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A. FOREWORD
In order to ensure that the LAO PDR grows competitively over the coming years, we need to establish a culture of excellence in everything that we do. This includes, particularly the Education & Employment sectors, as symbolized by Technical Vocational Education & Training (TVET).

Research has shown that countries without a functioning and effective TVET system will lose out in the competitiveness ratings, with a consequence negative impact on growth etc.

A.1 PROJECT TITLE
Second Strengthen Technical Vocational Education & Training Project in LAO PDR

A.2 PROJECT DONOR & NUMBER
ADB Grant No. 0503-LAO 

B.  PURPOSE OF THIS COMPETENCY STANDARD
The Purpose of the Competency Standard for the Automotive Service and Repair Level 1 is to provide a framework for Competency-Based Training (CBT) Programs resulting in a competent Agro-Machinery Mechanic to support the automotive service and repair industry/sector in Lao PDR.

The Automotive Service and Repair Level 1 is defined in reference to the Prime Minister Decree Number 0036/PM published in 2011, the Ministry of Education and Sport Decree Number 4697/MoES11 published 9 December 2011, the Manual for Developing Competency Standards published December 2011 and the ASEAN Regional Qualification Framework in TVET.

C. COMPETENCY STANDARD/ QUALIFICATION/ JOB DESCRIPTION 
This Competency, Standards/ Qualification of Automotive Service and Repair Level 1 provide a structured occupational outcome for domestic & commercial Agro-Machinery Mechanics. 

Job description

This qualification covers the skills and knowledge in Basic, Common & Core Competencies required by the automotive service and repair industry/sector for Agro-Mechanics Level 1 to perform preventive maintenance of diesel and gas engines, perform tractor undercarriage preventive maintenance, assist in overhauling engine and engine systems, perform electrical system preventive maintenance, service agro-machinery battery and service small engines. This qualification is suitable for entry into the automotive service and repair industry/sector at NVQF Level I in Lao PDR.
Person deemed competent in this qualification:

· has theoretical knowledge in Agro-Machinery  Mechanic Level 1 qualification
· has a range of well-developed skills on Agro-Machinery Mechanic Level 1 qualification to perform preventive maintenance and simple repair

· can perform basic fabrication works using basic tools and equipment 

· work on jobs requiring supervision

· be responsible for the entrusted tools and equipment

· solve routine work problems using basic methods, tools materials and information

Job roles/employment outcomes

The Certificate Level I in Automotive Service and Repair is intended to prepare new employees or recognize and develop existing workers who are performing electrical and mechanical service and repair tasks in the automotive service and repair industry/sector.

Employment outcomes targeted by this qualification is Agro-Mchinery Mechanics Level 1

Application

The qualification is in line with CBT principles and is suitable for a Lao PDR Apprenticeship pathway

Where common/core units of competency are packaged to suit a particular industry sector or occupational outcome, Registered Training Organizations (RTOs) might issue, for example, a:

Certificate I in Automotive Service and Repairer (specializing Agro-machinery Mechanic).
It should be noted that a qualification with a specialization does not change the title of the qualification

CAREER PATH INFORMATION

Career path into the qualification

This qualification may be accessed by direct entry. Credit will be granted towards this qualification to those who have completed Grade level 9 or 12 in Secondary Education under Laos Education System and/or having work experiences in auto Servicing trade 

CAREER PATH FROM THE QUALIFICATION
Further training pathways from this qualification include Certificate II to III within the Automotive Service and Repair training package qualifications.
D. OUTLINE OF THIS COMPETENCY STANDARD
This Competency Standard contains Units of Competency as detailed within. These Units form the basis for CBT Learning Program for Agro-Machinery Mechanic. Each Unit contains the required Elements of Competency. Each Unit being able to stand alone when applied in a work situation 

Each Unit can be amended in content or structure to meet the evolving needs of the Agro-Machinery Mechanics. Changes and amendments to this Competency Standard will be made in line with the existing Quality Assurance Procedures as approved by the appropriate authority.

This Competency Standard is structured in line with the approved Manual for Developing Competency Standards, developed as a part of the SSTVETP program. For Quality Assurance purposes, each Unit is coded in line with the example below:

Code Example

	Occupation
	Job
	Sub Sector
	Level
	Unit Type
	Unit No.
	Version No.

	Machinery Mechanics and Repair
	Agro-Machinery Mechanic
	Engine
	NLVQF
	Core
	
	

	723
	7233
	2
	1
	3
	08
	1


Code example above displayed as:

723.7233.213.08.1
Automotive Sub-Sectors

Sub-Sector:

0
No sub-sector

1
General

2
Engine

3
Powertrain

4
Chassis & Suspension

5
Electrical

6
Body & Painting

7 
Car air conditioning

Each Competency Standard for a Job contains a mix of Units structured as follows:

Basic Units
– cover a range of occupations

Common Units
– Common to jobs in the automotive service and repair industry/sector

Core Units
– Technical & Specific to this job

COMPETENCY STANDARD

E.  BASIC UNITS OF COMPETENCY

UNIT 1: RESPOND TO WORKPLACE COMMUNICATION
	UNIT CODE:
	723.7233.011.01.1

	UNIT DESCRIPTOR: 

              This unit covers the knowledge, skills and attitudes required in responding to workplace communication. This unit specifically involves following routine spoken messages and performing workplace duties following written notices.

	ELEMENTS
	PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1. Follow routine spoken messages.
	1.1 Required information is gathered by listening attentively and correctly interpreting or understanding information/instructions

1.2 Instructions/information are properly recorded

1.3 Instructions are acted upon immediately in accordance with information received 

1.4 Clarification is sought from workplace supervisor on all occasions when any instruction/information is not clear

	2. Perform workplace duties following written notices.
	2.1 Written notices and instructions are read and   interpreted correctly in accordance with organizational guidelines.
2.2 Routine written instruction is followed in sequence

2.3 Feedback is given to workplace supervisor based on the instructions/information received


Range of Variables

	VARIABLES
	RANGE

	1. Written notices and instructions
	It may refer to:
1.1. Handwritten and printed material

1.2. Internal memos

1.3. External communications

1.4. Electronic mail

1.5. Briefing notes

1.6. General correspondence

1.7. Marketing materials

1.8. Journal articles

	2. Organizational Guidelines
	It may include:

2.1 Information documentation procedures

2.2 Company policies and procedures

2.3 Organization manuals

2.4 Service manual


Evidence Guide

	1. Critical aspects of Competency
	Assessment requires evidence that the candidate:

1.1. Demonstrated knowledge of organizational procedures for handling verbal and written communications

1.2. Received and acted on verbal messages and instructions

1.3. Demonstrated competency in recording instructions/information

	2. Underpinning knowledge and attitudes
	2.1 Knowledge of organizational policies/guidelines in regard to processing internal/external information

2.2 Ethical work practices in handling communications

2.3 Communication process

	3. Underpinning skills
	3.1 Conciseness in receiving and clarifying messages/information/communication

3.2 Accuracy in recording messages/information

	4. Resource implications
	The following resources should be provided:

4.1 Pens

4.2 Note pads 

	5. Method of assessment
	Competency in this Unit should be assessed through:

5.1 Direct Observation

5.2 Oral interview

5.3 Written Evaluation

5.4 Third Party Report

	6. Context for assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines.


UNIT 2: WORK WITH OTHERS

	UNIT CODE:
	723.7233.011.02.1

	UNIT DESCRIPTOR: 

This competency unit includes the knowledge, skills and attitudes required in working with others. This unit specifically involves developing effective workplace relationship and contributing to work group activities.

	ELEMENTS
	PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables)..

	1. Develop effective workplace relationship
	1.1 Duties and responsibilities are done in a positive manner to promote cooperation and good relationship

1.2 Assistance is sought from workgroup when difficulties arise and addressed through discussions

1.3 Feedback provided by others in the team is encouraged, acknowledged and acted upon

1.4 Differences in personal values and beliefs are respected and acknowledged in the development

	2. Contribute to work group activities
	2.1 Support is provided to team members to ensure workgroup goals are met

2.2 Constructive contributions to workgroup goals and tasks are made according to organizational requirements
2.3 Information relevant to work is shared with team members to ensure designated goals are met


Range of Variables

	VARIABLES
	RANGE

	1. Duties and responsibilities 
	It may refer to:

1.1 Job description and employment arrangements

1.2 Organization’s policy relevant to work role

1.3 Organizational structures

1.4 Supervision and accountability requirements including OHS

1.5 Code of conduct

	2. Work group 
	t may refer to:

2.1 Supervisor or manager

2.2 Peers/work colleagues

2.3 Other members of the organization

	3. Feedback 
	May include but not limited to:

3.1 Formal/Informal performance appraisal

3.2 Obtaining feedback from supervisors and colleagues and clients

3.3 Personal, reflective behavior strategies

3.4 Routine organizational methods for monitoring service delivery

	4. Support is provided to team members
	May include but not limited to:

4.1 Explaining/clarifying

4.2 Helping colleagues

4.3 Providing encouragement

4.4 Providing feedback to another team member

4.5 Undertaking extra tasks if necessary

	5. Organizational requirements


	May include but not limited to:

5.1 Goals, objectives, plans, system and processes

5.2 Legal and organization policy/guidelines 

5.3 OHS policies, procedures and programs

5.4 Ethical standards

5.5 Defined resources parameters

5.6 Quality and continuous improvement processes and standards


Evidence Guide

	1. Critical aspects of Competency
	Assessment requires evidence that the candidate:

1.1. Provided support to team members to ensure goals are met

1.2. Acted on feedback from clients and colleagues

1.3. Accessed learning opportunities to extend own personal work competencies to enhance team goals and outcomes

	2. Underpinning knowledge and attitudes
	2.1 The relevant legislation that affects operations, especially with regards to safety 

2.2 Reasons why cooperation and good relationships are important

2.3 Knowledge of the organization’s policies, plans and procedures

2.4 Understanding how to elicit and interpret feedback

2.5 Knowledge of workgroup member’s responsibilities and duties

2.6 Importance of demonstrating respect and empathy in dealings with colleagues

2.7 Understanding of how to identify and prioritize personal development opportunities and options

	3. Underpinning skills
	3.1 Ability to read and understand the organization’s policies and work procedures

3.2 Writing simple instructions for particular routine tasks

3.3 Interpreting information gained from correspondence

3.4 Communication skills to request advice, receive feedback and work with a team

3.5 Planning skills to organized work priorities and arrangement

3.6 Technology skills including the ability to select and use technology appropriate to a task

3.7 Ability to relate to people from a range of social, cultural and ethnic backgrounds

	4. Resource implications
	The following resources should be provided:

4.1 Access to relevant workplace or appropriately simulated environment where assessment can take place

4.2 Materials relevant to the proposed activity or task

	5. Method of assessment
	Competency in this Unit should be assessed through:

5.1 Direct observations of work activities of the individual member in relation to the work activities of the group

5.2 Observation of simulation and/or role play involving the participation of individual member to the attainment of organizational goal

5.3 Case studies and scenarios as a basis for discussion of issues and strategies

	6. Context for assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while task are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines


UNIT 3: DEMONSTRATE POSITIVE WORK VALUES

	UNIT CODE:
	723.7233.011.03.1

	UNIT DESCRIPTOR: 

 This competency unit includes the knowledge, skills, and attitude required in demonstrating positive work values. This unit specifically involves defining the purpose    of work, applying work values/ethics, dealing with ethical problems and maintaining integrity of conduct in the workplace.

	ELEMENTS
	PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1.  Define the purpose    of work


	1.1 One’s unique sense of purpose for working and the why’s of work are identified, reflected on and clearly defined for one’s development as a person and as a member of society.

1.2 Personal mission is in harmony with company’s values

	2. Apply work values/ethics 
	2.1 Work values/ethics/concepts are classified and reaffirmed in accordance with the transparent company ethical standards, policies and guidelines.

