ANNEX B – CONFIDENTIAL – DRAFT – COPYRIGHT ECITB

ECITB AWARDING ORGANISATION APPROVED CENTRE QUALIFICATION REQUIREMENTS

ECITB Level 3 Diploma in Engineering Design and Draughting (RQF)


Confidential Assessment Guidance for Approved Centre use only


K2.1 


ECITB Level 3 Diploma in Engineering Design and Draughting (RQF)


Contents
Contents	2
1.	Introduction	3
1.1	Objective and overview	3
1.2 	Design and Draughting technicians	3
1.3	Entry requirements	3
1.4	Achievement	3
1.5	Assessment	4
1.6	Total qualification time, level and duration	4
1.7	Equal opportunities, reasonable adjustments and special considerations	4
2	Qualification Units	4
Unit DD01 Undertake design and draughting activities in accordance with health, safety, environmental and ethical requirements	5
Unit DD02 Undertake design and draughting activities with effective communication, procedures and behaviours	8
Unit DD03 Understand the design requirements by interpreting technical information	11
Unit DD04 Identify, evaluate and understand factors affecting technical design	13
Unit DD05 Generate creative engineering concepts and design options to solve technical challenges	15
Unit DD06 Evaluate engineering (or technical) design options to determine the most effective solution	17
Unit DD07 Complete engineering designs, produce and handover the final design package	19
3.	Assessment	22
3.1	Achieving this qualification	22
3.2	Assessing knowledge – online tests	22
3.3	Assessing skills and behaviours – assignments / portfolio of evidence?	22
3.4	Complexity of decision making	22
3.5  Qualification portfolio of evidence	22
3.6  Technical assignments and/or presentations	23
3.7	Award of ECITB Diploma in	23
3.8	Further information	23
Annex 1	Assessment guidance and scope:	23






[bookmark: _GoBack]Level 3 ECITB Diploma in Engineering Design and Draughting (RQF)

1. [bookmark: _Toc500339680]Introduction 
[bookmark: _Toc500339681]Objective and overview
The objective of this vocational competence qualification is to provide recognition that a candidate has demonstrated the required level of technical competence to be qualified to work as a design and draughting technician in an engineering context.

The qualification is based on National Occupational Standards (NOS) and has been designed following consultation with industry employers and stakeholders on a qualifications strategy which allows for a     wider use of off the job assessment and to further sector needs to improve transferability of skills across the different sectors that comprise the industry. The detail and scope of the assessment criteria within this qualification has been developed by the Engineering Construction Industry Training Board (ECITB) Standards Setting Organisation in conjunction with employers, trainers, and assessors through workshops and consultations.

[bookmark: _Toc500339682]1.2 	Design and Draughting technicians
Engineering design and draughtsmen produce designs and drawings for structures, piping, electrical systems, control and instrumentation systems and mechanical components used in industrial and commercial construction.   Typically, jobholders work in a wide range of industries of national importance including power (coal, gas, nuclear, wind and other renewables) and water infrastructure, petrochemical, oil and gas, and steel, food and drink processing. 
 
Jobholders are based at office locations within project design teams and occasionally work at on-site locations.  They are required to understand on-site hazards and health and safety requirements. 
The jobholder must: understand technical drawings and specifications and be able to create their own; identify factors likely to affect design decisions; consider health, safety and environmental implications; produce CAD (computer aided design) models and engineering drawings and; be able to communicate design information to internal and external parties.  Most will begin with minor amendments to existing drawings or designs and will be expected to take on increasingly complex tasks as their experience increases.

Design and draughting technicians are overseen by an Engineering Design Manager.  They are responsible for the quality of their own work, possibly others’ and should be able to check and correct drawings, following procedures and completing essential documentation at all times.  They work on various types of plant and systems dependent on their company sector and typically specialise in one of the following:  electrical, instrumentation and control, mechanical, piping or structural

Design and draughting plays an important part in driving forwards innovation in engineering and it’s important that they continually learn and keep up to date with changes in innovations in materials and software and are able to think innovatively.

[bookmark: _Toc500339683]1.3	Entry requirements 
It is recommended that candidates are literate and numerate to the equivalent of English and maths at Level 2 of the RQF. 

