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Manufacturing in the Augusta Region

Augusta is the second largest city in Georgia and manufacturing represents the largest sector of the
Augusta economy. The region is home to 810 manufacturers employing 89,717 people, an industrial
base consisting of about 75% process control and 25% discrete parts production facilities. Major
areas of emphasis for industry include technology transfer, factory floor training, and job
certification programs. Growth of manufacturing in the region has been driven by Augusta’s high
tech development in electronics, process control, telecommunications, computers, medical services
and instrumentation.

Augusta Technical Institute and Center for Advanced Technology (CADTEC)

Augusta Technical Institute (ATT) is part of Georgia’s Department of Technical and Adult Education
system, serving a large percentage of the two-state Central Savannah River area through its main
campus and satellite facilities. The student body includes vocational-technical and college prep
students, as well as current workers seeking retraining or skills upgrade; ATI has long emphasized
outreach and special attention to the needs of low income, rural and disadvantaged residents, as
well as displaced workers, single parents, women in non-traditional fields, and the disabled. In
1983, the Institute used the opportunity to host one of Georgia’s new regional advanced technology
centers (ATCs) to streamline its techmnical programs and thereby help to ensure the future
employability of its students. ATT's Center for Advanced Technology (CADTEC) is designed to
provide technology research and demonstration, industry assessments, technical consulting, and
industry-specific contract training for the many established and emerging high tech companies in
the Augusta region.

Development Team

« Project Director: Mr. Ray Center, Director of CADTEC, served as program director for the
MASTER project.

e Subject Matter Expert: Ronnie Lambert, MS, MASTER Site Coordinator, had program
responsibility for developing skill standards based on the industry skills verification process,
as well as developing course curricula and program materials for the MASTER pilot program
in Industrial Maintenance Mechanic and Instrumentation Technician. Mr. Lambert has taught
Industrial Maintenance Mechanic and Instrumentation for 32 years in colleges and industry
across the Southeast.




Introduction

MASTER research indicates that a minimum of one year of occupational study and
training will prepare students with the entry-level skills necessary for the industrial
maintenance trade. These findings led us to structure our pilot program to a one-year
schedule. ‘

In this one-year program, the students progress through a series of industrial
maintenance courses designed to both educate and train students with knowledge and
skills in areas ranging from industrial mechanics and refrigeration fundamentals to
an introduction to microcomputer operations and electrical systems. Students receive
a wide range of training which enables them to seek jobs in many different areas. The
Industrial Maintenance Program at Augusta Technical Institute (ATI) has been
training Industrial Maintenance Mechanics for many years and works closely with
advisory committee members to make sure that the skills being taught are the skills
needed in industry. Students who graduate from this course of study receive
certificates of completion from ATI. The Industrial Maintenance Department worked
closely with the MASTER staff, made every effort to assist the MASTER staff with
research, and currently seek adoption of the recommended MASTER materials for
their Industrial Maintenance students. The Industrial Maintenance Department at
ATT is recognized throughout Georgia by large and small manufacturing companies as
a premier source for entry-level technicians. Upon graduation, students are able to
understand general operation of all machines, mechanical or electrical, conventional
or computer controlled, that contribute to the manufacturing process. The curriculum
has been designed to prepare students to enter the workforce as entry-level Industrial
Maintenance Mechanics. Laboratory work is emphasized with actual industrial
equipment in order to prepare students for interesting, rewarding work in a wide
variety of industries. The Industrial Maintenance department has a unique blend of
theoretical knowledge and practical application which directly corresponds to modern
uses in industrial maintenance.

After many interviews with practitioners from industry and discussions with
educators, managers, supervisors, and others involved with machine-related
occupations (specifically industrial maintenance), the MASTER Consortium Partners
have agreed to present our definition of an industrial maintenance mechanic as
follows:

INDUSTRIAL MAINTENANCE MECHANIC - uses mechanical, pneumatic,
hydraulic, and electrical skills to maintain, repair, and install equipment and
machinery used in industry.




This volume contains the justification, documentation, and course syllabi for the
courses which we recommend as minimum training for individuals desiring to become
industrial maintenance mechanics.

The first and most important task of the MASTER program was the development of

a foundation upon which all other works could be built. The MASTER Competency
Profile is this foundation.



The MASTER Competency Profile

Development of Competency Profiles at each of the MASTER sites began with visits
to representative companies for the purpose of surveying expert workers within the
industry and occupational areas under investigation. Each site began the survey
process by asking a subject matter expert in the targeted technical area, generally a
member of its faculty, to employ a modified version of the generally accepted DACUM
(Developing A Curriculum) method to categorize the major skills needed to work in the
selected occupation. As source materials, the college instructors drew on their
professional knowledge and experience of current industry requirements and trends.
The initial skill standards developed by the subject matter experts underwent
numerous internal reviews and revisions within each site, assuming final form as a
series of structured survey and interview questions designed to elicit a simple yes or
no response.

To determine an appropriate survey sample, each site compiled a database of its
region's small and medium-sized manufacturers and searched for companies likely to
employ workers in the targeted occupational area. The resulting cross-industry
samples were sorted further to achieve a balance of technological capability and
workforce size; the sample companies within each region were then asked to
participate in the project. Willing respondents were scheduled for interviews.

During the company interviews, the MASTER staff asked expert workers to identify
the primary duties and tasks performed by a typical worker and to consider the special
skills and knowledge, traits and attitudes, and industry trends that would have an
1mpact on worker training, employability, and performance both now and in the future.
The interview results were analyzed to create individual profiles identifying the most
common duties and skills required of workers at each company. These individual
company Competency Profiles served two purposes. First, they showed, in a format
that could be easily understood by both industries and educators, a picture of the
occupational specialty at a given company at that particular time. Second, these
individual company Competency Profiles furnished the company with a document over
which they could claim ownership. This, in effect, made them real partners in the work
of MASTER.

Data for all companies were then aggregated to develop a composite Competency
Profile of industry skill standards within the selected occupational specialty area of
Industrial Maintenance, as shown on the following page.

These same duties and tasks were then included in both the Texas and National
Surveys for further validation. As a result of the surveys, additional refinements were
made in the Competency Profiles. These changes were incorporated into the individual
course syllabi which were used for the pilot program.

The MASTER Competency Profile for Industrial Maintenance Mechanic has been
included on the following page.

Q
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Industrial Maintenance

Mechanic
Competency Profile

Job Analysis conducted and prepared by
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Industrial Maintenance Mechanic
Technical Workplace Competencies

Duties Tasks
A-1 A-2 A-3 A-4
. Use protective |Accident Working aloft |Fire safety
A | Practice Safety equipment prevention
A-5 A-6
Lifting safety |Lockout/tagout
B-1 B-2 B-3 B-4
Apply Perform basic | Convert Convert Metric/| Perform basic
Mgthematical arithmetic fractions/ English algebraic
Concepts functions decimals measurements | operations
B-5 B-6
Perform basic | Perform basic
trigonometric |geometric
functions calculations
Inte t C-1 ) C-2 C-3
El;gi?ez-ing Identify basic |Identify basic |Review
Drawingsand types of draw- |layout of blueprint notes
Control mgs drawings and dimensions
Documents
D-1 D-2
. Use non- Use precision
Use Measuring precision measuring tools
Tools measuring
tools
E-1 E-2
Identify and Identify and use
Use Hand Tools use hand held
maintenance |power tools
technician’s
hand tools
F-1 F-2 F-3 F-4
. Use and care | Use and care of | Use and care of| Use and care of
Operate Machine of milling horizontal and | pedestal surface grinder
Tools machines vertical band grinder
saws
F-5 F-6
Operate lathes | Use and care of
drill presses
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Duties

Perform Welding
Operations

Maintain/
Troubleshoot

Equipment and
Systems

Repair Power
Transmission
Systems

Fabricate/Instal
Sheet Metal
Parts

Piping
Operations

L | Basic Rigging

Industrial Maintenance Mechanic
Technical Workplace Competencies

skills

Tasks
G-1 G-2 G-3
Weld with Weld/cut with |Perform gas
shielded metal | oxyacetylene soldering
arc welding
(SMAW)
process
H-1 H-2 H-3 H-4
Maintain air Maintain Troubleshoot |Troubleshoot
conditioning pneumatic centrifugal gositive
systems control circuits | pumps isplacement
pumps
H-5 H-6 H-7 H-8
Maintain gate, |Maintain check | Troubleshoot |Troubleshoot,
globe, ball, valves and relieff and repair maintain, and
lug, and valves blowers repair
utterfly valves hydraulic
systems
H-9
Troubleshoot,
maintain, and
repair
pneumatic
systems
I-1 I-2 I-3 I-4
Maintain and |Maintain and |Maintain and |Maintain and
troubleshoot |troubleshoot troubleshoot troubleshoot
belt drive gear power chain power clutches
systems transmission transmission
drives drives
d-1 J-2 dJ-3
Layout sheet |Form and/or Fasten sheet
metal parts bend sheet metal parts
metal parts together
K-1 K-2 K-3 K-4
Perform basic |Cut, thread, Pipe assembly [Install and
piﬁ)eﬁtting and ream pipe adjust pipe
calculations support
K-5 K-6 K-7
Tubing Fittings Plastic pipe
L-1 L-2
Rigsing Demonstrate
fundamentals |basic rigging
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Industrial Maintenance Mechanic
Technical Workplace Competencies

Duties Tasks
M-1 M-2
. Plain bearings | Rolling element
M| Bearing bearings
Maintenance
N-1 N-2
Perform basic | Perform basic
Use Computers word Spread§heet
processing operations
0O-1 0-2
Principles of | Methods of
O Align Shafts alignment alignment
P-1 P-2 P-3 P4
. Install Setting and Grouting Special
P| Install/Align electrical leveling mountings
Machines connections
-1 Q-2 Q-3 8-4
Maintain se electrical | Apply basic Analyze series, | Check AC and
Q| Electrical test equipment | terms to parallel, and [ DC motors
Devices electrical complex AC/DC
circuits circuits
-5
roubleshoot
electrical
devices
R-1 R-2 R-3 R-4
. Force Work Mechanical Simple
Basic
Mei:hanical motion and rate| machines
Concepts
R-5
Power
S-1 S-2 S-3 S-4
Fasteners and |Application for |Techniques for Cleaning and
S | Fasteners and nomenclature |various removin restorin
Preloading fasteners damage threade
fasteners fasteners

15
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Industrial Maintenance Mechanic
Technical Workplace Competencies

Duties

S | Fasteners and
Preloading

(continued)

Tasks
S-5 S-6 S-7
Torque/preload | Effects of Demonstrate
theory lubricating appropriate

threads prior to | torquing tech-

torquing

nique
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Industrial Maintenance Mechanic
Skills, Traits and Trends

Skills and Knowledge

Communication Skills

Use Measurement Tools

Use Inspection Devices

Mathematical Skills

Reading/Writing Skills

Knowledge of Safety Regulations

Practice Safety in the Workplace

Organizational Skills

Mechanical Aptitude

Ability to Comprehend Written/Verbal
Instructions

Basic Knowledge of Fasteners

Ability to Work as Part of a Team

Converse in the Technical Language
of the Trade

Knowledge of Company Quality
Assurance Activities

Practice Quality-Consciousness in
Performance of the Job

Traits and Attitudes
Strong Work Ethic
Interpersonal Skills
Punctuality
Dependability

Honesty

Neatness

Safety Conscientiousness
Motivation

Responsible

Physical Ability
Professional
Trustworthy

Customer Relations
Personal Ethics

Tool/Equipment Proficiency

Mechanic's Tools (e.g., toolbox, wrenches,
sockets, hammers, etc.)

Measuring Tools

Power Tools

Drill Presses

Power Saws

Power Drills

Hydraulic Presses

Welding Equipment (SMAW, GMAW)

Alignment/Calibration Tools

Computer

Personal Safety Equipment

Oxyacetylene Equipment

Vises

Pedestal Grinders

Pipe Threading Dies

Pipe/Conduit Bending Equipment

AC Service Equipment

Power Transmission Devices

Hydraulic Training Equipment

Electrical Testing Equipment

Air Compressor

Air Powered Tools

Rigging Equipment

Current Trends

Statistical Process Control

Composites

Laser Alignment

Advanced Computer Applications
Robotics

Environmental Concerns

Fiber Optic Controls

Automated Material Handling Equipment
More Sophisticated Computer Controls
Hazardous Materials Handling

IMM-TWC.PMS - 08/29/97 - Page 6



The MASTER Pilot Program
Curriculum and Course Descriptions

After completing the Competency Profile for each occupational specialty area, each
MASTER partner reviewed its existing curriculum against the industry-verified skill
standards in order to identify a suitable foundation for new pilot training programs.
Because each college had to comply with the requirements of its respective college
system and appropriate state agency, the resulting pilot curricula for occupational
specialty areas tended to vary in format and academic requirements (e.g., some
programs were based on the semester system, others on the quarter system). Despite
differences in the curricula developed at the partner colleges, each of the pilot
programs was designed to achieve the following two goals mandated in the MASTER
grant proposal: :

Pilot Program: “Conduct a one year pilot program with 25 or more selected
applicants at each college or advanced technology center to evaluate laboratory
content and effectiveness, as measured by demonstrated competencies and
indicators of each program area.”