2.2 Work practices are undertaken in compliance with industry work ethical standards, organizational policy and guidelines

2.3 Personal behavior and relationships with co-workers and/or clients are conducted in accordance with ethical standards, policy and guidelines.

2.4 Company resources are used in accordance with transparent company ethical standard, policies and guidelines.



	3. Deal with ethical problems
	3.1 Company ethical standards, organizational policy and guidelines on the prevention and reporting of unethical conduct are accessed and applied in accordance with transparent company ethical standard, policies and guidelines.

3.2 Work incidents/situations are reported and/or resolved in accordance with company protocol/guidelines.

3.3 Resolution and/or referral of ethical problems identified are used as learning opportunities.

 

	4. Maintain integrity of conduct in the workplace
	4.1 Personal work practices and values are demonstrated consistently with acceptable ethical conduct and company’s core values.

4.2 Instructions to co-workers are provided based on ethical, lawful and reasonable directives. 

4.3 Company values/practices are shared with co-workers using appropriate behavior and language.




Range of Variables

	VARIABLES
	RANGE

	1. Work values/ethics/ concepts
	May include but are not limited to:

1.1 Commitment/ Dedication

1.2 Sense of urgency

1.3 Sense of purpose

1.4 Love for work

1.5 High motivation

1.6 Orderliness

1.7 Reliability

1.8 Competence

1.9 Dependability

1.10 Goal-oriented

1.11 Sense of responsibility

1.12 Being knowledgeable

1.13 Loyalty to work/company

1.14 Sensitivity to others 

1.15 Compassion/Caring attitude

1.16 Balancing between family and work

1.17 Sense of nationalism

	2. Work practices
	May include but not limited to:

2.1 Quality of work

2.2 Punctuality

2.3 Efficiency

2.4 Effectiveness

2.5 Productivity

2.6 Resourcefulness

2.7 Innovativeness/Creativity

2.8 Cost consciousness

2.9 5S

2.10 Attention to details

	3. Company resources
	May include:

3.1 Consumable materials

3.2 Equipment/Machineries

3.3 Human

3.4 Time

3.5 Financial resources

	4. Incidents/situations
	May include:

4.1 Violent/intense dispute or argument

4.2 Gambling

4.3 Use of prohibited substances

4.4 Pilferages

4.5 Damage to person or property

4.6 Vandalism

4.7 Falsification

4.8 Bribery

4.9 Sexual Harassment

4.10 Blackmail

	5. Instructions
	Includes:

5.1 Verbal

5.2 Written


Evidence Guide

	1. Critical aspects of   

competency
	Assessment requires evidence that the candidate:

1.1 Identified one’s unique sense of purpose for working

1.2 Clarified and affirmed work values/ethics/concepts consistently in the workplace

1.3 Demonstrated work practices satisfactorily and consistently in compliance with industry work ethical standards, organizational policy and guidelines

1.4 Demonstrated personal behaviour and relationships with co-workers and/or clients consistent with ethical standards, policy and guidelines.

1.5  Followed company ethical standards, organizational policy and guidelines on the prevention and reporting of unethical conduct/behaviour

	2. Underpinning Knowledge and attitude 
	2.1 Occupational health and safety

2.2 Work values and ethics

2.3 Company performance and ethical standards

2.4 Company policies and guidelines

2.5 Fundamental rights at work including gender sensitivity

2.6 Work responsibilities/job functions

2.7 Corporate social responsibilities

2.8 Company code of conduct/values

2.9 Balancing work and family responsibilities

	3. Underpinning skills
	3.1 Showing interpersonal skills
3.2 Applying communication skills
3.3 Performing self-awareness, understanding and acceptance
3.4 Applying good manners and right conduct

	4. Resource implications
	The following resources should be provided:

4.1 Workplace or assessment location 

4.2 Case studies/Scenarios

	5. Method of assessment
	Competency in this Unit should be assessed through:

5.1 Portfolio Assessment 

5.2 Interview

5.3 Third Party Reports

	6. Context for assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while task are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines


UNIT 4: PRACTICE HOUSEKEEPING PROCEDURES
	UNIT CODE:
	723.7233.011.04.1

	UNIT DESCRIPTOR: 

 This competency unit includes the knowledge, skills, and attitude required in practicing housekeeping procedures. This unit specifically involves sorting and removing unnecessary items, arranging items, maintaining work area, tools and equipment, following standardized work process and procedures and performing work spontaneously

	ELEMENTS
	PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1.  Sort and remove unnecessary items 
	1.1 Reusable, recyclable materials are sorted in accordance with company/office procedures

1.2 Unnecessary items are removed and disposed of in accordance with company or office procedures

	2.  Arrange items 
	2.1 Items are arranged in accordance with company/office housekeeping procedures

2.2 Work area is arranged according to job requirements

2.3 Activities are prioritized based on instructions.

2.4 Items are provided with clear and visible identification marks based on procedure

2.5 Safety equipment and evacuation passages are kept clear and accessible based on instructions

	3.  Maintain work area, tools and equipment 
	3.1 Cleanliness and orderliness of work area is maintained in accordance with company/office procedures

3.2 Tools and equipment are cleaned in accordance with manufacturer’s instructions/manual

3.3 Minor repairs are performed on tools and equipment in accordance with manufacturer’s instruction/manual

3.4 Defective tools and equipment are reported to immediate supervisor  

	4.   Follow standardized work process and procedures 
	4.1 Materials for common use are maintained in designated area based on procedures

4.2 Work is performed according to standard work procedures

4.3 Abnormal incidents are reported to immediate supervisor

	5.   Perform work spontaneously 
	5.1 Work is performed as per instruction

5.2 Company and office decorum are followed and complied with

5.3 Work is performed in accordance with occupational health and safety (OHS) requirements


Range of Variables

	VARIABLES
	RANGE

	1. Unnecessary items
	May include but are not limited to:

1.1 Non-recyclable materials

1.2 Unserviceable tools and equipment

1.3 Pictures, posters and other materials not related to work activity

1.4   Waste materials

	2. Identification marks
	Includes:

2.1 Labels

2.2 Tags

2.3 Color coding

	3. Minor repair
	May include but not limited to:

3.1 Replacement of parts

3.2 Application of lubricants

3.3 Sharpening of tools

3.4 Tightening of nuts, bolts and screws

	4. Decorum


	4.1 Company/ office rules and regulations 

4.2 Company/ office uniform

4.3 Behavior   


Evidence Guide

	1. Critical aspects of competency
	Assessment requires evidence that the candidate:

1.1 Practiced the basic procedures of 5S

	2. Underpinning Knowledge and attitude 
	2.1 Principles of 5S

2.2 Work process and procedures

2.3 Safety signs and symbols

2.4 General OH&S principles and legislation

2.5 Environmental requirements relative to work safety

2.6 Accident/Hazard reporting procedures

	3. Underpinning skills
	3.1 Performing basic communication skills

3.2 Carrying-out Interpersonal skills

3.3 Reading skills required to interpret instructions

3.4 Reporting/recording accidents and potential hazards

	4. Resource implications
	The following resources must be provided:
4.1 Facilities
4.2 Materials tools and equipment necessary for the activity

	5. Methods of assessment
	Competency must be assessed through:

5.1 Third party report

5.2 Interview

5.3 Demonstration with questioning

	6. Context for assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines


UNIT 5: 
DEMONSTRATE THE USE OF BASIC MATHEMATICAL CONCEPTS AND TECHNIQUES
	UNIT CODE:
	723.7233.011.05.1

	UNIT DESCRIPTOR: 

 This competency unit includes the knowledge, skills, and attitude required in demonstrating the use of basic mathematical concepts and techniques. This unit specifically involves in using the four fundamental operations with ease and performing basic measurements needed in the workplace.

	ELEMENTS
	PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1. Use the four fundamental operations with ease
	1.1. Arithmetic fundamentals are distinguished and identified.
1.2. Arithmetic operations can be understood.
1.3. Basic computations are performed/applied using the four arithmetical operations.

	2. Perform basic measurements needed in the workplace.
	2.1 Basic measurements are identified and applied

2.2 Accuracy in applying basic measurements is shown


Range of Variables

	VARIABLES
	RANGE

	1. Arithmetic fundamentals
	May refer to:

1.1 Use of correct mathematical symbols in solving simple mathematical problems

1.2 Add and subtract whole numbers to solve work problems

1.3 Multiply and divide whole numbers

1.4 Apply knowledge of multiplication and division to solve daily work problems


Evidence Guide

	1. Critical aspects of Competency
	Assessment requires evidence that the candidate:

1.1. Demonstrated knowledge of addition, subtraction, multiplication and division.
1.2. Performed/applied basic computations using the four arithmetical operations.
1.3. Applied basic measurements in accordance with measurement computation requirements.

	2. Underpinning knowledge 
	2.1 Use of correct mathematical symbols and applications.
2.2 Methods of computing basic mathematical equations

2.3 Method of measuring simple dimensions

	3. Underpinning Skills
	3.1 Understanding the order of operations of the four mathematical operations to solve problems in the workplace

3.2 Using correct mathematical symbols and applications.

3.3 Computing basic mathematical equations

3.4 Measuring simple dimensions

	4. Resource Implications
	The following resources must be provided:

4.1 Pens

4.2 Notepads

4.3 Calculators

	5. Methods of Assessment
	Competency may be assessed through:

5.1 Computing work-related problems

5.2 Determining unit price

	6. Context for asse
7. ssment
	7.1 Competency may be assessed on the job or simulated environment.

7.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

7.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines


UNIT 6: PRACTICE ENVIRONMENTAL PROTECTION
	UNIT CODE:
	723.7233.011.06.1

	UNIT DESCRIPTOR: 

 This competency unit includes the knowledge, skills and attitudes required in practicing environmental protection.  This unit specifically involves showing awareness with guidelines for environmental concerns.

	ELEMENTS
	PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1. Show awareness with guidelines for environmental concerns 
	1.1 Environmental legislations/conventions and local ordinances are identified according to the different environmental aspects/impact.                            

1.2 Industrial standard/environmental practices are observed in accordance with different national and international environmental concerns.


Range of Variables

	VARIABLES
	RANGE

	1. Legislations/conventions 
	 May include but are not limited to:

1.1 Clean Air act 

1.2 Clean Water Act 

1.3 Solid Waste Management

	2. Environmental aspects/impacts 
	May include but not limited to :
2.1 Air pollution

2.2 Water pollution

2.3 Noise pollution

2.4 Solid waste 

2.5 Flood control

2.6 Deforestation/denudation 

2.7 Radiation/nuclear /radio frequency/ microwaves

2.8 Soil erosion (e.g.quarrying, mining, etc.)

2.9 Marine life protection

	3. Industrial standards/ environmental practices
	3.1 ECC standards

3.2 ISO standards 

3.3 Environmental Management Systems (EMS)


Evidence Guide

	1. Critical aspects of 

       Competency 
	 Assessment requires evidence that the candidate:

1.1 Demonstrated knowledge of environmental legislations and local ordinances according to the different environmental issues/concerns.

1.2 Described industrial standard environmental practices according to the different environmental issues/concerns.

1.3 Implemented and monitored environmental practices on a periodic basis as per company guidelines

1.4 Monitored and reported to proper authorities any environmental incidents 

	2. Underpinning knowledge 
	2.1 Features of an environmental management strategy

2.2 Environmental issues/concerns

2.3 Waste minimization hierarchy

2.4 Environmental planning/management

2.5 Community needs and expectations

2.6 Resource availability

2.7 Environment-friendly/environmental advocates

2.8 5S of Good Housekeeping

2.9 3Rs – Reduce, Reuse & Recycle

2.10 Sanitary Code

	3. Underpinning Skills
	3.1 Communicating effectively

3.2 Understanding with the research process

3.3 Reading/interpreting data and information

3.4 Following environmental protection requirements/laws

	4. Resource Implications
	The following resources MUST be provided:

4.1 Workplace/Assessment location

4.2 Legislation, policies, procedures, protocols and local ordinances relating to environmental protection

4.3 Case studies/scenarios relating to environmental protection

	5. Methods of Assessment
	Competency may be assessed through:

5.1 Written/oral examination

5.2 Interview/third party reports

5.3 Simulations and role-plays

	6. Context for assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines


F. COMMON UNITS OF COMPETENCY
UNIT 1: Perform Mensuration and Calculation
	UNIT CODE:
	723.7233.012.01.1

	UNIT DESCRIPTOR: 
            This competency unit includes the knowledge, skills and attitudes required in performing mensuration and calculation. This unit specifically involves selecting measuring   instruments, carrying-out measurements and calculation and maintaining measuring instruments.