[bookmark: _Toc500339684]1.4	Achievement 
This qualification consists of 7 mandatory units.  A candidate must successfully meet the requirements of all 7 units in order to attain this qualification. This specification details the learning outcomes and assessment criteria that a candidate must meet in order to demonstrate the acquisition of the knowledge, skills and behaviours (KSBs) to be awarded a vocational awarded a vocational ECITB Level 3 Diploma in Engineering Design and Draughting (RQF).ECITB L3 Diploma in Engineering Construction. 

The contents of each unit within the qualification interrelate and the Awarding Organisation (AO)  does not issue Credit certificates for completion of standalone units.

1.5 [bookmark: _Toc492638769][bookmark: _Toc500339685]      Assessment

Assessment is through a combination of ECITB AO online knowledge tests; observed practical assessment in the ‘live’ workplace’ or under approved simulated workplace conditions; portfolio of evidence; and a final recorded technical discussion.  All assessment is carried out at a location approved by the AO.  Refer to Section 3 for further detailed assessment guidance.

Prior to the final technical discussion, the AO approved assessor must be satisfied that there is sufficient evidence that the candidate has met the learning outcomes and assessment criteria for all the units. 

[bookmark: _Toc500339686]1.6	Total qualification time, level and duration 
The total qualification time and guided learning for these qualifications is in the table below.  The amount of time taken to achieve this Level 3 Diploma is typically 36 months. 

	Discipline
	Guided learning 
	Total qualification time

	
	
	

	
	
	

	
	
	



[bookmark: _Toc500339687]1.7	Equal opportunities, reasonable adjustments and special considerations 
For information about fair assessment, equal opportunities, reasonable adjustments and special considerations please refer to the ECITB AO ‘RQF Quality Assurance & Procedures Manual (QAPM)’.

[bookmark: _Toc500339688]2	Qualification Units 
Overview of this qualification

In here, I will put a table that contains the learning outcomes and related assessment methods

Comment
We need to ensure the following are incorporated within the learning outcomes and assessment criteria
· The importance of questioning and demonstrating initiative in day to day problem-solving  
· Procedures and related documentation and responsibility for reporting and following procedures
· Software and BIM? Relevant Design and software standards and Document Management principles?
· Project life-cycle
· Communication methods and techniques
· Creativity
· Ability to apply context to the designs
· Life cycle costing
· Design for cost
· Design for maintenance
· Drawing
· Consideration of technologies, techniques etc. coming in the future
· Design safety



	[bookmark: _Toc500339689]
Unit DD01 Undertake design and draughting activities in accordance with health, safety, environmental and ethical requirements

	Learning outcomes for this unit:
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.

	Knowledge assessment criteria: 
the candidate must demonstrate an understanding of the following in order to satisfy the skills assessment criteria:
	Skills assessment criteria:
The candidate must demonstrate the ability to:

	HEALTH AND SAFETY LEGISLATION AND REGULATIONS AND MINIMISING RISK TO LIFE, PROPERTY AND THE ENVIRONMENT
K1.1 The statutory requirements of the main health and safety and environmental legislation and regulations relevant to the role of design and draughting technician.
K1.2 The consequences for employers and employees of not fulfilling their legal health and safety responsibilities (and environmental?)
K1.3 How the role of a design and draughting technician impacts on the environment and how this impact can be reduced including:  
· The importance of using resources efficiently and effectively.
K1.4 Within the context of design and draughting:
· what a hazard is and common types of hazard
· the effects of hazards on persons, property and the environment 
· how to minimise the risks from different hazards
K1.5 Working knowledge and understanding of what is contained within a risk control strategy.
K1.6 What risk is in relation to health and safety, its importance and the consequences of poor risk management.

ETHICS 
K1.7 The purpose of ethics in a typical workplace 
K1.8 Codes of conduct, including professional codes of conduct relevant to the role of design and draughting
K1.9 What working ethically means in terms of treating all people fairly and with respect and displaying honesty, integrity, accuracy and rigour

	SKILLS FOR MINIMISING RISK TO LIFE, PROPERTY AND THE ENVIRONMENT
S1.1 Consider health, safety and the environment when undertaking tasks as a design and draughting technician, complying with statutory health and safety and other relevant guidelines and procedures
S1.2 Demonstrate consideration of environmental sustainability in solutions, designs and drawings
S1.3 Identify potential hazards and assess the level of risk involved – in the context of designs and drawings
S1.4 Minimise risk to health, safety and the environment within the context of the role. 

SKILLS FOR ETHICS 
S1.5 Treat everyone fairly and with respect
S1.6 Anything else to add? Is this relevant / appropriate????