Student Assessment: “ldentify global skills competencies of program
applicants both at point of entrance and point of exit for entry-level and
already—-employed technicians.”

(Note: Not all occupational specialty areas were pilot-tested at all Development
Centers; however, all partner colleges conducted one or more pilot programs.)

Included on the following page is the curriculum listing for the pilot program which
was used to validate course syllabi for this occupational specialty area. The curriculum
also shows the number of hours assigned to each of the courses (lecture, laboratory and
credit hours). Also included is a description of each of the courses.




MASTER Curriculum

INDUSTRIAL MAINTENANCE

(One Year Certificate Program)

FIRST QUARTER*

MATH 103 Algebraic Concepts

ELC 106 Direct Current Circuits I

IMM 101  Industrial Maintenance Safety Procedures
IMM 108 Industrial Mechanics I

CMP 101 Introduction to Microcomputers

SECOND QUARTER*

ENGL 101 English

ELC 109  Alternating Current I
ELC 110  Alternating Current II
IMM 128  Pumps & Piping Systems
IMM 113  Industrial Hydraulics

THIRD QUARTER*
PSY 100 Interpersonal Relations and Professional
Development

IMM 110 Industrial Mechanics IT
IMM 115 Industrial Pneumatics

IMM 100 Refrigeration Fundamentals
XXX #Ht Elective

FOURTH QUARTER*

WLD 133 Metal Welding and Cutting Techniques
IMM 109 Lathe Operations I

IMM 133 Industrial Maintenance-Mechanical Review
XXX #HH# Elective

*Each quarter is 10 weeks in length.
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MASTER Course Descriptions

Industrial Maintenance Technology
(One Year Diploma/Advanced Certificate Program)

First Quarter

MATH 103 Algebraic Concepts (5-0-5) Introduces concepts and operations which

ELC 106

IMM 101

IMM 108

CMP 101

ENGL 101

can be applied to the study of algebra. Topics include: use of variables,
manipulation of algebraic expressions, solution of linear and quadratic
equations, evaluation and graphing of linear and quadratic functions,
and solution of systems of linear equations. Class includes lecture,
applications, and homework to reinforce learning. (Prerequisite: MATH
098, Pre-Algebra, or entrance math score)

Direct Current Circuits I (3-2-4) Introduces direct current (DC)
concepts and applications. Topics include: fundamental electrical
principles and laws; direct current test equipment; series, parallel, and
combination circuits; and basic laboratory procedures and safety
practices. (Prerequisites: MATH 103, Algebraic Concepts)

Industrial Maintenance Safety Procedures (2-1-2) Provides an
in—depth study of the health and safety practices required for
maintaining industrial production equipment. Topics include: traffic
safety, ladder safety, fire safety, safe work in confined spaces, electrical
safety, emergency procedures, an introduction to OSHA regulations,.
MSDS Right-To-Know Law, hazardous materials safety, and safety
equipment.

Industrial Mechanics I (5-5-7) Provides instruction in those basic
physics concepts which are applicable to mechanics of industrial
production equipment; teaches basic industrial application of mechanical
principles with emphasis on power transmission and specific mechanical
components. Topics include: mechanical tools, fasteners, basic mechanics,
lubrication, bearings, and packings and seals.

Introduction to Microcomputers (1-4-3) Introduces fundamental
concepts and operations necessary to utilize microcomputers. Emphasis
1s placed on basic functions and familiarity with computer use. Topics
include: computer terminology; computer operating systems; data storage;
file management; equipment care and operation; and an introduction to
work processing, database, and spreadsheet application. (Prerequisite:
Provisional admission)

Second Quarter
English (5-0-5) Emphasizes the development and improvement of
written and oral communication abilities. Topics include: analysis of
writing techniques used in selected readings, writing practice, editing
and proofreading, research skills, and oral presentation skills.
Homework assignments reinforce classroom learning. (Prerequisite:
ENGL 097, English III and RAG 097, Reading III, or the equivalent)

<J
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ELC 109

ELC 110

IMM 128

IMM 113

PSY 100

IMM 110

IMM 115

Alternating Current I (3-2-4) Introduces the theory and application of
varying sine wave voltages and current. Topics include: AC wave
generation, oscilloscope operation, inductance, and capacitance.
(Prerequisites/Corequisite: ELC 108, Direct Current Circuits, II, MATH
104, Geometry and Trigonometry, or MATH 105, Trigonometry)
Alternating Current II (3-2-4) Continues development of AC concepts .
with emphasis on constructing, verifying, and troubleshooting reactive
arcuits using RLC theory and oscilloscopes. Topics include: simple RLC
circuits, AC circuit resonance, passive filters, transformer theory and
applications, and non-sinusoidal wave forms. (Prerequisite/Corequisite:
ELC 109, Alternating Current II)

Pumps and Piping Systems (1-4-2) Provides instruction in the
operation of industrial pumps, valves, and piping/delivery systems with
emphasis on installation procedures, maintenance and repair. Topics
include: pump identification, pump operation, pump installation,
maintenance, troubleshooting, piping systems, and installation and
repair of piping systems.

Industrial Hydraulics (6-4-8) Provides instruction in fundamental
concepts and theories for the safe operation of hydraulic components and
systems. Topics include: hydraulic theory, suction side of pumps,
actuators, valves, pumps/motors, accumulators, symbols and circuitry,
types of fluids, filters, servicing safety, preventative maintenance, and
troubleshooting.

Third Quarter
Interpersonal Relations and Professional Development (3-0-3)
Provides a study of human relations and professional development in
today’s rapidly changing world to prepare students for living and working
in a complex society. Topics include: personal skills required for an
understanding of self and others; projecting a professional image; job
acquisition skills such as conducting a job search, interviewing
techniques, job applications, and resume preparation; and desirable job
performance skills and attitudes necessary for job retention and
advancement. (Prerequisite: Provisional admission)
Industrial Mechanics II (3-7-6) Continues the application of
mechanical principles to industrial production equipment with emphasis
on power transmission and mechanical components. Emphasis is placed
on alignment and tension. Topics include: mechanical drive systems,
couplings and alignment, clutches and brakes, linkage and levers,
mechanical troubleshooting, and preventative maintenance.
Industrial Pneumatics (3-2-4) Provides instruction in fundamental
concepts and theories for the safe operation of pneumatic components and
systems. Topics include: pneumatic theory, preventative maintenance,
compressors, regulators, pneumatic valves, actuators, servicing safety,
and troubleshooting.
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IMM 100

WLD 133

IMM 109

IMM 133

Refrigeration Fundamentals (3-2-4) Introduces basic concepts and
theories of refrigeration. Topics include: the laws of thermodynamics,
pressure and temperature relationships, heat transfer, the refrigeration
cycle, and safety.

. Fourth Quarter
Metal Welding and Cutting Techniques (2-3-3) Provides instruction
in the fundamental use of the electric arc welder and the oxyacetylene
cutting outfit. Emphasis is placed on safe setup and use of equipment.
Topics include: safety practices, arc welding equipment and setup,
oxyfuel welding, flame cutting equipment and setup, and welding and
cutting procedures. (Prerequisite: Provisional admission)
Lathe Operations I (4-6-7) Provides opportunities for students to
develop skill in the use of bench grinders and lathes. Topics include:
lathes, bench grinders, bench grinder operations, lathe calculations, lathe
setup, and lathe operations. (Prerequisite: Provisional admission)
Industrial Maintenance-Mechanical Review (1-4-3) Summarizes
and integrates all previous CMP, ELC, and IMM courses to assist
Industrial Maintenance Technology students in assembly,
troubleshooting, and repair of multi-system machinery and devices.
Topics include: electrical, mechanical, and fluidic interfacing in complex
and industrial equipment.
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The MASTER
Technical Workplace Competencies
and
Course Crosswalk

After development of appropriate curricula for the pilot programs, each MASTER
college began to develop individual course outlines for its assigned specialty area. The
skill standards identified in the Competency Profile were cross walked against the
technical competencies of the courses in the pilot curriculum. The resulting matrix
provided a valuable tool for assessing whether current course content was sufficient
or needed to be modified to ensure mastery of entry-level technical competencies. Exit
proficiency levels for each of the technical competencies were further validated through
industry wide surveys both in Texas and across the nation.

The Technical Workplace Competencies and Course Crosswalk on the following pages
presents the match between industry—identified duties and tasks and the pilot
curriculum for Industrial Maintenance. Course titles are shown in columns; duties and
tasks, in rows. The Exit Proficiency Level Scale (see Figure 1), an ascending scale with
5 as the highest level of proficiency, includes marked boxes indicating whether the task
is covered by the instructor during the course; the numbers 1-5 indicate the degree of
attention given to the task and the corresponding proficiency expected on the part of
the student upon completion of the course of studies. The crosswalk is intended to
serve as an aide to other instructional designers and faculty in community college
programs across the nation.

EXIT PROFICIENCY LEVEL SCALE
Technical
Workplace 1 2 3 4 5
Competency
Rarely Routinely Routinely with | Routinely Initiates/
with Limited Without Improves/
Supervision Supervision Supervision | Modifies and
Supervises
Others
Figure 1

Included on the following pages is the Technical Workplace Competencies and Course
Crosswalk for the pilot program curriculum. This crosswalk validates the fact that the
duties and tasks which were identified by industry as being necessary for entry-level
employees have been incorporated into the development of the course syllabi.
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Intro to Microcomputers
Alternating Current |

Direct Current Circuits |
Indus. Maint. Safety Pro.
Industrial Mechanics [
Alternating Current Il

RefrigerationFundamentals

Metal Welding/Cutting Tech.

Lathe Operations|

Pumps& Piping Systems
Industrial Hydraulics
Industrial Mechanies Il
Industrial Pneumatics
Industrial Maint.-Mech. Review

EXFTPROFICIENCY LEVEL

A PRACTICE SAFETY

A-1 Use Protective Equipment

A-2 Accident Prevention
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A-3 Working Abft

A+ Fire Safety

A-5 Lifting Safety

A6 Lockout/Tagout
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B. APPLYMATHEMATICAL CONCEPTS

B-1 Perform Basic Arithmetic Functions

| B2 Convert Fractions/Decimals

B-3 Convert Metric/English Measurements

B-4 Perform Basic AlgebraicOperations
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B-5 Perform BasicTrigonometry Functions

B-6 Perform Basic Geometric Calculations

DD | O | W (e (e |

C. lNTERPRET ENGINEERING DRAWINGS AND
CONTROL DOC NTS

| C-1 Identify BasicTypesof Drawings
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C-3 Review Blueprint Notes and Dimensions

D. USEMEASURING TOOLS

D-1 Use Non-Precision Measuring Tools

D-2 Use Precision Measuring Tools

E. USEHAND TOOLS

E-1 Identify and Use Maintenance Technician’'s Hand Tools

E-2 Identify and Use Hand Held Power Tools

JZSTCOPY AVAILABLL: <4

I=Introduced and Taught

R-=Repeated and Reinforced M=Mastered




Algebraic Concepts
Direct Current Circuits |

Industrial Maint.-Mech. Review

Metal Welding/Cutting Tech.
Lathe Operations |

Refrigeration Fundamentals

Introto Microcomputers

Alternating Current [
Pumps & Piping Systems

Indus. Maint. Safety Pro.
Industrial Mechanics |
Industrial Hydraulics
Industrial Mechanics 1
Industrial Pneumatics

Alternating Current 1

F. OPERATE MACHINE TOOLS

F-1 Use and Care of Milling Machines

F-2 Use and Care of Horizontal and Vertical Band Saws

F-3 Use and Care of Pedestal Grinder

F-4 Use and Care of Surface Grinder

F-5 Operate Lathes

F-6 Use and Careof Drill Presses
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G. PERFORMWELDING OPERATIONS

G-1 Weld With Shielded Metal Arc Welding (SMAW) Process

G-2 Weld/Cut With Oxyacetylene

G-3 Perform Gas Soldering

H. MAINTAIN'TROUBLESHOOT EQUIPMENT AND
SYSTEMS

H-1 Maintain Air Conditioning Systems

H-2 Maintain Pneumatic Control Circuits

H-3 Troubleshoot Centrifugal Pumps

H<4 Troubleshoot Positive Displacement Pumps

H-5 Maintain Gate, Globe, Ball, Plug, and Butterfly Valves

H-6 Maintain Check Valves and Relief Valves

H-7 Troubleshoot and Repair Blowers

H-8 Troubleshoot, Maintain, and Repair Hydraulic Systems
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H-9 Troubleshoot, Maintain, and Repair Pheumatic Systems
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L. REPAIR POWER TRANSMISSION SYSTEMS

