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COURSE DESCRIPTION:
This course will cover measuring aides used to inspect a product.  Methods used to gather data and information for proper inspection.  Also, how to interpret mechanical drawings, frame assembly, and weld prints.  The course provides both classroom and performance based hands on training to inform personnel on measuring aides, mechanical drawings, and the use of quality tools.
CREDIT HOURS 

Theory Credit Hours  
  

1 hour
Lab Credit Hours



1 hour  

Total Credit Hours 



2 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Use a steel rule as a precision measurement instrument.

· Use micrometer precision measurement instruments.

· Use Vernier measuring instruments.

· Use various gages to perform precision measurements.

· Use indicators for measurement purposes.

· Perform geometric measurements.

· Use various measurement instruments to inspect parts.

· Interpret assembly drawings.

· Collect valid and reliable data to plan for process improvement.

· Use quality tools.

· Determine process capability from data.

INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to quality principles.
· Psychomotor – Apply principles of quality principles.
· Affective – Value the importance of adhering to policy and procedures related to quality principles.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A– THE STEEL RULE

	Module Description:  This module covers the use of the steel rule in inspection and process improvement.  Emphasis is placed on the usage, care, and maintenance of the steel rule as a precision measurement instrument.  

	Professional COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Use a steel rule as a precision measurement instrument. 
	A1.1
Use the steel rule to perform precision measurements.
	3

	LEARNING OBJECTIVES
	KSA



	A1.1.1
Differentiate between various types of steel rules.

A1.1.2
Describe how to read a U.S. Conventional steel rule.

A1.1.3
Describe how to read a Metric steel rule.

A1.1.4
Describe how to care and maintain steel rules.
	3

2

2

3

	Module A Outline

· Types and uses

· US Conventional

· Metric

· Care and maintaining
· Inspection


	MODULE B – THE MICROMETER 

	Module Description:  This module covers the use of the micrometer caliper in inspection and process improvement.  Emphasis is placed on the usage, care, and maintenance of the micrometer caliper as a precision measurement instrument.  

	Professional COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Use micrometer precision measurement instruments. 
	B1.1
Use micrometers to perform precision measurements.
	3

	LEARNING OBJECTIVES
	KSA

	B1.1.1
Differentiate between various types of micrometers. 

B1.1.2
Describe considerations for using micrometers in order to obtain accurate readings.

B1.1.3
Describe how to read an inch-based micrometer.

B1.1.4
Describe how to use an inside micrometer.

B1.1.5
Describe how to use a micrometer depth gage.

B1.1.6
Describe how to care and maintain micrometers. 
	3

2

2

2

2

3

	Module B Outline

· Types and uses

· Inch-based

· Inside micrometer

· Micrometer depth gage

· Care and maintaining
· Inspection


	MODULE C – CALIPERS AND VERNIER MEASURING TOOLS

	Module Description:  This module covers the use of vernier measuring tools in inspection and process improvement.  Emphasis is placed on the usage, care, and maintenance of vernier measuring tools as precision measurement instruments.  

	Professional COMPETENCIES
	PERFORMANCE OBJECTIVES
	 KSA

	C1.0
Use Vernier measuring instruments. 
	C1.1
Use Vernier measuring tools to perform precision measurements.
	3

	LEARNING OBJECTIVES
	 KSA 

	C1.1.1
Differentiate between various types of Vernier calipers.

C1.1.2
Describe how to read an inch-based Vernier scale.

C1.1.3
Describe how to read a metric-based Vernier scale.

C1.1.4
Describe considerations for using Vernier calipers in order to obtain accurate readings.

C1.1.5
Describe how to use a Universal Vernier Bevel Protractor.

C1.1.6 
Describe how to and use and read a height gage

C1.1.7 
Describe how to care and maintain Vernier measuring tools. 
	3

2

2

2

2

2

3

	Module C Outline

· Types and uses

· Inch-based

· Metric-based

· Vernier calipers (inside and outside)

· Dial calipers (inside and outside)

· Universal Vernier Bevel Protractor

· Care and maintaining
· Inspection


	MODULE D – GAGES

	Module Description:  This module covers the use of gages in inspection and process improvement.  Emphasis is placed on the usage, care, and maintenance of gages as precision measurement instruments.  

	Professional COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Use various gages to perform precision measurements. 
	D1.1
Use various gages to perform precision measurements.
	3

	LEARNING OBJECTIVES
	KSA

	D1.1.1
Differentiate between various types of gages.

D1.1.2
Describe how to use a plug gage.

D1.1.3
Describe how to use a ring gage.

D1.1.4
Describe how to use a snap gage.

D1.1.5
Describe how to use gage blocks. 

