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A. Course Design
1

BASIC COMPETENCIES

Leading  workplace communication
9
Leading small  team  
13
Developing and practicing negotiation skill
18


Identifying / determining fundamental cause of problem
22

Using mathematical concepts and techniques 
26

Using relevant technologies

30
COMMON COMPETENCIES

Applying safety practices
35
Interpreting working drawing and sketches
41
Selecting and cutting workshop materials
45
Performing shop computations (basic)
49
Measuring workpiece (basic)
55
Performing routine housekeeping
58
Performing shop computations (intermediate)
61

Measuring workpiece using angular measuring instruments
64
Performing shop computations (advanced)
67
Measuring workpiece using gages and surface texture comparator
71
Performing preventive and corrective maintenance
75
Preparing  cost estimate
79
CORE COMPETENCIES

Writing   advanced CNC milling  machine program
83
Set-up multiple –axis, CNC milling machine, workpiece  and cutting tools
87
Performing   advanced CNC milling  machine operations
91
 COURSE  TITLE


  :
CNC MILLING MACHINE OPERATION 

                                      
 NOMINAL DURATION

  :        234  Hrs.

QUALIFICATION LEVEL

  :        NC III


COURSE DESCRIPTION

  :


The  course is designed to align knowledge, skills  and attitudes of students / trainees  to translate part drawing into finished part. The individual will be capable to  write   CNC Milling  machine program, set-up machine, workpiece and cutting tools and perform complex  CNC Milling  machine operations.  Emphasis is on programming and production of simple  parts.  This   includes  basic ,  and common  competencies ; Participate in workplace communication ,Work in a team environment, Practice career professionalism, Practice occupational health and safety procedures, Interpret working drawings and sketches, Select and cut workshop materials, Perform shop computations (Basic), Measure workpiece (Basic), Perform shop computations (Intermediate), Measure workpiece using angular measuring instruments, and Perform preventive and corrective maintenance
ENTRY  REQUIREMENT:
· Must be high school graduate

· Able to communicate in writing

· Physically and mentally fit; and

· Must be a holder of CNC Milling Machine Operation NC II
	1.1 UNIT OF COMPETENCY
	MODULE TITLE
	LEARNING OUTCOMES
	NOMINAL DURATION


	 A.  BASIC                                  24 Hrs

	1.  Lead workplace 
      communication
	1.1  Leading workplace communication
	1.1.1 Communicate   information about workplace processes.
1.1.2 Lead workplace discussions.
1.1.3 Identify and communicate issues arising in the workplace
	4 hours

	2. Lead small team
	2.1
Leading small 
       team
	2.1.1 Provide team leadership
2.1.2 Assign responsibilities among members
2.1.3 Set performance expectation for team members
2.1.4 Supervise team performance
	4 hours

	3. Develop and practice 
     negotiation skills
	3.1  Developing 
       and practicing 
       negotiation 
       skills
	3.1.1 Identify relevant  information in planning  negotiations
3.1.2 Participate in negotiations
3.1.3 Document areas for agreement
	4 hours

	4. Solve problem related  
     to work activities


	4.1 
Identifying/  determining  fundamental cause of problem
	4.1.1 Explain the analytical techniques.
4.1.2 Identify the problem.
4.1.3 Determine the possible cause/s of the problem.
	4 hours

	5.  Use mathematical 
     concepts and 
     techniques
	5.1
Using mathematical concepts and techniques
	5.1.1 Identify mathematical tools and techniques to solve problem
5.1.2 Apply mathematical procedures/solution
5.1.3 Analyze results
	4 hours

	6.  Use relevant 
     technologies
	6.1    Using

         relevant  

         technologies                     


	6.1.1  Study/ select appropriate technology
6.1.2 Apply relevant technology
6.1.3 Maintain/enhance relevant technology
	4 hours


	1.2 UNIT OF COMPETENCY
	MODULE TITLE
	LEARNING OUTCOMES
	NOMINAL DURATION

	B. COMMON                                                130 Hrs

	1. Apply safety practices 
	1.1 Applying safety 
      practices 
	1.1.1 Identify hazards
1.1.2 Use protective clothing and devices
1.1.3 Perform safe handling of tools, equipment and materials
1.1.4 Perform first aid treatment
1.1.5 Use fire extinguisher
	8 hrs 

	2. Interpret working drawings and sketches
	2.1 Interpreting  working drawing and sketches 
	2.1.1 Identify assembly and detailed drawing
2.1.2 Sketch part for fabrication 
	16 hrs

	3.  Select and cut workshop materials
	3.1 Selecting  and cutting workshop materials
	3.1.1 Identify job  requirements
3.1.2 Select and measure materials
3.1.3 Cut materials
	8 hrs

	4. Perform shop computations (Basic)
	4.1 Performing shop computation (Basic)
	4.1.1 Perform four   fundamental operations
4.1.2 Convert fraction to decimal and vice versa 
4.1.3 Convert English to Metric measurement and vice versa 
4.1.4 Calculate tap drill size
4.1.5 Compute feed and speed
	22 hrs.

	5. Measure workpiece (Basic)
	5.1 Measuring workpiece (Basic)
	5.1.1 Select and use  measuring instruments
5.1.2 Clean and store measuring instruments
	8 hrs

	6. Perform routine housekeeping
	6.1 Performing routine housekeeping
	6.1.1 Organize work area

6.1.2 Clean work area
	8 hrs

	7. Perform shop computations (Intermediate)
	7.1 Performing shop computations (Intermediate)
	7.1.1 Solve trigonometric Problems
7.1.2 Calculate taper work
	10 hrs

	8.  Measure workpiece using angular measuring instruments
	8.1  Measuring workpiece using angular measuring instruments 
	Use angular tools


	8 hrs

	9. Perform shop computations (advanced
	9.1 Performing shop computations (advanced
	Calculate gear ratio
Solve gearing problems
Use geometrical principles in solving problems
	10 hrs

	10. Measure workpiece using gages and surface texture comparator
	10.1 Measuring  workpiece using gages and surface texture comparator
	10.1.1 Select and use fixed and adjustable gages
10.1.1 Perform surface texture measurements
10.1.2 Clean and store measuring tools
	8 hrs

	11. Perform preventive and corrective maintenance
	11.1  Performing preventive  and corrective maintenance 
	11.1.1  Perform  inspection  of machine
11.1.2 Perform cleaning and lubricating of machine
11.1.3 Adjust gibs of slid and ways
	8 hrs

	12.Prepare  Cost estimate
	12.1Preparing  Cost estimate 
	12.1.1 Determine job and materials requirements

12.1.2 Estimate cost 

 
	16 hrs

	C. CORE                                                80 Hrs

	1. Write   advanced CNC milling machine program
	1.1.   Writing    

        advanced CNC 
        milling machine 
        program
	1.1.1 Determine job   requirements
1.1.2 Write basic CNC milling  machine program
1.1.3 Edit CNC  advanced milling  machine program
	40 hrs

	2.  Set-up multiple-axis milling machine, workpiece and cutting tools
	2.1  Set-up multiple-axis milling machine, workpiece and cutting tools
	2.1.1 Set-up machine and cutting tools
2.1.2 Download /input and simulate program
2.1.3  Cut model/sample workpiece
	16 hrs



	3. Perform  advanced CNC milling machine operation
	3.1 Performing advanced CNC milling machine operation
	3.1.1 Turn workpiece
3.1.2 Check and measure workpiece


	24 hrs


	TOOLS
	EQUIPMENT
	MATERIALS

	Carbide inserts for aluminum  ( for all operations)
	  3-axis CNC Milling  Machine with complete standard accessories 
	Round Bar CRS 50mm dia. X 6m

	Set of Hand taps (M5 x .75mm - M12 x 1.75)
	Power Hack saw
	Aluminum bar 45mm dia. X 5m,T6

	Drill bits

1mm – 12 mm (.5mm increment)
	OHP/LCD Projector
	256 mb flash drive

	Carbide inserts for Steel  (all operations)


	
	Round bar CRS 38mm dia x 6m

	Tools and tool holders with wrenches (Left- hand, right-hand, neutral)
	
	Aluminum bar 22mm dia x 5m, T6

	Center drill #2 
	
	Paint brush 2” width

	Rubber mallet
	
	Round bar CRS 25.4mm dia x 6m

	Parting-off tool holder
	
	Aluminum bar 30mm dia x 5m, T6

	Letter punch
	
	Whiteboard marker Black, Blue and red color

	Boring bar
	
	Rags

	Ball peen hammer, 0.5 kgs
	
	Teachers Guide

	Vernier caliper (Digital) 150mm
	
	Reference books

	Vernier height gage with dial indicator (optional) 
	
	Modules/ LEs

	Gage block (optional)
	
	Manuals

	Micrometer (Digital)

0- 25 mm
	
	Catalogs

	Bevel protractor 
	
	CDs/ Video tapes

	Dial indicator with magnetic stand, lever-type, 0.01 least count 
	
	CNC simulation software

	Thread pitch gage
	
	Brochures

	
	
	Handouts

	
	
	


METHODOLOGY
:

· Modular (self-pace learning)

·  School – based  training 
· Apprenticeship /Industry Immersion

· Dual Training /OJT
ASSESSMENT METHOD:

· Observation

· Demonstration/  Interview  
· Written test  
TRAINER QUALIFICATIONS:  

· Must be a holder of CNC Milling Machine Operation NC III or equivalent qualification.