1-1 Maintain and Troubleshoot Belt Drive Systems

L I-2 Maintain and Troubleshoot Gear Power

13 Maintain and Troubleshoot Chain Power Transmission Drives

14 Maintain and Troubleshoot Clutches
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J. FABRICATEINSTALL SHEET METAL PARTS
J-1 Layout Sheet Metal Parts I 3
J-2 Form and/or Bend Sheet Metal Parts I 3
J-3 Fasten Sheet Metal Parts Together I R 3
K. PIPING OPERATIONS
K-1 Perform BasicPipefitting Calulations I Rl |R M 4
K-2 Cut, Thread, and Ream Pipe I R |R M 4
K-3 Pipe Assembly I R |R M 4
K4 Install and Adjust Pipe Support 1 R R M 4
K-5 Tubing I R |R M 4
K+ Fittings I Rl |R M 4
K-7 Plastic Pipe I Rl |R M 4
L. BASIC RIGGING
L1 Rigging Fundamentals I M 4
L-2 Demonstrste Basic Rigging Skills I M 4
M. BEARING MAINTENANCE
M:1 Plain Bearings I M 4
M-2 Rolling Element Bearings I M 4
N. USE COMPUTERS
N-1 Perform Basic Word Processing I 2
N-2 Perform Basic Spreadsheet Operations I 2
0. ALIGNSHAFTS
O-1 Principlesof Alignment I M 4
0-2 Methodsof Alignment I M 4
Q
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Algebraic Concepts
Direct Current Circuits |
Indus. Maint. Safety Pro.
Industrial Mechanics |
Intro to Microcomputers
Alternating Current
Alternating Current I1

Metal Welding/Cutting Tech.
Industrial Maint.-Mech. Review

Pumps & Piping Systems
Industrial Hydraulics
Industrial Mechanics IT
Refrigeration Fundamentals
Lathe Operations|

Industrial Pneumatics

P. INSTALL/ALIGN MACHINES

P-1 Install Electrical Connections

w

P-2 Setting and Leveling

P-3 Grouting

P-4 Special Mountings

el L G

Q. MAINTAINELECTRICAL DEVICES

Q-1 Use Electrical Test Equipment

Q-2 Apply Basic Terms to Electrical Circuits

Q-3 Analyze Series, Parallel, and Complex AC/DC Circuits

| Q4 Chedk ACandDCMotors

Q-5 Troubleshoot Electrical Devices
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R. BASICMECHANICAL CONCEPTS

R-1 Force

R-2 Work

R-3 Mechanical Motion and Rate

R~4 Simple Machines

R-5 Power
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S. FASTENERS AND PRELOADING

S-1 Fasteners and Nomenclature

S-2 Application for Various Fasteners

~a

‘ 5-3 Techniques for Removing Damaged Fasteners

-~ a

S-4 Cleaning and Restoring Threaded Fasteners
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S-5 Torque/Preload Theory

| S6 Eff fLubricating Threads Priarto Toraui
S-7 Demonstrate Appropriate Torquing Technique
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SCANS

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U. S.
Department of Labor, has identified in its “AMERICA 2000 REPORT” the following
five competencies and a three—part foundation of skills and personal qualities that are
needed for solid job performance:

COMPETENCIES:
Resources: Identifies, organizes, plans, and allocates resources
Interpersonal: Works with others
Information: Acquires and uses information
Systems: Understands complex inter-relationships
Technology: Works with a variety of technologies
FOUNDATION SKILLS:
Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens, and speaks well
Thinking Skills: Thinks creatively, makes decisions, solves problems,
visualizes, knows how to learn, and reasons
Personal Qualities: Displays responsibility, self-esteem, sociability, self-

management, integrity, and honesty

Recognizing the value of SCANS proficiencies to job performance as well as the
growing mandate in many states to include SCANS activities in course curricula,
MASTER asked survey respondents to review the SCANS skill sets in the context of
the draft skill standards for each occupational specialty area. MASTER also
incorporated an evaluation of SCANS competencies and foundation skills into its
assessment of the pilot training curricula. The results were summarized in a crosswalk
that allowed the MASTER staff to modify course contents where needed to strengthen
the achievement of SCANS competencies.

As soft skills, the SCANS competencies are inherently difficult to quantify. MASTER
realizes that some faculty will emphasize the SCANS more or less than others. In time,
faculty will learn to make these types of SCANS activities an integral and important
part of the teaching process.
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MASTER Curriculum

INDUSTRIAL MAINTENANCE

(One Year Certificate Program)

FIRST QUARTER*

MATH 103 Algebraic Concepts

ELC 106 Direct Current Circuits I

IMM 101 Industrial Maintenance Safety Procedures

IMM 108 Industrial Mechanics I

CMP 101 Introduction to Microcomputers

SECOND QUARTER*

ENGL 101 English

ELC 109  Alternating Current I

ELC 110  Alternating Current II

IMM 128 Pumps & Piping Systems

IMM 113 Industrial Hydraulics

THIRD QUARTER*

PSY 100 Interpersonal Relations and Professional
Development

IMM 110 Industrial Mechanics II

IMM 115 Industrial Pneumatics

IMM 100 Refrigeration Fundamentals

XXX #H# Elective

FOURTH QUARTER*

WLD 133 Metal Welding and Cutting Techniques

IMM 109 Lathe Operations I

IMM 133 Industrial Maintenance-Mechanical Review

XXX ##Ht  Elective

*Each quarter is 10 weeks in length.
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MATH 103

MASTER PROGRAM

Algebraic Concepts
COURSE SYLLABUS
Total lecture hours: 50 Total 1ab hours: 0 Credit hours: 5
COURSE DESCRIPTION:

Introduces concepts and operations which can be applied to the study of algebra.
Topics include: use of variables, manipulation of algebraic expressions, solution of
linear and quadratic equations, evaluation and graphing of linear and quadratic
functions, and solution of systems of linear equations. Class includes lecture,
applications, and homework to reinforce learning.

PREREQUISITE: Pre-Algebra, or entrance math scores in
accordance with approved DTAE admission
score levels

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

1. Basic mathematical concepts;
2. Basic algebraic concepts; and,
3. Intermediate algebraic concepts.

REQUIRED COURSE MATERIALS:

Textbook: Introduction to Technical Mathematics, Washington, A. J.,
& Triola, M. F., Menlo Park, CA: Benjamin Cummings, Latest
Edition

Materials: Scientific calculator
Graph paper
Pencils
Straight edge

METHODS OF INSTRUCTION:

Lecture: Didactic presentations will include lecture and discussions.

h
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Method of Evaluation: A student's grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Satisfactorily perform on written, oral, and practical examinations;

2. Satisfactorily perform on outside assignments including writing assignments;
3. Contribute to class discussions; and,

4. Maintain attendance per current policy.

LECTURE OUTLINE:
Lecture Topics Contact Hrs.
Arithmetic Operations and Order
of Operations
Units of Measurement and
Approximate Numbers
Signed numbers
TEST 1
Exponents, Roots, and Radicals
Introduction to Algebra, Simple
Equations and Inequalities
Basic Algebraic Operations
TEST 2
Factoring
Algebraic Operations
Quadratic Equations
TEST 3
Graphs
Simultaneous Linear Equations
TEST 5
FINAL EXAM - Cumulative —
Total Lecture Hours 50

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”
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The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A. Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for
meeting objectives
3. Evaluates skills, performance, and quality of work and provides
feedback

B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS .
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules
. a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
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a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize

: information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.) '

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and

approaches practical problems by choosing appropriately from a

variety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems




c. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

4. Listening: Receives, attends to, interprets, and responds to

verbal messages and other cues

a. Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

c. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

c. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
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g. Demonstrates ability to take responsibility for

presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates

alternatives, considers risks, and evaluates and chooses best

alternative

a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals -

c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and

implements plan of action

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution :

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual




imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied

tasks
4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

c. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits '
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem

a.  Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

c. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice
e Recognizes that attitudes, skills, and practice are
essential to productivity
f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals
b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner
c. Demonstrates ability to focus on task at hand and work to
completion




d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

positive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism

f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

C. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets Dpersonal goals,
monitors progress, and exhibits self-control
a. Accepts personal strengths and weaknesses and uses the
same for positive advancement
b. Demonstrates ability to continuously set, assess, choose,

and modify objectives as the situation demands in an
appropriate manner

C. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action




Knows and demonstrates ability to distinguish between
positive and negative behaviors

Demonstrates honesty and integrity in working with
peers and supervisors

Takes full responsibility for personal actions
Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1.

MATH 103
02/082697

MASTER Technical Modules:
IMM-B1 through IMM-B2; and,

IMM-B4.



MASTER PROGRAM

Direct Current Circuits |
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours: 20 Credit hours: 4
COURSE DESCRIPTION:

Introduces direct current (DC) concepts and applications. Topics include: fundamental
electrical principles and laws; direct current test equipment; series, parallel, and
combination circuits; and basic laboratory and safety practices.

PREREQUISITE: Algebraic Concepts

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

1. Electrical principles and laws;

2, DC test equipment;

3. Series, parallel, and combination circuits; and,
4. Laboratory procedures and safety practices.

REQUIRED COURSE MATERIALS:
Textbook: Electricity 1, Kubala, Delmar Publishing Co.; Latest Edition

Hand Tools/Quantity Required:
Calculator
Tool box
Volt-Ohm meter
Safety shoes
Classroom supplies
Safety glasses

METHODS OF INSTRUCTION:
Lecture: Didactic presentations will include lecture and demonstrations.

Laboratory: Laboratory will be a hands-on process.
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Method of Evaluation: A student's grade will be based on multiple measures of

performance. The assessment will measure development of independent critical

thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

2. Apply theory to laboratory assignments;
3. Satisfactorily perform on written, oral, and practical examinations;
4. Satisfactorily perform on outside assignments mcludmg writing assignments;
5. Contribute to class discussions;
6. Maintain attendance per current policy; and,
7. Follow all shop rules and safety regulations as stated in the laboratory
manual.
- LECTURE OUTLINE:
Lecture Topics Contact Hrs.
Review Basic Math 3
Electron Theory and Ohm’s Law
Test 1
Energy and Power 3
Circuits, Symbols and Diagrams '
Test 2
Measuring Electricity "3
Series Circuits
Test 3
Parallel Circuits 3
Test 4
Series-Parallel Circuits 3
Unit 10 Review
Test 5
Conductors and Wire Sizes 3
Voltage Drop
Test 6
Batteries; Magnetics 3
Unit 15 Review
Test 7
DC Motors - Shunt, Series 3
Test 8 _
DC Motors - Compound 3
Test 9
Unit 20
Final Review; Final Exam 3

Total Lecture Hours 30
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LAB OUTLINE:
Lab Topics Contact Hrs.
Ohm’s Law Problems : 2
Circuit with Source and Load 2
Series Circuits-Build and Measure Voltages
and Circuits 2
Parallel Circuits-Build and Measure, '
Voltages and Currents
Series-Parallel Circuit-Build and Measure,
Voltages and Currents
Voltage Drop Circuit
Charge and Test Battery
Wire and Run Shunt and Series Motor
Wire and Run Compound Motor
Complete all Labs

N
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Total Lab Hours

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I. COMPETENCIES
A. Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
' effort
2. Provides individual assistance/direction to peers as requested




3. Determines and meets expectations

4. Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class
C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials
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2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts
a. Demonstrates basic writing skills including abilities to

produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques
a. Demonstrates proficiency in basic arithmetic functions

including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

c. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

4. Listening: Receives, attends to, interprets, and responds to

verbal messages and other cues

a. Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
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e.

f.

Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally

a.

b.

g.

Demonstrates appropriate listening and speaking skills
in personal conversations

Demonstrates ability to choose and organize appropriate
words to effectively communicate

Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation
Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups

Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations

Demonstrates ability to take responsibility for
presentations

B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons

Decision Making: Specifies goals and constraints, generates

alternatives, considers risks, and evaluates and chooses best

1

alternative

a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals

C. Demonstrates ability to recognize and distinguish
between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly

evaluate alternatives by testing hypotheses and selecting
most appropriate response
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f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g.  Demonstrates maturity in taking responsibility for
decisions ‘ :

2. Problem Solving: Recognizes problems and devises and
implements plan of action

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution .

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

c. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly

e. Demonstrates ability to apply visual imagery to applied
tasks

4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

c. Demonstrates ability to incorporate and generalize new
learning into a sequential learning process

d. Demonstrates knowledge of good study skills and
learning habits
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5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time .

e. Demonstrates maturity to take responsibility for actions
f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective

manner

2. Self-Esteem: Believes in own self-worth and maintains a
Dposttive view of self

a. Presents a positive attitude toward tasks
b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner




3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
1in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations .

C. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,

monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

c. Demonstrates ability to formulate and follow personal
schedules : ,

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in

undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
IMM-A1 through IMM-AG;
IMM-B1 through IMM-B4;
IMM-E1 through IMM-E2;
IMM-P1; and
IMM-Q1 through IMM-Q5.