	Supporting information for the assessment of this unit

In order to achieve this unit the candidate must:

Learning outcome 1 
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 
Research and produce an assignment on ethical policies in various companies including:
· ethical considerations overseas
· reporting unethical behaviour

Also expect the consideration of HSE to be demonstrated throughout the practical assessment tasks that the candidates undertake.

Below is further information on the expected scope for each of the knowledge, skills and behaviour criteria included above:  IS ANY OF THE FOLLOWING STILL RELEVANT?
HEALTH AND SAFETY LEGISLATION AND REGULATIONS SHORTEN THIS SECTION
Health, safety and environmental legislation and regulations as they apply to the worksite and safe working practices and procedures:
· Relevant sections of the Health and Safety at Work Act 
· Local or site specific health and safety requirements 
· Anything else to add?
· Remember that this list must be general as otherwise this could be too sector specific
Include the appreciation in this – a working knowledge and such as.  General agreement at the WH to include this detail …………..the breadth of knowledge is important
Health, safety and environmental legislation and regulations as they apply to the worksite and safe working practices and procedures:
* Relevant sections of the Health and Safety at Work Act 
* Approved and recommended codes of practice
* PUWER (including abrasive wheels), LOLER, DSEAR, COMAH, COSHH, RIDDOR, CDM, DSE, WAH, Manual Handling, Noise at Work, Control of vibration, Confined Space, Electricity at Work Regulations and any other regulations that apply on a the worksite 
* Personal Protective Equipment (PPE) requirements 
* Permits to work, method statements, first aid arrangements, fire and evacuation arrangements 
* Risk assessments 
* Recognition of particular risks as they apply in the context of the workplace such as working over water 
* Local or site specific health and safety requirements 


MANAGING HAZARDS AND ASSOCIATED RISKS
Design and draughting is usually carried out within a general office environment. However, work may be carried out on-site/temporary office accommodation and/or may require site visits e.g. to produce site sketches.
Hazards and risks may arise from the use of resources, from the features within the immediate working environment, processes, equipment or from third parties.
· typical hazards within industrial sites could include:
· volatile/toxic materials
· stacked items/falling objects
· unshielded processes/emissions
· nearby/faulty power supplies
· typical hazards in a general office environment could include:
· insufficient/inadequate lighting
· trailing cables/tripping hazards
· VDUs
· fire
· inadequate atmosphere
· bomb alerts/suspicious packages
· workmen in the area/maintenance activities.

Hazard identification and safety assessment methods and techniques: 
* Common risks associated with processes, materials, equipment and the environment in the workplace 
* Risk reduction hierarchy and the meaning of As Low As Reasonably Practicable (ALARP) 
* Risk assessment methods in use at a typical worksite 

Actions related to hazards: 
* Removal of hazard 
* Isolation or containment of hazard 
* Reporting to the appropriate person or authority (designated safety officer, line manager, permit authorities)
* Restriction of others exposure to the hazard 

Ethics: awareness of the need to follow the Code of Conduct within companies and to treat all individuals with fairness and respect.
Environmental sustainability: awareness of the need to consider the use of resources: to minimise the use of resources where practicable; to use clean technology where possible; to consider the use of materials, energy and other resources from an environmental sustainable point of view; to design in line with environmental regulations and good practice.    
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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

	Knowledge assessment criteria: 
the candidate must demonstrate an understanding of the following in order to satisfy the skills assessment criteria:
	Skills assessment criteria: 
the candidate must demonstrate the ability to:

	K2.1 Why it is important to create and maintain working relationships.
K2.2 The importance of personal behaviour in maintaining workplace standards.
K2.3 The different problems that can affect working relationships and the actions that can be taken to deal with specific difficulties.
K2.4 The responsibilities of a design and draughting technician in a typical workplace  and the responsibilities of others within a typical work location.
K2.5 The importance of reporting lines, procedures, systems and documentation and the consequences of failing to follow them.
K2.6 The limits of own responsibility and who to refer to for clarification on issues. 
K2.7 Quality management procedures and the importance of following them.
K2.8 The project management life-cycle and how it impacts on design and draughting activities.
K2.9 Information and documentation systems – document control procedures / registering and archiving drawings and documents
· how to register and record designs
· how to store documentation and records.
K2.10 Data security – understand the critical nature of this, typical classification (THERE IS A NATIONAL CLASSIFICATION STANDARD), (bullet) protecting information, sharing information, access to drives, confidentiality,  HIGHLIGHT AND CIRCULATE A SUGGESTED VERSION OF THIS
K2.11 Design and draughting related reporting lines and procedures including those related to authorisation and undertaking activities (SPECIFY BELOW?)
K2.12 The importance of checking and confirming procedures have been followed and documentation correctly completed 
K2.13 Technical design and draughting communication:
· who to report to
· what to report
· when to report 
K2.14 Techniques for technical communication
· identifying key information different stakeholders need