	ELEMENTS
	PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1. Select measuring    

instruments
	1.1 Object or component to be measured is identified

1.2 Correct specifications are obtained from relevant source

1.3 Appropriate measuring instrument is selected according to job requirements

	2. Carry out 

     measurements 

     and calculation


	2.1 Measuring tools are selected in line with job requirements

2.2 Accurate measurements are obtained in accordance with the job requirements

2.3 Calculation needed to complete work tasks are performed using the four fundamental operations of addition (+), subtraction (-), multiplication (x) and division (/).

2.4 Calculations involving fractions, percentages and mixed numbers are used to complete workplace tasks.

2.5 Numerical computation is self-checked and corrected for accuracy

2.6 Instruments are read to the limit of accuracy of the tool.

	3. Maintain measuring instruments


	3.1 Measuring instruments are kept free from corrosion

3.2 Measuring instruments are not dropped to avoid damage

3.3 Measuring instruments are cleaned before and after using.


Range of Variables

	VARIABLES
	RANGE

	1. Measuring instruments
	May include:

1.1 Multi tester

1.2 Micrometer (Inside, outside, depth)

1.3 Vernier caliper (Outside, inside)

1.4 Dial Gauge with Magnetic Stand

1.5 Plastigauge

1.6 Straight Edge

1.7 Thickness gauge

1.8 Torque Gauge

1.9 Small Hole gauge

1.10 Telescopic Gauge

1.11 Try square

1.12 Protractor

1.13 Combination gauge

1.14 Steel rule 

	2. Calculation


	May include but not limited to:

2.1 Volume

2.2 Area

2.3 Displacement

2.4 Inside diameter

2.5 Circumference

2.6 Length

2.7 Thickness

2.8 Outside diameter

2.9 Taper

2.10 Out of roundness

2.11 Clearance

2.12 End play/thrust clearance


Evidence Guide

	1. Critical aspects of competency


	Assessment requires evidence that the candidate:

1.1 Selected measuring instruments in accordance with job requirements.

1.2 Carried out accurate measurements and calculations in accordance with required measurement tolerance.
1.3 Calculation needed to complete work tasks are performed using the four fundamental operations in accordance with desired accuracy.

1.4 Maintained measuring instruments in accordance with manufacturer’s specification.

	2. Required Knowledge 
	2.1 Principles of measurements and checking

2.2 Types of Measuring instruments their uses and accuracy.
2.3 Safe handling procedures in using measuring instruments

2.4 Measurement fits and tolerances
2.5 Four fundamental operation of mathematics

2.6 Calculations involving fractions percentages and mixed numbers.

2.7 Formula for volume, area, perimeter and other geometric figures

	3. Required skills
	3.1 Measuring dimensions using appropriate measuring instruments

3.2 Measuring to within the required accuracy

3.3 Caring and Handling f measuring instruments

3.4 Calibrating and using measuring instruments

3.5 Performing calculation by addition, subtraction, multiplication and division
3.6 Visualizing objects and shapes

3.7 Interpreting formula for volume, area, perimeter and other geometric figures

	4. Resource implication
	The following resources should be provided:

4.1 Workplace location

4.2 Measuring instrument appropriate to servicing processes

4.3 Instructional materials relevant to the proposed activity

	5. Method of assessment


	Competency in this unit may be assessed through:

5.1 Observation with questioning

5.2 Written or oral examination

5.3 Interview

5.4 Demonstration 

	6. Context for assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines


UNIT 2: USE AND APPLY LUBRICANTS/COOLANTS
	UNIT CODE:
	723.7233.012.02.1

	UNIT DESCRIPTOR: 

              This competency unit the includes knowledge, skills and attitudes required in using and applying lubricants/coolants. This unit specifically involves identifying the types of lubricants/coolants, using and applying lubricants/coolant and performing housekeeping activities.

	ELEMENTS
	PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1. Identify types of 

lubricants/ coolants
	1.1 Correct information on lubrication schedule is accessed and interpreted from appropriate manufacturers specifications manuals
1.2 Type and quantity of lubricants/coolants are identified as per job requirements

	2. Use and apply  

      lubricants/coolant
	2.1 Correct procedure for change of lubricant is identified following manufacturer’s specification or manual

2.2 Correct tools and equipment are selected and used in line with job requirements

2.3 Existing lubricants are removed and replaced with specified types and quantity of new materials in line with manufacturer’s specification

2.4 Safe procedure and use of Personal Protective Equipment (PPE) are observed when replacing lubricants.
2.5 Used lubricants are disposed in accordance with environmental guidelines

2.6 Work is checked in line with company SOP.

	3. Perform housekeeping activities
	3.1 Tools, equipment and materials are properly stored as per company SOP

3.2 Workplace is free from waste materials


Range of Variables

	VARIABLES
	RANGE

	1. Lubrication schedule
	May include:

1.1 Kilometers traveled used

1.2 Number of hours used

1.3 Number of months the lubricant have used

	2. Manuals
	May include:

2.1 Manufacturer’s specification manual

2.2 Periodic Maintenance manual

2.3 Service Manual

	3. Lubricants / Coolant


	May include:

3.1 Engine oil:

· Diesel engine oil

· Gasoline engine oil

3.2 Automatic Transmission Fluid

· Destro II

· T4

3.3 Gear oil lubricants:

· Oil #90

· Oil #140

· Oil #30

· Oil #40

3.4 Grease

· Special (velocity joint)  

· Molybdenum disulfate)

· Ordinary

· Multi-purpose oil

· Contact point lubricant (grease)
	3.5 Brake/Clutch System

· Brake fluid

· DOT3

3.6 Power Steering Fluid

·  Hydraulic Fluid

3.7 Radiator Coolant

· Long last coolant

3.8 A/C Compressor Oil

· Pag oil

	4. Personal Protective Equipment (PPE)


	May include:

4.1 Apron

4.2 Gloves

4.3 Goggles

4.4 Safety shoes



	5. Tool and 

      equipment
	May include but not limited to:

5.1 Hand tools

5.2 Oiler

5.3 Oil Dispenser

5.4 Grease gun


Evidence Guide

	1. Critical aspects of competency


	Assessment requires evidence that the candidate:

1.1 Identified types of lubricants and lubrication schedule in accordance with manufacturer’s specification
1.2 Used and applied lubricants following workplace and manufacturer’s requirements/specifications.
1.3 Observed safe procedure and use of PPE when removing or replacing lubricant following workplace and OH&S requirements.
1.4 Performed housekeeping following workplace requirements/policy.

	2. Required Knowledge 


	2.1 Principles of lubrication

2.2 Types/Classification of Lubricants

2.3 Purpose of lubrication (problem and effects)

2.4 Lubrication schedule procedure
2.5 Car manufacturer’s manual of lubrication procedure and specification

2.6 Procedure, methods and techniques of changing lubricants.

2.7 Types and use of tools when performing lubrication activities.

2.8 OHS and environmental requirements when performing lubrication works

2.9 Methods of storing and keeping tools and materials
2.10 Workplace housekeeping procedures

2.11 Cause and effects of oil dilution
2.12 Hazard associated with lubrication

	3. Required skills
	3.1 Handling of oils (Gear, oil, engine oil)

3.2 Classifying different types of Lubricants

3.3 Performing lubrication activities
3.4 Carrying-out oil change 

3.5 Housekeeping of work station

3.6 Using lubrication tools and equipment accordingly

3.7 Storing tools, equipment and materials properly
3.8 Performing waste disposal in accordance with workplace instruction

	4. Resource implication


	The following resources should be provided:

4.1 Workplace: Real or simulated work area

4.2 Appropriate tools and equipment

4.3 Materials relevant to activity

	5. Method of assessment


	Competency in this unit may be assessed through:

5.1 Demonstration with questioning

5.2 Written/Oral examination

	6. Context for assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines


UNIT 3: INTERPRET TECHNICAL DRAWING
	UNIT CODE:
	723.7233.012.03.1

	UNIT DESCRIPTOR: 
               This competency unit includes the knowledge, skills and attitudes required in interpreting and making simple technical drawing. This unit specifically involves interpreting technical drawing, selecting correct technical drawing and applying freehand sketching.

	ELEMENTS
	PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1. Interpret technical drawing
	1.1 Components, assemblies or objects are recognized as required

1.2 Dimensions are identified appropriately in accordance with technical drawings, sketch and manual requirements.
1.3 Instructions are identified and followed as required.
1.4 Materials and consumables are identified in accordance with design, technical drawing requirements/specifications.
1.5 Drawing are identified appropriately following the standards of the trade.

	2. Select correct technical drawing


	2.1 Drawing is checked and validated against job requirements or equipment

2.2 Drawing version is checked and validated in accordance with manuals/design.

	3. Apply freehand     sketching
	3.1 Correct freehand sketching is produced using the necessary tools and materials.
3.2 Standards symbols are applied when developing drawings/sketches.


Range of Variables

	VARIABLE
	RANGE

	1. Manual
	May include:

1.1 Technical drawing manual

1.2  Manufacturers schematic diagram

	2. Drawing
	May include:

2.1 Drawing symbols

2.2 Alphabet of lines

2.3 Orthographic views

2.3.1 Front view

2.3.2 Right side view/Left side view

2.3.3 Top view

2.3.4 Pictorial

2.4 Schematic diagram

	3. Tools and materials
	May include:

3.1 Compass

3.2 Divider

3.3 Rulers

3.4 Triangles

3.5 Drawing tables

3.6 Computer

	4. Materials
	May include:

4.1 Drawing plate

4.2 Pencil and eraser

4.3 Scotch tape

4.4 Masking tape

	5. Standards symbols
	May include:

5.1 ISO 

5.2 DIN

5.3 JIS

5.4 SAE

5.5 ASTM

5.6 ASME


Evidence Guide

	1. Critical aspects of competency
	Assessment requires evidence that the candidate:

1.1 Identified dimensions appropriately in accordance with technical drawings, sketch and manual requirements.
1.2 Identified drawing appropriately following the standards of the trade
1.3 Checked drawing version and validated in accordance with manuals/design.

1.4 Produced correct freehand sketching using the necessary tools and materials.

	2. Required Knowledge 
	2.1 Drawing standard symbols

2.2 Methods of developing technical drawings

2.3 Orthographic projections
2.4 Safe handling of tools and consumables

2.5 Identification of types of drawing

2.6 Required values when performing technical drawing interpretation and freehand sketching (Patience, Perseverance, Attention to Details)

	3. Required skills
	3.1 Drawing/interpreting orthographic drawing

3.2 Handling of drawing instruments

3.3 Identifying dimensions appropriately in accordance with technical drawings, sketch and manual requirements.

3.4 Identifying drawing appropriately following the standards of the trade

3.5 Checking drawing version and validating in accordance with manuals/design.

3.6 Producing correct freehand sketching using the necessary tools and materials.

	4 Resource implications
	The following resources should be provided:

4.1 Drawing room

4.2 Appropriate tools

4.3 Materials relevant to activity

	5 Method of assessment
	Competency in this unit may be assessed through:

5.1 Observation with questioning

5.2 Written/Oral examination

5.3 Presentation of Finished drawing

	6 Context for assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while task are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines


UNIT 4: PERFORM SHOP MAINTENANCE
	UNIT CODE:
	723.7233.012.04.1

	UNIT DESCRIPTOR: 

This competency unit includes the knowledge, skills and attitudes required in performing shop maintenance.  This unit specifically involves inspecting/cleaning tools and work area, storing/arranging tools and shop equipment, disposing wastes/used lubricants and reporting damaged tools/equipment.

