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COURSE DESCRIPTION:
This course provides information on welding, machine installation, couplings, precision measurement, belts, with an overview of the safety requirements for most industrial situations.
CREDIT HOURS 

Theory Credit Hours  
  

2 hours
Lab Credit Hours



2 hours  

Total Credit Hours 



4 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 machine fasteners to install machinery.
· Assemble and align drives.
· Perform mathematical operations for assigned functions.
· Use appropriate measurement instrument for a measurement task.
· Install and align machinery and components.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to millwright work.
· Psychomotor – Apply principles of millwright work.
· Affective – Value the importance of adhering to policy and procedures related to millwright work.
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 – MECHANICAL FASTENERS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to use machine fasteners to install machinery. Topics include characteristics, safety, threading, and torquing. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Use machine fasteners to install machinery.
	A1.1
Given tasks in a simulated industrial environment, use mechanical fasteners as specified.
	1

	LEARNING OBJECTIVES 
	KSA

	A1.1.1 Identify characteristics of various mechanical fasteners.

A1.1.2 Explain the safe use of various mechanical fasteners.

A1.1.3 Explain tightening threaded fasteners.
	1
1

2

	MODULE A OUTLINE:
· Characteristics
· Safe use

· Threading

· Torquing


	MODULE B – BASIC MECHANICAL DRIVES

	MODULE DESCRIPTION – The purpose of this module is to teach the students to assemble and align drives. Topics include drive types, operation, components, functions, and techniques for alignment.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Assemble and align drives.
	B1.1
Assemble and align drive systems as specified.
	1

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Identify types of drives.

B1.1.2
State principles of drive operation.

B1.1.3
Identify drive components.

B1.1.4
Explain functions of drive components. 

B1.1.5
Explain techniques for aligning pumps and drives.
	1
1

1

1

2

	MODULE B OUTLINE:
· Types of drives

· Principles

· Components

· Functions

· Drive alignment


	MODULE C – CALCULATIONS AND MEASUREMENT INSTRUMENTS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform mathematical operations for assigned functions and to use the appropriate measurement instrument for assigned tasks. Topics include mathematical operations, English and Metric measurement, conversions, measurement instruments, and measurement abbreviations.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Perform mathematical operations for assigned functions.
	C1.1
Solve mathematical problems involving a variety of mathematical operations.
	1



	
	C1.2
Convert measurement between English and Metric systems.
	2

	C2.0
Use appropriate measurement instrument for a measurement task.
	C2.1
Match the measurement instrument to its proper task.
	2



	
	C2.2
Measure an item or items and record the findings and match the findings to specifications.
	1

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explain the mathematical operations necessary to perform machinery installation.
C1.1.2
Differentiate between English and Metric gear designations.
	1
1

	C1.2.1
Explain the conversion factors between English and Metric units.
	2

	C2.1.1
Differentiate between various types of measurement instruments. 
	2

	C2.1.2
Differentiate between English and Metric measurement systems.

C2.1.3
Communicate measurements using proper abbreviations.
	1
1

	MODULE C OUTLINE:
· Mathematical operations

· English measurement

· Metric measurement

· English and metric conversions

· Measurement instruments

· Measurement abbreviations


	MODULE D – MACHINERY AND COMPONENT INSTALLATION

	MODULE DESCRIPTION – The purpose of this module is to teach the students to install and align machinery and components. Topics include safety, installation materials, shimming, alignment instruments, alignment techniques, and measurement instruments.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Install and align machinery and components.
	D1.1
Given tasks in a simulated industrial environment, install and align machinery and components as specified.
	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Identify materials used in machinery and equipment installation.
D1.1.2
Explain safety procedures when installing machinery and equipment.
D1.1.3
Explain the characteristics of foundation bolts, and materials.
D1.1.4
Explain the process of shimming.
D1.1.5
Identify types of alignment instruments and explain how to set them up for use.

D1.1.6
Describe how to calibrate alignment instruments.

D1.1.7
Describe how to align a mechanical component.

D1.1.8
Identify measurement instruments used to inspect parts.
	1
2

1

2

1

2

2

2

	MODULE D OUTLINE:
· Installation materials

· Safety

· Foundation bolts

· Shimming

· Alignment instruments

· Instrumentation calibration

· Alignment techniques

· Measurement instruments


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
	67%
	33%
	
	

	Module B
	80%
	20%
	
	

	Module C
	67%
	33%
	
	

	Module D
	37%
	63%
	
	


The KSA is NOT determined by the verb used in the learning objective, but rather in the context in which the verb is used and the depth of knowledge and skills required. 
Example: Three KSA levels using the same verb (describe):
KSA 1 – Describe three characteristics of metamorphic rocks. (simple recall)

KSA 2 – Describe the difference between metamorphic and igneous rocks. (requires cognitive processing to determine the differences in the two rock types)

KSA 3 – Describe a model that you might use to represent the relationships that exist within the rock cycle. (requires deep understanding of rock cycle and a determination of how best to represent it)

	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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