MASTER PROGRAM

Industrial Maintenance Safety Procedures
COURSE SYLLABUS

Total lecture hours: 20 Total lab hours: 10 Credit hours: 2

COURSE DESCRIPTION:

Provides an in-depth study of the health and safety practices required for maintaining
industrial production equipment. Topics include: traffic safety, ladder safety, fire
safety, safe work in confined spaces, electrical safety, emergency procedures, an
introduction to OSHA regulations, MSDS Right-To-Know Law, hazardous materials
safety, and safety equipment.

PREREQUISITE: NONE

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

Traffic safety;

Ladder safety;

Fire safety;

Safe work in confined spaces;

Electrical safety;

Emergency procedures

Introduction to OSHA regulations;

MSDS Right-to-Know Law and hazardous materials safety; and,
Safety equipment.
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REQUIRED COURSE MATERIALS:

Textbook: Safety & Health, School Craft Publishing, Latest Edition
Hand Tools/Quantity Required:

Safety Glasses 1 pair

Classroom Supplies 1

Calculator 1




METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, video and
demonstrations.
Laboratory: Laboratory will be a hands-on process.

Method of Evaluation: A student's grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Satisfactorily perform on written, oral, and practical examinations;
Satisfactorily perform on outside assignments including writing assignments;
Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.
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LECTURE OUTLINE:
Lecture Topics Contact Hrs.
Information Sheet 100-1 Safety First
Introduction to Safety 2
Video 101-1 - “Introduction to Safety”
Lab 1
TEST ONE
Safety Laws , 2
Video 101-3 - “Government Safety
Regulations”
Video 101-4 - “OSHA Permit-Required
Confined Spaces”
Lab 2
TEST TWO
Personal Protective Equipment 2
Video 101-5 - “Personal Protective
Equipment”
Video 101-6 - “Selection and Use of
Personal Protective Equipment”
Video 101-7 - “Eye Care and Safety”
Lab 3
TEST THREE
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Chemical Safety

Tool Safety

Video 101-8 - “Hand & Power Tool
Safety”

Safe Material Handling

TEST FOUR, FIVE, SIX

Review all lesson material

MIDTERM EXAM

Machine Safety

Video 101-19 - “Lock-Out and Tag-Out”

Lab 4

TEST SEVEN

Electrical Safety

Video 101-17 - “Our Invisible Friend -
Electricity”

Video 101-18 - “Electricity Safety”

Electrical Protection

Lab 5

TESTS EIGHT AND NINE

Fire Protection

Video 101-20 - “Fire Protection”

Handout 101-2 - Types of Fire
Extinguishers

Lab 6

TEST TEN

Health Protection

Video 101-9 - “Hand, Wrist and
Finger Safety”

Video 101-13 - “Back Care and Safety”

Lab 7

TEST ELEVEN

Safe Work Practices

Video 101-10 - “Working Safely”

Video 101-2 - “Safety Attitudes and
Practices”

Lab 8

TEST TWELVE

Complete all assignments

Rewview all lessons

FINAL EXAM

Total Lecture Hours

20



LAB OUTLINE:

Lab Topics

Contact Hrs.

Lab1
Lab 2
Lab 3
Lab 4
Lab 5
Lab 6
Lab 7
Lab 8

Total Lab Hours 10

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion

of this course:

I COMPETENCIES

A. Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for
meeting objectives
3. Evaluates skills, performance, and quality of work and provides

feedback

B. Interpersonal: Works with others

1.

2.
3.
4

o o

Participates as a member of the team, contributing to group
effort

Provides individual assistance/direction to peers as requested
Determines and meets expectations

Exercises leadership qualities to effectively communicate ideas
and make decisions.

Negotiates resources in order to accomplish objectives

Works well with all members of the class



C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
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grammatical and communication standards required for
effective daily functioning

Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction
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e.

f.

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally

a.

b.

g.

Demonstrates appropriate listening and speaking skills
in personal conversations ,

Demonstrates ability to choose and organize appropriate
words to effectively communicate

Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation
Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups

Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations

Demonstrates ability to take responsibility for
presentations

B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons

Decision Making: Specifies goals and constraints, generates

alternatives, constiders risks, and evaluates and chooses best

1

alternative

a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals

c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for

decisions



Problem Solving: Recognizes problems and devises and
implements plan of action

a.

b.

e.

f.

g.

Demonstrates ability to detect problem through
observation, inquiry, or directive

Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

Demonstrates ability to generate alternatives or options
for problem solution

Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

Demonstrates ability to initiate and effect solution
Demonstrates ability to take responsibility for outcomes
Demonstrates ability to effectively problem solve in
individual, team, or group situations

Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information

a.

d.
e.

Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary
machinery

Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

Demonstrates ability to visually discriminate in gross and
fine imagery .

Demonstrates ability to visualize abstractly
Demonstrates ability to apply visual imagery to applied
tasks

Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills

a.
b.
c.

d.

Demonstrates mastery of basic reading, math, and
language skills through application

Demonstrates ability to translate abstract theory into
practical application

Demonstrates ability to incorporate and generalize new
learning into a sequential learning process
Demonstrates knowledge of good study skills and
learning habits

Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem

a.
b.

Demonstrates use of simple logic
Demonstrates ability to distinguish relationships
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c. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e. Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive
and negative, and act accordingly

C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres

towards goal attainment

a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

Dpositive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism

f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,

team, or group situations
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c. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

c. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors |

c. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in

undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
IMM-A1 through IMM-A6.

IMM 101
02/082297
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MASTER PROGRAM

Industrial Mechanics |
COURSE SYLLABUS

Total lecture hours: 50 Total 1ab hours: 50 Credit hours: 7

COURSE DESCRIPTION:

Provides instruction in those basic physics concepts which are applicable to mechanics
of industrial production equipment; teaches basic industrial application of mechanical
principles with emphasis on power transmission and specific mechanical components.
Topics include: mechanical tools, fasteners, basic mechanics, lubrication, bearings,
and packings and seals.

PREREQUISITE: - NONE
COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

Mechanical tools;

Fasteners;

Basic mechanics;

Lubrication;

Bearings; and,

Packings and seals.

B

REQUIRED COURSE MATERIALS:
Textbook: Millwrights & Mechanics Guide, Latest Edition
Lab Manual: Millwrights & Mechanics Guide, Latest Edition
Hand Tools/Quantity Required:

Safety Glasses 1 pair

Classroom Supplies 1

Calculator 1

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture and demonstrations.
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Laboratory: Laboratory will be a hands-on process.

Method of Evaluation: A student's grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Satisfactorily perform on written, oral, and practical examinations;
Satisfactorily perform on outside assignments including writing assignments;
Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.
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LECTURE OUTLINE:

Lecture Topics Contact Hrs.

Drawings, Sketching, Machinery
Instructions, Power Transmission

V-Belt Drives, Flat Belts

Chains, Couplings, Bearings

Packing and Seals

Mechanical Fasteners

Wood Fasteners

Gears '

Screw Threads

Lubrication

& kn
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Total Lecture Hours

LAB OUTLINE:
Lab Topics Contact Hrs.
Sketch Pillow Block, Label Drawing 5
Connect V-Belt Drive, Connect Flat

Belt Drive 5
Demonstrate Chain Replacement 5
Demonstrate Removal and Installation

of Mechanical Seals 5
Demonstrate Tightening Threaded

Fasteners 5
Demonstrate Proper Installation of Nails,

Wood Screws and Lag Screws 5
Demonstrate Installation of Spur, Helical
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and Worm Gears 5
Demonstrate Thread Tapping

(English and Metric) 5
Demonstrate Lubrication Using Grease

and Oil
Complete all Labs, Review

Skn on

Total Lab Hours

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’'s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I.

COMPETENCIES

A.

Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule

2, Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

Interpersonal: Works with others

1. Participates as a member of the team, contributing to group
effort <

2. Provides individual assistance/direction to peers as requested

3. Determines and meets expectations

4 Exercises leadership qualities to effectively communicate ideas
and make decisions.

5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class

Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
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D. Systems: Understands complex inter-relationships

1. Understands and works well with social, organizational, and
technological systems

2. Monitors and corrects performance of system during operation

3. Recommends modifications to system to improve performance

E. Technology: Works with a variety of technologies

1. Chooses relevant procedures, tools, and equipment

2. Applies appropriate procedures and techniques to accomplish
tasks '

3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1 Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments @.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning




Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction
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d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react

appropriately
e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed
5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

C. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations

g. Demonstrates ability to take responsibility for
presentations

B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates

alternatives, considers risks, and evaluates and chooses best

alternative

a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals

c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions
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2. Problem Solving: Recognizes problems and devises and
itmplements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
1magery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

c. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied
tasks
4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

c. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem
a. Demonstrates use of simple logic
b. Demonstrates ability to distinguish relationships




C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e. Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive
and negative, and act accordingly

C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres

towards goal attainment

a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner ‘

c. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

Dpositive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism

f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,

team, or group situations
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C. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement .
b. Demonstrates ability to continuously set, assess, choose,

and modify objectives as the situation demands in an
appropriate manner

C. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own

actions
5. Integrity/Honesty: Chooses ethical courses of action
a. Knows and demonstrates ability to distinguish between
positive and negative behaviors
b. Demonstrates honesty and integrity in working with
peers and supervisors
C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
IMM-A1 through IMM-AG6;
IMM-B1 through IMM-B3;
IMM-C1 through IMM-C3;
IMM-D1;

IMM-E1 through IMM-E2;
IMM-I1 through IMM-I4
IMM-K1 through IMM-K7;
IMM-L1 through IMM-L2;
IMM-M1 through IMM-MZ2;
IMM-O1 through IMM-02;
IMM-P2;




IMM-P4; and
IMM-R1 through IMM-R5.

IMM 108
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MASTER PROGRAM

Introduction to Microcomputers
COURSE SYLLABUS

Total lecture hours: 10 Total 1ab hours: 40 Credit hours: 3

COURSE DESCRIPTION:

Introduces fundamental concepts and operations necessary to utilize microcomputers.
Emphasis is placed on basic functions and familiarity with computer use. Topics
include: computer terminology; computer operating systems; data storage; file
management; equipment care and operation; and an introduction to word processing,
database, and spreadsheet applications.

PREREQUISITE: NONE

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

Computer terminology;

Disk operating systems;

Data storage;

File management;

Hardware and software care and operation; and,

Introductory word processing, database, and spreadsheet applications.

SO W

REQUIRED COURSE MATERIALS:

Textbook: Learning to Use Microcomputer Applications, Shelly,
Cashman, Markowicz, Latest Edition

Lab Manual: Learning to Use Microcomputer Applications, Shelly,
Cashman, Markowicz, Latest Edition

Materials/Quantity Required:
Classroom Supplies 1
Computer . 1
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METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture and demonstrations.
Laboratory: Laboratory will be a hands-on process.

Method of Evaluation: A student's grade will be based on multiple measures of

performance. The assessment will measure development of independent critical

thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

2. Apply theory to laboratory assignments;

3. Satisfactorily perform on written, oral, and practical examinations;

4. Satisfactorily perform on outside assignments including writing assignments;

5. Contribute to class discussions;

6. Maintain attendance per current policy; and,

7. Follow all shop rules and safety regulations as stated in the laboratory
manual.

LECTURE OUTLINE:

Lecture Topics Contact Hrs.

Introduction to Computers 1

TEST 1

Working With Files on a Disk 1

Managing and Organizing Files on Disks 1

TEST 2

Word Processing Using WordPerfect 1

The Keyboard

TEST 3

Formatting Text 1

TEST 4 '

Review

Intro to Internet 1

Moving, Searching and Replacing Text 1

TEST 5

Formatting a Document 1

TEST 6 _

Merging Documents 1

TEST 7

Review; FINAL EXAM 1

Total Lecture Hours 10
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LAB OUTLINE:

Lab Topics Contact Hrs.
Hardware and Software 4
Format, Directory, and Rename Commands 4
Root Directory, MD and CD Commands 4
Creating and Editing a Document 4
Deleting and Blocking Text 4
Printing Multiple Pages and Spell Check 4
Identify, Text, Save a Document 4
Page Format Menu, Line Format Menu 4
Merging, Creating a Primary File, Creating
a Secondary File 4
Complete All Labs 4
Total Lab Hours 40

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

L COMPETENCIES

A. Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for

meeting objectives
3. Evaluates skills, performance, and quality of work and provides
feedback '
B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group

effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
Q. 70




4. Exercises leadership qualities to effectively communicate ideas
and make decisions. ‘
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

c. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials




2. Writing: Communicates thoughts, ideas, information, and
messages tn writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts
a. Demonstrates basic writing skills including abilities to

produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
vartety of mathematical techniques
a. Demonstrates proficiency in basic arithmetic functions

including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

C. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

4. Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a. Functions at minimal or above required hearing levels to

receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

L 4
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b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

c. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

c. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1 Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
C. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

o 73




f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions _

2. Problem Solving: Recognizes problems and devises and
implements plan of action

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
1magery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

c.  Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied

tasks
4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

C. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
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5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice
e Recognizes that attitudes, skills, and practice are
essential to productivity
f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1 Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

Dpositive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner
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3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

C. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,

monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

c. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in

undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
IMM-N1 through IMM-N2.