· Must have undergone training on Training Methodology II (TM II) or equivalent in training/experience

· Must be computer literate

· Must be physically and mentally fit

· *Must have at least 2 years job/industry experience

· Must be a civil service eligible (for government position or appropriate professional license issued by the Professional Regulatory Commission)

BASIC  COMPETENCIES



UNIT OF COMPETENCY
:
LEAD WORKPLACE COMMUNICATION

UNIT CODE
:
500311109

MODULE TITLE
:
LEADING WORKPLACE COMMUNICATION

MODULE DESCRIPTOR
: 
This module covers the knowledge, skills and attitudes required to prepare different reports required in the workplace.

NOMINAL DURATION
:
4 hours

SUMMARY OF LEARNING OUTCOMES:



Upon completion of this module the students/trainees will be able to:

LO1.
Communicate information about workplace processes.

LO2.
Lead workplace discussions.

LO3.
Identify and communicate issues arising in the workplace.

   LO1. COMMUNICATE INFORMATION ABOUT WORKPLACE 
PROCESSES

    ASSESSMENT CRITERIA:
1. Appropriate communication method is selected.

2. Multiple operations involving several topic areas are communicated.

3. Questions are used to gain extra information.

4. Correct sources of information are identified.

5. Information is selected and sequenced correctly when required.

6. Verbal and Written test reporting is maintained in both familiar and unfamiliar situations.

CONTENTS:

· Method of communication

· Communication skills

· Communication tools

· Questioning techniques 

CONDITIONS:



The students/trainees must be provided with the following:

· Simulated workplace environment

· Communication tools

· Variety of information’s

METHODOLOGIES:


· Discussion

· Role play

· Brainstorming

ASSESSMENT METHODS:

· Demonstration 
· Interview

LO2.
LEAD WORKPLACE DISCUSSIONS

ASSESSMENT CRITERIA:

1. Responses to workplace issues are sought.

2. Response to workplace issues are provided when sought.


3. Constructive contributions are made to workplace discussion on such issues as production, quality and safety.

4. Goals and aims of actions under taken in the workplace are communicated. 

CONTENTS:

· Method/techniques of discussion

· How to lead discussion

· How to solicit response

CONDITIONS:



The students/trainees must be provided with the following:

· Simulated workplace environment

· Communication tools

· Variety of information’s

METHODOLOGIES:


· Discussion

· Role play

· Brainstorming

ASSESSMENT METHODS:

· Observation 
· Interview

LO3.
IDENTIFY AND COMMUNICATE ISSUES ARISING IN THE WORKPLACE

ASSESSMENT CRITERIA:

1. Issues and problems are identified as they arise.

2. Information regarding problems and issues are organized coherently to ensure clear and effective communication.

3. Dialog is initiated with appropriate personnel.

4. Communication problems and issues are addressed as they arise.

CONTENTS:

· Identify problems and issues

· Organizing information on  problem and issues

· Relating problems and issues

· Communication barriers affecting workplace discussions.

CONDITIONS:



The students/trainees must be provided with the following:

· Simulated workplace environment

· Communication tools

· Variety of information’s

METHODOLOGIES:


· Discussion

· Role play

· Brainstorming

ASSESSMENT METHODS:

· Observation 
· Interview

UNIT OF COMPETENCY
:
LEAD SMALL TEAM

UNIT CODE
:
500311110

MODULE TITLE
:
LEADING SMALL TEAM

MODULE DESCRIPTOR
: 
This module covers the knowledge, skills and attitudes required to lead small team including setting and maintaining team and individual performance standard.

NOMINAL DURATION
:
4 hours

SUMMARY OF LEARNING OUTCOMES:


          Upon completion of this module the students/trainees will be able to:

LO1.
Provide team leadership.

LO2.
Assign responsibilities among members.

LO3.
Set performance expectation for team members.

LO4.
Supervise team performance.

LO1.
PROVIDE TEAM LEADERSHIP

ASSESSMENT CRITERIA:

1. Work requirements are identified and prescribed to members.

2. Reasons for instructions and requirements are properly disseminated to team members.

3. Team members questions, problems, concerns are recognized, discussed and dealt accordingly.

CONTENTS:

· Communication skills required for leading small team

· Skills and techniques in promoting  team building

· Negotiating skills

· Up to date dissemination of instruction and requirements to members.

· Art of listening and treating individual team members concern 

CONDITIONS:



The students/trainees must be provided with the following:

· Learning materials

· team building manual

· catalogs

· brochures

· Simulated team

METHODOLOGIES:

· Traditional/ lecture

· Demonstration

· Case studies 

ASSESSMENT METHODS:

· Written test
· Observation/ demonstration 

LO2.  ASSIGN RESPONSIBILITIES AMONG MEMBERS

ASSESSMENT CRITERIA:

1. Duties and responsibilities are allocated in respect to the skills, knowledge and attitudes of every team member.

2. Duties are allocated having regard to individual preference, domestic and personal considerations.

3. Duties and responsibilities of each member are properly identified and defined.

CONTENTS:

· Duties and responsibilities of each team member

· Skills in identifying individual skills ,knowledge  and attitude as basis for allocating responsibilities

· Knowledge in identifying each team member duties and responsibilities 

CONDITIONS:



The students/trainees must be provided with the following:

· Learning materials

· relevant legal requirements

· manuals

METHODOLOGIES:

· Traditional/lecture

· Demonstration

ASSESSMENT METHODS:

· Written test
· Observation/ demonstration 

LO3. SET PERFORMANCE EXPECTATION FOR TEAM MEMBERS

ASSESSMENT CRITERIA:

1. Performance expectations are established based on client needs and according to assigned requirements.

2. Performance expectations are based on individual team member’s duties and responsibilities.

3. Performance expectations are discussed and disseminated to individual team member. 

CONTENTS:

· Knowledge and skills in setting individual performance target/expectation

· Team members duties  and responsibilities

· Employee policies and procedures

· Defining performance expectations criteria 

CONDITIONS:



The students/trainees must be provided with the following:

· Performance expectation worksheet

· Relevant legal requirements

METHODOLOGIES:

· Traditional/ lecture

· Demonstration

· Case studies 

ASSESSMENT METHODS:

· Written test
· Observation/ demonstration 

LO4.  SUPERVISE TEAM PERFORMANCE

ASSESSMENT CRITERIA:

1. Team member’s performance is monitored in respect to the defined performance criteria.

2. Team members are provided with feedback, positive support and advice on strategies to overcome any difficulties.

3. Team members are informed of any changes in the priority allocated to assignment or task.

4. Communication follow-up is provided on all issues affecting the team.

CONTENTS:

· Knowledge and skills in monitoring team member performance

· Monitoring team operation to ensure client needs  and satisfaction

· Methods of monitoring performance

· Informal/formal counseling skills

CONDITIONS:



The students/trainees must be provided with the following:

· Performance expectation worksheet

· Relevant legal requirements

METHODOLOGIES:

· Traditional /lecture

· Demonstration

· Modular

ASSESSMENT METHODS:

· Written test
· Observation/ demonstration 

UNIT OF COMPETENCY
:
DEVELOP AND PRACTICE NEGOTIATION SKILLS

UNIT CODE
:
500311111

MODULE TITLE
:
Developing and Practicing Negotiation Skills
MODULE DESCRIPTOR
: 
This module covers the skills, knowledge and attitudes required to collect information in order to plan and participate in the negotiation. 