D1.1.6
Describe how to use air gages.

D1.1.7
Describe how to use optical flats.

D1.1.8
Describe how to use a thickness gage.

D1.1.9
Describe how to use a screw pitch gage.

D1.1.10
Describe how to use a fillet and radius gage.

D1.1.11
Describe how to use a profilometer

D1.1.12 
Describe how to and use coordinate measuring machines

D1.1.13 
Describe how to and use surface plates/angle plates

D1.1.14
Describe how to and use an inside caliper.

D1.1.15
Describe how to and use a telescoping gage.

D1.1.16 
Describe how to and use a small hole gage. 
D.1.1.17 
Describe how to care and maintain various gages.
	3
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	Module D Outline

· Type and uses

· Plug

· Ring

· Snap

· Thread

· Gage blocks

· Air
· Optical comparator (manual and computer numeric control (CNC))

· Optical flats

· Thickness

· Screw pitch

· Fillet and radius

· Profilometer

· Coordinate measuring machine (CMM)

· Inside caliper

· Telescoping gage

· Small hole gage

· Surface plate

· Care and maintaining

· Inspection


	MODULE E - INDICATORS

	Module Description:  This module covers the use of indicators in inspection and process improvement.  Emphasis is placed on the usage, care, and maintenance of indicators as precision measurement instruments.  

	Professional COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0 
Use indicators for measurement purposes. 
	E1.1 
Perform precision measurements using various indicators.
	3

	LEARNING OBJECTIVES
	KSA

	E.1.1.1 
Differentiate between various types of indicators.

E.1.1.2 
Describe how to use universal dial test indicators.

E.1.1.3 
Describe how to use perpendicular dial test (plunger-type) indicators.

E.1.1.4 
Describe how to use continuous reading indicators.

E.1.1.5 
Describe how to use digital direct reading indicators.

E.1.1.6 
Describe how to use various indicator attachments.

E.1.1.7 
Describe how to care and maintain various types of indicators and indicator attachments.
	3
2
2
2
2
2
3

	Module E Outline

· Types and uses

· Universal dial test

· Perpendicular dial test (plunger-type)

· Continuous reading

· Digital direct reading

· Indicator attachments

· Care and maintaining

· Inspection




	MODULE F – QUALITY INSPECTION TECHNIQUES 

	Module Description:   This module covers quality inspection techniques and process improvement.  Emphasis is placed on the various types of measurements used to perform inspections, analysis of those inspections, and process improvement recommendations.

	Professional COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Perform geometric measurements. 

	F1.1
This competency is measured cognitively.


	2


	F2.0
Use various measurement instruments to inspect parts. 
	F2.1
Select the required measuring instruments and conduct specified inspection procedures to include a written report and justification to accept or reject component parts. 
	3

	LEARNING OBJECTIVES
	KSA

	F1.1.1 
Define linear measure, angular measure, and circular measure.

F1.1.2
Explain how to convert linear measurements between units.

F1.1.3
Explain and give examples of various forms of tolerance.

F1.1.4
Describe how to perform angular measurement
	1
2
2
2

	F2.1.1
Explain considerations for inspecting parts.

F2.1.2 
Explain the importance of inspecting the tolerances and specifications of machine parts.

F2.1.3
Select the appropriate measurement instrument(s) for an inspection.

F2.1.4 
Describe various techniques to obtain accurate measurement. 


	2
2
1
3


	Module F Outline

· Geometric measurement

· Definitions

· Linear

· Angular

· Circular

· Conversion

· Tolerance

· Angular measurement

· Inspection 

· Tolerances

· Measurement instruments

· Selection

· Purpose

· Use

· Importance


	MODULE G – ASSEMBLY DRAWINGS

	MODULE DESCRIPTION:  The purpose of this module is to teach the students to interpret assembly drawings.  Topics include mating of parts, assembled and exploded assemblies, materials lists, and technical illustrations.

	Professional COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0  
Interpret assembly drawings.

	G1.1 
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES
	KSA



	G1.1.1 
Evaluate the proper working relationship of mating parts and their functions.
G1.1.2 
Identify Detailed Drawings to be used in an Assembly.

G1.1.3 
Determine Scales to be use for Assembly Drawings.

G1.1.4 
Explain purpose for Reference Dimensions in Assembly Drawings.

G1.1.5 
Identify differences between Assembled and Exploded Assemblies.

G1.1.6 
Identify Layout Assembly Drawings.
G1.1.7 
Identify Installation Assembly Drawings.
G1.1.8 
Identify Diagram Assembly Drawings.

