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	PURPOSE AND RATIONALE OF THE QUALIFICATION 


	Purpose: 

The purpose of the qualification is to develop the necessary knowledge, understanding and skills required for learner`s further learning towards becoming a competent Engineering Technician. It is intended to subsequently empower Engineering Technicians to demonstrate that they are capable of applying their acquired knowledge, understanding, skills, attitudes and values in the engineering working environment. 

A person achieving this qualification will be able to: 


  Competently apply an integration of theory, principles, proven techniques, practical experience and appropriate skills to well-defined problems in the field of engineering while operating within the relevant standards and codes. 

  Demonstrate a comprehensive general engineering knowledge, as well as systematic knowledge, of the main terms, procedures and principles of the engineering discipline. 

  Gather evidence from the relevant sources using advanced retrieval skills, organise and synthesize and present the information professionally in a mode appropriate to the audience. 

  Demonstrate the capacity to understand engineering business management and entrepreneurship within a engineering technical context. 

This and related qualifications will act as a framework for providers, assessors and learners to plan, implement and measure the outcomes of suitable learning programmes, or the recognition of prior learning, in this new discipline. 

The qualification, prepares the learner for an established engineering occupation by incorporating and building on the knowledge gained from a NQF Level 5 Engineering qualification by providing: 


  Competencies required for the specific occupation. 

  Fundamental and further knowledge relevant to and applicable in the specific occupation. 

  Self-management principles. 

  Sufficient fundamental knowledge to support access, articulation and progression to other qualifications. 

Rationale: 

The Engineering profession contributes through its range of distinctive skills to the technological, socio-economic, built environment and environmental infrastructure of the country. Engineering activity facilitates socio-economic growth and sustainability. Engineering activity requires a range of types of professionals (engineers, technologists, technicians and certificated engineers), specialised support personnel as well as artisans. A large number of focussed, specialised or specified occupations support the engineering process. Functions include completion of designs by insertion of codified detail, development and supply of manufacturing and construction information, quality control, inspections, or supervision of production or construction in support of engineering professionals. 

These occupations may originate in several ways: they may be generally recognised; may be an industry sector requirement; may be required by an Act or may be established by ECSA as specified categories. 

These occupations have a common set of generic competencies but differ in detailed technical knowledge and work-related skills. Because these occupations are each focussed on specific technical activities, the qualification allows the learner to become proficient in a limited time. At the same time, the qualification seeks to provide the basis for vertical and horizontal articulation to and from other technical qualifications. 

The Informative Examples of Occupations Supported by this Qualification gives informative (non-definitive) examples of development paths to occupations that can be supported by this qualification (with additional education and training as required). 

Type and Speciality of Occupation: 


  Detail Designer: Roadworks. 

  Detail Designer: Structural Steel. 

  Detail Designer: Reinforced Concrete. 

  Inspector: Lifting Equipment. 

  Inspector: Lifts and Escalators. 

  Maintenance: Medical Equipment Maintenance. 

  Maintenance: Mechanical Practitioner, Electrical Practitioner. 

  Materials Tester: Construction materials. 

  Metrologist: Electrical/temperature Mass. 

  Overseer: Mine/Operations Overseer. 

  Detail Designer: Air-conditioning. 

Engineering higher education and training qualifications are structured in a coherent framework with common sets of generic requirements and discipline or occupation-specific specialisation. This qualification is intended to create a generic base common to a large number of engineering support occupation qualifications. The generic standards approach used to define the requirements for BEng, BTech, ND is therefore used for these certificate qualifications. It is envisaged that training service providers will use this generic engineering qualification to develop appropriate learning programmes for specific occupation content and skills. 

Notes: 


  Programmes implementing this qualification correspond to the Advanced Certificate at NQF Level 6 as defined in the Higher Education Qualifications Framework. 


	LEARNING ASSUMED TO BE IN PLACE AND RECOGNITION OF PRIOR LEARNING 


	It is assumed that learners are already competent in Communication, Mathematics and Science at NQF Level 5 and completed the National Certificate: Engineering at NQF Level 5. 

Recognition of Prior Learning: 

This qualification may be achieved in part or wholly through recognition of prior learning (RPL) processes. 

The provision that the qualification may be obtained through the recognition of prior learning, facilitates access to an education, training and career path in engineering and thus accelerates the redress of past unfair discrimination in education, training and employment opportunities. 

Evidence of prior learning must be assessed through formal RPL processes through recognized methods. Any other evidence of prior learning should be assessed through formal RPL processes to recognize achievement thereof. 