NOMINAL DURATION
:    4 hours

SUMMARY OF LEARNING OUTCOMES:


Upon completion of this module the students/ trainees will be able to:

LO1.
Identify relevant information in planning negotiations
LO2.
Participate in negotiations

LO3.
Document areas for agreement

LO1.Identify relevant information in planning negotiations
ASSESSMENT CRITERIA:

1. Information in preparation for negotiation is identified and included in the plan.

2. Information on creating non verbal environments for positive negotiations is identified and included in the plan.

3. Information on different questioning techniques is identified and included in the plan.

CONTENTS:

· Background information on other parties to the negotiation

· Observing differences between content and process

· Identifying bargaining information

· Applying strategies to manage process

· Applying steps in negotiating process

· Strategies to manage conflict

· Steps in negotiating process

CONDITIONS:

The students/trainees must be provided with the following:

· Pertinent documents

· Simulated workplace

· Prepared  recipes

· Paper and pencil

· Calculator

· Hands out 

METHODOLOGIES:

· Lecturette 

· Role playing 

· Practical exercises 

ASSESSMENT METHODS:

· Written test/questioning

· Demonstration

LO2.  Participate in Negotiations
ASSESSMENT CRITERIA:

1. Criteria for successful outcome are agreed upon by all parties.

2. Desired outcome of all parties are considered.

3. Appropriate language is used throughout the negotiation.

CONTENTS:

· Decision making and conflict resolution strategies procedures  

· Problem solving strategies on how to deal with unexpected questions and attitudes during negotiation

· Background information on other parties to the negotiation

· Observing differences between content and process

CONDITIONS:

The students/trainees must be provided with the following:

· Pertinent documents

· Simulated workplace

· Supplies

· Paper and pencil

· Calculator

· Hands out 

METHODOLOGIES:

· Lecturette 

· Role playing 

· Practical exercises 

ASSESSMENT METHODS:

· Written test/questioning

· Demonstration

LO3. Document areas for negotiation

ASSESSMENT CRITERIA:

1. The issues and processes are documented and agreed upon by all parties.

2. Possible solutions are discussed and their viability assessed.

3. Areas for agreement are confirmed and recorded.

4. Follow-up action is agreed upon by all parties.

CONTENTS:

· Procedure in documenting negotiations

· Managing information

· Filing documents

CONDITIONS:

The students/trainees must be provided with the following:

· Pertinent documents

· Simulated workplace

· Supplies

· Paper and pencil

· Calculator

· Hands out 

METHODOLOGIES:

· Lecturette 

· Role playing 

· practical exercises 

ASSESSMENT METHODS:

· Written test/questioning

· Demonstration

BASIC COMPETENCY
:
PROBLEM SOLVING


UNIT OF COMPETENCY
:
SOLVE PROBLEMS RELATED TO WORK ACTIVITIES

UNIT CODE
:
500311112

MODULE TITLE
:
IDENTIFYING / DETERMINING 



FUNDAMENTAL CAUSE OF PROBLEM

MODULE DESCRIPTOR
: 
This module expresses the competency required to apply problem solving techniques to identify/determine fundamental cause problem.

NOMINAL DURATION
:
4 hours

SUMMARY OF LEARNING OUTCOMES:


Upon completion of this module the students/trainees will be able to:

LO1.
Explain the analytical techniques.

LO2.
Identify the problem.

LO3.
Determine the possible cause/s of the problem.

LO1. EXPLAIN THE ANALYTICAL TECHNIQUES

ASSESSMENT CRITERIA:

1. Importance and application of analytical techniques are explained.

2. Analytical techniques such as brainstorming, cause and effects diagrams, PARETO analysis, SWOT analysis, GANT chart, PERT CPM & graphs, and scatter grams are defined.   

CONTENTS:

· Observation, investigation & analytical techniques  

· Brainstorming

· Cause and effect diagrams

· PARETO analysis

· SWOT analysis

· GANT chart

· PERT CPM & graph

· SCATTERGRAMS

CONDITIONS:


The students/trainees must be provided with the following:

· Coursewares

· Learning materials/guides

· Computer

· OHP  

METHODOLOGIES:


· Observation/ demonstration
· Simulation/role playing

· Case studies 

ASSESSMENT METHODS:

· Written test
· Practical/performance test 

LO2. IDENTIFY THE PROBLEM

ASSESSMENT CRITERIA:

1. Variances are identified from normal operating parameters and product quality.

2. Extent, cause, and nature of the problem are defined based on observation, investigation and analytical techniques.

3. Problems are clearly stated and specified.   

CONTENTS:

· Normal operating parameters & product quality

· Identifying & clarifying the nature of problem

· Application of analytical techniques

CONDITIONS:


The students/trainees must be provided with the following:

· Coursewares

· Learning materials/guides

· Computer

· Overhead projector (OHP)

METHODOLOGIES:


· Observation/ demonstration
· Simulation/role playing

· Case studies 

ASSESSMENT METHODS:

· Written test
· Practical/performance test 

LO3.
DETERMINE THE POSSIBLE CAUSE/S OF THE PROBLEM

ASSESSMENT CRITERIA:

1. Possible causes of problems are identified based on experience & the use of problem solving tools/analytical techniques.

2. Possible cause statements are developed.

3. Fundamental causes are explained.

CONTENTS:

· Non-routine process and quality problems

· Teamwork and work allocation problem

· Safety and emergency situations and incidents

CONDITIONS:


The students/trainees must be provided with the following:

· Coursewares

· Learning materials/guides

· Computer

· OHP  

METHODOLOGIES:


· Observation/ demonstration
· Simulation/role playing

· Case studies 

ASSESSMENT METHODS:

· Written test
· Practical/performance test 

UNIT OF COMPETENCY
:
USE MATHEMATICAL CONCEPTS AND TECHNIQUES

UNIT CODE
:
500311113

MODULE TITLE
:
USING MATHEMATICAL CONCEPTS AND 



TECHNIQUES 

MODULE DESCRIPTOR
:
This module  covers the knowledge, skills and attitudes required in the application of mathematical concepts and techniques.

NOMINAL DURATION
:
4 hours

SUMMARY OF LEARNING OUTCOMES:


Upon completion of the module, the learner/students must be able to:

LO1.
Identify mathematical tools and techniques to solve problems.

LO2.
Apply mathematical procedure/solution.

LO3. 
Analyze results.

LO1.
Identify mathematical tools and techniques to solve 
problems
ASSESSMENT CRITERIA:

1. Problem areas based on given condition are identified.

2. Mathematical techniques based on the given problem are selected.

CONTENTS:

· Four Fundamental Operations

· Steps in solving a problem 

· Standard formulas

· Conversion

· Measurement

CONDITIONS:
 

The students/learners must be provided with the following:

· Manuals

· Hand-outs

· Problem set

· Conversion table

· Table of formulas

· Measuring tools

METHODOLOGIES:

· Lecturette

· Self-paced instruction

· Group discussion

ASSESSMENT METHODS:

· Written test
· Demonstration

LO2.  Apply mathematical procedure/solution
ASSESSMENT CRITERIA:

1. Mathematical techniques based on the problem identified are applied.

2. Mathematical computations are performed to the level of accuracy required for the problem.

3. Results of mathematical computation based on job requirements is determined and verified.

CONTENTS:

· Problem-based questions

· Estimation

· Use of mathematical tools and standard formulas

· Mathematical techniques

CONDITIONS:
 

The students/learners must be provided with the following:

· Manuals

· Hand-outs

· Calculator

· Measuring tools/devices

· Case problems 

METHODOLOGIES:

· Lecturette

· Self-paced instruction

· Group discussion

· Practical Work Approach

ASSESSMENT METHODS:

· Written test /interview
· Demonstration 
LO3.  ANALYZE RESULTS
ASSESSMENT CRITERIA:

1. Results of application based on expected and required specifications and outcome is reviewed.

2. Appropriate action in case of error is applied.

CONTENTS:

· Four fundamental operations

· Steps in solving a problem 

· Standard formulas

· Conversion

· Measurement

CONDITIONS:
 

The students/learners must be provided with the following:

· Manuals

· Hand-outs

· Problem set

· Conversion table

· Table of formulas

· Measuring tools

METHODOLOGIES:

· Lecturette

· Self-paced instruction

· Group discussion

· Research study

ASSESSMENT METHODS:

· Written test / interview
· Demonstration 
UNIT OF COMPETENCY
:
USE RELEVANT TECHNOLOGIES 
UNIT CODE
:
500311114

MODULE TITLE
:
USING RELEVANT TECHNOLOGIES   

MODULE DESCRIPTOR
:
This module  covers the knowledge, skills and attitudes required in selecting, sourcing and applying appropriate and affordable technologies in the workplace.

NOMINAL DURATION
:
4  hours
SUMMARY OF LEARNING OUTCOMES:


Upon completion of the module, the learner/students must be able to:

LO1.
Study/ select appropriate technology

LO2.
Apply relevant technology.

LO3. 
LO3.
Maintain/enhance relevant technology

LO1. Study/select appropriate technology

ASSESSMENT CRITERIA:

1. Appropriate technologies are studied based on work requirements.

2. Appropriate technologies are identified and selected based on work requirements. 

CONTENTS:

· Machineries/ equipment and their application

· Software/ programs

CONDITIONS:
 

The students/learners must be provided with the following:

· Manuals

· Hand-outs

· Multimedia

· Video tape

· Brochures

· CD’s

· Internet access

· Computer

METHODOLOGIES:


· Lecturette

· Self-paced instruction

· Group discussion

· Film showing

ASSESSMENT METHODS:

· Written test / interview
· Demonstration 
LO2. Apply relevant technology

ASSESSMENT CRITERIA:

1.
Relevant technology is used in carrying out function based on work requirements. 

2.
Applicable software and hardware is used as per job requirement. 

3. 
Management concepts are observed as per established industry practices. 

CONTENTS:

· Office technology

· Industrial technology

· System technology

· Information technology

· Training technology

· Different software/ hardware

· 5S (Proper House Keeping)

CONDITIONS:
 

The students/learners must be provided with the following:

· Manuals

· Hand-outs

· Multimedia

· Video tape

· Brochures

· CD’s

· Internet access

· Computer

METHODOLOGIES:


· Lecturette

· Self-paced instruction

· Group discussion

· Film showing

ASSESSMENT METHODS:

· Written test /interview
· Demonstration 
 LO3. MAINTAIN / ENHANCE RELEVANT TECHNOLOGY

ASSESSMENT CRITERIA:

1. Maintenance of technology is applied in accordance with the industry standard operating procedure, manufacturer’s operating guidelines and occupational health and safety procedure 

2. Updating of technology is maintained through continuing education or training in accordance with job requirement.

3. Appropriate action for technology failure/defect is immediately reported to the concerned/ responsible person or section.

