learning outcome 2

· Clarify with the learner the characteristics between ferrous and non- ferrous materials including iron, copper, aluminium and their alloys for example,


	Iron and its alloys
· Steel (carbon) 
· Wrought iron 
· Cast iron
· Tool steel (tungsten or manganese)
· Celestrium

	Non-ferrous materials
· Sodium
· Magnesium
· Platnium
· Gold 


Section 5: 	Compounds and mixtures
Learning outcome 1

· Outline to the learner the disparity between compounds and mixtures for example,

· 	A compound is a combination of two or more elements when combined form a whole
· 	Mixture is a combination of substances which are not chemically  joined with each other and are capable of being separated



Section 6:	Periodic Table 
Learning outcome 4


· Discuss with the learner the Periodic table and its grouping of elements for example,

· Transition metals have elements of ( Fe) iron,
· (Ni) nickel,
· (Zn) zinc etc.

Section 7: 	Polymers
Learning outcome 3


· Consider with the learner the general properties of polymers to include thermoplastic and thermosetting polymers and ceramics for example,


o	Thermoplastic polymer is a type of plastic that changes properties when heated and cooled.
o	Thermosetting is basically any plastic that transforms with heat, and can’t be transformed back

Section 8: 	Joining techniques, forming and finishing
Learning outcomes 7 & 12

Discuss with the learner a range of joining techniques and work with materials to form, twist, cut threads, assemble components and apply finishes for example,


· riveting
· welding
· threading
· machining
· spraying
· painting
· bending
· polishing
· buffing
· fusion
· bolting
· adhesive
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11. 	Assessment

	11a.	Assessment Techniques

Portfolio / Collection of Work	70% 
Examination – Theory	30%


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. Explain the difference between compounds and mixtures	
	Examination - Theory

	2. Outline properties of ferrous and non-ferrous metals Including iron and its alloys, copper and its alloys, and aluminium and its alloys
	Examination – Theory

	3. Outline the general properties of polymers including thermoplastic and thermosetting polymers, and ceramics
	Examination – Theory

	4. Outline the grouping of elements in the periodic table
	Examination – Theory

	5. Outline the basic operating principle of a range of measuring instruments and engineering mechanisms
	Examination – Theory

	6. Describe the uses of common engineering marking out tools, engineering hand tools and electric hand tools
	Examination - Theory

	7. Describe the common uses of a range of joining techniques and
finishes
	Examination – Theory

	8. Outline the design process applied to the production stage of a household object
	Examination – Theory

	9. Use a range of tools including marking out tools, measuring and hand tools
	Portfolio/Collection of Work

	10. Use a drilling machine and correctly fit parallel shank drill bits, secure parts using a machine vice, hand vice and vice grip, and change spindle speed
	Portfolio/Collection of Work

	11. Use a lathe to perform a range of operations including securing material using a three jaw chuck, parallel turning, facing, taper turning, knurling and drilling
	Portfolio/Collection of Work

	12. Work with material to form, twist, cut threads, assemble components, join and apply finishes
	Portfolio/Collection of Work

	13. Complete a finished functional product using a range of engineering workshop processes
	Portfolio/Collection of Work

	14. Work Safely following workplace safety procedures
	Theory





11c.	   Guidelines for Assessment Activities

The assessor is required to devise assessment briefs and marking schemes/examination papers, for the Portfolio / Collection of Work and Examination – Theory. In devising the assessment briefs/examination papers, 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.



	Portfolio/ Collection of work
	Weighing 70%

	Over the duration of the course

	
	Collection of work in portfolio to include;
o	Draft sheets
o	Working drawings 

	Practical demonstration to include;

o	Complete a finished functional household product using a selection of processes
o	Assemble components using a variety of methods
o	Perform a range of operations using a lathe
o	Use a range of marking out tools, measuring and hand tools during different processes
o	Manipulate a mixture of metals to form, twist, cut threads etc.
o	Execute tasks on a drilling machine
o	Finish materials to a given tolerance


Evidence for this assessment technique may take the form of written, oral, graphic, audio, visual or digital evidence. 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- Theory
	Weighting 30%

	2 hours

	
The learner must complete a collection of theory based questions to indicate the knowledge gained in engineering workshop processes.

	Theory of engineering workshop processes

· Clarify the variation between compounds and mixtures
· Recognise and define the general properties of polymers
· Summarise the properties of ferrous and non-ferrous metals
· Indicate an understanding of the grouping of elements in the periodic table
· Outline the design process applied to the production stage of a household object
· Define a collective range of joining techniques and finishes
· Explain the basic functions of a range of measuring instruments and engineering mechanisms
· Show an understanding of the uses of common engineering marking out tools, engineering hand tools and electric hand tools
· Outline the design process for the production of a household object
· Understanding of workplace safety procedures

The exam will consist of 10 short answer questions and 5 structured questions.  Questions will cover LO’s 1,2,3,4,5,6,7,8 and 14.


Evidence for this assessment technique may take the form of written and graphic.   Any audio, video or digital evidence must be provided in a suitable format.

All instructions for the learner must be clearly outlined in an examination paper




12. 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 Workshop
Processes 4N1291
	Learner Marking Sheet Portfolio/Collection of Work
Weighting 70%



Learner’s Name: _____________________________
	Assessment Criteria
	Maximum
Mark
	Learner
Mark

	Preparation:
· Draft sketches
· Working Drawings
· Planning
	

10

	

	Process execution:
o	Drill holes in material using a drilling machine
o	Change drill bits
o	Change drill speed
o	Perform , parallel turning,
o	facing
o	taper turning,
o	knurling and drilling on a Lathe
o	Join materials using bolts,
o	rivets,
o	soldering,	
o	welding
o	Form materials by twisting,
o	Bending
o	cut threads
o	Use a tape/rule
o	digital vernier,
o	micrometer
o	Callipers
o	Use a ball pein hammer
o	riveter
o	snips
o	file
o	electric drill
o	angle grinder
	















50


	

	Assembly and finish
	10
	

	                                                                                                                 Total Mark
	70
	




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 Workshop
Processes 4N1291
	Learner Marking Sheet - Examination 
Weighting 30%




Learner’s Name: _____________________________
	Assessment Criteria
	Maximum
Mark
	Learner
Mark

	Section A: Short Answer Questions
10 short answer questions, answer 10 (1 mark each)

	Question 1
	10
	

	Question 2
	
	

	Question 3
	
	

	Question 4
	
	

	Question 5
	
	

	Question 6
	
	

	Question 7
	
	

	Question 8
	
	

	Question 9
	
	

	Question 10
	
	

	Section B: Structured Questions
5 structured questions, answer 5 (4 marks each)
Use drawings/sketches where necessary

	Question 1
	20
	

	Question 2
	
	

	Question 3
	
	

	Question 4
	
	

	Question 5
	
	

	TOTAL MARKS
	30
	



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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