CMP 101
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MASTER Curriculum

INDUSTRIAL MAINTENANCE

(One Year Certificate Program)

FIRST QUARTER*

MATH 103 Algebraic Concepts

ELC 106 Direct Current Circuits I

IMM 101  Industrial Maintenance Safety Procedures

IMM 108 Industrial Mechanics I

CMP 101 Introduction to Microcomputers

SECOND QUARTER*

ENGL 101 English

ELC 109 Alternating Current I

ELC 110 Alternating Current II

IMM 128 Pumps & Piping Systems

IMM 113  Industrial Hydraulics

THIRD QUARTER*

PSY 100 Interpersonal Relations and Professional
Development

IMM 110  Industrial Mechanics II

IMM 115 Industrial Pneumatics

IMM 100 Refrigeration Fundamentals

XXX Elective

FOURTH QUARTER*

WLD 133 Metal Welding and Cutting Techniques

IMM 109 Lathe Operations I

IMM 133 Industrial Maintenance-Mechanical Review

XXX Elective

*Each quarter is 10 weeks in length.
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MASTER PROGRAM

English
COURSE SYLLABUS

Total lecture hours: 50 Total l1ab hours: 0 Credit hours: 5

COURSE DESCRIPTION:

Emphasizes the development and improvement of written and oral communication
abilities. Topics include: analysis of writing techniques used in selected readings,
writing practice, editing and proofreading, research skills, and oral presentation skills.
Homework assignments reinforce classroom learning.

PREREQUISITE/COREQUISITE: English III and Reading III, or the
equivalent.

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:
1. Analysis of writing techniques used in selected readings;

2 Writing practice;

3. Editing and proofreading;
4. Research skills; and,

5 Oral presentation skills.

REQUIRED COURSE MATERIALS:

Textbook: English Skills, Langan, J., New York: McGraw-Hill, Latest
Edition

Materials: Loose leaf paper
Loose leaf binder
Blue or black pen
Pencil
Highlighter

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture and discussions.
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Method of Evaluation: A student's grade will be based on multiple measures of

performance. The assessment will measure development of independent critical

thinking skills and will include evaluation of the student’s ability to:

1. Satisfactorily perform on written, oral, and practical examinations;
Satisfactorily perform on outside assignments including writing assignments;

2.
3. Contribute to class discussions; and,
4, Maintain attendance per current policy.

LECTURE OUTLINE:

Lecture Topics

Contact Hrs.

Grammar Pretest and Paragraph
Introduction to the Course
The Computer Grammar Project
One-minute Introductory Speech:
“Who Am I?” ‘
Introduction to the Paragraph
The Evaluation of a Paragraph
“The Paper Format”
Introduction to the Portfolio or
Journal Notebook (Entries will
be evaluated throughout
the quarter at the instructor’s
discretion)
Example Paragraph
Spelling Test #1 (Words 1-50)
“Important Factors in Writing”
Narrative Paragraph
Grammar and Mechanics Skills as Needed
Spelling Test #2 (Words 50-100)
Library Orientation and Library
Project
The Abstract
Grammar and Mechanics Skills as Needed
Spelling Test #3 (Words 100-150)
“Speaking One to One Thousand”
Listening Skills
Oral Presentation #2
Grammar and Mechanics Skills as Needed
Spelling Test #4 (Words 150-200)
“The First and Second Steps in Writing”
“The Third and Fourth Steps in Writing”
Description Paragraph
Dividing and Classifying Paragraph
OR

5



Comparing and Contrasting Paragraph
Turn in Portfolio or Journal Notebook
for final evaluation
Spelling Test #5 (Words 200-250)
Oral Presentation #3: The Process Speech 5
(with the help of a visual aid)
Grammar and Mechanics Skills as Needed
Spelling Test #6 (Words 250-300)
Business Items: The Resume, Cover Letter,
and Memo 5
Cause and Effect Paragraph
Grammar and Mechanics Skills as
Needed
Spelling Test #7 (Words 300-350)
“Four Bases for Evaluating Writing” 5
Computer Grammar project due
Grammar Post-Test
Spelling Test #8 (Words 350-400) .
Review Week 5
Spelling Test #9 (Words 400-450) : —
Total Lecture Hours 50

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A, Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
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feedback
B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group

effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4. Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class
C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules
a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts
b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study
c. Demonstrates ability to read, interpret, and utilize
information from course specific instruments @i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.):
d. Demonstrates ability to read, interpret, and follow
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schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and

approaches practical problems by choosing appropriately from a

variety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

c. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines




4. Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues -
a. Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

c. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately : ‘

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
1n personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

c. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
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d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response '

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g Demonstrates maturity in taking responsibility for
decisions

2. Problem Solving: Recognizes problems and devises and
implements plan of action

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes

symbols, pictures, graphs, objects, and other information

a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary
machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly

e. Demonstrates ability to apply visual imagery to applied

tasks
4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills
a. Demonstrates mastery of basic reading, math, and
language skills through application
b. Demonstrates ability to translate abstract theory into




practical application
C. Demonstrates ability to incorporate and generalize new
learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits .
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a hzgh level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals
b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner
C. Demonstrates ability to focus on task at hand and work to
completion
d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

Dpositive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing

knowledge and skills with peers and instructors
d. Demonstrates ability to accept personal strengths and
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weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner
3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings
a. Demonstrates appropriate and acceptable social behaviors

in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

c. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control
a. Accepts personal strengths and weaknesses and uses the
same for positive advancement
b. Demonstrates ability to continuously set, assess, choose,

and modify objectives as the situation demands in an
appropriate manner
C. Demonstrates ability to formulate and follow personal
schedules
Demonstrates ability to wisely use classroom time
Demonstrates use of good study habits and skills
Demonstrates maturity to take responsibility for own
actions
5. Integrity/Honesty: Chooses ethical courses of action
a. Knows and demonstrates ability to distinguish between
positive and negative behaviors
b. Demonstrates honesty and integrity in working with
peers and supervisors
C. Takes full responsibility for personal actions
d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable
e. Demonstrates positive work and social ethics in
undertakings
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MASTER PROGRAM

Alternating Current |
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours: 20 Credit hours: 4

COURSE DESCRIPTION:

Introduces the theory and application of varying sine wave voltages and current.
Topics include: AC wave generation, oscilloscope operation, inductance, and
capacitance.

PREREQUISITE: Direct Current Circuits I
COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

1. AC wave generation;

2. Oscilloscope operation;

3. Inductance; and,

4. Capacitance.

REQUIRED COURSE MATERIALS:
Textbook: Electricity 2, Kubala, Delmar Publishing, Latest Edition

Lab Manual: Lab Manuals are issued as a text and must be returned before
Final Exam is taken.

Hand Tools/Quantity Required:
Safety Glasses '
Classroom Supplies
Calculator
Volt-Ohm Meter w/Test Leads

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, video and
demonstrations.




Laboratory: Laboratory will be a hands-on process.

Method of Evaluation: A student's grade will be based on multiple measures of

performance. The assessment will measure development of independent critical

thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

2. Apply theory to laboratory assignments;

3. Satisfactorily perform on written, oral, and practical examinations;

4. Satisfactorily perform on outside assignments including writing assignments;

5. Contribute to class discussions;

6. Maintain attendance per current policy; and,

7. Follow all shop rules and safety regulations as stated in the laboratory
manual.

LECTURE OUTLINE:

Lecture Topics Contact Hrs.

Alternating Current 3

Wheatstone Bridge 3

Electronic Charges 3

Filmstrip 802-6, "Magnetism and
Electro-Magnetism”, Bergwall

Capacitors

Inductors

Oscilloscope

Inductive Circuits

Capacitive Circuits

Reactive Circuits

Filmstrip 802-7, "Inductors and
Inductive Reactance”, Bergwall

Filmstrip #802-9, “Capacitors and
Capacitive Reactive”, Bergwall

Final Exam 3

Total Lecture Hours 30

LW wWwwowow

LAB OUTLINE:
Lab Topic Contact Hrs.
Alternating Current : 2
Construct Wheatstone Bridge 2
Electrostatic Charges 2

2

2

Build Capacitor Circuit
Build Inductor Circuit
Oscilloscope to Measure Voltage,




Frequency
Inductive Circuits - Measure Voltage
Capacitive Circuits - Measure Voltage
Reactive Circuits - Measure Current
Complete all Labs
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Total Lab Hours

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for

meeting objectives
3. Evaluates skills, performance, and quality of work and provides
feedback
B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group

effort

2. Provides individual assistance/direction to peers as requested

3. Determines and meets expectations

4 Exercises leadership qualities to effectively communicate ideas
and make decisions.

5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class

C. Information: Acquires and uses information

1. Acquires and evaluates information

2. Organizes and maintains information

3. Interprets and communicates information

D. Systems: Understands complex inter-relationships




1. Understands and works well with social, organizational, and

technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1 Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

c. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.




Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

Arithmetic/Mathematics: Pérform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
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f. Demonstrates ability and maturity to seek and receive

additional individualized instruction as needed
5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

C. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response
f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives
g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
implements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
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b. Demonstxjateé ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
1magery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied

tasks
4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

C. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and

learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem .
a. Demonstrates use of simple logic
b. Demonstrates ability to distinguish relationships
C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice




e. Recognizes that attitudes, skills, and practice are
essential to productivity
f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions
f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective

manner
2. Self-Esteem: Believes in own self-worth and maintains a

Dpositive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism

f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

C. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner
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d. Demonstrates professional work ethic by separating work

and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,

monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

C. Demonstrates ability to formulate and follow personal
schedules _

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own
actions _

5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

c. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in

undertakings

Appropriate Reference Materials:

1.
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MASTER Technical Modules:
IMM-A1 through IMM-AG6;
IMM-B1 through IMM-B4;
IMM-C1 through IMM-C3;
IMM-E1 through IMM-E2;
IMM-P1; and,

IMM-Q1 through IMM-Q5.



MASTER PROGRAM

Alternating Current I
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours: 20 Credit hours: 4
COURSE DESCRIPTION:

Continues development of AC concepts with emphasis on constructing, verifying, and
troubleshooting reactive circuits using RLC theory and oscilloscopes. Topics include:
simple RLC circuits, AC circuit resonance, passive filters, transformer theory, and
applications, and non-sinusoidal wave forms.

PREREQUISITE: Alternating Current I

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

1. Simple RLC circuits;

2 AC circuit resonance;

3. Passive filters;

4. Transformer theory and applications; and,

5 Non-sinusoidal wave form.

REQUIRED COURSE MATERIALS:

Textbook: Electricity 2, Kubala, Delmar Publishing, Latest Edition
Lab Manual: Lab Manuals are issued as a text and must be returned before
Final Exam is taken.

Hand Tools/Quantity Required:
Tools
Safety Glasses
Classroom Supplies
Calculator
Volt-Ohm Meter w/test leads
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METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, video and
demonstrations.
Laboratory: Laboratory will be a hands-on process.

Method of Evaluation: A student's grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Satisfactorily perform on written, oral, and practical examinations;
Satisfactorily perform on outside assignments including writing assignments;
Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.

Noeotkwd

LECTURE OUTLINE:
Lecture Topics Contact Hrs.
AC Power—Single Phase
Resonance—Series and Parallel
AC Power—Three Phase
Impedance Matching
Transformer—Single Phase
Filmstrip #802d-8, “Transformer”,
Bergwall
Transformer—Three Phase
Motors—Single Phase
Motors—Three Phase
Generators—Three Phase
Final Exam
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Total Lecture Hours

LAB OUTLINE:
Lab Topics Contact Hrs.
Connect Single Phase Power Circuit

and Measure Power 2
Connect Series and Parallel Resonance

Circuits and Measure Impedance _ 2
Connect Three Phase Circuits; Measure




Voltages 2
Connect Impedance Matching Circuit and
Measure Impedance
Connect Transformer; Measure Voltage
Connect Delta and Wye Three Phase
Transformers 2
Wire Single Phase Motors, Start and Run,

NN

Measure Torque 2

Wire Three Phase Motors, Start and Run 2
Wire Three Phase Generator to Supply

Three Phase Load 2

Complete All Labs 2

Total Lab Hours 20

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

| COMPETENCIES
A, Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.




5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1 Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

c. Demonstrates. ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.) :

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts
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Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc. :
Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems .

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions
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e.

f.

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction .

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally

a.

b.

g.