EMPLOYER DESIRABLE BEHAVIOURS 
B2.1	Safety conscious -  considers the implications of health and safety at all times
B2.3	Effective communicator - works effectively with others including keeping others informed
B2.4	Quality focus - ensure work is completed to an appropriate level of quality including attention to detail. 
B2.6	Conscientious – follow procedures and completes documentation accurately and correctly and completes tasks on time.
B2.7	Initiative - deal with problems effectively and highlights those that cannot be solved
B2.8	Ethical and environmental sustainability behaviours such as:
· manages risk to minimise adverse impact to people or the environment within the context of design and draughting
· uses resources efficiently and effectively
· treats all people fairly and with respect
· accepts and promotes equality and diversity
B2.9	Learning agile – shows a willingness to learn new skills and is open to ideas and input from others
B2.10	Innovative  – displays the ability to think creatively, to research new ideas and consider/develop new ways of looking at things / generate solutions  WHAT WORKS HERE? WHAT IS KEY THE CANDIDATE MUST BE ABLE TO DO?
	S2.1 Develop working relationships with a range of people 
S2.2 Deal with disagreements in a professional and constructive manner so that effective relationships are maintained
S2.3 Keep others informed about work plans and activities which affect them – either formal/informal, written or verbal 
S2.4 If needed, seek assistance in relation to work related activities from others in a polite and courteous way without causing undue disruption to normal working activities
S2.5 Respond in a timely and positive way when others ask for help or information e.g. prioritise requests, clarify exactly what is required
S2.6 Follow quality requirements
S2.7 Ensure the work complies with Project Management procedures
S2.8 Follow authorisation procedures
S2.9 Follow all relevant procedures as appropriate 
S2.10 Ensure that communications with the customer meet typical organisational guidelines and procedures
S2.11 Follow procedures and report on the completion of activities for each design and draughting stage in accordance with procedures
S2.12 Complete all relevant documentation correctly and accurately at all stages
S2.13 Check required design and draughting reporting is completed correctly once the activity is completed and before any handover takes place 
S2.14 Deal with problems appropriately if and when they arise
S2.15 Provide information in an appropriate format using recognised and accepted conventions for terms and references


	Supporting information for the assessment of this unit

The candidate is expected to undertake a knowledge test which will include multiple-choice questions which relate to the knowledge assessment criteria above.

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.


REPORTING LINES, COMMUNICATION AND PROJECT MANAGEMENT/QUALITY PROCEDURES
Types of communication: 
* Presentations
* Sketches
* Production loop – what is this?
* Quality procedures and complaints
* The project life cycle and stages
* Liaison between functions or departments 
* Appraisals or performance reviews 
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Unit DD03 Understand the design requirements by interpreting technical information

	Learning outcomes: 
The candidate must understand how to and be able to read and extract technical information from a range documents.

	Knowledge assessment criteria: 
the candidate must demonstrate an understanding of the following in order to satisfy the skills assessment criteria:
	Skills assessment criteria: 
the candidate must demonstrate the ability to:

	K3.1 The principles of design.
K3.2 Information sources and document systems.
K3.3 Quality control systems.
K3.4 Different types of technical drawings and specifications to which you will be expected to work.
K3.5 Convention, symbols and abbreviations used.
K3.6 How to identify appropriate data within the drawings and specifications.
K3.7 Importance of the content and accuracy relating to the documents
· assumptions and underpinning information needed.

	S3.1 Obtain the required technical information including:
· technical drawings
· specifications
· concepts
· stakeholder requirements
S3.2 Check the validity of the documentation being used.
S3.3 Correctly identify, extract and interpret information from technical drawings and functional specifications.
S3.4 Review technical information against specification and ensure all information essential information is there and is valid.
S3.5 Use the information obtained to ensure that work output meets the specification.
S3.6 Ensure that customer technical, health and safety requirements are accurately specified and confirmed.
S3.7 Resolve or report any inaccuracies or discrepancies in drawings and specifications (and propose solutions?).

