ANNEX A
QUALIFICATION SUMMARY AND ASSESSMENT SUGGESTIONS
ECITB Level 3 Diploma in Engineering Design and Draughting (RQF)

All units require a multiple choice bank of questions, as well as guidance documents including marking schemes and model answers for the assignments and presentations. Presentations do not have to include a slideshow but may be made 1-2-1 to the assessor.

THESE ASSESSMENT METHODS ARE ONLY SUGGESTIONS. 
Consultants are encouraged to propose alternative ways to assess the units based on the assessment criteria and supporting information in the qualification document.

Any simulated activities for assessment must include procedures that sit alongside the skills assessment to ensure the candidate’s ability to interpret and follow related procedures correctly is assessed (i.e. any case study assignments produced must include supporting procedures and/or related procedural paperwork).

The case study simulations are expected to be relevant to the engineering construction sector.  But they must be as generic as possible as the critical element is that candidates can interpret technical information and demonstrate design and draughting skills that they can then apply across a variety of specific disciplines
1. Piping
2. Electrical, control and instrumentation plants and systems
3. Mechanical plants and systems
4. A generic technical example 

	Column A
Unit and learning outcome(s)
	Column B
Assessment method

	[bookmark: _Toc497310118]Unit DD01 Undertake design and draughting activities in accordance with health, safety, environmental and ethical requirements 
Learning outcomes
1. The candidate can identify and assess factors, including health, safety and environmental legislation and environmental sustainability that affect design and draughting and understands how to minimise risk to life, property and the environment in the workplace.
2. The candidate understands codes of conduct and the importance of ethical working and the need to undertake activities in a way that contributes to professionalism
	Learning outcome 1 – suggestion is below.  Need this to be expanded upon and a marking scheme developed for it.

The Candidate must research, produce and submit an assignment that identifies the health, safety and environmental factors that impact on design and draughting and how these impact on their work.

Expect this to include information on two sectors: the sector in which the candidate is working and one sector from the following list (others sectors may be used as long as these are agreed with the AO in advance).  If the candidate is in a college then select two of the following sectors: 
· Nuclear
· Oil and gas
· Chemical processing
· Infrastructure
· Major construction
· Manufacturing including aerospace and maritime
· Pharmaceutical

Learning outcome 2 – again suggestion below to be expanded upon and a marking scheme developed for it.
Research and produce an assignment on ethical policies in various companies including:
· ethical considerations overseas
· reporting unethical behaviour




	
Unit DD02 Undertake design and draughting activities with effective communication, procedures and behaviours
Learning outcomes
1. The candidate understands quality management, procedures, data security and confidentiality and, related procedural requirements and can demonstrate these as required to carry out the job of a design and draughting technician effectively.
2. The candidate is able to communicate designs and draughts effectively 
3. The candidate can establish and maintain productive working relationships. (NB this includes reporting lines).
4. The candidate is able to work effectively by demonstrating all workplace desirable behaviours.
	Learning outcome 1 - skills
The candidate must research an assignment including an assessment of procedures and what happens if these are not followed and include a related critique.  

Learning outcome 2 - skills
Assessed throughout the units which have design options and drawing skills assessment.  Need the subcontractor to provide guidance and detail on what evidence is needed to be demonstrated through the other units e.g. what information is expected alongside or within sketches, design briefs, drawings etc...to demonstrate effective communication of design?

Learning outcome 3 - skills
Suggestions welcome – a log and examples of evidence?

Learning outcome 4 - behaviours
Suggestions welcome – a log and examples of evidence?

Note: assessment of the following units DD03-7 can include a presentation of the results of their work through which behaviours can be observed.

	[bookmark: _Toc497310119]Unit DD03 Understand the design requirements by interpreting technical information

Learning outcome
The candidate must understand how to and be able to read and extract technical information from a range documents.
	Learning outcome, skills assessment
The candidate is expected to be assessed a minimum of twice – they must be given  a design requirement (such as a tender document or outline project specification) which they review and write a report on – this report is expected to include:
· A statement of the requirement following research
· Questions which still need to be answered
· Issues that have been missed
· Additional information required
· Where this information might be obtained from
· What else?