	ELEMENTS
	PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1. Inspect/clean tools and work area
	1.1 Cleaning solvent used as per workshop/tools cleaning requirement.
1.2 Work area is checked and cleaned

1.3 Wet surface/spot in work area is wiped and dried.

	2. Store/arrange tools and shop equipment


	2.1 Tools/equipment are checked and stored in their respective shelves/location.
2.2 Corresponding labels are posted and visible.
2.3 Tools are safely secured and logged in the records.

	3. Dispose wastes/used lubricants
	3.1 Containers for used lubricants are visibly labeled.
3.2 Wastes/used lubricants are disposed as per workshop standard operating procedures (SOP).

	4. Report damaged tools/equipment


	4.1 Complete inventory of tools/equipment is maintained.
4.2 Damaged tools/equipment/facilities are identified and repair recommendation is given.
4.3 Reports prepared have no error/discrepancy.


Range of Variables

	VARIABLE
	RANGE

	1. Cleaning requirement
	May include:

1.1 Cleaning solvent

1.2 Inventory of supplies, tools, equipment, facilities

1.3 List of mechanics/technicians 

1.4 Rags

1.5 Broom

1.6 Map

1.7 Pail

1.8 Used oil container

1.9 Oiler

1.10 Dust/waste bin

	2. Work Area
	May include:

2.1 Workshop areas for servicing/repairing light and/or heavy vehicle and/or plant transmissions and/or outdoor power equipment

2.2 Open workshop/garage and enclosed, ventilated office area

2.3 Other variables may include workshop with:

· Mess hall

· Wash room

· Comfort room


Evidence Guide

	1. Critical aspects of competency
	Assessment requires evidence that the candidate:

1.1 Cleaned workshop tools/facilities

1.2 Maintained equipment, tools and facilities

1.3 Disposed wastes and used lubricants/fluid as per required procedure.

	2. Required Knowledge 
	2.1 5S or TQM

2.2 Service procedures

2.3 Relevant technical information

2.4 Safe handling of equipment and tools 

2.5 Vehicle safety requirements

2.6 Workshop policies

2.7 Personal safety procedures

2.8 Procedures on fire extinguishers use and fire prevention

2.9 Storage/disposal of hazardous/flammable materials

2.10 Positive Work Values (Perseverance, Honesty, Patience, Attention to Details)

	3. Required skills
	3.1 Handling/Storing of tools/equipment/supplies and material.
3.2 Cleaning grease/lubricants.
3.3 Disposing of wastes and fluid properly.
3.4 Preparing inventory of materials, tools and equipment.
3.5 Monitoring of materials, tools and equipment.

	4. Resource implications
	The following resources should be provided:

4.1 Workplace: Real or simulated work area

4.2 Appropriate Tools & equipment

4.3 Materials relevant to the activity 

	5. Method of assessment
	Competency in this unit may be assessed through:

5.1 Written/Oral questioning

5.2 Demonstration 

	6. Context for assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines


UNIT 5: PERFORM BENCH WORK (BENCH FITTING)
	UNIT CODE:
	723.7233.012.05.1

	UNIT DESCRIPTOR: 

This competency unit includes the knowledge, skills, and attitude required in performing benchwork (bench fitting). This unit specifically involves lay-outing and marking dimensions/features on a workpiece, cutting, chipping and filing flat, rectangular or round blocks, drilling, countersinking, counterboring, and reaming holes, cutting threads using tap and stock and die, grinding cutting tools off-hand, and removing/repairing damaged and broken threaded fasteners.

	ELEMENTS
	PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1. Layout and mark dimensions/ features on workpiece
	1.1 Technical/workshop drawing is interpreted in accordance to workplace standards

1.2 Lay-outing tools and equipment are selected, prepared and used in accordance with job requirements
1.3 Materials are selected according to the requirements specified in the drawing.

1.4 Dimensions/features are laid out and marked in accordance with drawing specifications using appropriate lay-outing tools and equipment.
1.5 Lay-outing and marking are performed applying knowledge on safety procedures and using personal protective devices.

	2. Cut, chip and file flat, rectangular or round blocks
	2.1 Information is accessed and interpreted from instruction/drawing specification

2.2 Benchwork tools and equipment are selected, prepared and used in accordance with job requirements
2.3 Work pieces are clamped in work holding devices to avoid damage and accidents.

2.4 Work pieces are cut, chipped or filed to within tolerance specified in the drawing.

2.5 Broken or dull cutting tools are sharpened /replaced according to workshop procedures 

2.6 OH&S requirements, including workshop/ company safety regulatory requirements and personal protection needs are observed throughout the work

	3. Drill, countersink, counter bore, and ream holes
	3.1 Information is accessed and interpreted from instruction/drawing specification

3.2 Benchwork tools and equipment are selected, prepared and used in accordance with job requirements
3.3 Holes are drilled, countersunk, counter bored, and reamed to drawing specification.

3.4 Drilling, countersinking, counter boring and reaming holes are performed according to recommended sequence.

3.5 OH&S requirements, including workshop/ company safety regulatory requirements and personal protection needs are observed throughout the work

	4. Cut threads using tap and stock and die
	4.1 Information is accessed and interpreted from instruction/drawing specification

4.2 Bench work tools and equipment are selected, prepared and used in accordance with job requirements

4.3 Thread is cut to fit gage or mating screw, within tolerance given in the drawing specification

4.4 Thread is cut in accordance with the recommended tapping sequence

4.5 OH&S requirements, including workshop/ company safety regulatory requirements and personal protection needs are observed throughout the work.

	5. Grind cutting tools off-hand
	5.1 Information for off-hand grinding of cutting tools is accessed and interpreted from instruction/tool grinding specification.

5.2 Bench work tools and equipment are selected, prepared and used in accordance with job requirements

5.3 Cut edges are honed, filed and free of burrs
5.4 Cutter is sharpened to conform with specifications.
5.5 Cutters are ground using appropriate cooling agents. 

5.6 Cutting tool grinding is performed applying knowledge on safety procedures and using personal protective devices. 

5.7 OH&S requirements, including workshop/ company safety regulatory requirements and personal protection needs are observed throughout the work.

	6. Remove/repair damaged and broken threaded fasteners.
	6.1 Bench work tools and equipment are selected, prepared and used in accordance with job requirements

6.2 Extractors are selected according to the requirements of the operation.

6.3 Damaged threaded fastener is removed according to workplace procedures.
6.4 OH&S requirements, including workshop/ company safety regulatory requirements and personal protection needs are observed throughout the work.


RANGE OF VARIABLES

	1. Lay-outing tools and equipment
	May include but not limited to:

1.1 Steel rule

1.2 Straight edge

1.3 Tri square

1.4 Scriber

1.5 Steel tape (measuring)

1.6 Divider

1.7 Steel protractor

1.8 Surface plate

1.9 V-block

	2. Materials
	May include but not limited to:

2.1 Mild steel

2.2 Stainless steel

2.3 Aluminum block

2.4 Steel sheet

2.5 Steel, MS, round bar

2.6 Steel, MS, square bar

2.7 Cutting coolant

	3. Bench work tools and equipment
	May include but not limited to:

3.1 Machinist hammer

3.2 Ball pein hammer

3.3 Hand hacksaw

3.4 Chisel

3.5 Round file

3.6 Flat file

3.7 Steel rule

3.8 Vernier caliper

3.9 Bench vise

3.10 Bench table (Work bench)

3.11 Anvil

3.12 Drill press

3.13 Grinder (Pedestal)

3.14 Hand tap

	4. Cutting tools
	May include but not limited to:

4.1 Chisel

4.2 File

4.3 Drill bit

4.4 Reamer

4.5 Counter sink

4.6 Counterbore

4.7 Hacksaw blade

4.8 Tap (internal threading)

4.9 Die stock (External threading)

	5. OH&S requirements,
	May include but not limited to:

5.1 Protective clothing and equipment
5.2 Proper and safe use of tooling and equipment

5.3 Workplace environment and safety

5.4 Safe handling of materials

5.5 Use of fire fighting equipment

5.6 Enterprise first aid

5.7 Hazard control

5.8 Safe keeping of hazardous materials and substances

	6. Personal protective devices
	6.1 Safety eye glass (clear)

6.2 Safety goggles

6.3 Hand gloves (leather)

6.4 Hand gloves (cotton)

6.5 Safety shoes

6.6 Apron

6.7 Hair net (women)


EVIDENCE GUIDE

	1. Critical aspects of competency
	Assessment requires evidence that the candidate:

1.1 Laid out and marked dimensions/ features on workpiece in accordance with working drawing
1.2 Cut, chipped and filed flat, rectangular or round blocks following workplace procedures.
1.3 Drilled, countersunk, counter bored, and reamed holes in accordance with working drawing specification.
1.4 Removed/repaired damaged and broken threaded fasteners in accordance with workplace procedures
1.5 Performed off-hand sharpening/grinding of cutting tools following sharpening/grinding specification for a particular cutting operation and materials to be cut.
1.6 Cut threads using tap and stock-die thread cutting tools following workplace specification.

	2. Underpinning knowledge and attitude
	2.1 Shop safety practices

1.1.1 Safe working habits

1.1.2 Identification of hazardous areas

1.1.3 Protective clothing and devices

1.1.4 Safe handling of tools, equipment and materials

1.1.5 Housekeeping

1.1.6 First-aid

2.2  Drawing/Plans

1.2.1 Standard drawing symbols

1.2.2 Orthographic and isometric drawings

2.3 Shop mathematics

2.3.1 Basic arithmetic operations

2.3.2 Fractions and decimals

2.3.3 Percentages and ratios

2.3.4 Conversion of units (English to metric)

2.3.5 Trigonometric functions

2.4 Measurements

2.4.1 Measuring tools (rules, vernier caliper, micrometer, height gage, profile gage)

2.4.2  Checking tools (feeler gauge, go no go gauge, gauge blocks)

2.5 Materials and related science

2.5.1 Classification and mechanical properties of engineering materials

2.5.2 Properties of steels and other metals

2.6 Benchwork 

       Theory, use and care of hand tools for:

2.6.1 layout and marking tools

2.6.2 chipping, filing, scraping and honing

2.6.3 cutting threads

2.6.4 extracting fasteners

2.7 OH&S regulations/requirements, equipment, material and personal safety requirements

2.8 Attitude: Safety consciousness, quality consciousness, concern for details, honesty and punctuality

	3. Underpinning skills
	3.1 Laying-out and marking dimensions/features on workpieces in accordance with working drawing
3.2 Cutting, chipping and filing of flat, rectangular or round blocks following working drawing/sketch.
3.3 Drilling, countersinking, counterboring, and reaming holes in accordance with working drawing specification.

3.4 Removing/repairing damaged and broken threaded fasteners in accordance with workplace procedures.
3.5 Performing off-hand sharpening/grinding of cutting tools in accordance with sharpening/grinding specification for a particular cutting operation and materials to be cut.

3.6 Cutting threads using tap and stock-die thread cutting tools following workplace specification.

	4. Resource implications
	The following resources must be provided:

4.1 Workplace: Real or simulated work area

4.2 Appropriate tools & equipment and materials relevant to the activity

	5. Methods of assessment


	Competency must be assessed through: 

5.1 Written test

5.2 Direct observation while the tasks are being performed

5.3 Demonstration of skills

	6  Context of assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines


G. CORE UNITS OF COMPETENCY

 UNIT 1: PERFORM DIESEL AND GAS ENGINE PREVENTIVE MAINTENANCE 

	UNIT CODE:
	723.7233.213.01.1

	UNIT DESCRIPTOR: 

   This competency unit includes the knowledge, skills and attitudes required in performing diesel and gas engine preventive maintenance. This unit specifically involves checking engine oil, checking radiator coolant level, checking, cleaning/replacing air filter element and checking windshield water sprayer in accordance with industry /workshop procedure.