G1.1.9 
Identify Working Assembly Drawings.
G1.1.10 Identify Exploded Assembly Drawings.
G1.1.11 Analyze components of Bill of Materials List.
G1.1.12 List information found in a Typical Bill of Materials List.
G1.1.13 List information found in a Typical Revisions Block.
G1.1.14 Identify Types of Technical Illustrations.

G1.1.15 Identify Isometric Drawings.
G1.1.16 Identify Oblique Drawings.
G1.1.17
Identify Perspective Drawings.

	3
1
3
2
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1
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1
1
1

	Module G Outline
· Evaluate the proper working relationship of mating parts and their functions

· Assembled and Exploded Assemblies.

· Components of Bill of Materials List

· Types of Technical Illustrations.


	MODULE H – DATA COLLECTION

	MODULE DESCRIPTION:  This module is designed to teach the students how to collect valid and reliable data in order to make sound process improvement decisions.  Topics include various random sampling methods, accuracy, repeatability, resolution scales, and graphing techniques.   

	Professional COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	H1.0   
Collect valid and reliable data to plan for process improvement. 
	H1.1   
This competency will be measured cognitively.
	2

	LEARNING OBJECTIVES
	KSA



	H1.1.1 
Discuss methods to ensure random sampling.

H1.1.2
Discuss accuracy and repeatability.

H1.1.3
Select appropriate resolution scales for data collection.

H1.1.4
Use graphical techniques to represent data sets.

H1.1.5
Discuss the “design of an experiment” concept.

H1.1.6
Discuss the “key characteristics” concept from customer product specifications.
	2
2
2
2
2
2


	OUTLINE

· Random Sampling methods

· Accuracy and repeatability 

· Resolution scales

· Graphical techniques

· Concepts

· Design of an experiment

· Key characteristics


	MODULE I – INTERPRETING PROCESS DATA

	MODULE DESCRIPTION:  This module is designed to teach the students to use various quality tools.  Topics will include sampling, central limit theorem, control charts, variations, and a number of quality tools used in process improvement.

	Professional COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	I1.0   
Use quality tools. 



	I1.1   
Represent, analyze, and interpret process data using a variety of quality tools.
	2

	LEARNING OBJECTIVES
	KSA



	I1.1.1 
Discuss the purpose of sampling.

I1.1.2
Discuss the application of the Central Limit Theorem.

I1.1.3
Explain the purpose and use of control charts.

I1.1.4
Discuss the characteristics of control charts.

I1.1.5
Discuss variable control charts.

I1.1.6
Discuss attribute control charts.

I1.1.7
Calculate control charts.

I1.1.8
Interpret control chart tendencies.

I1.1.9
Differentiate between common cause and assignable cause variation.

I1.1.10 
Use check sheets, scatter diagrams, histograms, pareto charts, run charts, and cause-and-effect diagrams to evaluate various scenarios.

I1.1.11
Use flow charts and force field diagrams.

I1.1.12
Use stratification to separate data gathered from a variety of sources to see if a pattern can be seen.
I1.1.13
Explain the process for discovering the root cause of a problem.


	2
2
2
2
2
2
2
3
3
3
3
3
2

	OUTLINE

· Sampling

· Central Limit Theorem

· Control charts

· Purpose 

· Use

· Characteristics

· Variable control charts

· Attribute control charts

· Calculations

· Interpreting tendencies

· Variations

· Common cause

· Assignable cause

· Tools

· Cause and effect diagrams

· Check sheet

· Histograms

· Pareto charts

· Scatter diagrams

· Stratification

· Run charts

· Brainstorming

· Flow charts

· Force field diagrams

· Trend charts


	MODULE J – DETERMINING PROCESS CAPABILITY

	MODULE DESCRIPTION:  This module is designed to teach students how to determine process capability from data.  Topics will include statistical concepts, limits, and process capability and Six Sigma processes. 

	Professional COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	J1.0   
Determine process capability from data. 
	J1.1   
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES
	KSA

	J1.1.1 
Discuss statistical concepts of location, variation, and skewness.

J1.1.2
Discuss upper and lower control and specification limits.

J1.1.3
Discuss relationship of process capability and Six Sigma processes.
	2
2
2

	OUTLINE

· Statistical concepts

· Location

· Variation

· Skewness

· Limits 

· Upper control

· Lower control

· Specification limits

· Process capability and Six Sigma processes




LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	
	50%
	50%
	

	Module B
	
	71%
	29%
	

	Module C
	
	71%
	29%
	

	Module D
	
	88%
	12%
	

	Module E
	
	71%
	29%
	

	Module F
	25%
	62.5%
	12.5%
	

	Module G
	76%
	6%
	18%
	

	Module H
	
	100%
	
	

	Module I
	
	61.5%
	38.5%
	

	Module J
	
	100%
	
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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