CONTENTS:

· Corrective and preventive maintenance

· Upgrading of technology

· Communication skills

· Organizational set-up /work flow 

CONDITIONS:

The students/learners must be provided with the following:

· Manuals

· Hand-outs

· Multimedia

· Video tape

· Brochures

· CD’s

· Internet access

· Computer

METHODOLOGIES:


· Lecturette

· Self-paced instruction

· Group discussion

· Film showing

ASSESSMENT METHODS:

· Written test /interview
· Demonstration 

 COMMON COMPETENCIES

UNIT OF COMPETENCY
: 
APPLY SAFETY PRACTICES

UNIT CODE
:
MEE722201

MODULE TITLE
:
Applying safety practices
MODULE DESCRIPTOR
: 
This module covers safety practices applied in the workplace.

NOMINAL DURATION
:
8 hours

SUMMARY OF LEARNING OUTCOMES:

At the completion of the module the trainees/students must be able to:

LO1.
Identify hazards

LO2.   Use protective clothing and devices

LO3.
Perform safe handling of tools, equipment and materials 

LO4.
Perform first aid treatment

LO5.
Use fire extinguisher 

LO1.
IDENTIFY HAZARDS

ASSESSMENT CRITERIA:

1. Hazards are identified correctly in accordance with OHS procedures.

2. Safety signs and symbols are identified and adhered to in accordance with workplace safety procedure.

CONTENTS:

· Hazard to be avoided in welding

· Welding safety signs and symbols

· Occupational safety standards and enterprise safety policies. 

CONDITION: 

The students/ trainee must be provided with the following:

· Safety sign and symbols

· Instructional materials 

-  Reference book

-  Learning modules/manuals

-  Safety standards manual

-  Enterprise safety policies/guidelines

METHODOLOGIES:

· Lecture/demonstrations

· Self pace learning

· Group discussion

ASSESSMENT METHODS:

· Written test/ Interview

· Observation/ demonstration
LO2.
USE PROTECTIVE CLOTHING AND DEVICES

ASSESSMENT CRITERIA:

1. Personal protective clothing/equipment (PPE) identified as per job requirements

2. Proper wearing of PPE are properly observed in accordance with workplace safety policies.

3. PPE conformed the approved occupational safety standards.

CONTENTS:

· Personal protective equipment (PPE) for different welding operations

· Proper uses of different types of personal protective equipment (PPE)

· Occupational safety standards and enterprise safety policies. 

CONDITIONS: 
The students/ trainee must be provided with the following:

· Personal protective equipment (PPE)

-  Hard hat

-  Safety shoes

-  Gloves

-  Goggles

-  Welder apron

·  Instructional materials for:

-  Reference book

-  Learning modules/manuals

-  Safety standards

-  Enterprise safety policies/guidelines

METHODOLOGIES:

· Lecture/demonstrations

· Self pace learning

· Group discussion

ASSESSMENT METHODS:

· Written test/oral

· Observation/ demonstration
· Interview

LO3.
PERFORM SAFE HANDLING OF TOOLS, EQUIPMENT AND MATERIALS

ASSESSMENT CRITERIA:

1. Pre-use checking and inspection of tools and equipment are conducted in accordance with industry/ company policies.

2. Safe handling of tools, equipment and materials are properly observed in accordance with OHS requirements and industry/ company policies.

3. Safety label and tag of tools and equipment are strictly followed in accordance with industry/ company policies.

CONTENTS:

· Pre-use inspection and checking procedure

· Safe handling of tools, equipment and materials

· Equipment and power tools orientation and familiarization

· Workplace Occupational Health and Safety procedures 

CONDITION: 
The students/ trainee must be provided with the following:

· Equipment/accessories

-
Hard hat

- 
Safety shoes

- 
Gloves

- 
Goggles

- 
Welder apron

· Instructional materials:

-  Reference book

-  Learning modules/manuals

-  Safety standards

-  Enterprise safety policies/guidelines

METHODOLOGIES:

· Lecture/demonstrations

· Self pace learning

· Group discussion

ASSESSMENT METHODS:

· Written test/oral

· Observation/ demonstration
· Interview

LO4.
PERFORM FIRST AID TREATMENT

ASSESSMENT CRITERIA:

1. First aid treatment of injuries are carried out according to recommended procedures

2. Emergency hotline and proper authority are accessed and contacted in accordance with workplace procedure.

CONTENTS:

· Different types of injuries  

· First aid treatment procedure

· Emergency hotline number and offices

· Proper handling of injured individual

CONDITION: 
The students/ trainee must be provided with the following:

· Equipment 

-
First aid kit (different types)

-
Oxygen

-
Stretcher

-
Medicine 

· Learning materials

-
Video tape, CD’s, transparencies

· Directory hotline number and offices

METHODOLOGIES:

·  Lecture/demonstrations

· Self pace learning

· Group discussion

ASSESSMENT METHODS:

· Written test 
· Observation/ demonstration
· Interview

LO5.
USE FIRE EXTINGUISHER

ASSESSMENT CRITERIA:

1. Fire fighting equipment identified according to types/source of fires.

2. Use of fire fighting equipment demonstrated in accordance with manufacturer’s instructions.

3. Used fire fighting equipment and accessories are recorded/reported for replacement/refill in accordance with enterprise approved safety regulations.

CONTENTS:

· Types of fire fighting equipment  

· Types of fire extinguishers 

· Fire hoses

· Fire hydrants

· Sources/causes of fires 

· Proper use of fire fighting equipment

CONDITIONS:

The students/ trainee must be provided with the following:

·  Equipment 

-  Fire extinguishers (different types)

-  Fire hydrants

-  Video players/monitors

· Learning materials

-  Types of fires/sources

-  Types of fire fighting equipment and its operations

-  Manuals on fire protection regulations

-  Video tape, CD’s, transparencies

-  Report cards/checklist

METHODOLOGIES:

· Lecture/demonstrations

· Self pace learning

· Group discussion

ASSESSMENT METHODS:

· Written test
· Observation/ demonstration
· Interview

UNIT OF COMPETENCY
: 
INTERPRET WORKING DRAWINGS AND SKETCHES

UNIT CODE
:
MEE722202

MODULE TITLE
:  
Interpreting WORKING drawing and sketches
MODULE DESCRIPTOR
:
This module covers the competencies required in identifying assembly and detailed drawing and sketching parts for fabrication.

NOMINAL DURATION
:
16 hours

SUMMARY OF LEARNING OUTCOMES:

At the completion of the module the trainees/students must be able to:

LO1.
Interpret technical drawing
LO2.
Prepare freehand sketch of parts
LO3.   Interpret details from freehand sketch
LO1.
INTERPRET TECHNICAL DRAWING

ASSESSMENT CRITERIA:

1. Assembly and detailed drawing are interpreted according to drawing standard 

2. Lines are identified according to ISO.

3. Alphabet of lines is clearly explained according to their use.

CONTENTS:

· Alphabet of lines and applications

· Drawing specifications

· Dimensions

· Scaling

CONDITIONS: 
The students/ trainee must be provided with the following:

· Equipment/accessories

-
OHP/transparencies

-
computer

-
Video/multi-media materials

· Training materials

-
reference book,

-
learning modules

-
blueprint (sample)

-
writing instrument

-
drawing instrument

METHODOLOGIES:

· Lecture/demonstrations

· Self-paced instruction

· Presentation

ASSESSMENT METHODS:

· Written test
· Observation/ demonstration
LO2.
PREPARE FREEHAND SKETCH OF PARTS

ASSESSMENT CRITERIA:

1. Parts for fabrication are sketched according to standard.

2. Orthographic and isometric views are clearly explained

3. Orthographic and isometric drawing are identified based on plan

CONTENTS:

· Types of welding joints and symbols

· Welding positions, codes and plan specifications

· Contour symbols

· Drawing technique 

· Perspective

· Exploded view

· Hidden view technique

· Projections

· First angle projections

· Third angle projections

CONDITIONS: 

The students/ trainee must be provided with the following:

· Equipment/accessories

-
OHP/transparencies

-
Computer

-
Video/multi-media materials

· Training materials

-
Reference book,

-
Learning modules

-
Blueprint (sample)

-
Writing instrument

-
Drawing instrument

METHODOLOGIES:

· Lecture/demonstrations

· Self-paced instruction

· Presentation

ASSESSMENT METHODS:

· Written test
· Observation/ demonstration
LO3.
INTERPRET DETAILS FROM FREEHAND SKETCH

ASSESSMENT CRITERIA:

1. Drawing symbols are interpreted according to drawing standards

2. Dimensional tolerances, notations are interpreted according to specifications

CONTENTS:

· Types of welding joints and symbols

· Welding positions, codes and plan specifications

· Contour symbols

· Welding process (abbreviation)

CONDITIONS: 
The students/ trainee must be provided with the following:

· Equipment/accessories

-
OHP/transparencies

-
Computer

-
Video/multi-media materials

· Training materials

-
Reference book,

-
Learning modules

-
Blueprint (sample)

-
Writing instrument

-
Drawing instrument

METHODOLOGIES:

· Lecture/demonstrations

· Self-paced instruction

· Presentation

ASSESSMENT METHODS:

· Written test
· Observation/ demonstration
UNIT OF COMPETENCY
:
SELECT AND CUT WORKSHOP MATERIALS

CODE NO.
:
MEE722203
MODULE TITLE
:
SELECTING AND CUTTING WORKSHOP MATERIALS

MODULE DESCRIPTOR
:
This module covers the skills and knowledge required to select and cut workshop materials needed to machine and fabricate components specified in the working drawing.

NOMINAL DURATION
:
8 hours

SUMMARY OF LEARNING OUTCOMES: 

Upon completion of this module, the trainee/student must be able to:

LO1.
Determine requirements

LO2.
Select and measure materials

LO3.
Cut materials

LO1.
DETERMINE REQUIREMENTS

ASSESSMENT CRITERIA:

1. Plans/ drawings are interpreted to produce component to specification

2. Sequence of operation is determined to produce component to specification.

CONTENTS:

· Standard drawing scales, symbols and abbreviations

· Assembly and detail drawing

· Dimensions and tolerances

· Operation  plan

CONDITIONS: 

Students/trainees must be provided with the following:

· Learning materials


· Drawing book

· Drawing manual

METHODOLOGIES:

· Lecture/ discussion

· Group discussion

ASSESSMENT METHODS:

· Written test /Interview

· Observation/ demonstration
LO2.
SELECT AND MEASURE MATERIALS

ASSESSMENT CRITERIA:

1. Materials are selected according to the requirements of the operation

2. Materials are measured to required level of accuracy using measuring tools

3. Measuring tools are used according to manufacturer specification.

CONTENTS:

· Kinds of materials

· Measuring  and marking materials

· Proper use of measuring tools

CONDITIONS:

Students/trainees must be provided with the following:

· Tools and materials

· Materials selected

· Vernier caliper

· Steel rule

METHODOLOGIES:

· Lecture/ discussion

· Self-paced learning activities

· Guided demonstration (performance based) 

ASSESSMENT METHODS:

· Written test/ Interview

· Observation/ demonstration
LO3.
CUT MATERIALS

ASSESSMENT CRITERIA:

1. Materials are cut according to plan/drawing instruction.

2. Cutting tools/ equipment are used based on manufacturer’s specification, appropriate techniques and safety procedures.


CONTENTS:

· Procedure in cutting materials

· Hand hacksaw

· Power hacksaw

· Band saw

· Safety procedures/ practices


CONDITIONS: 

Students/trainees must be provided with the following:

· Tools and equipment

· Hand hack saw

· Power hack saw

· Band saw

· Learning materials:

· Manual in cutting material using

· Hand hack saw

· Power hack saw

· Band saw  
   

METHODOLOGIES:

· Lecture/ discussion

· Self-paced learning activities

· Guided demonstration (performance based) 


ASSESSMENT METHODS:

· Interview

· Written test
· Observation/ demonstration



UNIT OF COMPETENCY
:
PERFORM SHOP COMPUTATIONS (BASIC)

CODE NO.


:    MEE722204
MODULE TITLE
:
PERFORMING SHOP COMPUTATIONS (BASIC)

MODULE DESCRIPTOR
:
This module covers the knowledge required to calculate mathematical problems involved in the workshop.  It covers mathematical calculation on fundamental operations, conversion of units, fraction and decimals, ratio and proportion and basic shop calculations.

NOMINAL DURATION
:
22 hours

SUMMARY OF LEARNING OUTCOMES:  

Upon completion of this module, the trainee/ student must be able to:

LO1.   Perform four fundamental operations

LO2.   Perform basic calculations involving fractions and decimals

LO3.   Perform basic calculations involving percentages
LO4.   Perform basic calculations involving ratio and proportion

LO5.
Perform calculations on algebraic expressions
LO1.
PERFORM FOUR FUNDAMENTAL OPERATIONS

ASSESSMENT CRITERIA:

1. Addition of whole numbers, mixed numbers, fraction and decimal were correctly applied.

2. Subtraction of whole numbers, mixed numbers, fraction and decimal were correctly applied.

3. Multiplication of whole numbers, mixed numbers, fraction and decimal were correctly applied.

4. Division of whole numbers, mixed numbers, fraction and decimal were correctly applied.

CONTENTS: 

· Fundamental operation of:

· Whole numbers

· Mixed numbers

· Fraction and decimal

CONDITIONS: 

Students/trainees must be provided with the following:

· Supplies and materials





· Paper


· Pencil


· Instruments

· Calculator

· Measuring instrument

· Learning materials

· Mathematical books 

· Mathematics manuals

METHODOLOGIES:

· Lecture/ discussion

· Self-paced learning activities

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 
LO2.
PERFORM BASIC CALCULATIONS INVOLVING FRACTIONS AND 
DECIMALS 

ASSESSMENT CRITERIA:

1. Conversion result of fraction to decimal are accurate up to two (2) decimal places.

2. Conversion result of decimal to fraction are accurate to the nearest standard measurement

CONTENTS:   

· Sample problems in:

· Converting fraction of  fraction to decimal 

· Converting decimal to fraction 

CONDITIONS:

Students/trainees must be provided with the following:

· Supplies and materials

· Paper

· Pencil

· Instruments                                           

· Calculator

· Measuring instrument 

· Learning materials 

· Mathematics books 

· Manuals

METHODOLOGIES:

· Lecture/discussion

· Self-paced learning activities

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Observation/ demonstration
LO3.
PERFORM BASIC CALCULATIONS INVOLVING PERCENTAGES

ASSESSMENT CRITERIA:

1. Simple calculations are performed to obtain percentages from information expressed in either fractional or decimal format.

2. Calculations involving percentages are checked.

CONTENTS: 

· Sample problems in percentages using whole numbers, fractions and decimal fractions
CONDITIONS:

Students/trainees must be provided with the following:

Supplies and materials                           

· Paper 

· Pencil






Learning materials

· Mathematics books

· Manuals

Instrument 

· Calculator
METHODOLOGIES:

· Lecture/discussion

· Self-paced learning activities

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 
LO4.
PERFORM CALCULATIONS INVOLVING RATIO AND PROPORTION

ASSESSMENT CRITERIA:

1. Simple calculations are performed involving ratios and proportion using whole numbers, fractions and decimal fractions.

2. Calculations involving ratio and proportion are checked.

CONTENTS: 

· Sample problems in ratios and proportion using whole numbers, fractions and decimal fractions

CONDITIONS:

Students/trainees must be provided with the following:

Supplies and materials

· Paper 

· Pencil


· Instruments

· Calculator 

· Measuring Instrument

· Learning materials

· Mathematical books

· Math manuals

METHODOLOGIES:

· Lecture/discussion

· Self-paced learning activities

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 
LO5.
PERFORM CALCULATIONS ON ALGEBRAIC EXPRESSIONS

ASSESSMENT CRITERIA:

1. Simple calculations are performed on algebraic expressions using the four fundamental operations.

2. Simple transposition of formulae is carried out to isolate the variable required, involving the four fundamental operations.
CONTENTS: 

· Sample problems in algebraic expressions

CONDITIONS: 

Students/trainees must be provided with the following:

Supplies and materials                             

·  Paper and pencil 

Learning materials

· Mathematical books

· Math manuals

Instruments 

· Calculator 

· Measuring instrument

METHODOLOGIES:

· Lecture/discussion

· Self-paced learning activities

· Guided demonstration (performance based)

ASSESSMENT METHODS:

·  Interview/Written test  
·  Demonstration 
UNIT OF COMPETENCY
: 
MEASURE WORKPIECE (BASIC)

CODE NO.
:
MEE722205
MODULE TITLE
:
MEASURING WORKPIECE (BASIC) 

MODULE DESCRIPTOR
:
This module covers the competency required to measure workpiece using measuring instruments such as: steel rules, vernier calipers, and micrometers.