	ELEMENTS
	              PERFORMANCE CRITERIA
(Italicized items are elaborated in the range of variables).

	1. Check and change engine oil
	1.1 Color and quality of engine oil are checked in accordance with workplace standard.
1.2 Oil level of engine is checked in accordance with service manual instruction

1.3 Oil and oil filter is changed in accordance with service manual instruction.
1.4 Possible leaking areas of engine oil are checked in accordance with workplace procedure.

1.5 Contamination is prevented when performing engine oil checks and change.

1.6 Engine oil is checked and changed following workplace and national safety and environment protection requirement.

	2. Check radiator coolant level
	2.1 Coolant level is checked in accordance with engine manufacturer’s instruction.
2.2 Recommended coolant mixture is added to the engine radiator in accordance with manufacturer’s specification.
2.3 Parts of radiator cap functions are checked for proper operation and repair/change if necessary.
2.4 Radiator hose condition is checked and made report of condition where needed.

	3. Check, clean and replace air filter element             
	3.1 Air filter assembly is checked in accordance with workplace procedure.
3.2 Proper method of cleaning air filter is performed in accordance with engine manufacturer’s specification.

3.3 Air filter is replaced in accordance with engine manufacturer’s instruction.
3.4 Components of air filter and hoses are removed and replaced in accordance with standard workplace procedures. 

	4. Check and adjust windshield water sprayer and wipers
	4.1 Windshield water sprayer is checked of its level to desired quantity and add where needed.
4.2 Tank and hoses of windshield water sprayer is checked for leaks.

4.3 Windshield water sprayer tank is removed for replacement in accordance with engine manufacturer’s specification.
4.4 Windshield water spray pattern is adjusted following workplace requirement.

4.5 Wiper rubber and frame condition is checked and replaced if needed in accordance with manufacturer’s specification.

4.6 Recommended water and windshield cleaning solution is used in accordance with manufacturer’s specification.


RANGE OF VARIABLES

	1. Quality
	May include but not limited to:

1.1 New

1.2 Used

1.3 Dirty

1.4 Contaminated with water/moisture

	2. Engine oil
	2.1 Regular oil

2.2 Synthetic oil
2.3 Multi-grade oil

	3. Oil level
	3.1 High level
3.2 Medium level

3.3 Low level

3.4 Empty

	4. Contamination
	4.1 Water/moisture

4.2 Dust

4.3 Metal chips

4.4 Fabric lints

	5. Safety and environment protection requirement.
	5.1 Remove and keep starter key to safety

5.2 Put safety protection cover to engine compartment

5.3 Apply proper jacking and blocking procedures

5.4 Never put away used oil and rags in drainage/canals but place them in proper disposal container.

	6. Recommended coolant oil mixture
	6.1 Distilled water

6.2 Coolant 

6.3 Recommended coolant to water ratio

	7. Parts of radiator cap
	7.1 Vacuum valve spring
7.2 Vacuum valve

7.3 Lower sealing gasket/O-ring
7.4 Pressure valve

7.5 Pressure valve spring

	8. Radiator hose condition
	8.1 Leaky
8.2 Soft/hard 

8.3 Kinked

	9. Proper method
	9.1 Using air 
9.2 Using warm water

9.3 Using warm water and detergent

9.4 Using applicable solvent

	10. Air filter
	10.1 Wet type
10.2 Dry type

	11. Components of air filter and hoses
	11.1 Cover/filter housing
11.2 Hose

11.3 Hose clamp/clip

11.4 Air mass flow sensor
11.5 Mounting bolts and nuts

	12. Wiper rubber condition
	12.1 Cracked
12.2 Hard

12.3 Very soft

12.4 Low quality/not original product

12.5 Dirty water


EVIDENCE GUIDE

	1. Critical aspects of competency
	Assessment requires evidence that the candidate:
1.1 Oil and oil filter is changed in accordance with service manual instruction.
1.2 Prevented contamination when performing engine oil and filter checks and change.
1.3 Added the recommended coolant oil mixture to the engine radiator in accordance with manufacturer’s specification.

1.4 Air filter is replaced in accordance with engine manufacturer’s instruction.
1.5 Adjusted windshield water spray pattern following workplace requirement.
1.6 Wiper rubber and frame condition is checked and replaced in accordance with manufacturer’s specification.

	2. Underpinning knowledge and attitude
	2.1 Types and quality of engine oil
2.2 Engine oil level checking procedure
2.3 Methods and techniques of changing engine oil and oil filter
2.4 Methods and techniques of checking engine oil leaks 

2.5 Principles of contamination control

2.6 Occupational health, personal safety and environment protection requirements when checking and changing of engine oil

2.7 Principles of engine cooling system operation.
2.8 Recommended coolant mixture.
2.9 Parts and functions of radiator cap.
2.10 Methods and techniques of checking radiator caps and hoses.
2.11 Methods and techniques of air filter replacement.
2.12 Functions and maintenance procedures of air filter components and hoses.
2.13 Techniques of windshield wiper removal and replacement.
2.14 Maintenance procedures of windshield wiper components.

	3. Underpinning skills
	3.1 Checking the quality and level of engine oil.
3.2 Changing engine oil in accordance with manufacturer’s specification.
3.3 Checking for coolant and engine oil leaks. 
3.4 Performing contamination free when oil checking and changing operations.
3.5 Checking and adding radiator coolant in accordance with engine manufacturer’s specification.
3.6 Checking radiator hose conditions and changing where needed.
3.7 Checking air filter assembly.
3.8 Cleaning air filter element in accordance with engine manufacturer’s specification.
3.9 Replacing components of air filter element and hoses.
3.10 Proper tightening of air filter assembly and hose clamps.

	4. Resource implications
	The following resources must be provided:

4.1 Necessary hand tools in performing the tasks

4.2 Necessary equipment in performing the tasks

4.3 Required materials for the tasks involved

4.4 Cleaning materials/consumables

4.5 Safety equipment
4.6 Work station for performing preventive engine maintenance

	5. Methods of assessment
	Competency must be assessed through:
5.1 Theoretical test

5.2 Demonstration

5.3 Observation

5.4 Questioning

	6. Context (condition) of assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines.


 UNIT 2: PERFORM TRACTOR UNDERCARRIAGE PREVENTIVE MAINTENANCE        
	UNIT CODE:
	723.7233.413.02.1

	UNIT DESCRIPTOR: 
                This competency unit includes the knowledge, skills and attitudes required in performing farm tractor undercarriage preventive maintenance. This unit specifically involves checking suspension components and parts, checking drive line condition, checking and replacing transmission oil, checking and replacing differential oil, checking brakes and clutch fluid level and leaks, checking steering oil and linkages, checking and replacing brake pads, linings and kits and check and replace wheels and tires.


	ELEMENTS
	              PERFORMANCE CRITERIA

((Italicized items are elaborated in the range of variables).

	1. Check tractor suspension system
	1.1 Farm tractor suspension system components are identified accurately and functions are explained
1.2 Conditions of suspension components are checked in accordance with tractor manufacturer’s instruction and specification.
1.3 Preventive maintenance checks of axles are carried-out in accordance with machinery equipment manufacturer’s servicing instructions and specifications

	2. Check drive line condition                     


	2.1 Drive line components are checked for faults/problems in accordance with car manufacturer’s service manual instruction

2.2 Cause of abnormal noise in drive line is checked in accordance with manufacturer’s troubleshooting instruction

2.3 Rubber boots and lubricant of drive shafts are checked for leaks/damage following workplace procedure

2.4 Replace rubber boots and install clamps of drive shaft following workplace procedure

2.5 Repack universal joints with specified lubricants in accordance with car manufacturer’s specification.

	3. Check and replace transmission oil 
	3.1 Transmission oil level is checked following manufacturer’s instruction
3.2 Check quality of transmission oil in accordance with manufacturer’s specification
3.3 Transmission oil is added or replaced following car manufacturer’s procedure and specification.

	4. Check and replace differential oil.
	4.1 Differential oil level is checked following manufacturer’s instruction

4.2 Check quality of differential oil in accordance with manufacturer’s specification

4.3 Differential oil is added or replaced following car manufacturer’s specification

	5. Check brakes and clutch fluid level and leaks
	5.1 Brake and clutch fluid is checked of proper level in accordance with manufacturers specification.
5.2 Check quality of brake and clutch fluid following manufacturer’s instruction

5.3 Brake and clutch fluid is added or replaced following car manufacturer’s procedure and specification.

	6. Check steering oil and linkages
	6.1 Steering oil is checked of proper level and add when necessary
6.2 Check quality of steering fluid and replaced when necessary

6.3 Steering problems are identified in accordance with car manufacturer’s instruction.

	7. Check and replace brake pads, linings and kits.
	7.1 Brake system is checked and brake problems identified in accordance with manufacturer’s troubleshooting instructions.
7.2 Front and rear disc type brake components are removed and replaced in accordance with manufacturer’s specifications.
7.3 Brake drum components are removed and replaced in accordance with manufacturer’s specifications.

7.4 Bleeding of brake fluid is done properly following workplace procedures
7.5 Bolts and nuts are tightened to specified torque in accordance with manufacturer’s specification.

7.6 Parking brake lever is adjusted to specified travel in accordance with workplace requirement.

	8. Check and replace wheels and tires 
	8.1 Tire wear and proper inflation pressure is checked in accordance with workplace procedures.
8.2 Wheels and tires are removed and replaced in accordance with workplace procedures

8.3 Wheel nuts are checked for looseness and tighten properly applying the specified torque as per manufacturer’s specification.


RANGE OF VARIABLES

	1. Suspension system components
	May include but not limited to:

1.1 Coil Spring
1.2 Axle
1.3  Beam

1.4 Rubber pads

1.5 Pivot shaft

1.6 Equalizer bar

1.7 Shock absorbers

	2. Conditions of suspension components
	May include but not limited to:

2.1 Tire contact with the road

2.2 Steering, braking and driving torque conditions

2.3 

	3. Preventive maintenance checks
	May include but not limited to:

3.1 Checking of lubricants

3.2 Fastener looseness

3.3 Material wear and tear

3.4 Leaky oil seals

3.5 Coil spring tension check

	2. Drive line components
	2.2 Worn inboard joint 

2.3 Worn outboard joint

	3. Cause of abnormal noise
	3.2 Worn inboard joint 

3.3 Worn outboard joint

	4. Steering problems
	4.2 Hard steering
4.3 Poor return

4.4 Excessive play

4.5 Abnormal noise

	5. Brake problems
	5.2 Low brake pedal
5.3 Brake dragging

5.4 Brake pulling

5.5 Inefficient braking force

5.6 Noisy brakes

	6. Disc type brake components
	6.2 Brake hoses and fittings
6.3 Sliding pin

6.4 Bush dust boot

6.5 Disc brake cylinder mounting

6.6 Disc

6.7 Shim

6.8 Brake pads

6.9 Support plates

6.10 Brake cylinder

6.11 Cylinder kit

	7. Brake drum components
	7.2 Brake hoses and fittings

7.3 Bush dust boot

7.4 Compression springs

7.5 Brake linings

7.6 Brake lining adjuster

7.7 Brake cylinder

7.8 Cylinder kit


EVIDENCE GUIDE

	1. Critical aspects of competency
	Assessment requires evidence that the candidate:

1.1 Checked suspension system and suspension problems are identified following car manufacturer’s troubleshooting procedures.
1.2 Checked cause/s of abnormal noise in drive line in accordance with manufacturer’s troubleshooting instruction.
1.3 Added or replaced transmission oil following car manufacturer’s procedure and specification.
1.4 Added or replaced differential oil following car manufacturer’s procedure and specification.
1.5 Added or replaced brake and clutch fluid following car manufacturer’s procedure and specification.
1.6 Identified Steering problems in accordance with car manufacturer’s instruction.