Again – create a more detailed brief and a marking scheme.  

Consultants should produce and provide at least 4 sets of technical information documents including issues for candidates to identify and resolve which can be used to assess candidates on their skills.

	

Unit DD04 
Identify, evaluate and understand factors affecting technical design 

Learning outcome
The candidate understands and is able to investigate and evaluate the factors that affect technical design
	Skills assessment 1
The candidate must also research and submit an assignment on new and emerging technology, new and emerging materials and, best practice relevant to their sector.  If the candidate is based in a college then they must choose one of the following sectors (others sectors may be used as long as these are agreed with the AO in advance):
· Nuclear
· Oil and gas
· Chemical processing
· Infrastructure
· Major construction
· Manufacturing (including aerospace and maritime)
· Pharmaceutical

Skills assessment 2
The candidate must understand and demonstrate that they are able investigate factors affecting a design before design options are generated.  
The candidate must produce and submit for assessment 2 or 3 basis of design documents that:
· identify and discuss what is required
· the factors that impact on designs 
· include a prioritisation/weighting of the factors
· discipline specific calculations:
· manual
· computer generated 

The assignments must be based on either evidence from the workplace or case study work.

	
Unit DD05 
Generate creative engineering concepts and design options to solve technical challenges
Learning outcome
The candidate understands the techniques and practices to create design options and uses them to produce design options which are potential solutions to a specific requirement.

	Skills assessment 1
Research and submit an assignment on creative techniques for creating design options – expected to include investigating and finding best practice, innovative ideas, sources of information, creativity techniques, brainstorming techniques etc.…. 

Skills assessment 2
The candidate must be given a number of engineering/construction/ technical requirements / a specific technical requirement and produce a design document and an associated presentation (NB this could be in the form of notes, a summary document and/or slides or other relevant format).

The candidate must submit 3 documents for assessment – chosen from the following contexts:
· a variety of requirements are set out in the design brief and must be met 
· where some of the requirements provided are in conflict with each other and the candidate must propose a compromise(s)
· designs which may have parallels in existing designs which are available for reference but minor modification of an existing design is not an option due to issues such as obsolescence, major modification or because of the project/equipment life-cycle
· modification of something that there are already lots of (i.e. modification of something so that it can be changed and reused in order to recoup potential losses)

Need additional scoping information to define the assignment.

Also need at least 8 case study technical requirements which meet the requirements above.

The candidate must include the following in each of these design documents:
· several creative design options that they have generated 
· information about the research and creative techniques used to develop the options  
· identification for each design option summary information such as: 
· potential materials
· potential cost
· potential build time
· customer/contract issues
· interfaces for each option regarding single/multiple, company, discipline or component aspects (i.e. they have to understand the wider issues for their design e.g. mech/elect, small design on big plant, customer/contract implications etc.)
· other relevant wider issues that must be considered
· safety
· time scale / schedule 
· dimensions and tolerances to be achieved
· functional characteristics
· project life-cycle / life-cycle cost
· the candidate is expected to include an initial recommendation on the preferred design option.
The design documents are expected to include
· drawings / sketches
· specifications
· documentation

Analysis methods are expected to include the following considerations
· calculations e.g. stress / flow
· use of 2D/3D CAD packages eg PDMS (Plant Design Management Software), Smartplant, AutoCAD
· cost
· materials
· time 
· constructability principles
· simulation

Note that the requirements identified in the design brief provided to the candidate may relate to:
· costs
· safety
· materials
· time scale / schedule 
· dimensions and tolerances to be achieved
· functional characteristics
· transportation
· installation

The candidate must demonstrate the application of knowledge, skills and behaviours from units DD01, DD02 and DD03 as an integral part of achieving the learning outcomes of this unit.