NOMINAL DURATION
:
8 hours

SUMMARY OF LEARNING OUTCOME: 

            Upon completion of this module, the trainee / student must be able to:

LO1.    Select and use measuring instruments

LO2.    Clean and store measuring instruments

LO1.
SELECT AND USE MEASURING INSTRUMENTS

ASSESSMENT CRITERIA:

1. Measuring instruments are selected and used according to the level of accuracy required 

2. Measurements taken are accurate to the  finest graduation of the selected measuring instrument

3. Measuring techniques  used is correct and appropriate to the instrument used

CONTENTS:

· Different measuring instruments and applications

· Procedures in using different measuring instruments

· Techniques in using measuring instruments

· Safety precaution in handling  different measuring instruments

· Four fundamental operations of mathematics

· Mensuration

CONDITIONS: 

Students/trainees must be provided with the following:

Learning materials

· Mathematical books

· Math manuals

· Learning elements

· Measuring instrument
METHODOLOGIES:

· Lecture/discussion

· Self-paced learning activities

· Guided demonstration (performance based)


ASSESSMENT METHODS:

· Interview/Written test  

· Demonstration 
LO2.
CLEAN AND STORE MEASURING INSTRUMENTS

ASSESSMENT CRITERIA:

1. Measuring instruments are cleaned in accordance with established  standards

2. Measuring instruments are store in accordance with  established standards 

CONTENTS: 

· Cleaning procedures

· Cleaning materials and applications

· Storing procedure of measuring instruments

CONDITIONS:   

Students/trainees must be provided with the following:

· Manuals 

· Learning elements

· Cleaning materials

· Storing  facilities/equipment

· Measuring instrument
                                

METHODOLOGIES:

· Lecture/discussion

· Self-paced learning activities

· Guided demonstration (performance based)


ASSESSMENT METHODS:

· Interview/Written test  

· Demonstration 
UNIT OF COMPETENCY
:
PERFORM ROUTINE HOUSEKEEPING

CODE NO.
:
MEE722206
MODULE TITLE
:
PERFORMING ROUTINE HOUSEKEEPING

MODULE DESCRIPTOR
:
This module covers the competencies required to maintain an organized and clean work area
NOMINAL DURATION
:
8 hours


SUMMARY OF LEARNING OUTCOMES: 

Upon completion of this module, the trainee/student must be able to:

LO1.
Organize work area

LO2.
Clean work area

LO1.
ORGANIZE WORK AREA

ASSESSMENT CRITERIA:

1. Work area is maintained in a safe, uncluttered and organized manner according to workshop policy.

2. All tasks are carried out safely, effectively and efficiently with minimum inconvenience according to workshop policy.

3. Workshop policies and procedures for tidying work areas and placing items in designated areas are applied. 

CONTENTS:

· Housekeeping practices
· Using and storing of cleaning equipment

· Using and storing chemicals, hazardous substances and flammable liquids 

CONDITIONS: 

Students/trainees must be provided with the following:

· Personal protective equipment

· Garbage bins                            

· Storage racks

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 
LO2.
CLEAN WORK AREA

ASSESSMENT CRITERIA:

1. Shop policies and procedures are applied for cleaning work area.

2. Wastes are promptly removed and disposed of according to shop policies and environmental requirements.

3. Spills, wastes and other potential hazards are reported to appropriate personnel and removed according to shop policies and environmental requirements.

4. Signage is promptly displayed in regard to unsafe areas.

5. Consumable materials are maintained and stored correctly after use.

6. Tools and equipment (including guards) are cleaned and used in accordance with manufacturer’s instructions.     

CONTENTS:

· Using and storing of cleaning equipment

· Using and storing chemicals, hazardous substances and flammable liquids 

· Literacy and numeracy skills in reading and understanding labels and instructions for the handling and use of chemicals and hazardous substances
· 5 S

CONDITIONS:

Students/trainees must be provided with the following:

· Personal protective equipment

· Garbage bins                            

· Cleaning tools and supplies

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 

UNIT OF COMPETENCY
:
PERFORM SHOP COMPUTATIONS (INTERMEDIATE)

CODE NO.
:
MEE722207
MODULE TITLE
:
PERFORMING SHOP COMPUTATIONS (INTERMEDIATE)

MODULE DESCRIPTOR
:
This module covers the knowledge and skills required in performing calculations involving triangles and tapers.

NOMINAL DURATION
:
10 hours


SUMMARY OF LEARNING OUTCOMES: 

Upon completion of this module, the trainee/student must be able to:

LO1.
Perform calculations involving triangles

LO2.
Calculate taper

LO1.
PERFORM calculations involving triangles
ASSESSMENT CRITERIA:

1. Problems involving right triangles are performed using the trigonometric functions.

2. Problems involving non-right triangles are performed using sine and cosine rules.

CONTENTS:

· English and metric system of measurements:

· Geometrical shapes

CONDITIONS:

Students/trainees must be provided with the following:

· Paper

· Pencil

· Calculator

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 
LO2.
CALCULATE TAPER

ASSESSMENT CRITERIA:

1. Taper of work is calculated correctly using appropriate formula.

CONTENTS:

· Performing calculations using pen and pencil or on a calculator

· Calculating taper

CONDITIONS:

Students/trainees must be provided with the following:

· Paper

· Pencil

· Calculator

· Work piece

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Observation/ demonstration
UNIT OF COMPETENCY
:
MEASURE WORKPIECE USING ANGULAR MEASURING INSTRUMENTS

CODE NO.
:
MEE722208
MODULE TITLE
:
MEASURE WORKPIECE USING ANGULAR MEASURING INSTRUMENTS

MODULE DESCRIPTOR
:
This module covers the knowledge and skills required to measure workpiece using angular measuring instruments.

NOMINAL DURATION
:
8 hours


SUMMARY OF LEARNING OUTCOMES: 

Upon completion of this module, the trainee/student must be able to:

LO1.
Select and use angular measuring tools

LO2.
Maintain angular measuring tools

LO1.
Select and use angular measuring tools
ASSESSMENT CRITERIA:

1. Angular measuring tools are selected and used according to the level of accuracy required.

2. Measurements taken are accurate to the finest graduation of the selected measuring instrument.

3. Measuring technique used is correct and appropriate to the device used. 

CONTENTS:

· Types, purposes and accuracy of angular measuring instruments

· Capability of measuring tools

· Techniques for measuring angles and tapers

CONDITIONS:

Students/trainees must be provided with the following:

· Bevel protractor

· Gage blocks

· Sine bar

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 
LO2.
Maintain angular measuring tools
ASSESSMENT CRITERIA:

1. Measuring tools are adjusted to the required accuracy according to manufacturer’s specifications.

2. Angular measuring tools are maintained according to manufacturer’s specifications.
CONTENTS:

· Safe handling of measuring tools and materials

· Reading vernier scale

· Reading micrometer

CONDITIONS:

Students/trainees must be provided with the following:

· Bevel protractor

· Gage blocks

· Sine bar

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 

UNIT OF COMPETENCY
:
PERFORM SHOP COMPUTATIONS (ADVANCED)

CODE NO.
:
MEE722209
MODULE TITLE
:
PERFORMING SHOP COMPUTATIONS (ADVANCED)

MODULE DESCRIPTOR
:
This module covers the knowledge and skills required to perform calculations involving gear ratio, indexing problems and gearing problems.

NOMINAL DURATION
:
10 hours


SUMMARY OF LEARNING OUTCOMES: 

Upon completion of this module, the trainee/student must be able to:

LO1.
Calculate gear ratio

LO2.
Solve gearing problems

LO3.
Use geometrical principles in solving problems

LO1.
Calculate gear ratio

ASSESSMENT CRITERIA:

1. Gear ratio is calculated using appropriate formula.
CONTENTS:

· English and metric system of measurements

· Geometrical shapes

· Gear types
CONDITIONS:

Students/trainees must be provided with the following:

· Pen

· Paper

· Calculator

· Working drawings

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 

LO2.
Solve gearing problems

ASSESSMENT CRITERIA:

1. Indexing problems involving number of turns, spaces and circle plate are solved using appropriate formula 

2. Gearing problems are solved using appropriate formula.

CONTENTS:

· Performing calculations using pen and paper or on a calculator

· Reading and interpreting working drawings 

CONDITIONS:

Students/trainees must be provided with the following:

· Pen

· Paper

· Calculator

· Working drawings

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 
LO3.
Use geometrical principles in solving problems

ASSESSMENT CRITERIA:

1. Solution to problems is obtained by applying geometrical properties of angles, triangles and circles in the calculation.