Demonstrates appropriate listening and speaking skills
in personal conversations

Demonstrates ability to choose and organize appropriate
words to effectively communicate

Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation
Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes
Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups

Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations

Demonstrates ability to take responsibility for
presentations

B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons

Decision Making: Specifies goals and constraints, generates

alternatives, considers risks, and evaluates and chooses best

1

alternative

a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals

C. Demonstrates ability to recognize and distinguish
between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly

evaluate alternatives by testing hypotheses and selecting
most appropriate response



f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions

2. Problem Solving: Recognizes problems and devises and
implements plan of action _

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
1magery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

c. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied
tasks
4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

C. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits




5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

c. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice
e Recognizes that attitudes, skills, and practice are
essential to productivity
Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1L Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
- a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

o]

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

c. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

positive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner
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3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
1n interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

c. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,
monutors progress, and exhibits self-control
a. Accepts personal strengths and weaknesses and uses the
same for positive advancement
b. Demonstrates ability to continuously set, assess, choose,

and modify objectives as the situation demands in an
appropriate manner

c. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own

actions
5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

c. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
IMM-A1 through IMM-AS6;
IMM-B1 through IMM-B4;
IMM-C1 through IMM-C3;
IMM-E1 through IMM-E2
IMM-H7;




IMM-P1; and
IMM-Q1 through IMM-Q5.
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MASTER PROGRAM

Pumps and Piping Systems
COURSE SYLLABUS

Total lecture hours: 10 Total 1ab hours: 40 Credit hours: 2
COURSE DESCRIPTION:

Provides instruction in the operation of industrial pumps, valves, and piping/delivery
systems with emphasis on installation procedures, maintenance and repair. Topics
include: pump identification, pump operations, pump installation, maintenance,
troubleshooting, piping systems, and installation and repair of piping systems.

PREREQUISITES: Industrial Mechanics I;
Industrial Pneumatics

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

1. Pump identification;

2 Pump operation,;

3. Pump installation, maintenance, and troubleshooting;

4, Piping systems; and,

5 Installation of piping systems.

REQUIRED COURSE MATERIALS:

Textbook 1: Pumps, Schoolcraft Publishing, Latest Edition
Textbook 2: Piping Systems, Schoolcraft Publishing, Latest Edition
Lab Manual: Fluid Power, Parker, Latest Edition

Lab manuals are issued as a text and must be returned
before Final Exam is taken.

Hand Tools/Quantity Required:

Safety Glasses 1 pair
Classroom Supplies 1
Calculator 1




METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, video and
demonstrations.
Laboratory: Laboratory will be a hands-on process.

Method of Evaluation: A student's grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Satisfactorily perform on written, oral, and practical examinations;
Satisfactorily perform on outside assignments including writing assignments;
Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.

NSO

LECTURE OUTLINE:
Lecture Topics Contact Hrs.
Gear Pumps 1
Vane Pumps

Rotary Piston Pumps
Reciprocating Piston Pumps
Bent Axis Piston Pump
Axial Piston Pump

Filters - Intake and Sump
Rigid Pipe

Flexible Piping

Plan Piping Installation

ID—‘P—‘P—‘P—‘P—‘P—‘P—‘P—‘P—‘

(—

Total Lecture Hours 1

LAB OUTLINE:
Lab Topics Contact Hrs.
Rebuild Gear Pump

Rebuild Vane Pump

Rebuild Rotary Piston Pump
Rebuild Reciprocating Piston Pump
Rebuild Bent Axis Piston Pump
Rebuild Axial Piston Pump
Remove and Install Filters
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Install Rigid Piping System
Install Flexible Piping System
Plan Piping Installation

Sl wa

Total Lab Hours

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job Dperformance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A.

Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

Interpersonal: Works with others .

1. Participates as a member of the team, contributing to group
effort

2. Provides individual assistance/direction to peers as requested

3. Determines and meets expectations

4 Exercises leadership qualities to effectively communicate ideas
and make decisions.

5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class

Information: Acquires and uses information

1. Acquires and evaluates information

2. Organizes and maintains information

3. Interprets and communicates information

Systems: Understands complex inter-relationships

1. Understands and works well with social, organizational, and

technological systems
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2. Monitors and corrects performance of system during operation

3. Recommends modifications to system to improve performance
E.  Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks '
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks

1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules
a. Demonstrates basic reading skills including abilities to

perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials ,

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts
a. Demonstrates basic writing skills including abilities to

produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.
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Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
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f. Demonstrates ability and maturity to seek and receive

additional individualized instruction as needed
5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

C. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response
f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives
g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
implements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive

Q 111




b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

c. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. . Demonstrates ability to apply visual imagery to applied

tasks
4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

C. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice




e. Recognizes that attitudes, skills, and practice are
essential to productivity
f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

c. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular

attendance, adequate classroom preparations, and

appropriate use of classroom time

Demonstrates maturity to take responsibility for actions

Demonstrates ability to cooperatively work in individual,

team, and group situations in timely and effective

manner

2. Self-Esteem: Believes in own self-worth and maintains a
Dpositive view of self

o

a. Presents a positive attitude toward tasks
b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

C. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner




d. Demonstrates professional work ethic by separating work

and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,

monutors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

c. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:

IMM-A1 through IMM-AS6;
IMM-B1 through IMM-B3;
IMM-E1 through IMM-EZ2;
IMM-H2 through IMM-HS6;
IMM-HS8 through IMM-H9
IMM-K1 through IMM-K7;
IMM-M1 through IMM-M2; and,
IMM-P3 through IMM-P4.
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MASTER PROGRAM

Industrial Hydraulics
COURSE SYLLABUS

Total lecture hours: 60 Total lab hours: 40 Credit hours: 8
COURSE DESCRIPTION:

Provides instruction in fundamental concepts and theories for the safe operation of
hydraulic components and systems. Topics include: hydraulic theory, suction side of
pumps, actuators, valves, pumps/motors, accumulators, symbols and circuitry, types
of fluids, filters, servicing safety, preventative maintenance, and troubleshooting.

PREREQUISITE: NONE
COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:
Hydraulic theory;

Suction side of pumps;
Actuators;

Valves;

Pumps/motors;

Accumulators;

Symbols and circuitry;

Types of fluids;

. Filters;

10.  Servicing safety;

11. Preventive maintenance; and,
12.  Troubleshooting. :

PN A=

REQUIRED COURSE MATERIALS:
Textbook: Industrial Hydraulics Manual, Latest Edition
Lab Manual: Fluid Power, Parker, Latest Edition

Lab Manuals are issued as a text and must be returned before
Final Exam is taken.
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Hand Tools/Quantity Required:

Tools

Safety Glasses 1 pair
Classroom Supplies 1
Calculator 1

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, video and
demonstrations.
Laboratory: Laboratory will be a hands-on process.

Method of Evaluation: A student's grade will be based on multiple measures of

performance. The assessment will measure development of independent critical

thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

2. Apply theory to laboratory assignments;

3. Satisfactorily perform on written, oral, and practical examinations;

4. Satisfactorily perform on outside assignments including writing assignments;

5. Contribute to class discussions;

6. Maintain attendance per current policy; and,

7. Follow all shop rules and safety regulations as stated in the laboratory
manual.

LECTURE OUTLINE:

Lecture Topics Contact Hrs.

Hydraulic Theory 5

Definition of Terms

Principles

Operational Conditions

Computing Units of Measure

Power Transmission

Suction Side of Pumps 7
Cavitation

Atmospheric Pressure

Actuators 6
Inspection

Alignment

Valves 16
Inspection
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Pressure

Flow Rate

Null Procedure

Replacement and Adjustment

Pumps/Motors

Inspection Accumulators

Testing

Replacement

Symbols and Circuitry 5

Component Identification

Types of Fluids 5

Composition of Fluids

Types

Selection of Oil

Filters 2

Verification

Cleaning and Replacement

Servicing Safety 2

Protective Clothing

Repair and Replacement

Preventive Maintenance 2

Program Elements

Program Selection

Fluid Checks

Replacement

Alignment

Lines

Troubleshooting 2

Application —
Total Lecture Hours 60

LS - )

LAB OUTLINE:

Lab Topics Contact Hrs.

Suction Side of Pumps
Actuators

Valves

Pumps/Motors
Inspection Accumulators
Filters

Preventive Maintenance
Troubleshooting

S
< OvOU A V00N

Total Lab Hours
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COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for
meeting objectives
3. Evaluates skills, performance, and quality of work and provides
feedback

B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations .
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.

5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information
1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
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3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

c. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
approprniate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments
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Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

e.

f.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally

a.

b.

Demonstrates appropriate listening and speaking skills
in personal conversations

Demonstrates ability to choose and organize appropriate
words to effectively communicate



C. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1 Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative ‘
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response
f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives
g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
itmplements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution
d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution
Q 1 2 1




e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in
individual, team, or group situations

3. Seeing Things In the Mind’s Eye: Organizes, and processes

symbols, pictures, graphs, objects, and other information

a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery -

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied

tasks ;
4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

c. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits

5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem
a. Demonstrates use of simple logic
b. Demonstrates ability to distinguish relationships
C. Demonstrates ability to determine and isolate factors in

relationships

d. Demonstrates and applies knowledge through practice
e. Recognizes that attitudes, skills, and practice are
essential to productivity
f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and Dperseveres
towards goal attainment




a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

posttive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

c. Actively participates in learning opportunities by sharing

knowledge and skills with peers and instructors
d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism

f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

C. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,

monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement




b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

C. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own

actions
5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1.
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MASTER Technical Modules:
IMM-A1 through IMM-AS6;
IMM-B1 through IMM-B4
IMM-C1 through IMM-C3;
IMM-D1; '

IMM-E1 through IMM-E2;
IMM-H3 through IMM-HS;
IMM-M1 through IMM-M2;
IMM-O1 through IMM-02; and,
IMM-P4.



MASTER Curriculum

INDUSTRIAL MAINTENANCE

(One Year Certificate Program)

FIRST QUARTER*

MATH 103 Algebraic Concepts -

ELC 106 Direct Current Circuits I

IMM 101 Industrial Maintenance Safety Procedures
IMM 108 Industrial Mechanics I

CMP 101 Introduction to Microcomputers

SECOND QUARTER*

ENGL 101 English

ELC 109  Alternating Current I
ELC 110 Alternating Current II
IMM 128  Pumps & Piping Systems
IMM 113  Industrial Hydraulics

THIRD QUARTER*
PSY 100 Interpersonal Relations and Professional
Development

IMM 110  Industrial Mechanics II
IMM 115 Industrial Pneumatics

IMM 100 Refrigeration Fundamentals
XXX #Ht Elective

FOURTH QUARTER*

WLD 133 Metal Welding and Cutting Techniques
IMM 109 Lathe Operations I

IMM 133 Industrial Maintenance-Mechanical Review
XXX ## Elective

*Each quarter is 10 weeks in length.
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Satisfactory perform on written, oral examinations;

Satisfactory perform on outside assignments including writing assignments;
Contribute to class discussions; and,

Maintain attendance per current policy.

BN

LECTURE OUTLINE:

Lecture Topics Contact Hrs.

Human Relations Skills 6

Goal Setting

Stress Management

Behavior Problems

Personal Instructions

Problem Solving/Decision Making

Job Acquisition 15

Job Search

Career Goals

Employment Documents

Interviewing

Job Retention Skills 3

Office Relationship

Time Management

Job Advancement Skills 3

Performance Appraisal

Supervisory Chain

Professional Image Skills 3

Image

Attitude —
Total Lecture Hours 30

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:
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II.

COMPETENCIES

A. Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for
meeting objectives :
3. Evaluates skills, performance, and quality of work and provides
feedback
B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
effort
2 Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information
1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment
FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical

operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules
a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts
b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information



from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
e. Demonstrates competence in subject matter through the

organization and presentation of answers to required
written assessments
3. Arithmetic/Mathematics: Perform basic computations and

approaches practical problems by choosing appropriately from a

variety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

c. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard

measuring devices




e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

4. Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a. Functions at minimal or above required hearing levels to

receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

C. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

C. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
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1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals

C. Demonstrates ability to recognize and distinguish
between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
itmplements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes

symbols, pictures, graphs, objects, and other information

a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary
machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues




C. Demonstrates ability to visually discriminate in gross and
fine imagery
d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied
tasks
4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills
a. Demonstrates mastery of basic reading, math, and
language skills through application
b. Demonstrates ability to translate abstract theory into
practical application
C. Demonstrates ability to incorporate and generalize new
learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice
e. Recognizes that attitudes, skills, and practice are
essential to productivity
f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

c. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions
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f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective

manner
2. Self-Esteem: Believes in own self-worth and maintains a
Dposttive view of self
a. Presents a positive attitude toward tasks
b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism

f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
1n interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

c. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control
a. Accepts personal strengths and weaknesses and uses the
same for positive advancement
b. Demonstrates ability to continuously set, assess, choose,

and modify objectives as the situation demands in an
appropriate manner

c. Demonstrates ability to formulate and follow personal
schedules _

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own

actions
5. Integrity/Honesty: Chooses ethical courses of action
a. .  Knows and demonstrates ability to distinguish between
positive and negative behaviors
b. Demonstrates honesty and integrity in working with
peers and supervisors
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c. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in
undertakings

PSY 100
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MASTER PROGRAM

Industrial Mechanics Il
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours: 70 Credit hours: 6
COURSE DESCRIPTION:

Continues the application of mechanical principles to industrial production equipment
with emphasis on power transmission and mechanical components. Emphasis is
placed on alignment and tension. Topics include: mechanical drive systems, couplings
and alignment, clutches and brakes, linkage and levers, mechanical troubleshooting,
and preventative maintenance.

