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COURSE DESCRIPTION:
This course provides instruction in basic maintenance techniques and safety.  Topics include drawing, sketching, basic hand tools, portable power tools, stationary power tools, measurement, screw threads, mechanical fasteners, machinery and equipment installation, rigging, and their proper safe operations.  
CREDIT HOURS 
Theory
1 credit hours
Lab

1 credit hours

Total

2 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1contact to credit hour ratio) or experimental (2:1contact to credit hour ratio).  

PREREQUISITE COURSES 
As required by program

CO-REQUISITE COURSES

As required by program

INDUSTRY COMPETENCIES/OBJECTIVES:  

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, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications

INDUSTRY COMPETENCIES:  

· Perform tasks in a safe manner. 
· Use various measurement instruments.
· Develop drawings and sketches for use in an industrial environment. 
· Use basic hand tools to perform maintenance tasks.
· Use portable power tools to perform maintenance tasks. 
· Use stationary power tools to perform maintenance tasks. 
· Use tapping and threading tools to create various types of screws.
· Use machine fasteners to perform maintenance tasks.
· Install machinery and equipment. 
· Use rigging while performing maintenance procedures. 
INSTRUCTIONAL GOALS

· Cognitive - Comprehend foundational knowledge of safety and maintenance techniques.

· Psychomotor – Perform maintenance techniques safely.
· Affective – Value the importance of safety while performing maintenance techniques.

	MODULE A – INDUSTRIAL SAFETY PRINCIPLES

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

Indicators

	A1.0
Perform tasks in a safe manner. 
	A1.1
Given a variety of lab situations, perform assigned tasks in a safe manner.  

NOTE:  This is an ongoing evaluation.
	3c

	LEARNING OBJECTIVES 

	A1.1.1
Identify OSHA.
A1.1.2
Explain OSHA standards as applied to the industrial maintenance environment.

A1.1.3
Explain lockout/tag out procedures.

A1.1.4
Describe MSDS’s.

A1.1.5
Identify common types of personal protective equipment.

A1.1.6
Explain the use of common types of personal protective equipment.

A1.1.7
Explain confined space entry.

A1.1.8
Describe a hot work permit.
	A
B

b
B

a
b
B

B

	Module A Outline
· OSHA

· Lockout and Tag Out procedures

· MSDS

· Personal Protective Equipment

· Hot Work Permits


	MODULE B – MEASURING, DRAWING AND SKETCHING

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

Indicators

	B1.0 
Use various measurement instruments.
	B1.1
Use measurement instruments to perform maintenance tasks.
	2b

	B2.0 Develop drawings and sketches for use in an industrial environment. 
	B2.1
Develop various drawings for use in an industrial environment. 
	3b

	LEARNING OBJECTIVES 

	B1.1.1 
Identify characteristics of various measurement instruments.

B1.1.2 
Explain the safe use of measurement instruments.
	a

b

	B1.1.1
Define terms associated with industrial drawings and sketches.

B1.1.2 
Explain the use of instruments used for drawings and sketches.

B1.1.3 
Explain the family of lines.

B1.1.4 
Explain projection.

B1.1.5 
Interpret one-view drawings. 

B1.1.6 
Interpret two-view drawings.

B1.1.7 
Explain hidden lines

B1.1.8 
Describe auxiliary and full section views.

B1.1.9 
Describe a machine drawing.

B1.1.10 
Describe an architectural drawing.

B1.1.11 
Explain Unified Standard Screw threads.

B1.1.12 
Explain perspective, oblique, and isometrics.

B1.1.13 
Describe an isometric pipe sketch.
	A

b

B

B

B

B

B

B

B

B

B

B

B

	Module B Outline
· Measurement Instruments

· Steel rules

· Vernier calipers

· Micrometers

· Dial indicators

· Screw-pitch and taper gauges 

· Drawing and Sketching

· Family of lines

· Projection

· Hidden lines

· Types of views

· Arrangement of views

· Types of drawings

· Isometric pipe sketches


	MODULE C – TOOL USE

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

Indicators

	C1.0
Use basic hand tools to perform maintenance tasks.
	C1.1
Given tasks in a simulated industrial environment, use basic hand tools as specified.
	2b

	C2.0 
Use portable power tools to perform maintenance tasks. 
	C2.1
Given tasks in a simulated industrial environment, use portable power tools as specified.
	2b

	C3.0 
Use stationary power tools to perform maintenance tasks. 
	C3.1
Given tasks in a simulated industrial environment, use stationary power tools as specified.
	2b

	LEARNING OBJECTIVES 

	C1.1.1
Identify the characteristics of various basic hand tools.

C1.1.2 
Explain the safe use of basic hand tools.

C1.1.3 
Explain Metrics versus English in hand tools.

C1.1.4 
Explain the use of leveling instruments.
	a

b

B

B

	C2.1.1 
Identify the characteristics of various types of portable power tools.

C2.1.2 
Explain the safe use of various portable power tools.
	a

b

	C3.1.1 
Identify the characteristics of various types of stationary power tools.

