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Manufacturing Technology Training
Vocational Skills Record

Category I:  Mathematics and Measurement

i. Measurement
a. Using a decimal/inch machinist rule to measure a length
b. Using a U.S. ruler and tape to measure a length
c. Using a metric ruler 
d. Measuring liquids and weights in both metric and U.S. units
e. Converting between common fractions and decimals
f. Converting between U.S. units and metric units

ii. Math for Manufacturing
a. Algebra 
1. Perform correct order of operation for mathematical operations
2. Generate linear equations with one unknown per the text
3. Solve simple linear equations with one unknown
b. Math for Quality
1. Read and interpret histograms, bar charts, line graphs 
2. Interpret descriptive statistics:  mean, mode, and range
3. Demonstrate qualitative reasoning for situations involving statistical data 

Category II: Spatial Reasoning and Manufacturing Technology

i. Spatial Reasoning
a. visually translate from 2D drawings to 3D images and back
1. identify different views for given isometric drawing of an object
2. identify the different elements of an object in different views
b. predict behavior of visual representations of simple mechanisms


ii. Manufacturing Technology

a. Mechanics
1. demonstrate qualitative reasoning about mechanical force and systems involving pulleys, levers and gears
2. determine the effects of lever configurations on forces to lift objects
3. generate different configurations of gears and axles to increase power and speed
b. Fluid Power and Thermodynamics
1. generate casual explanations of behavior of simple systems involving changes in pressure, temperature and volume
2. predict the effects of changes in pressure, volume and temperature
3. predict the mechanical advantage (MA) of simple hydraulic and pneumatic systems

iii. Electricity

a. Generate causal explanations on the relationship between electrical and magnetic forces along with how electric motors, generators, solenoids and relay switches behave
b. Generate causal explanations and predictions of electric circuit behavior involving simple series and parallel circuits containing relays, capacitors, resistors and simple devices such as bulbs and pumps

iv. Chemistry

a. Core concepts: classify substances as molecules, elements, mixtures or compounds
b. Classify changes in substances as chemical reaction, mixture or physical changes occur
c. Interpret the periodic table of the elements
d. Explain chemical bonding 
e. Polymers- generate explanations of molecular structural differences between common types of polymers such as slime, flexi-putty and plastic bags

v. Manufacturing Processes and Control

a. Generate the sequence of operation and a flow diagram for a process
b. Generate explanations of how electrical-mechanical controls and sensors operate in simple systems and devices
c. Create flow charts for models of simple computer controlled systems such as a traffic light or washing machine operation

Category III: Quality and Business Acumen

i. Quality

a.  Quality and LEAN manufacturing concepts
1. Identify descriptions of manufacturing quality and lean production initiatives as examples of Value Stream Mapping (VSM), waste elimination, 5s’, DMAIC (Define, Measure, Analyze, Improve and Control), and Total Productive Maintenance (TPM)
2. Create a process map and a ‘Value Stream’ map to improve a process and reduce non-value added waste
3. Demonstrate using an industry standard, problem solving method such as  DMAIC how to improve a process

b. SPC-Statistical Process Control
1. Determine the probable cause in process fluctuations based on statistical data and information (mean, mode, range & variation pattern)

c. Business Acumen
1. Predict how actions, strategies and decisions impact the bottom line
2. Classify examples of common business financial terms