	

Supporting information for the assessment of this unit
Knowledge will be assessed through an online knowledge test which will include multiple-choice that relate to the knowledge assessment criteria above

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?

The candidate is expected to understand and must be able to interpret the following technical specifications and drawings as appropriate:	
· Method statements
· Product worksheets
· tolerances
· technical drawings including:
· assembly drawings
· component drawings
· engineering drawings
· general arrangement drawings
· isometric drawings
· patterns and templates

Sources of information that the candidate is expected to be able to use: 
· document control
· relevant databases
· company procedures
· software packages
· libraries of standards
· catalogue data

The candidate must be able to understand identify and extract the following information: (this is from the existing Assessor guidance)

	conventions, symbols and abbreviations
	Identification and selection of data

	· British and International standards
· Accepted working practises and guidelines

	· loads
· lengths
· layouts
· quantities
· materials specification
· scales
· dimensions
· units (imperial/metric)
· machining quality
· discipline and drawing interfaces
· catalogue data
· standards
· code references
· tolerances
· discipline and drawing interfaces
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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.

	Knowledge assessment criteria: 
the candidate must demonstrate an understanding of the following in order to satisfy the skills assessment criteria:
	Skills assessment criteria: 
the candidate must demonstrate the ability to:

	K4.1 Principles of design.
K4.2 Analysis methods and techniques.
K4.3 Implications of legislation, regulations, standards and guidelines.
K4.4 Structure and content of specifications.
K4.5 Project management life-cycle and related costing considerations.
K4.6 Quality considerations.
K4.7 New and emerging technology, materials and techniques (relevant to the candidates’s sector)
K4.8 Methods for presenting information to the design team.

	S4.1 Research, obtain and prioritise information to identify factors likely to affect design.
S4.2 Identify the factors that will affect design using appropriate methods.
S4.3 Identify the impact of the project life-cycle on the design.
S4.4 Evaluate and prioritise the factors that will affect design using appropriate methods.
S4.5 Record and report the outcomes in a basis of design document in a format suitable for the stakeholder including 
· Spreadsheets
· Drawings
· Calculations
· Sketches
· schedules
· Model walkthrough

	Supporting information for the assessment of this unit
Knowledge is assessed through multiple-choice questions.

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.

The basis of design documents are expected to include information in a number of formats, as appropriate, such as:
· Spreadsheets
· Drawings
· Calculations
· Sketches
· Schedules

The factors that the candidate must understand includes:
· Materials
· Application
· Location
· Risk
· Legal 
· Current health and safety directives e.g. CDM
· Environmental legislation
· National/organisational and international standards and standards
· Environmental
· Safety
· Financial including project life-cycle costing
· Operational
· Method statements
· Work programmes
· Historical records
· Risk/operational maintenance cycle needs
· Operating procedures
· Technological
· National/International standards
· Customers specifications
· Manufacturing specifications
· Procedure manuals
· Operating parameters
· Engineering Requirements
· Materials
· Safety
· Final costs
· Timescale / schedule 
· Tolerances
· Physical dimensions
· Working/operational characteristics

The candidate must demonstrate the application of knowledge, skills and behaviours from Units 1, 2 and 3 as an integral part of achieving the learning outcomes of this unit.
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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..

	Knowledge assessment criteria: 
the candidate must demonstrate an understanding of the following in order to satisfy the skills assessment criteria:
	Skills assessment criteria: 
the candidate must demonstrate the ability to:

	K5.1 Explain engineering challenges
K5.2 Disruptive thinking
K5.3 Innovation
K5.4 Where to find / learn about new ideas/best practice
K5.5 Creativity techniques / brainstorming
K5.6 New and emerging technologies, materials 
K5.7 Design techniques and methodologies for developing design options.
K5.8 Techniques for analysing the design options (need to ensure this is scoped in the section below) 
K5.9 Cost control methods and techniques
K5.10 Complexities of customer requirements
K5.11 How design briefs are presented to the design team and the appropriate formats for recording design options


	S5.1 Research relevant best practice and new thinking relevant to the technical challenge requirements
S5.2 Use a variety of creative techniques to generate ideas
S5.3 Generate engineering concepts to solve technical challenges
S5.4 Investigate an agreed range of design options (AT THIS LEVEL ARE THEY PROVIDED WITH THE OPTIONS?) 
S5.5 Produce design options that meet customer requirements.
S5.6 Confirm the technical feasibility and potential costs of each design option

	Supporting information for the assessment of this unit
Knowledge is assessed through an AO set online multiple-choice knowledge test.