PREREQUISITE: Industrial Mechanics I
COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

Mechanical drive systems;

Couplings and alignment;

Clutches and brakes;

Linkage and levers;

Mechanical troubleshooting; and,

Preventive maintenance.

SOk W

REQUIRED COURSE MATERIALS:

Textbook 1: Pumps, Schoolcraft Publishing, Latest Edition
Textbook 2: Fluid Power, Parker, Latest Edition
Lab Manual: Lab Manuals are issued as a text and must be returned before
Final Exam is taken.
Hand Tools/Quantity Required:
Tools '
Safety Glasses 1 pair
Classroom Supplies 1
Calculator 1
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METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, video and
demonstrations.
Laboratory: Laboratory will be a hands-on process.

Method of Evaluation: A student's grade will be based on multiple measures of

performance. The assessment will measure development of independent critical

thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

2. Apply theory to laboratory assignments; .
3. Satisfactorily perform on written, oral, and practical examinations;
4. Satisfactorily perform on outside assignments including writing assignments;
5. Contribute to class discussions;
6. Maintain attendance per current policy; and,
7. Follow all shop rules and safety regulations as stated in the laboratory
manual.

LECTURE OUTLINE:
Lecture Topics Contact Hrs.
Power Transmission 3
Mechanical Drive Systems—DBelts 3
Test 1
Mechanical Drive Systems—Chains 3
Couplings-Alignment 3
Test 2
Portable Power Tools 3
Clutches and Brakes 3
Test 3
Linkage and Levers 3
Preventive Maintenance 3
Test 4
Rigging 3
Mechanical Troubleshooting 3
Final Exam —_

Total Lecture Hours 30
LAB OUTLINE:
Lab Topics Contact Hrs.
Power Transmission Lab 7
Belt Drive System Lab 7

135



Chain Drive System Lab
Alignment Lab - Shaft

Portable Power Tool Lab

Clutch and Brake Lab

Lever and Linkage Lab
Additional Alignment - Coupling
Rigging Lab; Rope; Chain
Complete All Labs

=]
OR339

Total Lab Hours

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A, Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for

meeting objectives
3. Evaluates skills, performance, and quality of work and provides
feedback
B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information
1. Acquires and evaluates information
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2. Organizes and maintains information

3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

137




Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction
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e.

f.

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally

a.

b.

g.

Demonstrates appropriate listening and speaking skills
in personal conversations

Demonstrates ability to choose and organize appropriate
words to effectively communicate

Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation
Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes
Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups

Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations

Demonstrates ability to take responsibility for
presentations

B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons

Decision Making: Specifies goals and constraints, generates

alternatives, considers risks, and evaluates and chooses best

1.

alternative

a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals

c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking resp onsibility for

decisions
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2. Problem Solving: Recognizes problems and devises and
implements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

c. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and

fine imagery
d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied

tasks
4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

c. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem
a. Demonstrates use of simple logic
b. Demonstrates ability to distinguish relationships
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C. Demonstrates ability to determine and isolate factors in
relationships
d. Demonstrates and applies knowledge through practice
e. Recognizes that attitudes, skills, and practice are
essential to productivity
f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
L Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

c. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular

attendance, adequate classroom preparations, and

appropriate use of classroom time

Demonstrates maturity to take responsibility for actions

Demonstrates ability to cooperatively work in individual,

team, and group situations in timely and effective

manner '

2. Self-Esteem: Believes in own self-worth and maintains a
Dpositive view of self

o

a. Presents a positive attitude toward tasks
b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings

‘a. Demonstrates appropriate and acceptable social behaviors
in interactions
b. Demonstrates ability to work cooperatively in individual,

team, or group situations
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C. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,

monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

C. Demonstrates ability to formulate and follow personal
schedules
d. Demonstrates ability to wisely use classroom time
e. Demonstrates use of good study habits and skills
f. Demonstrates maturity to take responsibility for own
actions
5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors _

b. Demonstrates honesty and integrity in working with
peers and supervisors

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics.in
undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
IMM-A1 through IMM-AS6;
IMM-B1 through IMM-B3;
IMM-C1 through IMM-C3;
IMM-D1 through IMM-D2;
IMM-E1 through IMM-E2;
IMM-HT7;

IMM-I1 through IMM-14;
IMM-K1 through IMM-K?7;
IMM-L1 through IMM-L2;
IMM-M1 through IMM-M2;
IMM-O1 through IMM-02;




IMM-P2;

IMM-P4;
IMM-R1 through IMM-R5; and,
IMM-S1 through IMM-S7.
IMM 110
02/082297
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MASTER PROGRAM

Industrial Pneumatics
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours: 20 Credit hours: 4

COURSE DESCRIPTION:

Provides instruction in fundamental concepts and theories for the safe operation of
pneumatic components and systems. Topics include: pneumatic theory, preventative
maintenance, compressors, regulators, pneumatic valves, actuators, servicing safety,
and troubleshooting.

PREREQUISITE: Industrial Hydraulics

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

Pneumatic theory;

Preventive maintenance;

Compressors;

Regulators;

Pneumatic valves;

Actuators;

Servicing safety; and,

Troubleshooting.

e S o

REQUIRED COURSE MATERIALS:

Textbook: Industrial Pneumatic Technology, Parker Fluid Power,
Latest Edition

Lab Manual: Industrial Pneumatic Technology, Parker Fluid Power,
Latest Edition

Lab Manuals are issued as a text and must be returned before
Final Exam is taken.
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Hand Tools/Quantity Required:

Tool Box 1
Safety Glasses 1 pair
Classroom Supplies 1
Calculator 1

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, video and
demonstrations.
Laboratory: Laboratory will be a hands-on process.

Method of Evaluation: A student's grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Satisfactorily perform on written, oral, and practical examinations;
Satisfactorily perform on outside assignments including writing assignments;
Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.

NoeohswN

LECTURE OUTLINE:
Lecture Topics Contact Hrs.
Evolution of Compressed Air
Force Transmission 3
Energy Transmission Using a
Pneumatic System 3
Control of Pneumatic Energy
Test 1
Compressors 3
Test 2
Aftercoolers, Dryers, Receives-Air
Distribution System
Check Valves, Cylinders, Motors
Directional Control Valves
Test 3
Flow Control Valves, Silencers,
Quick Exhaust 3
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Test 4

Regulators, Boosters and Sequence Valves 3
Air Preparation 3
Final Exam 3
Total Lecture Hours 30
LAB OUTLINE:
Lab Topics Contact Hrs.
Force Transmission 2
Control of Pneumatic Energy 2
Compressors 2
Air Distribution System 2
Cylinders 2
Directional Control Valves 2
Sequence Valves 2
Air Preparation 2
Total Lab Hours 0

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

L COMPETENCIES

A, Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

B. Interpersonal: Works with others

ido




1. Participates as a member of the team, contributing to group
effort

2 Provides individual assistance/direction to peers as requested

3. Determines and meets expectations

4 Exercises leadership qualities to effectively communicate ideas
and make decisions.

5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class

C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A, Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written

information in prose and in documents such as manuals,

graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner
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e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials '

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts
a. Demonstrates basic writing skills including abilities to

produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques
a. Demonstrates proficiency in basic arithmetic functions

including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

C. Demonstrates ability to understand and perform

' multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance
g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines
4. Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues
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a. Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

C. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction -

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
In personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

C. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses -
b. Demonstrates ability to set realistic short-term and
long-term goals
c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
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e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions

2. Problem Solving: Recognizes problems and devises and
implements plan of action

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery.

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied

tasks
4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application
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c. Demonstrates ability to incorporate and generalize new
learning into a sequential learning process
d. Demonstrates knowledge of good study skills and

learning habits
5. Reasoning: Discovers a rule or principle underlying the

relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

c. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1 Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

c. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a
- positive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors
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e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner
3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

c. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,

monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

C. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in

undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
IMM-A1 through IMM-AS;
IMM-B1 through IMM-BS3;




IMM-C1 through IMM-C3;
IMM-D1;

IMM-E1 through IMM-E2;
IMM-H2;

IMM-H5 through IMM-HS6; and,
IMM-H9.

IMM 115
02/082597
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MASTER PROGRAM

Refrigeration Fundamentals
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours: 20 Credit hours: 4

COURSE DESCRIPTION:

Introduces basic concepts and theories of refrigeration. Topics include: the laws of
thermodynamics, pressure and temperature relationships, heat transfer, the
refrigeration cycle and safety.

PREREQUISITE: NONE

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

Laws of thermodynamics;

Pressure and temperature relationships;

Heat transfer;

Refrigeration cycle; and,

Safety.
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REQUIRED COURSE MATERIALS:

Textbook 1 Modern Refrigeration and Air Conditioning,
Althouse et al., Latest Edition

Textbook 2 Study Guide for Modern Refrigeration and Air
Conditioning, Althouse et al., Latest Edition

Hand Tools/Quantity Required:
3 ring notebook
#2 pencil
Goggles—flexible fitting
Hooded ventilation
Pocket thermometer—40 to 60 degrees Fahrenheit




METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture and demonstrations.
Laboratory: Laboratory will be a hands-on process.

Method of Evaluation: A student's grade will be based on multiple measures of

performance. The assessment will measure development of independent critical

thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

2. Apply theory to laboratory assignments;

3. Satisfactorily perform on written, oral, and practical examinations;

4, Satisfactorily perform on outside assignments including writing assignments;

5. Contribute to class discussions;

6. Maintain attendance per current policy; and,

7. Follow all shop rules and safety regulations as stated in the laboratory
manual.

LECTURE OUTLINE:

Lecture Topics Contact Hrs.

Laws of Thermodynamics 7

First law of thermodynamics
Second law of thermodynamics
Definition of refrigeration terms and purposes
Pressure and Temperature Relationships 6
Definition of pressure
Relationship of pressure and temperature -
P.T. chart
Pressure - Atmospheric, gauge and absolute
Gas laws
Heat and Heat Transfer 6
Definitions of heat and temperature
Temperatures - Fahrenheit, Celsius,
and absolute
Heat - Specific, sensible and latent
Refrigeration Cycle 8
Condensation
Evaporation
System Components
Basic refrigeration cycle
Safety 3
General shop safety
Emergency procedures —_




Total Lecture Hours 30

LAB OUTLINE:

Lab Topics Contact Hrs.
Laws of Thermodynamics 5
Pressure and Temperature Relationships 5
Heat and Heat Transfer 5
Refrigeration Cycle 5

Total Lab Hours 20

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies

required by

industry. SCANS is made up of five competencies and a three-part

foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A.

Resources: Identifies, organizes, plans, and allocates resources

1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

Interpersonal: Works with others

1. Participates as a member of the team, contributing to group
effort

2. Provides individual assistance/direction to peers as requested

3. Determines and meets expectations

4 Exercises leadership qualities to effectively communicate ideas

and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
Information: Acquires and uses information
1. Acquires and evaluates information

15a



2. Organizes and maintains information

3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1, Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning
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Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately
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e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed
5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

c. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response
f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives
g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
umplements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive

‘ 159




b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

c. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied

tasks
4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

C. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and

learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem
a. Demonstrates use of simple logic
b. Demonstrates ability to distinguish relationships
C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice
e Recognizes that attitudes, skills, and practice are
essential to productivity
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f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1L Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals
b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner
c. Demonstrates ability to focus on task at hand and work to
completion
d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e.  Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

positive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing

knowledge and skills with peers and instructors
d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism

f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
1n interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

c. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
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4. Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement
b. Demonstrates ability to continuously set, assess, choose,

and modify objectives as the situation demands in an
appropriate manner
C. Demonstrates ability to formulate and follow personal
schedules ‘
Demonstrates ability to wisely use classroom time
Demonstrates use of good study habits and skills
Demonstrates maturity to take responsibility for own
actions
5. Integrity/Honesty: Chooses ethical courses of action
a. Knows and demonstrates ability to distinguish between
positive and negative behaviors
b. Demonstrates honesty and integrity in working with
peers and supervisors
Takes full responsibility for personal actions
Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable
e. Demonstrates positive work and social ethics in
undertakings

"o oo

0

Appropriate Reference Materials:

1. MASTER Technical Modules:
IMM-A1 through IMM-AG;
IMM-B1 through IMM-B4;
IMM-C1 through IMM-C3;
IMM-D1,;

IMM-E1 through IMM-E2;
IMM-H1,;

IMM-HS3 through IMM-HS;
IMM-J1 through IMM-J3;
IMM-P1; and,

IMM-Q1 through IMM-Q5.
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MASTER Curriculum

INDUSTRIAL MAINTENANCE

(One Year Certificate Program)

FIRST QUARTER*

MATH 103 Algebraic Concepts

ELC 106 Direct Current Circuits I

IMM 101 Industrial Maintenance Safety Procedures

IMM 108 Industrial Mechanics I

CMP 101 Introduction to Microcomputers

SECOND QUARTER*

ENGL 101 English

ELC 109 Alternating Current I

ELC 110  Alternating Current II

IMM 128  Pumps & Piping Systems

IMM 113  Industrial Hydraulics

THIRD QUARTER*

PSY 100 Interpersonal Relations and Professional
Development

IMM 110 Industrial Mechanics II

IMM 115 Industrial Pneumatics

IMM 100 Refrigeration Fundamentals

XXX #H# Elective

FOURTH QUARTER*

WLD 133 Metal Welding and Cutting Techniques

IMM 109 Lathe Operations I

IMM 133 Industrial Maintenance-Mechanical Review

XXX ###  Elective

*Each quarter is 10 weeks in length.
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MASTER PROGRAM

Metal Welding and Cutting Techniques
COURSE SYLLABUS

Total lecture hours: 20 Total lab hours: 30 Credit hours: 3
COURSE DESCRIPTION:

Provides instruction in the fundamental use of the electric arc welder and the
oxyacetylene cutting outfit. Emphasis is placed on safe setup and use of equipment.
Topics include: safety practices, arc welding equipment and setup, oxyfuel welding,
flame cutting equipment and setup, and welding and cutting procedures.