CONTENTS:

· Performing calculations using pen and paper or on a calculator

· Geometrical properties of angles, triangles and circles

CONDITIONS:

Students/trainees must be provided with the following:

· Bevel protractor

· Gage blocks

· Sine bar

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 
UNIT OF COMPETENCY
:
MEASURE WORKPIECE USING GAGES AND SURFACE TEXTURE COMPARATOR

CODE NO.
:
MEE722210
MODULE TITLE
:
MEASURING WORKPIECE USING GAGES AND SURFACE TEXTURE COMPARATOR

MODULE DESCRIPTOR
:
This module covers the knowledge and skills required to measure workpieces using fixed and adjustable gages.

NOMINAL DURATION
:
8 hours


SUMMARY OF LEARNING OUTCOMES: 

Upon completion of this module, the trainee/student must be able to:

LO1.
Select and use fixed and adjustable gages

LO2.
Perform surface texture measurements

LO3.
Clean and store measuring tools

LO1.
Select and use fixed and adjustable gages

ASSESSMENT CRITERIA:

1. Appropriate gages are selected and used to undertake the required comparison or measurement using standard operating procedures.

2. Consistent and accurate measurements obtained conforms to drawing specification. 

3. Measuring technique used is correct and appropriate to the device used. 

CONTENTS:

· Types and application of fixed and adjustable gages

· Gage limits and accuracy

· Safe handling of measuring tools and materials

CONDITIONS:

Students/trainees must be provided with the following:

· Gage blocks 

· Telescoping gages

· Center gages

· Thread gages

· Dial bore gages

· Height gages

· Radius gages

· Go-no-go gages

· Depth gages

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Observation/ demonstration
LO2.
Perform surface texture measurements

ASSESSMENT CRITERIA:

1. Surface textures are measured according worksite procedures.

2. Measurements taken are within the level of accuracy required.

CONTENTS:

· Techniques for measuring components

· Safe handling of measuring tools and materials

· Verifying measurements with drawing specifications

CONDITIONS:

Students/trainees must be provided with the following:

· Gage blocks 

· Telescoping gages

· Center gages

· Thread gages

· Dial bore gages

· Height gages

· Radius gages

· Go-no-go gages

· Depth gages

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 
LO3.
Clean and store measuring tools

ASSESSMENT CRITERIA:

1. Measuring instruments are cleaned in accordance with established standards

2. Measuring instruments are store in accordance with established standards 

CONTENTS: 

· Cleaning procedures

· Cleaning materials and applications

· Storing procedure of measuring instruments

CONDITIONS:

Students/trainees must be provided with the following:

· Cleaning materials

· Gage blocks 

· Telescoping gages

· Center gages

· Thread gages

· Dial bore gages

· Height gages

· Radius gages

· Go-no-go gages

· Depth gages

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Observation/ demonstration
UNIT OF COMPETENCY
:
PERFORM PREVENTIVE AND CORRECTIVE MAINTENANCE

CODE NO.
:
MEE722211
MODULE TITLE
:
PERFORMING PREVENTIVE AND CORRECTIVE MAINTENANCE

MODULE DESCRIPTOR
:
This module covers the knowledge and skills required in performing preventive and corrective maintenance such as inspection and repair of hand tools, cleaning and lubricating machine parts, adjusting gibs on slide and changing drive pulley and belts.

NOMINAL DURATION
:
8  hours


SUMMARY OF LEARNING OUTCOMES: 

Upon completion of this module, the trainee/student must be able to:

LO1.
Perform inspection of machine

LO2.
Perform cleaning and lubricating of machine

LO3.
Perform minor machine repair and adjustments

LO1.
PERFORM INSPECTION OF MACHINE

ASSESSMENT CRITERIA:

1. Routine inspection of hand tools and machine are performed.

2. V-belt, bearing, gears, clutch, inspected to specification.

3. Proper recommendations are made for specification of machine parts.

CONTENTS:

· Routine maintenance schedule on:

· Hand tools

· Machine

· Standard tightness of V-belt

· Tolerance of bearing, gears, and clutch

CONDITIONS: 

Students/trainees must be provided with the following:

Learning materials:

· Tolerance                            

· Schedule note

 

Tools and equipment:

· Lathe machine

· Milling machine 

· Drill press

· Shaper

· Grinding machine

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Observation/ demonstration
LO2.
PERFORM CLEANING AND LUBRICATING OF MACHINE

ASSESSMENT CRITERIA:

1. Part of machine to be lubricated  and cleaned are identified

2. Kinds of oil to be used are specified

3. Level of oil are specified

4. Proper cleaning and lubricating of machine are performed according to manufacturer's specification

CONTENTS:

· Machine lubrication chart

· Kinds of oil and its application.

· Procedure in cleaning and lubricating machines

CONDITIONS:

Students/trainees must be provided with the following:

Equipment:


· Lathe

· Drill

· Milling

· Shaper    

· Grinder          


Supplies and materials:

· Light oil

· Oil can

· Clean rags

· Dust pan

· Brush

· Grease gun

· Maintenance chart

METHODOLOGIES:

· Lecture/discussion

· Guided demonstration (performance based)

ASSESSMENT METHODS:

· Interview

· Written test
· Demonstration 
LO3.
PERFORM MINOR MACHINE REPAIR AND ADJUSTMENTS

ASSESSMENT CRITERIA:

1. Moving parts of machine are identified.

2. Gibs of slides and ways are identified.

3. Moving parts have operated freely without bending or slide movement with specified tolerance.


CONTENTS:

· Parts and functions of  machines

· Location of gibs on slide and ways

· Fittings of sliding parts


CONDITIONS: 

Students/trainees must be provided with the following:

Machines:

· Lathe

· Milling

· Grinding

· Drill press

· Shaper

Tools:

· Wrenches for adjusting the gibs


METHODOLOGIES:

· Lecture/discussion

· Self-paced learning activities

· Guided demonstration (performance based)


ASSESSMENT METHODS:

·  Interview

·  Written test
·  Demonstration 
UNIT OF COMPETENCY
:
 PREPARE COST ESTIMATES

CODE NO.
:
 

MODULE TITLE
:
 PREPARING  COST ESTIMATES

MODULE DESCRIPTOR
:
   This module covers the outcomes required to calculate costs for a particular job order/request in a machine-shop or metal-working environment.

NOMINAL DURATION
:
16  hours


SUMMARY OF LEARNING OUTCOMES: 

Upon completion of this module, the trainee/student must be able to:

LO1.
 Determine job and material requirements

LO2.
 Estimate cost 

  LO1.
 DETERMINE JOB AND MATERIAL REQUIREMENTS

ASSESSMENT CRITERIA:

1. Job requirements are determined according to client specifications.

2. Plans/ drawings are interpreted to produce component to specification

3. Cost-effective sequence of operations to produce component to specifications is determined in

4. Sequence of operations is determined to produce component to specification

5. Materials are determined according to the job requirements
6. Cost components are calculated based on job requirements and worksite procedures.

7.  Where necessary data on current costs are verified with the current market price

8. Appropriate personnel are consulted with regard to additional data for costing.
CONTENTS:

· Blueprint reading

· Standard drawing scales, symbols and abbreviations

· Assembly and details of drawing

· Dimensions

· Materials and related science

· Classification and mechanical properties of engineering materials

· Quality procedures

· Quality control and assurance principles focus

 CONDITIONS: 

Students/trainees must be provided with the following:

·  Blueprint

· Calculator 

·  Materials price list

· Labor cost  chart 

METHODOLOGIES:

· Lecture/discussion

· Self-paced learning  

· Demonstration 


ASSESSMENT METHODS:

· Demonstration / Interview

· Written test
LO2.
 ESTIMATE COST 

ASSESSMENT CRITERIA:

1.  Initial/rough cost estimate is provided to client following worksite procedures.
2. Total production costs are determined and finalized in accordance with worksite procedures
3. Cost quotations are finalized and cleared with personnel concerned.
4. Costing details are documented and filed for future re-use or reference based on worksite procedures. 
CONTENTS:
· Cost estimation procedures

· Quality procedures

· Quality control and assurance principles
· Cost-estimation procedures
· Production optimization

· Work values:  cost-consciousness, quality-consciousness, client/service 
CONDITIONS: 

Students/trainees must be provided with the following:

·  Calculator 

·  Materials price list

· Labor cost  chart 

METHODOLOGIES:

· Lecture/discussion

· Self-paced learning  

· Demonstration


ASSESSMENT METHODS:

· Demonstration / Interview

· Written test
CORE COMPETENCIES
UNIT OF COMPETENCY 
:
WRITE   ADVANCED  CNC  MILLING MACHINE  PROGRAM

MODULE TITLE
: 
WRITING ADVANCED    CNC  MILLING  MACHINE

  
  PROGRAM

MODULE  DESCRIPTOR 
:
This  module covers  the knowledge, skills and attitude needed to write  advanced  CNC Milling   program to drawing specification. It details requirements in performing simple   programs for  facing, straight, contour turning, cutting grooves, drilling, boring, cutting threads and other related operations.  

NOMINAL DURATION 
:
40 hrs.
 