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)

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.
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Unit DD06 Evaluate engineering (or technical) design options to determine the most effective solution

	Learning outcome: The candidate understands and can evaluate engineering designs to determine the most effective solution.

	Knowledge assessment criteria: 
the candidate must demonstrate an understanding of the following in order to satisfy the skills assessment criteria:
	Skills assessment criteria: 
the candidate must demonstrate the ability to:

	K6.1 Criteria used to assess and prioritise technical designs.
K6.2 Design techniques and methodologies for evaluating design options.
K6.3 Work methods and techniques.
K6.4 Characteristics of materials and the relationship with the design.
K6.5 Explain the use of legislation, regulations, standards and guidelines.
K6.6 How design briefs are presented to the design team and the appropriate format for recording design options
	S6.1 Confirm and agree understanding of the design requirements.
S6.2 Deal with any problems identified that relate to the design requirements and agree solutions.
S6.3 Evaluate the design options given and identify which best meets the requirements/design specification.
· technical feasibility and detailed costs 
· implications of health and safety and other relevant regulations and guidelines.
S6.4 Produce and record detailed recommendations.
S6.5 Ensure that the design option selected will work and is practical.
S6.6 Prepare costings and timescales and ensure they are acceptable.
S6.7 Prepare records for recommended design options.
S6.8 Communicate recommendations to the relevant people.
S6.9 Ensure the that the proposed design option(s) can be built / manufactured, proven, operated and maintained in an cost-effective way whilst minimising costs

	Supporting information for the assessment of this unit
Knowledge is assessed through an AO set online multiple-choice knowledge test.

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

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

	Learning outcome: 
1. The candidate understands drawing methods and techniques and can produce detailed drawings and documents to relevant standards and codes.  
2. The candidate understands the techniques and can create the final design package and hand it over for completion.


	Knowledge assessment criteria: 
the candidate must demonstrate an understanding of the following in order to satisfy the skills assessment criteria:
	Skills assessment criteria: 
the candidate must demonstrate the ability to:

	K7.1 Types and sources of technical information required for drawings and documents
K7.2 Selection of data and features for inclusion in technical drawings
K7.3 Drawing methods and techniques.                                                                                                  
K7.4 National standards, materials, formats, conventions and company procedures and practices for producing drawings.
K7.5 Explain procedures for 
a) checking, revising and recording of changes to drawings and documents
b) for drawing revisions and modifications.
c) Clarification of technical queries
d) Storage of technical information and drawings (make sure this is in one of the earlier units)

DESIGN PACKAGE
K7.6 Importance of the final design package what it should include. 

	S7.1 Review the technical information required to produce the detailed drawings:
a) ensure the information is complete
b) ensure the information is valid
S7.2 Identify formats and conventions to use.
S7.3 Review the detailed requirements for the drawings.
S7.4 Produce drawings that are clear and concise and in line with national standards, conventions, company procedures and practices.
S7.5 Produce drawings that are:
a) Paper based
b) Computer based 2D
c) Computer based 3D
S7.6 Ensure  drawings  are  checked  and  approved  by  the  appropriate  people  within  agreed timescales.
S7.7 Ensure drawings and related technical information are appropriately registered and stored securely.
S7.8 Complete any revisions and modifications needed in line with organisational procedures.

DESIGN PACKAGE
S7.9 Complete the design package within agreed timescales.
S7.10 Make a record of issues addressed in the development of the designs.
S7.11 Ensure that designs are recorded and filed in accordance with company procedures.

	Supporting information for the assessment of this unit
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

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

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

The candidate must demonstrate the application of knowledge, skills and behaviours from Units 1, 2 and 3 as an integral part of achieving the learning outcomes of this unit.






[bookmark: _Toc480902201][bookmark: _Toc500339696]3.	Assessment
Achievement of this qualification demonstrates that the candidate is technically competent in engineering/technical design and draughting at level 3.
 