C3.1.2 
Explain the safe use of stationary power tools.
	a

b

	Module C Outline
· Basic hand tools

· Tool safety

· Types of wrenches

· Open end

· Box end

· Combination
· Metric and English standard tools

· Pliers

· Slip-joint

· Locking

· Snap ring
· Vises and clamps

· Alignment and prying

· Scraping, filing, extracting, and punching

· Hammers

· Leveling tools

· Cutting

· Pipe and tubing

· Electrical tools

· Troubleshooting 

· Tools and meters 

· Basic Techniques

	Module C Outline (Continued)
· Portable power tools

· Power tool safety

· Battery powered tools

· Electric powered tools

· Explosion powered tools

· Fluid powered tools

· Stationary power tools

· Power hand tools

· Drill terms and geometry

· Drill press

· Drill sharpening

· Hydraulic/Arbor press 


	MODULE D- SCREW THREADS AND FASTENERS

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

Indicators

	D1.0 
Use tapping and threading tools to create various types of screws.
	D1.1
Given tasks in a simulated industrial environment create various types of screw threads.
	2b

	D2.0 
Use machine fasteners to perform maintenance tasks.
	D2.1
Given tasks in a simulated industrial environment, use mechanical fasteners as specified.
	2b

	LEARNING OBJECTIVES 

	D1.1.1 
Identify types of tools used to create screw threads.

D1.1.2 
Explain the safe use of tools to create screw threads.

D1.1.3 
Explain course, fine and extra fine thread series.

D1.1.4 
Explain constant-pitch series.

D1.1.5 
Describe thread classes, unified thread designations, and terms.

D1.1.6 
Explain the process for tapping and external threading.

D1.1.7 
Explain metric threads.

D1.1.8 
Explain thread repair procedures.
	a

b

B

B

B

b

B

B

	D2.1.1 
Identify characteristics of various mechanical fasteners.

D2.1.2 
Explain the safe use of various mechanical fasteners.

D2.1.3 
Explain tightening threaded fasteners.

D2.1.4 
Explain engineering adhesives. 
	a

b

b

B

	Module D Outline
· Screw threads

· Thread classes and unified thread designations and terms

· Thread Series

· Course

· Fine

· Extra fine thread series

· Constant pitch

· Thread tapping and external threading

· Metric threads

· Heli-coil inserts

· Thread repair procedures

· Mechanical fasteners

· Tightening threaded fasteners

· Mechanical fastener characteristics

· Retaining rings

· Rivet types

· Braded

· Pop

· Engineering adhesives


	MODULE E - MACHINERY AND EQUIPMENT INSTALLATION

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

Indicators

	E1.0
Install machinery and equipment. 
	E1.1
Given tasks in a simulated industrial environment, install machinery and equipment as specified.
	2b

	LEARNING OBJECTIVES 

	E1.1.1 
Identify materials used in machinery and equipment installation.

E1.1.2 
Explain safety procedures when installing machinery and equipment.
E1.1.3 
Explain various methods of determining distances.

E1.1.4 
Explain methods of reinforcing concrete foundations.

E1.1.5 
Explain methods of preventing and controlling vibration and noise.

E1.1.6 
Explain the characteristics of foundation bolts, materials, and bedplates.

E1.1.7 
Explain the characteristics of grout.

E1.1.8 
Explain the process of shimming bedplates.

E1.1.9 
Explain the process of pouring grout.
	a

B
b

b

b

B

B

b

b

	Module E Outline
· Distance methods

· Arc

· 3-4-5

· Perpendicular

· Reinforced concrete foundations

· Vibration and noise prevention and control

· Foundation bolts and materials

· Bedplates

· Shimming bedplates

· Pouring grout


	MODULE F - RIGGING

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

Indicators

	F1.0 
Use rigging while performing maintenance procedures. 
	F1.1
Given tasks in a simulated industrial environment, use rigging as specified.
	2b

	LEARNING OBJECTIVES 

	F1.1.1 
Explain safety concerns while using rigging.
F1.1.2 
Identify types of equipment used in rigging.
F1.1.3 
Identify characteristics of various rigging methods and materials.

F1.1.4 
Explain methods for estimating a load.

F1.1.5 
Explain the process of rigging various loads.
	B
a
a
b

b

	Module F Outline
· Safety concerns and inspections

· Estimating loads

· Ropes, knots, and splicing

· Chains, pulleys, and hoists

· Cribbing, skids, and rollers

· Attachments for common uses

· Wire rope

· Slings

· Chokers

· Hand signals

· Cranes

· Hoists

· General use 


Learning Objectives Table of specifications

The table below identifies the percentage of cognitive objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Facts/ Nomenclature
	Principles/ Procedures
	Analysis/ Operating Principles
	Evaluation/ Complete Theory

	
	A/a
	B/b
	C/c
	D/d

	Module A
	25%
	75%
	
	

	Module B
	13%
	87%
	
	

	Module C
	38%
	62%
	
	

	Module D
	17%
	83%
	
	

	Module E
	11%
	89%
	
	

	Module F
	40%
	60%
	
	


	Knowledge, Skills, and Attitudes (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency. 

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

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

	
	1
	Limited Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency. 

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization by Value
	Acting consistently with the new value

	
	*4
	Organization
	Integrating a new value into one's general set of values, giving it some ranking among one's general priorities

	
	*3
	Valuing
	Showing some definite involvement or commitment

	
	*2
	Responding
	Showing some new behaviors as a result of experience

	
	*1
	Receiving
	Being aware of or attending to something in the environment

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills."  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.
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