Learners submitting themselves for RPL should be thoroughly briefed prior to the assessment and will be required to submit a Portfolio of Evidence (PoE) in the prescribed format to be assessed for formal recognition. While this is primarily a workplace-based qualification, evidence from other areas of learning may be introduced if pertinent to any of the Exit Level Outcomes (ELOs). 

The structure of this non-unit standard based qualification makes the RPL possible, if the learner is able to demonstrate competence in the knowledge, skills, values and attitudes implicit in this first stage engineering qualification. 

Learners who already work in the engineering industry who believe they possess competencies to enable them to meet some or all of the ELOs listed in the qualification, will be able to present themselves for assessment against those of their choice. 

Access to the Qualification: 


  Access to this qualification is open bearing in mind learning assumed to be in place. 


	RECOGNISE PREVIOUS LEARNING? 


	Y 


	QUALIFICATION RULES 


	The minimum credits in the various knowledge areas is as follows. 

Fundamentals: 


  Natural (Basic) Sciences; 10 Credits. 

  Mathematical Sciences; 15 Credits. 

  Total; 25 Credits 

Core: 


  Engineering Practice; 10 Credits. 

  Computing and Information Technology; 15 Credits. 

  Engineering Sciences; 40 Credits. 

  Total; 65 Credits. 

Electives: 


  Complementary Studies; 10 Credits. 

  Discretionary studies; 20 Credits. 

  Total; 30 Credits. 


  Complementary Studies are portable and include communication inter alia skills. 

  Discretionary credits range from 0-20 provided the total credit is not less than 120. 

Knowledge Area Definitions: 


  Natural (Basic) Sciences: Physics (including mechanics), chemistry, earth sciences and the biological sciences which focus on understanding the physical world, as applicable in each engineering disciplinary context. 

  Complementary studies: Cover those disciplines outside of engineering sciences, basic sciences and mathematics which: (a) are essential to the practice of engineering, including engineering economics, the impact of technology on society and effective communication; and (b) (for NQF Levels 6 and above) broaden the student`s perspective in the humanities or social sciences to support an understanding of the world. 

  Computing and Information Technologies: Encompasses the use of computers, networking and software to support engineering activity and as an engineering activity in itself as appropriate to the discipline. 

  Engineering Practice: Embraces in an appropriate mix for the level and target occupation includes design-related, inspection, testing, maintenance and operations activities. 

  Engineering Sciences: Have roots in the mathematical and basic sciences, and where applicable, in other basic sciences but extend knowledge and develop models and methods in order to lead to engineering applications and solve engineering problems. 

  Mathematical sciences: An umbrella term embracing the techniques of mathematics, numerical analysis, statistics and aspects of computer science cast in an appropriate mathematical formalism. 

Designers of specific qualifications may build on this generic base by specifying occupation-related content and specific skills required. The particular occupation may also require other qualifications, learnerships, skills programmes or further learning. 


	EXIT LEVEL OUTCOMES 


	1. Apply engineering principles to systematically diagnose and solve well-defined specific engineering problems. 

Range: 

Problems are well-defined specific engineering problems having some or all of the following characteristics: 


  Problem statement is concrete, requirements are largely complete and certain in a specified field, but may require refinement. 

  Problems may be unfamiliar but occur in a limited range of familiar contexts and are amenable to solution by established methods. 

  Approach to solution involves standardized methods or codified best practice. 

  Information is concrete and complete, requires checking and possible supplementation. 

  Solutions are encompassed by standards, codes and documented procedures; judgement of outcome needed. 

  Involves specific issues but with few of these imposing conflicting constraints within limitations of procedures. 

2. Execute operational procedures appropriate to the occupational context. 

Range: 

Occupational contexts involve at least one of the following: 


  Design support functions, by applying design procedures using given parameters and produce construction/manufacturing/implementation information. 

  Perform inspections according to specified requirements. 

  Maintenance of specific equipment, plant or infrastructure. 

  Perform tests in accordance with specified requirements. 

  Set up and run manufacturing operations. 

3. Apply relevant Mathematical, Natural (basic) Science and Engineering knowledge in a specific engineering context. 

Range: 

Knowledge is characterized by some or all of the following: 


  Coherent range of fundamental principles in mathematics, natural (basic) science and engineering science underlying the support occupation or recognised practice area. 

  Coherent range of fundamental principles in engineering science and technology underlying an engineering support occupation or recognised practice area. 

  Codified practical knowledge in recognised practice area. 

  Professional communication, socio economic impact, environmental impact, cost analysis, quality procedures. 