[bookmark: _Toc477858204][bookmark: _Toc480902202][bookmark: _Toc500339697]3.1	Achieving this qualification
Assessment is a combination of knowledge tests, assignments and a final technical presentation.  In order to achieve this vocational qualification the candidate must demonstrate that they have achieved ALL the learning outcomes specified in the qualification units by demonstrating that they have met the assessment criteria and assessment guidance set out in this qualification document.
The candidate must pass the knowledge tests, achieve all the assignments requirements and meet the final technical presentation.  

The scope of the assessment is outlined both in Annex 1 and, the supporting information for assessment that accompanies each unit.

[bookmark: _Toc480902203][bookmark: _Toc500339698][bookmark: _Toc477858189]3.2	Assessing knowledge – online tests
The candidate must pass the online knowledge test(s) for this qualification.  The online knowledge tests are set by the ECITB Awarding Organisation (AO).  The tests are a mixture of multiple-choice and short answer questions.
The candidate must take the knowledge tests in a closed, controlled and invigilated environment at premises approved by the ECITB AO.  
Candidates must prove their identity in order to take an online test.  The candidate is provided with a certificate on completion of each online test and is expected to compile these certificates in their qualification portfolio of evidence.
[bookmark: _Toc480902204]
[bookmark: _Toc500339699]3.3	Assessing skills and behaviours – assignments / portfolio of evidence?
[bookmark: _Toc477858206]There are three routes for the practical assessment to ensure all the learning outcomes and associated assessment criteria are met through the documents and presentations submitted:

1. Applied knowledge: all candidates to submit assignments to be marked which show they can apply their knowledge e.g. on ethics, health and safety etc.
1. Skills demonstration: for D&D the candidate is expected to submit reports and/or presentations which show one or more of the following:
· On-the-job work
· A centre-set case study simulation approved by the AO through the VQ6 procedure
· A case study simulation set by the AO 

[bookmark: _Toc480902205][bookmark: _Toc500339700]3.4	Complexity of decision making 
THIS SECTION NEEDS REVISING TO BE RELEVANT Candidates are responsible for identifying and making decisions as listed below and should show an awareness and understanding of when they are expected to refer to others for final authorisation.  This ability is assessed throughout the qualification.  
In the assignments the candidates are assessed on their ability to do the following which demonstrate critical reasoning and initiative in applying their technical knowledge and understanding:
· deal with problems that are non-routine
· identify and select the most appropriate practical skills and procedures to deal with problems that arise
· use investigation to inform actions
· review how effective their methods and actions have been
· review and evaluate relevant information and make recommendations
· check and review work undertaken at the end of a practical task 

Evidence of this is gained either from the direct observation by an AO approved Assessor during practical assessment of from additional evidence that the candidate is able to provide for their qualification portfolio of evidence.

[bookmark: _Toc491777396][bookmark: _Toc500339701]3.5  Qualification portfolio of evidence
The AO approved centre must collate a portfolio of evidence.  The assessor must review the candidate’s portfolio of evidence ahead of the technical discussion to ascertain:
· certificates of achievement for each knowledge test set by the ECITB AO;
· the assessment records and any certificates of achievement from each practical assessment completed
· documentary evidence generated for or during the observed practical assessment;
· supplementary portfolio evidence that meets the requirements of VARCS
· Valid, Authentic, Reliable, Current and Sufficient;
· Assessor mapping of evidenced candidate achievement to the qualification learning outcomes and assessment criteria.

[bookmark: _Toc491777397][bookmark: _Toc500339702]3.6  Technical assignments and/or presentations
The final stage in gaining this qualification is a presentation to an approved Assessor.  The technical presentation’s purpose is to ??

The AO approved assessor completes a report on the presentation, ideally this will be video or audio recorded and maintained as a record along with the portfolio for external verification.

[bookmark: _Toc500339703][bookmark: _Toc480902209]3.7	Award of ECITB Diploma in 
Once the AO approved Centre is satisfied that the candidate has met all of the requirements of the Qualification then the Centre can request the appropriate qualification certificate for the candidate:
· ECITB Level 3 Diploma in Engineering Design and Draughting

[bookmark: _Toc500339704]3.8	Further information 
For further information either visit the ECITB website or contact ECITB Awarding Organisation:

ECITB AO
Blue Court, Church Lane, Kings Langley, Hertfordshire, WD4 8JP
Tel: 01923 26000
Email: Qualifications@ecitb.org.uk 
Website: www.ecitb.org.uk



[bookmark: _Toc500339705]Annex 1	Assessment guidance and scope: 
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