PREREQUISITE
:     

SUMMARY OF LEARNING OUTCOMES: 


Upon completion of the module the trainees/students should be able to:

LO 1.
 Determine job requirements  

LO 2.    Write   CNC Milling  machine program 

LO 3.    Edit    CNC Milling  machine programs

 LO1.
DETERMINE JOB REQUIREMENTS  

ASSESSMENT CRITERIA:

1. Drawings are interpreted to produce component to specifications.

2. Sequence of operation is determined to produce component according to specification.

3. Cutting tools are selected according to the requirements of the process.

4. Cutting speed and feed rate calculated based on workpiece and cutting tool material.

5. Process / job / adjustment sheets are filled up with relevant machine, tool and raw material

CONTENTS:

· CNC Characteristics

· CNC Programming

· Drawing interpretation

· Shop mathematics 

· Materials and related science 

· Milling  machine operation

· Cutting tools (types, geometry, parameters, materials)

CONDITIONS: Students / trainees must be provided with the following:

· Drawing, sketches or blue print

· Sample materials / parts

· Software manuals

· Handouts

METHODOLOGIES:

· Lecture 

· Modular

· Practical Exercises  

ASSESSMENT  METHODS:

· Observation/ demonstration
· Written test / questioning

 LO2.
 WRITE    CNC MILLING MACHINE PROGRAM

ASSESSMENT CRITERIA:

1. Programming methods identified  according to industry standard.

2. Workpiece  (axis)  coordinates is calculated for  basic machining functions based on part or product to be produced.

3. Program Written test in standard CNC Milling  operations code format in accordance with standard operating procedures.

CONTENTS:

· Basic workholding methods and cutting tools

· Machine axes - unit systems - coordinate systems

· Program words - S, T, M, G, F, format lists

· Linear and Circular Interpolation

· Basic CNC Program    (Absolute/Incremental)

· Tool Nose Radius Compensation Function

· Cutting tools (types, geometry, parameters, materials)

· Material specifications

CONDITIONS: Students /trainees must be provided with the following:

· Programming station (PC)

· Paper and pencil 

· Cutting speed and feed table / charts 

· Material specifications charts

· Tool Catalogues

· Printer  (optional) 

· Learning materials (print and non-print)

METHODOLOGIES:

· Modular / Self – pace

· Lecture / Demonstration

· Practical Exercises  

· Video presentation

ASSESSMENT METHODS:

· Observation/ demonstration
· Demonstration 

· Written test / questioning

LO3.
 EDIT  CNC MILLING MACHINE PROGRAMS


ASSESSMENT CRITERIA:

1. Program is simulated and edited according to standard operating procedures.

2. Program is saved according to standard operating procedures.

3. Program is downloaded to the machine according to standard operating procedures.(Optional)

CONTENTS
:

· The key operation procedures  
· Safety priorities  

· Program verification  

· Verifying a job that contains mistakes 

· Loading the program 

· Run simulation    

CONDITIONS: The students/trainees must be provided with the following:
       Tools/Accessories 

·   PC  

·  Manual

· Working drawing

· Learning materials ( print and non-print, audio video)

· Workplace or simulated environment

METHODOLOGIES:

·  Lecture  / Discussion

· Self-Paced Learning activities

· Guided demonstration ( performance based )

ASSESSMENT METHODS:

· Written test
· Observation/ interview 

UNIT OF COMPETENCY

:            SET-UP MULTIPLE-AXIS MILLING  

  MACHINE, WORKPIECE AND  CUTTING 
  TOOLS


MODULE TITLE


:
  SET-UP MULTIPLE-AXIS MILLING  

  MACHINE, WORKPIECE AND  CUTTING 
  TOOLS

:
    
 MODULE  DESCRIPTOR 

:                This module covers the knowledge and skills required to set-up CNC Milling  machine and cutting tools, download program, set-up workpiece, dry-run program and perform trial cut on workpiece

NOMINAL DURATION

 :
      16 Hrs.
 

SUMMARY OF LEARNING OUTCOMES: ( LO )      At the  completion of this module the trainee/student must be able to:

LO 1.   Set- up machine and cutting tools 

LO2.
Download/ input  and simulate program

 LO3.
Cut  model / sample  workpiece

LO 1.   SET- UP MACHINE AND CUTTING TOOLS 

ASSESSMENT CRITERIA:

1. Oil and coolant is checked according to manufacturer’s specification.

2. Air and hydraulic pressure is checked according to manufacturer’s specification

3. Machine zero point is set to the required position

4. Cutting Tools are set according to required sequence of operations. 

5. Work holding and clamping devices  are  set and tightened according to standard operating procedures.

6. Tool set-up is performed according to standard operating procedures.

7. Workpiece is mounted and centered on clamping device to required level of accuracy using tools and instruments in accordance with workplace procedures.

8. Set-up is performed in accordance with safety requirements.

CONTENTS:

· Shop safety practices 

· Machine reference  point

· Machine (CNC Milling ) configuration

· Measurements

· Cutting tools  set-up 

· Set up methods 

· workpieces

CONDITIONS:  The students/trainees must be provided with the following:
         

· CNC Milling  machine 

· Cutting tools 

· Clamping devices and accessories

· Learning materials 

· workpiece

METHODOLOGIES:

·  Lecture  / Discussion

· Self-Paced Learning  
· Demonstration  
ASSESSMENT METHODS:

· Written test
· Observation/ interview 


LO2.
DOWNLOAD / INPUT  AND SIMULATE PROGRAM

ASSESSMENT CRITERIA:

1. Program is downloaded / encoded  to the machine using appropriate devices.

2. Program is simulated to determine the correctness of the tool path and other work parameters.

CONTENTS:

· Downloading  and activating procedures 

CONDITIONS: The students/trainees must be provided with the following:
       Tools/Accessories 

· CNC Milling   machine 

·  Saving device ( flash drive, diskette, CD, external hard disc) 

· Learning materials

· Printed / Written test  program 

METHODOLOGIES:

· Self-Paced Learning  
· Demonstration 
ASSESSMENT METHODS:

· Observation/ interview 


 LO3.
  CUT MODEL / SAMPLE WORKPIECE

ASSESSMENT CRITERIA:

1. Dry run is performed in accordance with the desired tool   movement.

2. Workpiece   is cut   as  programmed.

3. Workpiece  is  checked and measured using appropriate measuring instruments.

4. Program is edited and tool parameters are corrected/adjusted as required. 

CONTENTS:

· Dry run procedure 

· Cut  model /sample procedure 

CONDITIONS: The students/trainees must be provided with the following:
       Tools/Accessories 

·  CNC Milling  machine

· Workpiece

· Cutting tools

· Learning materials

METHODOLOGIES:

·  Lecture  / Discussion

· Self-Paced Learning activities

·  Demonstration  

ASSESSMENT METHODS:

· Observation/ interview 


UNIT OF COMPETENCY

:          PERFORM ADVANCED    CNC MILLING 
MACHINE OPERATION

MODULE TITLE


:
 PERFORMING  ADVANCED   CNC 
 MILLING MACHINE
 OPERATION

 MODULE  DESCRIPTOR 

: 

This module  covers the skills required to perform  advanced  CNC Milling  machine operations. It details the requirements for performing simple CNC Milling  operations such as facing, straight and contour turning, cutting grooves, drilling, boring, and thread cutting.

NOMINAL DURATION

 :
   24   Hrs.
 

SUMMARY OF LEARNING OUTCOMES: ( LO )


At the completion of this module the trainee/student must be able to:

LO 1.      Mill  work piece
LO2.      Check, and measure workpiece

LO 1.      MILL  WORKPIECE

ASSESSMENT CRITERIA:

1. Workpiece is mounted or set in accordance with standard operating procedures.

2. Basic CNC Milling  operations are performed to produce component as programmed.

3. Corrective measures/adjustments are performed if necessary.

4. Personal protective devices are used in accordance with occupational health and safety (OHS) requirements

CONTENTS:

· CNC Milling  machine operations and procedures

· Mounting workpiece

· OHS

CONDITIONS: The students/trainees must be provided with the following:
       Tools/Accessories 

· CNC Milling  machine and accessories

· Cutting tools

· Workjpiece

· Measuring tools

· Work holding device

· Learning materials

METHODOLOGIES:

·  Lecture  / Discussion

· Self-Paced Learning  
· Demonstration  
ASSESSMENT METHODS:

· Demonstration / interview 



LO2.      CHECK, AND MEASURE WORKPIECE

ASSESSMENT CRITERIA:

1. Workpiece is checked and measured in conformance to specification  

2. Defective workpieces are marked, recorded and reported for proper action. 

CONTENTS:

· Measuring  workpiece

· Workplace policy 
 

CONDITIONS: The students/trainees must be provided with the following:
       Tools/Accessories 

·  Workpiece

· Measuring instrument

·  Worksheet 

· learning materials

METHODOLOGIES:

·  Lecture  / Discussion

· Self-Paced Learning activities

· Demonstration 

ASSESSMENT METHODS:

· Demonstration / interview 
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