  Use of codified engineering analysis methods and procedures, supported by established mathematical formulas, to perform technical calculations. 

4. Communicate technical, supervisory and generic management information. 

Range: 


  Communication includes orally or in writing, using appropriate medium, language, terminology, structure, style and graphical support. 

  Communicate technical information to superiors and peers, interpret instructions; issue clear oral and written instructions to subordinates; receive reports, present technical/project, product/service overviews progress information using defined formats. 

5. Work according to ethics and best practice. 

Range: 

These outcomes will be demonstrated in a learning environment. 

6. Apply self-management principles appropriate to the engineering context. 

Range: 


  The learner must display the self-management attributes 1-5 in the assessment criteria. If the qualification has further management, criteria 6-8 must also be satisfied. 

Critical Cross-Field Outcomes: 

This qualification promotes, in particular, the following Critical Cross-Field Outcomes: 

Identifying and solving problems in which responses indicate that responsible decisions using critical and creative thinking have been made when: 


  Identifying potential risks in the workplace and implementing appropriate solutions to maintain a safe and secure working environment. 

  Identifying and resolving general client queries and deviations from regulatory requirements. 

  Identifying and pro-actively reporting on non-availability of resources and materials. 

Working effectively with others as a member of a group, organisation and community during: 


  Directing appropriate colleagues to attend to client queries. 

  Understanding the impact of service delivery to the client. 

  Activities involving clients, co-workers and suppliers. 

  Communicating and receiving advice from supervisors. 

Organising and managing oneself and one`s activities responsibly and effectively when: 


  Identifying, minimizing and reporting potential occupational health and safety hazards and risks in the workplace. 

  Performing work activities in accordance with industry standard operating procedures. 

  Safety equipment and clothing is selected and prepared in accordance with legislative requirements. 

Collecting, analysing, organising and critically evaluating information to better understand and explain by: 


  Carrying out written instructions issued by the clients and supervisors, correctly and efficiently. 

  Interpreting and recording correct client contact details. 

Communicating effectively using visual, mathematical and/or language skills in the modes of oral and/or written persuasion when: 


  Issuing clear verbal instructions to team members, other colleagues and clients. 

  Actively listening to feedback received from team members, other colleagues and clients. 

  Evaluating and reporting problem situations to team members, other colleagues and clients. 

Using science and technology effectively and critically, showing responsibility towards the environment and health of others when: 


  Interpret various gauge settings, readings and recording the impact on the business. 

  Understanding and interpreting the various gauge reading equipment. 

Demonstrating and understanding of the world as a set of related systems by recognising that problem-solving contexts do not exist in isolation when: 


  Applying the inter-relatedness of the engineering industry as a set of related systems. 

  Recognizing the inter-relatedness between the various business units within the organization. 


	ASSOCIATED ASSESSMENT CRITERIA 


	Assessment Criteria for Exit Level Outcome 1: 


  The problem is identified and defined through engineering principles to determine possible solutions. 

  Information relating to the problem is gathered and analysed through the use of relevant engineering principles. 

  Methodologies chosen for solving the problem are appropriate to the problem and provide a workable solution. 

  Potential solutions to the problem are synthesised in accordance with accepted engineering practices. 

  The solution to the problem is achieved through acceptable engineering principles. 

  Results are evaluated and verified in terms of their suitability to the problem. 

Assessment Criteria for Exit Level Outcome 2: 


  Procedures, processes, codes of practice and regulations are identified and explained in the context of the occupation. 

  The operational procedure selected is justified in terms of its suitability to the context. 

  Procedures and processes selected are executed in accordance with context specific requirements. 

  Variances and risks are identified and actions taken to minimise the risk are appropriate to the context. 

  Reports of activities undertaken are recorded in accordance with context requirements. 

  Legal requirements and codes of practice are adhered to in accordance with the relevant context. 

Assessment Criteria for Exit Level Outcome 3: 


  Mathematical, natural (basic) science and engineering principles are used appropriately to solve engineering problems in the specific context. 

  Measuring instruments and techniques are used and applied appropriately to solve engineering problems. 

  Engineering processes are planned and implemented in accordance with specified context requirements. 

  Engineering processes are reported on and recommendations for future improvement are appropriate to the context. 

Assessment Criteria for Exit Level Outcome 4: 


  Data and information relevant to the communication is generated and assembled through the use of available resources. 

  Technical data is interpreted in accordance with the original meanings. 
> Range: Technical books, periodicals, data packs and quality manuals. 

  Graphical techniques are applied to present the information effectively. 
> Range: Line graphs, histograms, pie charts, bar charts. 