1.7 Removed and replaced front and rear disc type brake components in accordance with manufacturer’s specifications.
1.8 Removed and replaced brake drum components in accordance with manufacturer’s specifications.

1.9 Removed and replaced wheels and tires in accordance with workplace procedures.

	2. Underpinning knowledge and attitude
	2.1 Principles of operation of suspension systems and components
2.2 Troubleshooting guide for suspension system problems/faults

2.3 Methods and techniques of applying lubricants to suspension components
2.4 Principle of operation of shock absorber and their types

2.5 Principles of operation of drive lines and the functions of each parts/components.

2.6 Troubleshooting guide of driveline system problems/faults

2.7 Methods and techniques of checking drive shaft rubber boots and replacement/installation procedure.

2.8 Principles of operation of transmission and its lubrication requirements.

2.9  Methods and techniques of adding and replacing transmission oil
2.10 Principles of operation of differential units and its lubrication requirement.

2.11 Methods and techniques of adding and replacing differential oil

2.12 Methods and techniques of adding and replacing brake and clutch fluids

2.13 Principles of operation of steering systems and types.

2.14 Troubleshooting guide for steering system problems/faults.

2.15 Procedure of checking, adding and replacing steering fluid.

2.16 Principles of operation of brake systems, components and types.
2.17 Procedures and techniques of assembly and disassembly of brake system.

2.18 Type of wheels and tires and their maintenance

2.19 Procedure and techniques of wheels and tire removal and installation

2.20 Occupational health, safety and environmental requirements when working with car underchassis systems. 

	3. Underpinning skills
	3.1 Checking and identifying suspension system problems. 
3.2 Checking and troubleshooting cause/s of abnormal noise in drive line 

3.3 Adding or replacing transmission oil.

3.4 Adding or replacing differential oil.

3.5 Adding or replacing brake and clutch fluid 
3.6 Identifying steering problems 

3.7 Removing and replacing front and rear disc type brake components 
3.8 Removing and replacing brake drum components.

3.9 Removing and replacing wheels and tires 

3.10 Applying personal safety and environmental protection requirements when performing underchassis maintenance and servicing works

	4. Resource implications
	The following resources must be provided:

4.1 Necessary hand tools in performing the tasks.
4.2 Necessary equipment in performing the tasks.
4.3 Required materials for the tasks involved.
4.4 Cleaning materials/consumables.
4.5 Safety equipment.
4.6 Work station for performing preventive engine maintenance.

	5. Methods of assessment
	Competency must be assessed through:

5.1 Theoretical test

5.2 Demonstration

5.3 Observation

5.4 Questioning

	6. Context (condition) of assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines.


UNIT 3: ASSIST IN OVERHAULING ENGINE AND ENGINE SYSTEMS      
	UNIT CODE:
	723.7233.213.03.1

	UNIT DESCRIPTOR: 

          This competency unit includes the knowledge, skills and attitudes required in assisting in overhauling of engine and engine systems. This unit specifically involves withdrawing requested parts and materials, withdrawing required tools and equipment, measuring engine parts and components as well as cleaning engine mechanical system components.                              

	ELEMENTS
	              PERFORMANCE CRITERIA

((Italicized items are elaborated in the range of variables).

	1. Withdraw requested parts and materials                                    
	1.1 Required engine parts are withdrawn from warehouse following workplace procedure.
1.2 Requested replacement parts conformed to the car manufacturer’s specification.
1.3 Materials and consumables needed for the job are withdrawn from warehouse following workplace procedure.
1.4 Requested materials and consumables conformed to car manufacturer’s specification/requirements.
1.5 Parts and materials/consumables are handled properly to prevent contamination in accordance with workplace and manufacturer’s requirements.

	2. Withdraw required tools and equipment
	2.1 Required tools and equipment for the job are withdrawn from the toolroom following workplace procedure.

2.2 Tools and equipment that conformed to the requirement of the job are requested in accordance with workplace and car manufacturer’s requirements/specifications.

2.3 Tools and equipment are checked for usability/functionality prior to their use

2.4 Faulty tools and equipment must be repaired or replaced before using following tool and equipment maintenance/repair specifications.

2.5 Tools and equipment are regularly cleaned and returned to its proper place following workplace requirement.

	3. Measure and check engine parts and components 
	3.1 Engine parts and components are measured ad checked using appropriate measuring/checking instrument in accordance with engine manufacturer’s specification
3.2 Measuring/checking tool used are checked for usability/ functionality in accordance with measuring tool specification.
3.3 Faulty or damaged measuring/checking tools must be repaired or replaced before using following workplace procedure.

3.4 Measurements/checking of engine parts must be within specified fits and tolerances in accordance with engine manufacturer’s specification

3.5 Measuring tools are regularly maintained cleaned and lubricated following workplace requirement.

3.6 Measuring tools are returned to its proper storage in accordance with workplace and measuring tool manufacturer’s requirements.

	4. Clean engine mechanical system parts and components
	4.1 Engine mechanical system parts and components are cleaned in accordance with workplace and engine manufacturer’s requirements.
4.2 Engine mechanical system parts and components are cleaned using appropriate cleaning materials in accordance with workplace and engine manufacturer’s requirements.

4.3 Cleaning of engine mechanical system and components are performed in accordance with occupational health, safety and environmental protection requirement


RANGE OF VARIABLES

	1. Engine parts
	May include but not limited to:

1.1 Intake and exhaust valves
1.2 Piston rings

1.3 Piston

1.4 Connecting rod

1.5 Journal bearings

1.6 Main bearings

1.7 Roller bearings

1.8 Crankshaft

1.9 Gears

1.10 Cylinder

1.11 Liners

	2. Materials and consumables
	May include but not limited to:

2.1 Seals
2.2 Gaskets

2.3 Engine oil

2.4 Brake fluid

2.5 Transmission oil

2.6 Solvent

2.7 Plastigage

2.8 Rags

	3. Contamination
	3.1 Dust/dirt

3.2 Water/moisture

3.3 Metal filings

3.4 Fabric lints

3.5 Chemical/solvents

3.6 Old/used oil or grease

	4. Tools and equipment
	May include but not limited to:

4.1 Wrenches
4.2 Screw drivers

4.3 Pliers

4.4 Measuring tools (Steel rule, vernier caliper, micrometer, etc.)

4.5 Driving tools (pin punch, hammer, pry bar, etc)

4.6 Torque wrench

4.7 Jacks/lifters

4.8 Wheel blocks

4.9 Chain blocks
4.10 Engine/transmission supports

	5. Measuring/checking instrument
	May include but not limited to:

5.1 Steel rule

5.2 Vernier caliper
5.3 Inside/outside calipers

5.4 Micrometer

5.5 Gauge blocks
5.6 Feeler gauge

5.7 Plastigage
5.8 Dial indicator
5.9 Universal bevel protractor

5.10 Torque gauge

5.11 V-blocks 

5.12 Parallel blocks

	6. Fits and tolerances
	May include but not limited to:

6.1 Clearance fit
6.2 Transition fit

6.3 Interference fit

	7. Engine mechanical system parts and components
	May include but not limited to:

7.1 Fuel system 
7.2 Cooling system 

7.3 Air induction and exhaust system

7.4 Engine parts (piston, valves, crankshaft, bearings, connecting rods, gears, etc.)
7.5 Engine base and supports
7.6 Hoses and pipes

	8. Cleaning materials
	May include but not limited to:

8.1 Solvent
8.2 Kerosene

8.3 Soap water solution

8.4 Pressurized

8.5 Steel brush

8.6 Paint brush

8.7 Emery cloth

8.8 Sandpaper

	9. Occupational health, safety and environmental protection requirement
	May include but not limited to:

9.1 Wearing of personal protection equipment (googles/safety eye glass, hand gloves, safety shoes, body apron, etc.)

9.2 Proper disposal of oil, grease and solvents

9.3 Proper lightings

9.4 Clean surroundings/environment (workshop, tools and equipment, proper sharpening of cutting tools, etc.)


EVIDENCE GUIDE

	1. Critical aspects of competency
	Assessment requires evidence that the candidate:

1.1 Withdrawn the required engine parts from the warehouse following workplace procedure.

1.2 Withdrawn the materials and consumables needed for the job from the warehouse following workplace procedure.
1.3 Withdrawn the required tools and equipment for the job from the toolroom following workplace procedure.

1.4 Requested tools and equipment that conformed to the requirement of the job in accordance with workplace and car manufacturer’s requirements/specifications 
1.5 Measured engine parts and components using appropriate measuring instrument in accordance with engine manufacturer’s specification.

1.6 Cleaned engine mechanical system parts and components in accordance with workplace and engine manufacturer’s requirements.

1.7 Performed cleaning of engine mechanical system and components in accordance with occupational health, safety and environmental protection requirement.

	2. Underpinning knowledge and attitude
	2.1 Principles of operation of diesel and gas engines.
2.2 Parts and components of diesel and gas engines and their functions and principles of operation.

2.3 Engine manufacturer’s maintenance and operation manuals.

2.4 Types and uses of materials and consumables used in engine overhauling and repair.

2.5 Principles of contamination and contamination control.

2.6 Types of tools and equipment used in engine overhauling and repairs, its functions and maintenance requirements.
2.7 Workplace procedure and requirement of requesting parts, tools, equipment and materials and consumables.

2.8 Methods and procedure of checking and maintaining workplace tools and equipment
2.9 Principles of measuring and checking

2.10 Types of precision measuring instruments, reading techniques and maintenance.
2.11 Principles of fits and tolerances

2.12 Measuring instrument setting and calibration procedures
2.13 Operation and function of engine mechanical systems and components
2.14 Methods and techniques of cleaning engine mechanical systems and components.

2.15 Occupational health, safety and environmental requirements and policies

	3. Underpinning skills
	3.1 Identifying the parts and components of diesel and gas engines 

3.2 Explaining the functions and principles of operation of engine parts and components

3.3 Verifying engine manufacturer’s maintenance and operation instruction using appropriate manuals.

3.4 Using appropriate materials and consumables when performing engine overhauling and repair.

3.5 Valuing and observing contamination control when performing engine repairs and overhauling.

3.6 Using different types of tools and equipment accordingly when performing engine overhauling and repairs.
3.7 Requesting parts, tools, equipment and materials and consumables.

3.8 Checking and maintaining workplace tools and equipment.
3.9 measuring and checking engine parts.
3.10 Using precision measuring instruments
3.11 Applying the principles of fits and tolerances

3.12 Setting and calibrating measuring instruments
3.13 Cleaning engine mechanical systems and components.

3.14 Applying occupational health, safety and environmental requirements and policies.

	4. Resource implications
	The following resources must be provided:

4.1 Necessary hand tools in performing the tasks.

4.2 Necessary equipment in performing the tasks.

4.3 Required measuring and checking instruments

4.4 Required materials for the tasks involved.

4.5 Cleaning materials/consumables.

4.6 Safety equipment.

4.7 Work station for performing preventive engine repair and overhauling.

	5. Methods of assessment
	Competency must be assessed through:

5.1 Theoretical test

5.2 Demonstration

5.3 Observation

5.4 Questioning

	6. Context (condition) of assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines.


UNIT 4: PERFORM ELECTRICAL SYSTEM PREVENTIVE MAINTENANCE
	UNIT CODE:
	723.7233.513.04.1

	UNIT DESCRIPTOR: 

         This competency unit includes the knowledge, skills and attitudes required to perform electrical system preventive maintenance. This unit specifically involves maintaining spark plugs, checking/replacing wiring harness, checking/replacing lightings/lamps, checking/replacing electrical controls and checking/replacing wiper motor.              

	ELEMENTS
	              PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1. Maintain spark plugs
	1.1 Spark plug checking and cleaning procedures are performed following workplace and engine manufacturer’s procedure.  

