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COURSE DESCRIPTION:
This course provides the student with a basic understanding of quality assurance including the history of the quality movement in the United States; national and international standards for quality management systems; the impact of quality on an organization’s performance; group problem solving; and statistical methods such as statistical process control (SPC); process capability studies, quality tools, idea generating tools, and corrective and preventive actions.  
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

3 hours
Lab Credit Hours



0 hour  

Total Credit Hours 



3 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.
INSTRUCTIONAL NOTE:  Module J (Inspection techniques) is included as optional material to be used if time permits.  It is application level learning for what the students have experience throughout the course.
PROFESSIONAL COMPETENCIES

· Discuss the history of the quality movement in the United States.

· Describe the impact of quality on an organization's economic performance.

· Employ personal effectiveness techniques.

· Discuss effective teams.

· Use quality tools and team problem solving to resolve a real-world industry dilemma.

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

· Use control charts.

· Use quality tools.

· Determine process capability from data.

· Use tools to create possible solutions for existing problems.

· Distinguish between corrective and preventive actions.
(Optional competencies when time allows)
· Perform geometric measurements.
· Use various measurement instruments to inspect parts.
· Analyze and recommend improvements for production of a single part.
INSTRUCTIONAL OBJECTIVES  
· Cognitive:  Comprehend principles and concepts related to Quality Control and Inspection Techniques.

· Psychomotor:  Apply principles of Quality Control and Inspection Techniques.
· Affective:  Value the importance of adhering to policy and procedures related to Quality Control and Inspection Techniques.
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 HISTORY OF THE QUALITY MOVEMENT

	MODULE DESCRIPTION – This module introduces the Quality Movement and gives some of the historical background for it.  A study of various quality philosophies will ensue as well as Six Sigma and ISO / TS 9000.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Discuss the history of the quality movement in the United States.
	A1.1
This competency will be measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	A1.1.1 
Define quality.

A1.1.2
Explain Demming’s, Juran’s, and Cosby’s philosophies of quality.

A1.1.3
Discuss other quality advocates such as Shewart, Taguchi, and Ishekawa.

A1.1.4
Discuss Six Sigma, ISO / TS 9000, and other quality management systems.

A1.1.5
Discuss the elements of total quality management (TQM).


	1
2

2

2

2



	MODULE A OUTLINE:
· Definition

· Philosophies

· Demming

· Juran

· Cosby

· Shewart

· Taguchi

· Ishekawa

· Management Systems

· Six Sigma

· ISO / TS 9000

· Total Quality Management (TQM)




	MODULE B – THE IMPACT OF QUALITY ON PERFORMANCE

	MODULE DESCRIPTION – This module shows how quality financially impacts a company.  Factors of production as well as the cost of prevention and correction are highlighted.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Describe the impact of quality on an organization’s economic performance.
	B1.1
This competency will be measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1 
Define economics.

B1.1.2
Discuss various economic terms and definitions.

B1.1.3
Discuss the impact of non-conforming materials and production.

B1.1.4
Contrast the cost of prevention and the cost of corrective action.

B1.1.5 
Characterize the costs associated with quality such as appraisal, prevention, internal failure, and external failure costs.
	1
2

2

3

3

	MODULE B OUTLINE:
· Economic terms and definitions

· Five factors of production

· Non-conforming materials and production

· Prevention and corrective action

· Cost of poor quality

· Appraisal

· Prevention

· Internal failure

· External failure




	MODULE C – PERSONAL EFFECTIVENESS

	MODULE DESCRIPTION:  This module teaches the students how their personal involvement in the quality movement impacts an organization.  Personal accountability is highlighted, as well as employee evaluation processes, and the adoption of organizational values.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0   
Employ personal effectiveness techniques.
	C1.1
This competency will be measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1 
Recognize personal strengths and weaknesses. 

C1.1.2
Describe and demonstrate organizational and time management skills.

C1.1.3
Describe the importance of organizational vision, mission, and core values.