	Unit DD06 
Evaluate engineering design options to determine the most effective solution

Learning outcome
The candidate understands and can evaluate engineering designs to determine the most effective solution
	Skills assessment
The candidate is provided with a report(s) which identifies several design options to solve a specific issue or set of customer requirements (they will also be provided with the latter) and must review this information to create a detailed report which evaluates in detail and assesses the design options, selecting a preferred option alongside clear rationale for the choice.  The candidate is also expected to submit an associated summary presentation

Submit 3 documents for assessment – chosen from the following contexts:
· a variety of requirements are set out in the design brief and must be met 
· where some of the requirements provided are in conflict with each other and the candidate must propose a compromise(s)
· designs which may have parallels in existing designs which are available for reference but minor modification of an existing design is not an option due to issues such as obsolescence, major modification or because of the project/equipment life-cycle
· modification of something that there are already lots of (i.e. modification of something so that it can be changed and reused in order to recoup potential losses

Need additional scoping information to define the assignment.
Also need at least 8 case study technical requirements which meet the requirements above.

Criteria that the candidate is expected to understand and consider when assessing and prioritising design options in their detailed report include:
· constructability
· costs
· health and safety
· installation
· materials
· time to produce
· dimensions and tolerances to be achieved
· functional characteristics
· method statements
· work programmes
· historical records
· risk
· operational maintenance cycle needs
· operational requirements
· technological
· engineering requirements
· tolerances
· physical dimensions

Design techniques and methodologies are expected to include comparison and review of design options that are available or have been used in the past found in:
· software packages
· drawing schedules
· sketches
 
The candidate must demonstrate the application of knowledge, skills and behaviours from units DD01, DD02 and DD03 as an integral part of achieving the learning outcomes of this unit.

	Unit DD07 Complete engineering designs, produce and handover the final design package

Learning outcomes
1. The candidate understands drawing methods and techniques and can produce detailed drawings to relevant standards and codes.  
2. The candidate understands the techniques and can complete the final design package and hand it over

	Learning outcome 1 – skills assessment
The candidate must demonstrate they can produce for assessment drawings in a number of different ways in order to meet the learning outcome.  

The candidate is expected to submit at least 3 of the following types of drawings at an appropriate level of complexity (or equivalents as agreed with the AO):
· General arrangement (mandatory?)
· Sectional arrangement
· Sub-assembly drawings
· Component drawings
· Systems drawings

The drawings are expected to be complex – simple drawings will be insufficient.  The drawings submitted must include each of the following formats:
· Paper based
· Computer based 2D 
· Computer based 3D

Data and features
The types and levels of data in technical information and specifications could include:
· Loads
· Lengths
· Layouts
· Quantities
· Materials
· Scales
· Dimensions
· Units (imperial, metric)
· Tolerances
· Standards and code references

Learning outcome 2 – skills assessment
FINAL DESIGN PACKAGE ASSESSMENT
The candidate must demonstrate they can produce a final design package by submitting a comprehensive design package for assessment which is expected to include: 
· Drawings (mandatory)
· Specifications (mandatory)
· Report on factors taken into account
· Relevant technical information

During the final technical review the candidate is expected to discuss and present their final design package and talk through the skills they have used, the barriers and challenges they have overcome, initiative they have shown and demonstrate effective communication.

Type and sources of technical information required for drawings
This could be expected to be written, oral and electronic information which could include;
· Customer / client scope of work
· Specifications
· Manufacturer's bulletins
· Catalogue data
· Standards
· Codes
· Data sheets
· Site survey reports
· Photographs
· Videos

Document control procedures 
Typical document control procedures could include;
· Access control
· Controlled documents 
· Registering
· Storage
· transmittal 
· Version control
· Disposal


[bookmark: _GoBack]
Clarification of technical queries
This could be expected to include:
· how technical queries are addressed and resolved
· the process by which technical design considerations/complexities are clarified

This assessment requirement needs more scoping out by the Consultant.

Also need at least 3 case study examples that can be used by candidates that are in a college and not a workplace.
Note: the final design package could be part of an holistic assessment case study.
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