1.2 Spark plugs are removed and gaps are checked and replaced in accordance with engine manufacturer’s specification

1.3 Recommended type/model of spark plug is used when replacing following engine manufacturer’s specification.

	2. Check and replace wiring harness
	2.1 Parts of electrical wiring harness is checked for damage or open wires following workplace procedure.
2.2 Electrical wiring harness connectors are checked for damaged and proper installation of clamps/pins.
2.3 Electrical wiring harness are installed and connectors are clamped or pinned following car manufacturer’s instruction.

2.4 Wiring harness is replaced in accordance with car manufacturer’s specification.

	3. Check and replace lightings/lamps
	3.1 Lights/lamps are checked and replaced if necessary in accordance with car manufacturer’s specification.
3.2 Halogen headlamps are replaced following the lamp precautionary handling measures in accordance with manufacturer’s instruction.
3.3 Battery connection is disconnected when replacing lamps, relay and fuses following workplace requirements.

	4. Check and replace electrical controls
	4.1 Electrical controls are checked and replaced if necessary in accordance with manufacturer’s specification.

4.2 Appropriate measuring instrument is used when checking electrical components following manufacturer’s specification.
4.3 All electrical relays and fuses are inspected and replaced if necessary in accordance with manufacturer’s specification.
4.4 Electrical checking and servicing is performed in accordance with occupational health, safety and environmental protection requirements

	5. Check and replace wiper and washer motor              
	5.1 Electrical circuit condition of wiper and washer are checked following car manufacturer’s operating instruction.
5.2 Checking the operating condition of windshield washer is performed following car manufacturer’s operating instruction.

5.3 Windshield wiper motor assembly replacement procedure is performed in accordance with car manufacturer’s procedure and specification. 
5.4 Checking and replacing wiper and windshield washer motor is performed in accordance with occupational health, safety and environmental protection requirements


RANGE OF VARIABLES

	1. Spark plug checking and cleaning procedure
	May include but not limited to:

1.1 Do not use wire brush for cleaning
1.2 Never adjust electrode gap for used spark pug

1.3 Spark plug should be replaced as per engine manufacturer’s replacement specification period

1.4 Clean spark plugs using air pressure below 85 psi (6 bar) for a duration of 20 seconds or less.
1.5 Check spark plug for thread and insulator damage

1.6 Spark plug electrode gap to 0.1mm (0.043 in)

1.7 And change where necessary

	2. Type/model of spark plug
	May include but not limited to:

2.1 SK16R11 (Denso)

2.2 IFR5A11 (NGK)
2.3 E3.44 (E3 brand)
2.4 634 RB77WPCC (Champion)

2.5 G13-1 (Denso)

2.6 F8DPP33 (Bosch)

2.7 YR7MPP33 (Bosch)

	3. Parts of electrical wiring harness
	May include but not limited to:

3.1 Power cable
3.2 Communication cable

3.3 Female connector

3.4 Male connector

3.5 Locking pin

3.6 Locking clamp

3.7 Wire clips

	4. lamp precautionary handling measures
	May include but not limited to:

4.1 Avoid contaminating lamp with oil/moisture.
4.2 Avoid dropping of lamp.
4.3 Always prepare a new bulb/lamp for immediate replacement.
4.4 Always use a bulb of the same wattage for replacement.
4.5 Firmly reinstall the socket and covers after bulb replacement.

	5. Electrical controls
	5.1 Switches

5.2 Relays

5.3 Fuses

	6. Appropriate measuring instrument
	6.1 Analog multi tester

6.2 Digital Multitester

6.3 Battery tester
6.4 Test lamp

6.5 Ammeter

	7. Electrical relays and fuses
	May include but not limited to:

7.1 Flasher 
7.2 Running light 

7.3 Headlamp and dimmer 

7.4 Back up lamp

7.5 Stop lamp

7.6 Front door courtesy lamp
7.7 Rear door courtesy lamp
7.8 Room lamp

7.9 Luggage compartment lamp

7.10 Fog lamp

7.11 Tail lamp

	8. Electrical circuit condition of wiper and washer
	May include but not limited to:

8.1 Electrical circuit continuity check
8.2 Motor winding continuity test
8.3 Motor operating current test

	9. Operating condition of windshield washer 
	May include but not limited to:

9.1 Lo speed operation check
9.2 Hi operation check
9.3 Automatic stop operation check

	10. Windshield wiper motor assembly replacement procedure
	May include but not limited to:

10.1 Procedure of removing and re-placing windshield wiper arm 
10.2 Procedure of removing and re-placing hand wiper arms

10.3 Procedure of removing and re-placing hood covers and ventilators.

10.4 Procedure of removing re-placing wiper links assembly
10.5 Procedure of removing and replacing wiper motor assembly


EVIDENCE GUIDE

	1. Critical aspects of competency
	Assessment requires evidence that the candidate:

1.1 Removed and checked spark plugs gaps and replaced in accordance with engine manufacturer’s specification

1.2 Installed electrical wiring harness and clamped/pinned connectors following car manufacturer’s instruction
1.3 Replaced halogen headlamps following lamp precautionary handling measures and in accordance with manufacturer’s instruction
1.4 Inspected and replaced all electrical relays and fuses in accordance with manufacturer’s specification
1.5 Checked electrical circuit condition of wiper and windshield washer following car manufacturer’s operating instruction.

	2. Underpinning knowledge and attitude
	2.1 Types and principles of operation of spark plugs.
2.2 Spark plug checking and replacing procedure.
2.3 Methods and techniques of proper spark plugs removal. 

2.4 Types, uses and application of wiring harness and components.
2.5 Procedure of checking and replacing warning harness.

2.6 Operation and application of the different types of automotive lamps.

2.7 Proper procedure and safety precautions of replacing halogen headlamps.
2.8 Methods and techniques inspecting and replacing of electrical relays and fuses.
2.9 Principles of operation of wiper and windshield wipers

2.10 Procedure of checking and replacing wiper and windshield washer motors.

2.11 Methods and techniques of Windshield wiper and washer motor assembly replacement.

	3. Underpinning skills
	3.1 Checking and replacing spark plugs.

3.2 Checking and replacing warning harness.
3.3 Replacing halogen headlamps 

3.4 Inspecting and replacing electrical relays and fuses.
3.5 Checking and replacing wiper and windshield washer motors.
3.6 Replacing Windshield wiper and washer motor assembly 

	4. Resource implications
	The following resources must be provided:

4.1 Necessary hand tools in performing the tasks.

4.2 Necessary equipment in performing the tasks.

4.3 Required measuring and checking instruments

4.4 Required materials for the tasks involved.

4.5 Cleaning materials/consumables.

4.6 Safety equipment.

4.7 Work station for performing preventive engine repair and overhauling.

	5. Methods of assessment
	Competency must be assessed through:

5.1 Theoretical test

5.2 Demonstration

5.3 Observation

5.4 Questioning

	6. Context (condition) of assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines.


UNIT 5: SERVICE AGRO-MACHINERY BATTERY
	UNIT CODE:
	723.7233.513.05.1

	UNIT DESCRIPTOR: 

 This competency unit includes the knowledge, skills and attitudes required in servicing automotive battery. This unit specifically involves checking battery electrolyte level and adding where necessary, charging battery, replacing battery and jump-starting engine using separate battery.

	ELEMENTS
	              PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1. Check Electrolyte Level and Add Where Necessary
	1.1 Battery electrolyte level is checked in accordance with battery manufacturer’s instruction and specification.
1.2 Method of checking and adding battery electrolyte level is performed following manufacturer’s instruction and specification

1.3 Distilled water is used when adding water to a used battery. In accordance with manufacturer’s specification.

1.4 Proper method of cleaning battery is applied when servicing battery.

	2. Charge battery
	2.1 Battery is charged in accordance with manufacturer’s procedure and recommendation
2.2 Battery charger is set to the required charging time and settings.

2.3 Battery cell vent caps are removed when charging battery.
2.4 Occupational health, safety and environmental protection requirements are observed when performing battery servicing.

	3. Replace battery
	3.1 Battery is replaced following workplace procedure and manufacturer’s specification.
3.2 Recommended battery size and types of battery is used when replacing battery in accordance with car manufacturer’s specification.

3.3 Occupational health, safety and environmental protection requirements are observed when performing battery replacement/ servicing.

	4. Jump start engine using booster battery
	4.1 Engine is jump started using separate booster battery in accordance with workplace specification.
4.2 Jump starting procedure is followed in accordance with workplace and manufacturer’s instruction. 


RANGE OF VARIABLES

	1. Method of checking and adding battery electrolyte level and water
	May include but not limited to:
1.1 Rocking the vehicle

1.2 Carefully open battery cell caps

1.3 Check battery of all the cells

1.4 Electrolyte level is ok if it is between the lower and upper level lines.

	2. Method of cleaning battery
	2.1 Pouring hot water
2.2 Using battery cable puller before cleaning terminals

2.3 Using terminal cleaning brush

2.4 Using sandpaper/emery cloth

	3. Charging time and settings.


	3.1 Rated battery capacity (reserved minutes)

3.2 Slow charged setting

3.3 Fast charged setting

	4. Battery size
	May include but not limited to:

4.1 1SM

4.2 2SM

4.3 3SM

	5. Types of battery
	May include but not limited to:

5.1 Wet charged battery

5.2 Dry charged battery

5.3 Maintenance free battery
5.4 Gelled cell battery

	6. Jump starting procedure
	May include but not limited to:

6.1 If booster battery is installed in another vehicle, make sure vehicles are not touching.

6.2 Removed all vent pugs of all batteries 

6.3 Start and run vehicle with booster battery with light acceleration

6.4 Connect cable from booster battery to discharged battery.

6.5 Start the engine of the vehicle with discharged battery.

6.6 Run the vehicle at 2000 rpm until the discharged battery is fully charged.


EVIDENCE GUIDE

	1. Critical aspects of competency
	Assessment requires evidence that the candidate:

1.1 Checked battery electrolyte level and water is added if necessary in accordance with battery manufacturer’s instruction and specification.
1.2 Charged battery in accordance with manufacturer’s procedure and recommendation

1.3 Replaced battery following workplace procedure and manufacturer’s specification
1.4 Jump started engine using separate booster battery in accordance with workplace specification.

	2. Underpinning knowledge and attitude
	2.1 Principles of operation of automotive batteries.
2.2 Parts and functions of batteries.
2.3 Methods and techniques of checking battery electrolyte level and adding of distilled water.
2.4 Method of cleaning battery.
2.5 Battery is charged in accordance with manufacturer’s procedure and recommendation.
2.6 Operation and use of battery charger.
2.7 Safety precautions when charging battery.
2.8 Occupational health, safety and environmental protection requirements when performing battery servicing.
2.9 Methods and techniques in jump starting and engine using separate booster battery.

	3. Underpinning skills
	3.1 Checking battery electrolyte level and adding of distilled water.

3.2 Cleaning battery.

3.3 Charging of battery in accordance with manufacturer’s procedure and recommendation.

3.4 Using and setting the battery charger.

3.5 Jump starting an engine using separate booster battery.

	4. Resource implications
	The following resources must be provided:

4.1 Necessary hand tools in performing the tasks.

4.2 Necessary equipment in performing the tasks.

4.3 Required measuring and checking instruments

4.4 Required materials for the tasks involved.

4.5 Cleaning materials/consumables.

4.6 Safety equipment.

4.7 Work station for performing preventive engine repair and overhauling.

	5. Methods of assessment
	Competency must be assessed through:

5.1 Theoretical test

5.2 Demonstration

5.3 Observation

5.4 Questioning

	6. Context (condition) of assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines.


UNIT 6: SERVICE SMALL ENGINES

	UNIT CODE:
	723.7233.213.06.1

	UNIT DESCRIPTOR: 

                This competency unit includes the knowledge, skills and attitudes required in preparing to service small engine system/components, servicing small engine system components,  cleaning-up work area and maintaining tools and equipment.
                                                                                                              

	ELEMENTS
	              PERFORMANCE CRITERIA

(Italicized items are elaborated in the range of variables).