  Technical documents are compiled with sufficient detail relevant to the context. 

  Information is communicated interactively with peers and individuals. 

  Technical presentations are compiled and delivered with a level of technicality appropriate to the target audience. 

Assessment Criteria for Exit Level Outcome 5: 


  The need for maintaining continued competence is identified and explained in accordance with the work context. 

  The role of the occupation in the engineering team is described in terms of relationships and responsibilities. 

  Socio-economic impacts associated with the work context are identified and explained in terms of their causes and effect. 

  The boundaries of personal competence are discerned in relation to working in own occupations. 

  Decision making is limited to the area of current competence. 

  Ethical principles are explained and applied in the occupational context. 

  Consequences of acting outside own limits of competence are identified and accepted in terms of ethics and liability. 

Assessment Criteria for Exit Level Outcome 6: 


  Self-management principles are described and justified appropriately to a given scenario. 

  Work relationships are established and maintained in accordance with applicable team requirements and ethics. 

  Performance measures or benchmarks are identified for specific roles within the occupation. 

  Quality assurance issues are identified and integrated into work performance in accordance with given role responsibilities. 

  Health, safety and environmental risk issues are identified and integrated into work performance in accordance with given role responsibilities. 

  Engineering Management principles are applied appropriately to a project, process or operation in accordance with a given scenario. 

  Projects, processes and operations are monitored and controlled in accordance with a given scenario. 

  Entrepreneurial skills are identified and applied appropriately to a given context. 

Integrated Assessment: 

The applied competence (practical, foundational and reflective competencies) of this qualification will be achieved if a learner is able to achieve the Exit Level Outcomes of the qualification as per the rules specified. Applicable Critical Cross-Field Outcomes must be assessed during any combination of practical, foundational and reflexive competencies assessment methods and tools to determine the whole person development and integration of applied knowledge and skills. 

Certain exit level outcomes are measurable and verifiable through assessment criteria assessed in one application. Applicable assessment tools to assess the foundational, reflective and practical competencies within the regulatory environment. 

A detailed portfolio of evidence is required of the practical, foundational and reflective competencies of the learner. Assessors and moderators should develop and conduct integrated assessment by making use of a range of formative and summative methods. 

Assessors should assess and give credit for the evidence of learning that has already been acquired (RPL) through any form of learning. Unit standards associated with this qualification must be used to assess Specific and Critical Cross-Field Outcomes. 

During integrated assessment, the assessor should make use of formative and summative assessment methods and should assess combinations of practical, foundational and reflective competencies. Because assessment practices must be open, transparent, fair, valid, and reliable and ensure that no learner is disadvantaged in any way whatsoever, the qualification applies in an integrated assessment approach. 

Learning, teaching and assessment are inextricably linked. Whenever possible, the assessment of knowledge, skills, attitudes and values shown in the unit standards should be integrated. Assessment of the fundamental unit standards should be conducted in conjunction with the core and elective unit standards where applicable. 

A variety of methods must be used in assessment, and tools and activities must be appropriate to the context in which the learner is working. Where it is not possible to assess the learner in the workplace or on-the-job, simulations, case studies, role-plays and other similar techniques should be used to provide a context appropriate to the assessment. 

Assessors and moderators should use a range of formative and summative assessment methods. Assessors should assess and give credit for the evidence of learning that has already been acquired through formal, informal and non-formal learning and work experience. Assessment should ensure that all specific outcomes, embedded knowledge and critical cross-field outcomes are evaluated. The assessment of the critical cross-field outcomes should be integrated with the assessment of specific outcomes and embedded knowledge. 

Formative Assessment: 

Assessment criteria for formative assessment will typically take place during training and serves to guide the learner towards full competence and is described in the various unit standards. Formative assessment takes place during the process of learning and assessors can use a range of appropriate assessment methods and tools or in any agreed-upon method of assessment of the knowledge required to perform the various competencies in a holistic manner. To be allowed access to the final qualifying assessment, a learner must show that he/she has reached a level of overall integrated competence. 

The methods of assessment could include but not limited to the following: 


  On-the-job Observations. 

  Role-play and/or Simulations. 

  Knowledge tests, exams, case studies, projects, logbooks, workbooks. 

  Verbal report backs (presentations). 

  Portfolios of Evidence (RPL). 

  Working in teams (360 degrees evaluations). 

  Scenario sketching Incident reports. 

The assessment tools and methods used by the assessor must be: 


  Fair, not to hinder or disadvantage the learner in any way. 

  Valid, to measure what is intended to measure. 

  Reliable, consistent and