C1.1.4
Describe various examples of organizational employee evaluation processes (evaluation against established objectives).

C1.1.5
Describe the demand for multi-skilled employees.

C1.1.6
Describe the necessity to be an asset to the company.
	2
3
2
2
1
2

	MODULE C OUTLINE:
· Strengths and weaknesses

· Management skills

· Organizational

· Time

· Mission, vision, and values

· Employee evaluations

· Multi-skilled employees




	MODULE D – 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

	D1.0   Collect valid and reliable data to plan for process improvement.
	D1.1   
This competency will be measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1 
Discuss methods to ensure random sampling.

D1.1.2
Discuss accuracy and repeatability.

D1.1.3
Select appropriate resolution scales for data collection.

D1.1.4
Use graphical techniques to represent data sets.

D1.1.5
Discuss the “design of an experiment” concept.

D1.1.6
Discuss the “key characteristics” concept from customer product specifications.
	2
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	MODULE D OUTLINE:
· Random Sampling methods

· Accuracy and repeatability 

· Resolution scales

· Graphical techniques

· Concepts

· Design of an experiment

· Key characteristics



	MODULE E – 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

	E1.0   
Use quality tools. 


	E1.1   
Represent, analyze, and interpret process data using a variety of quality tools.
	3

	LEARNING OBJECTIVES 
	KSA

	E1.1.1 
Discuss the purpose of sampling.

E1.1.2
Discuss the application of the Central Limit Theorem.

E1.1.3
Explain the purpose and use of control charts.

E1.1.4
Discuss the characteristics of control charts.

E1.1.5
Discuss variable control charts.

E1.1.6
Discuss attribute control charts.

E1.1.7
Calculate control charts.

E1.1.8
Interpret control chart tendencies.

E1.1.9
Differentiate between common cause and assignable cause variation.

E1.1.10 
Use check sheets, scatter diagrams, histograms, pareto charts, run charts, and cause-and-effect diagrams to evaluate various scenarios.

E1.1.11
Use flow charts and force field diagrams.

E1.1.12
Use stratification to separate data gathered from a variety of sources to see if a pattern can be seen.
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	MODULE E 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 F – 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

	F1.0   
Determine process capability from data.
	F1.1
This competency will be measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	F1.1.1 
Discuss statistical concepts of location, variation, and skewness.

F1.1.2
Discuss upper and lower control and specification limits.

F1.1.3
Discuss relationship of process capability and Six Sigma processes.
	2

2

2


	MODULE F OUTLINE:
· Statistical concepts

· Location

· Variation

· Skewness

· Limits 

· Upper control

· Lower control

· Specification limits

· Process capability and Six Sigma processes




	MODULE G – EFFECTIVE TEAMS

	MODULE DESCRIPTION – This module is designed to teach students how to be effective team members.  They will look at various team types, roles, ground rules, life cycles, and group processes.   

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0   Discuss effective teams.
	G1.1
This competency will be measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	G1.1.1
Explain the various types of teams.

G1.1.2
Detail the various team roles, and their functions. 

G1.1.3
Describe the ground rules for team meetings.

G1.1.4 
Outline the life cycle of various teams.

G1.1.5
Describe the importance of the group process.


	2
2

2

2
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	MODULE G OUTLINE:
· Teams

· Types

· Roles

· Ground rules

· Life cycles

· Establishment 

· Group process 


	MODULE H – IDEA CREATION TOOLS

	MODULE DESCRIPTION – This module is designed to teach the students how to use various idea generating tools to create possible solutions for existing problems.  Topics will include affinity diagrams, benchmarking, brainstorming and nominal group technique.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	H1.0   
Use tools to create possible solutions for existing problems.
	H1.1
This competency will be measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	H1.1.1 
Explain various uses of affinity diagrams. 

H1.1.2
Describe how benchmarking can be used to create possible solutions.

H1.1.3
Describe various brainstorming techniques.