	1. Prepare to service small engine system/components                                                                                             


	1.1 Type of small engine application is identified in accordance with workplace classifications.
1.2 Small engine service manual is sourced and selected in accordance with small engine manufacturing specifications

1.3 Small engine components are identified following manufacturer’s servicing instruction.
1.4 Tools, materials and equipment needed for servicing are sourced in accordance with workplace and engine manufacturer’s requirements and specifications.

	2. Service small engine system components                       
	2.1 Fuel tank and filter servicing operations are carried out in accordance with engine manufacturer’s requirements and specification.

2.2 Air cleaner servicing operations are carried out in accordance with engine manufacturer’s requirements and specification
2.3 Carburetor and governor adjustment procedure are carried out in accordance with engine manufacturer’s specifications
2.4 Different types of Ignition System is checked and serviced in accordance with engine manufacturer’s specifications
2.5 Flywheel is checked and serviced in accordance with engine manufacturer’s instruction.
2.6 Small-engine controls are checked and serviced in accordance with engine manufacturer’s instruction
2.7 Lubrication system servicing procedure is carried out in accordance with engine manufacturer’s instruction. 

2.8 Servicing and repair procedures of small-engine cooling and exhaust systems are applied in accordance with engine manufacturer’s instruction
2.9 Contamination control is strictly observed when performing servicing of small engine system components. 

	3. Clean-up work area and maintain tools and equipment

	3.1 Waste and scrap are removed following workplace procedure 

3.2 Equipment and work area are cleaned and inspected for serviceable condition in accordance with workplace procedures 

3.3 Unserviceable equipment is tagged and faults identified in accordance with workplace procedures

3.4 Instruments are maintained and stored in accordance with workplace procedures


RANGE OF VARIABLES

	1. Small engine application
	May include:

1.1 Power lawn mowers

1.2 Tillers 
1.3 Cultivators
1.4 Trimmers 
1.5 Edger
1.6 Chain saws
1.7 Pumps 

	2. Engine manufacturing specifications


	May include:
2.1 Brand
2.2 Type

2.3 Make

2.4 Model

2.5 Number of cylinder

2.6 Power

2.7 RPM/Torque

2.8 Displacement

2.9 Serial number

	3. Small engine components
	May but not limited to:

3.1 Air cleaner
3.2 Cylinder head assembly    

3.3 Fuel Tank    

3.4 Flywheel assembly

3.5 Carburetor   

3.6 Engine/cylinder block

3.7 Crankcase assembly

3.8 Connecting Rod  

3.9 Oil Filter     

3.10 Spark Plug    

	4. Tools, materials and equipment
	May include but not limited to:

4.1 Tools
· Socket wrench set

· Combination wrench set

· Screw driver set

· Allen wrench set

· Adjustable wrench

· Pliers
· Vernier caliper

· Micrometer
4.2 Materials
· Engine oil
· Transmission oil

· Multi-purpose grease

· Sandpaper

· Cotton Rags

4.3 Equipment
· Power tools
· Lifting tools/devices

· Personal Protection equipment

	5. Fuel tank and filter servicing operations
	May include but not limited to:

5.1 Draining or siphoning fuel from the tank

5.2 Checking and cleaning for sediment in the fuel tank
5.3 Cleaning sediment from a fuel strainer
5.4 Replacing in-line fuel filter

	6. Air cleaner servicing operations
	May include but not limited to:
6.1 Removing the cover of the air cleaner
6.2 If it's an oil type cleaner, removing all oil and contaminants from the center channel of the cleaner

6.3 If it is dry type cleaner, remove and air cleaner element or replace where necessary

6.4 Replace the air cleaner cover and make sure all fasteners are securely tightened.

	7. Carburetor and governor adjustment procedure
	May include but not limited to:

7.1 Adjusting the throttle valve to the slowest running speed
7.2 Adjusting the idle-speed needle to the recommended idle speed 
7.3 Adjusting the idle mixture until the engine runs smoothly.
7.4 Adjust governor

	8. Types of ignition system
	May include but not limited to:

8.1 non-battery ignition systems

8.2 battery type ignition systems

8.3 mechanical-breaker ignitions

8.4 capacitor-discharge ignitions
8.5 Transistor-controlled ignitions

	9. Lubrication system servicing procedure
	May include but not limited to:

9.1 Mixing Fuel and oil for Two-Stroke Engines

9.2 Checking lubricant and adding where necessary

9.3 Changing engine oil
9.4 Applying right type and amount of grease


EVIDENCE GUIDE

	1. Critical aspects of competency
	Assessment requires evidence that the candidate:
1.1 Sourced Tools, materials and equipment needed for servicing in accordance with workplace and engine manufacturer’s requirements and specifications.

1.2 Carried out fuel tank and filter servicing operations in accordance with engine manufacturer’s requirements and specification.
1.3 Carried out air cleaner servicing operations in accordance with engine manufacturer’s requirements and specification
1.4 Carried-out carburetor and governor adjustment procedure are in accordance with engine manufacturer’s specifications
1.5 Carried-out lubrication system servicing procedure in accordance with engine manufacturer’s instruction. 

1.6 Cleaned and inspected equipment and work area for serviceable condition in accordance with workplace procedures

	2. Underpinning knowledge and attitude
	2.1 Principle of operation of small engines

2.2 Application of small engine.

2.3 Procedure of applying information from small engine service manual.

2.4 Types of small engine and servicing procedures/requirements

2.5 Tools, materials and equipment used in servicing of small engines

2.6 Servicing operations of fuel tank and filter, air cleaner, carburetor, governor, ignition system lubrication system.
2.7 Repair procedures of small engine components

2.8 Method of applying and observing contamination control when performing servicing and repair of small engine system components.
3.5 Waste and scrap are removed following workplace procedure 

3.6 Procedure of cleaning, inspecting fault finding and tagging of equipment and work area for serviceability.

2.9 Instrument maintaining and storing methods 

	3. Underpinning skills
	3.1 Identifying the type of small engine application 

3.2 Sourcing and selecting small engine service manual 
3.3 Identifying small engine components 
3.4 Sourcing of tools, materials and equipment needed for servicing 

3.5 Carrying out fuel tank and filter servicing operations.

3.6 Carrying-out Air cleaner servicing operations
3.7 Carrying-out carburetor and governor adjustment procedure 
3.8 Checking and servicing different types of ignition system 

3.9 Checking and servicing flywheel in accordance with engine manufacturer’s instruction.

3.10 Checking and servicing small-engine controls in accordance with engine manufacturer’s instruction
3.11 Carrying-out Lubrication system servicing procedure. 

3.12 Applying servicing and repair procedures of small-engine cooling and exhaust systems 
3.13 Observing contamination control when performing servicing of small engine system components.
3.14 Removing waste and scraps following workplace procedure 

3.15 Cleaning and inspecting equipment and work area for serviceable condition. 

3.16 Identifying faults and tagging unserviceable equipment instruments are maintained and stored in accordance with workplace procedures

	4. Resource implications
	The following resources must be provided:

4.1 Necessary hand tools in performing the tasks

4.2 Necessary equipment in performing the tasks

4.3 Required materials for the tasks involved

4.4 Cleaning materials/consumables

4.5 Safety equipment

4.6 Work station for performing preventive engine maintenance

	5. Methods of assessment
	Competency must be assessed through:

5.1 Theoretical test

5.2 Demonstration

5.3 Observation

5.4 Questioning

	6. Context (condition) of assessment
	6.1 Competency may be assessed on the job or simulated environment.

6.2 Assessment shall be observed while tasks are being undertaken whether individually or in group

6.3 Assessment must be undertaken in accordance with Lao PDR CBT assessment guidelines.


H. Annexes:
H.1  AWARD & PROGRESSION / ENTRY REQUIREMENTS
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H.2    LAO Automotive Sub-Sector Code
Sub-Sector Code:

0
No work category

1
General

2 
Engine

3 
Powertrain

4 
Chassis & Suspension

5
Electrical

6
Body & Painting

7
Auto Airconditioning

COMPETENCY UNIT STANDARDS BY SUB-SECTOR:

	Unit No
	Unit Title

	0
	No category

	723.7233.011.01.1
	RESPOND TO WORKPLACE COMMUNICATION

	723.7233.011.02.1
	WORK WITH OTHERS

	723.7233.011.03.1
	DEMONSTRATE POSITIVE WORK VALUES

	723.7233.011.04.1
	PRACTICE HOUSEKEEPING PROCEDURES

	723.7233.011.05.1
	DEMONSTRATE THE USE OF BASIC MATHEMATICAL CONCEPTS AND TECHNIQUES

	723.7233.011.06.1
	PRACTICE ENVIRONMENTAL PROTECTION

	1
	General

	723.7233.012.01.1
	Perform Mensuration and Calculation

	723.7233.012.02.1
	USE AND APPLY LUBRICANTS/COOLANTS

	723.7233.012.03.1
	INTERPRET TECHNICAL DRAWING

	723.7233.012.04.1
	PERFORM SHOP MAINTENANCE

	723.7233.012.05.1
	PERFORM BENCH WORK (BENCH FITTING)

	2
	Engine

	723.7233.213.01.1
	PERFORM ENGINE PREVENTIVE MAINTENANCE (DIESEL AND GAS)

	723.7233.213.03.1
	ASSIST IN OVERHAULING ENGINE AND ENGINE SYSTEMS      

	723.7233.213.06.1
	SERVICING SMALL ENGINES

	4
	Chassis & Suspension

	723.7233.413.02.1
	PERFORM TRACTOR UNDERCARRIAGE PREVENTIVE MAINTENANCE        

	5
	Electrical

	723.7233.513.04.1
	PERFORM ELECTRICAL SYSTEM PREVENTIVE MAINTENANCE

	723.7233.513.05.1
	SERVICE AGRO-MACHINERY BATTERY


H.3  COMPETENCY STANDARD DEVELOPMENT TEAM
SSTVET Project

	No.
	Name and Surname
	Organization/Company
	Job expert/Position

	1. 
	Dr. Bernadette Gonzales
	SSTVET Project
	Team Leader

	2. 
	Mr. Emeterio Cedillo Jr.
	SSTVET Project
	International Expert

	3. 
	Mr. Mai THAMMAVONGSA
	SSTVET Project
	National Consultant


Resource Person / Methodologist

	1. 
	Mr. Bountham SITTHIMANUOTHAM
	SSTVET Project
	M & E Specialist

	2. 
	Ms. Somphalang NGONPHETSY
	VEDI
	Head of Curriculum Development Section


Resource Persons / Company & Industry

	1. 
	Mr. Boualoy SIRIPANYA
	Lao Toyota Service Co LTD. Vientiane
	Training Manager

	2. 
	Mr. Phinlakone PHOMPHIPHAK
	TNK Trading Co, Ltd. (MITSU LAO)
	Service Advisor

	3. 
	
	
	


Resource Persons / Public & Private TVET Institutions

	1. 
	Mr. Bounlieng MANIVONG
	Technical College of Vientiane Province
	TWG member

	2. 
	Mr. Amkha PHONPAKDY
	Technical College of Vientiane Province
	TWG member

	3. 
	Mr. Khanh INTHAVONG
	Khammouane Technical and Vocational College
	TWG member

	4. 
	Mr. Latsamee BAYLOUNGLATH
	Khammouane Technical and Vocational College
	TWG member

	5. 
	Mr. Vaty INTHAVONG
	Khammouane Technical and Vocational College
	TWG member

	6. 
	Mr. Bounthong XATHILATH
	Savannakhet Technical and Vocational College
	TWG member

	7. 
	Mr. Soukhanthone PANPANYA
	Savannakhet Technical and Vocational College
	TWG member

	8. 
	Mr. Phetsamay PHANSOPHA
	Champasak Technical and Vocational College
	TWG member

	9. 
	Mr. Sayasack SISAMPHONE
	Vocational Education Development Institute
	TWG member
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