H1.1.4
Explain the nominal group technique for idea generation.
	2
2

2

2

	MODULE H OUTLINE:
· Affinity Diagram
· Benchmarking
· Brainstorming
· Nominal group technique


	MODULE I – PROBLEM SOLVING, CORRECTIVE, AND PREVENTIVE ACTIONS

	MODULE DESCRIPTION:  This module is designed to teach the students how to use quality tools and team problem solving to resolve a real-world industry dilemma.  Topics will include defining the problem, containment actions, root cause analysis, potential solutions, implementation planning, permanent corrective action, and preventive actions.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	I1.0   
Use quality tools and team problem solving to resolve a real-world industry dilemma.
	I1.1   
Apply various tools, team skills, and problem solving procedures for assigned scenario.
	2

	LEARNING OBJECTIVES 
	KSA

	I1.1.1 
Explain various considerations for defining a problem.

I1.1.2
Describe the process of asking successive why’s.

I1.1.3
Explain the necessity for taking containment actions and how they can be verified and validated.

I1.1.4
Explain the process for discovering the root cause of a problem.

I1.1.5
Explain various considerations for identifying potential solutions.

I1.1.6
Explain the process for selecting the best solution.

I1.1.7
Explain considerations for implementing a small scale test of a plan to correct an identified problem.

I1.1.8
Describe the actions necessary to implement a permanent corrective action.

I1.1.9
Describe various considerations when determining actions to eliminate the causes of potential problems. 
I1.1.10 
Compare and contrast corrective and preventive actions.

I1.1.11
Discuss typical preventive action programs in an organization.
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	MODULE I OUTLINE:
· Defining the problem

· Successive why’s

· Containment actions

· Verification

· Validation

· Root cause analysis

· Potential causes

· Potential solutions

· Solution selection

· Implementation planning

· Small scale test

· Permanent corrective action implementation

· Planning

· Implementing

· Verifying

· Validating 

· Prevent recurrence




	MODULE J – QUALITY INSPECTION TECHNIQUES (Optional - time allowing)

	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

	J1.0
Perform geometric measurements. 
	J1.1
This competency is measured cognitively.


	2

	J2.0
Use various measurement instruments to inspect parts. 


	J2.1
Select the required measuring instruments and conduct specified inspection procedures to include a written report and justification to accept or reject component parts.
	2

	J3.0 
Analyze and recommend improvements for production of a single part. 
	J3.1 
Document a process improvement recommendation.
	3

	LEARNING OBJECTIVES 
	KSA

	J1.1.1 
Define linear measure, angular measure, and circular measure.

J1.1.2
Explain how to convert linear measurements between units.

J1.1.3
Explain and give examples of various forms of tolerance.

J1.1.4
Describe how to perform angular measurement

	1
2

2

2

	J2.1.1
Explain considerations for inspecting parts.

J2.1.2 
Explain the importance of inspecting the tolerances and specifications of machine parts.

J2.1.3
Select the appropriate measurement instrument(s) for an inspection.

J2.1.4 
Describe various techniques to obtain accurate measurement. 


	2

2

1

3

	J3.1.1 
State the purpose of process adjustment in single part production.

J3.1.2 
Describe the activities associated with process adjustment in a single part production.
	1

3

	Module J Outline

· Geometric measurement

· Definitions

· Linear

· Angular

· Circular

· Conversion

· Tolerance

· Angular measurement

· Inspection 

· Tolerances

· Measurement instruments

· Selection

· Purpose

· Use

· Importance

· Process improvements

· Adjustments

· Activities



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
	17%
	66%
	17%
	

	Module B
	20%
	40%
	40%
	

	Module C
	17%
	66%
	17%
	

	Module D
	33%
	67%
	
	

	Module E
	
	67%
	33%
	

	Module F
	
	100%
	
	

	Module G
	
	75%
	25%
	

	Module H
	
	75%
	25%
	

	Module I
	
	100%
	
	

	Module J
	30%
	50%
	20%
	


	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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