PREREQUISITE: Provisional Admission
COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

Arc welding;

Flame cutting;

Safety practices;

Oxyfuel welding; and,

Brazing.

Al S

REQUIRED COURSE MATERIALS:
Textbook: Welding Principles & Applications, Latest Edition
Lab Manual: Welding Principles & Applications, Latest Edition
Hand Tools/Quantity Required:

Welding Hood

Safety Gloves for Welding

Safety Vest for Welding

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture and demonstrations.

Laboratory: Laboratory will be a hands-on process.




Method of Evaluation: A student's grade will be based on multiple measures of

performance. The assessment will measure development of independent critical

thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

2. Apply theory to laboratory assignments;

3. Satisfactorily perform on written, oral, and practical examinations;

4. Satisfactorily perform on outside assignments including writing assignments;

5. Contribute to class discussions;

6. Maintain attendance per current policy; and,

7. Follow all shop rules and safety regulations as stated in the laboratory
manual.

LECTURE OUTLINE:

Lecture Topics Contact Hrs.

Arc Welding 4

Principles and Terminology

Applications

Safe Operating Procedures

Metal Joints and Preparation

Arc Weld

Flame Cutting 5

Principles and Terminology

Applications

Safe Operating Procedures

Work Preparation

Flame Cutting

Safety Practices 6

General

Arc Welding Applications

First Aid

Oxyfuel Welding 3

Principles and Terminology

Applications

Safe Operating Procedures

Metal Joints and Preparation

Oxyfuel Weld

Brazing _ 2

Principles and Terminology

Applications

Safe Operating Procedures

Metal Joints and Preparation

Braze Metal —
Total Lecture Hours 20




LAB OUTLINE:

Lab Topics Contact Hrs.
Arc Welding 8
Flame Cutting 7
Safety Practices 1
Oxyfuel Welding 7
Brazing 1
Total Lab Hours 30

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for

meeting objectives
3. Evaluates skills, performance, and quality of work and provides
feedback
B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group

effort

2. Provides individual assistance/direction to peers as requested

3. Determines and meets expectations

4. Exercises leadership qualities to effectively communicate ideas
and make decisions.

5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class

C. Information: Acquires and uses information
1. Acquires and evaluates information
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2. Organizes and maintains information

3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1 Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning
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Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction



d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react

appropriately
e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed
5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
In personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

C. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best

alternative

a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and

long-term goals

C. Demonstrates ability to recognize and distinguish
between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions
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2. Problem Solving: Recognizes problems and devises and
itmplements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

c. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied
tasks
4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills
a. Demonstrates mastery of basic reading, math, and
language skills through application
b. Demonstrates ability to translate abstract theory into
practical application
c. Demonstrates ability to incorporate and generalize new
learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
soluving a problem
a. Demonstrates use of simple logic
b. Demonstrates ability to distinguish relationships
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C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e. Recognizes that attitudes, skills, and practice are
essential to productivity

f Demonstrates ability to discriminate between positive
and negative, and act accordingly

C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres

towards goal attainment

a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

posttive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

c. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism

f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,

team, or group situations
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C. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,

monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

c. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in

undertakings

Appropriate Reference Materials:

1.

WLD 133
02/082597

MASTER Technical Modules:
IMM-A1 through IMM-AS6;
IMM-B1 through IMM-B2;
IMM-B4 through IMM-B6;
IMM-C1 through IMM-C3;

IMM-D1;

IMM-E1 through IMM-E2; and,
IMM-G1 through IMM-G3.
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MASTER PROGRAM

Lathe Operations |
COURSE SYLLABUS

Total lecture hours: 40 Total lab hours: 60 Credit hours: 7
COURSE DESCRIPTION:

Provides opportunities for students to develop skill in the use of bench grinders and
lathes. Topics include: lathes, bench grinders, bench grinder operations, lathe
calculations, lathe setup, and lathe operations.

PREREQUISITE: Provisional Admission

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:

Lathes;

Bench grinders;

Bench grinder operations;

Lathe calculations;

Lathe setup; and,

Lathe operations.

SOoR W~

REQUIRED COURSE MATERIALS:
Textbook: Technology of Machine Tools, Latest Edition
Lab Manual: Technology of Machine Tools, Latest Edition
Hand Tools/Quantity Required:

Hand Tools

Calculator

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, video and
demonstrations.

Laboratory: Laboratory will be a hands-on process.

i73




Method of Evaluation: A student's grade will be based on multiple measures of

performance. The assessment will measure development of independent critical

thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

2. Apply theory to laboratory assignments;

3. Satisfactorily perform on written, oral, and practical examinations;

4. Satisfactorily perform on outside assignments including writing assignments;

5. Contribute to class discussions;

6. Maintain attendance per current policy; and,

7. Follow all shop rules and safety regulations as stated in the laboratory
manual.

LECTURE OUTLINE:

Lecture Topics Contact Hrs.

Lathes 10

Lathe Parts

Lathe Controls
Lathe Lubrication System
Lathe Maintenance

Blueprint Reading

Bench Grinders 3

Wheel Selection

Bench Grinder Operations 2

Sharpening

Grinding

Lathe Calculations 10

Speeds and Feeds

Tooling Requirements

Other Calculations (Tapers,

Threads, Drilling)

Lathe Setup 10

Setup

Lathe Operations 5

Operations —
Total Lecture Hours 40

LAB OUTLINE:

Lab Topics Contact Hrs.

Lathes 3

Bench Grinders 2

Bench Grinder Operations 5

Lathe Calculations 5
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Lathe Setup 15
Lathe Operations 10

Total Lab Hours 40

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I. COMPETENCIES

A.

Resources: Identifies, organizes, plans, and allocates resources

1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

Interpersonal: Works with others

1. Participates as a member of the team, contributing to group

effort
2 Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas

and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
Information: Acquires and uses information

1. Acquires and evaluates information

2. Organizes and maintains information

3. Interprets and communicates information

Systems: Understands complex inter-relationships

1. Understands and works well with social, organizational, and
technological systems

2. Monitors and corrects performance of system during operation
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3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies

1. Chooses relevant procedures, tools, and equipment

2. Applies appropriate procedures and techniques to accomplish
tasks

3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

c. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered
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Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction .

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally
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a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

C. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
C. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response
f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives
g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
implements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
b. Demonstrates ability to grasp appropriate overview and
‘degree of seriousness of problem and to behave
responsibly in situation
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C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied

. tasks
4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

c. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

c. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e. Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
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C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

positive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing

knowledge and skills with peers and instructors
d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism

f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

C. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,

monators progress, and exhibits self-control
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Accepts personal strengths and weaknesses and uses the
same for positive advancement

Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

Demonstrates ability to formulate and follow personal
schedules

Demonstrates ability to wisely use classroom time
Demonstrates use of good study habits and skills
Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action

a.

b.

e

Knows and demonstrates ability to distinguish between
positive and negative behaviors

Demonstrates honesty and integrity in working with
peers and supervisors

Takes full responsibility for personal actions
Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
IMM-A1 through IMM-ASG;
IMM-B1 through IMM-B6;
IMM-C1 through IMM-C3;
IMM-D1 through IMM-D2;
IMM-E1 through IMM-E2; and,
IMM-F1 through IMM-F6.
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MASTER PROGRAM

Industrial Maintenance—-Mechanical Review
COURSE SYLLABUS

Total lecture hours: 10 Total lab hours: 40 Credit hours: 3
COURSE DESCRIPTION:

Summarizes and integrates all previous CMP, ELC, and IMM courses designed to
assist Industrial Maintenance Technology students in assembly, troubleshooting, and
repair of multi-system machinery and devices. Topics include: electrical, mechanical,
and fluidic interfacing in complex and industrial equipment.

PREREQUISITE/COREQUISITE: All Program Courses

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to study,
understand, and solve problems in:
Math;

Alternating current;

Direct current;

AC/DC motors;
Refrigeration;

Pumps and piping systems;
Industrial hydraulics;
Industrial pneumatics;

. Lathe operations;

10. Industrial mechanics;

11. Welding; and,

12.  Safety.

XD ON P~

REQUIRED COURSE MATERIALS:
Textbook : All previous books

Lab Manual: All previous books
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Hand Tools/Quantity Required:

Tools 1 set
Safety Glasses 1 pair
Classroom Supplies 1
Calculator 1

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, video and
demonstrations.
Laboratory: Laboratory will be a hands-on process.

Method of Evaluation: A student's grade will be based on multiple measures of

performance. The assessment will measure development of independent critical

thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

2. Apply theory to laboratory assignments;
3. Satisfactorily perform on written, oral, and practical examinations;
4. Satisfactorily perform on outside assignments including writing assignments;
5. Contribute to class discussions;
6. Maintain attendance per current policy; and,
7. Follow all shop rules and safety regulations as stated in the laboratory

manual.
LECTURE OUTLINE:
Lecture Topics Contact Hrs.
Diagnostic Test, Safety, AC and

- DC Circuits 1

Math, Motor Controls 1
Pneumatics, Pumps and Piping

Systems 1
Test 1
Rebuild Air Compressor (Project 1) 1
Rebuild Air Compressor (Project 1)

(continued) 1
Test 2
Complete All Assignments and Project 1 1
Mechanics 1
Hydraulics 1
Test 3
Lathe Operations, Welding 1




Refrigeration 1

Complete All Assignments

Final Exam —
Total Lecture Hours 10

LAB OUTLINE:

Lab Topics Contact Hrs.

Rebuild Air Compressor 12

Rebuild Pump 12

Troubleshoot Motor Control 8

Troubleshoot Lathe 4

Troubleshoot Refrigeration System 4

Total Lab Hours 40

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS, ), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I. COMPETENCIES
A Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for
meeting objectives
3. Evaluates skills, performance, and quality of work and provides
feedback
B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group

effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
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4. Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1 Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials
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2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts
a. Demonstrates basic writing skills including abilities to

produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

c. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques ‘

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

c. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

4. Listening: Receives, attends to, interprets, and responds to

verbal messages and other cues

a. Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
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e.

f.

Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally

a.

b.

g.

Demonstrates appropriate listening and speaking skills
in personal conversations

Demonstrates ability to choose and organize appropriate
words to effectively communicate

Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation
Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes
Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups

Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations

Demonstrates ability to take responsibility for
presentations

B.  Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons

Decision Making: Specifies goals and constraints, generates

alternatives, considers risks, and evaluates and chooses best

1.

alternative

a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals

c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly

evaluate alternatives by testing hypotheses and selecting
most appropriate response
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f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates matunty 1n taking responsibility for
decisions

2. Problem Solving: Recognizes problems and devises and
itmplements plan of action

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

c. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ab1]1ty to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

c. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied
tasks
4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

c. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
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5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when

soluing a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

c. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

c. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

positive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner




3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

C. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,

monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

c. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in

undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
IMM-A1 through IMM-AS6;
IMM-B1 through IMM-B6
IMM-C1 through IMM-C3
IMM-D1 through IMM-D2
IMM-E1 through IMM-E2;
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IMM-F1 through IMM-F6;
IMM-G1 through IMM-GS3;
IMM-H]1 through IMM-H9;
IMM-I1 through IMM-I4;
IMM-J1 through IMM-J3;
IMM-K1 through IMM-K7;
IMM-L1 through IMM-L2;
IMM-M1 through IMM-M2;
IMM-N1 through IMM-NZ2;
IMM-O1 through IMM-02;
IMM-P1 through IMM-P4;
IMM-Q1 through IMM-Q5;
IMM-R1 through IMM-RS5; and,
IMM-S1 through IMM-S7.
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MASTER DEVELOPMENT CENTER, AUGUSTA, GA
Center for Advanced Technology
Augusta Technical Institute

Kenneth Breeden, Commissioner

Georgia Department of Technical and Aduit Education 3116 Deans Bridge Road
Terry Elam, President Augusta, GA 30906
Augusta Technical Institute College phone: 706/771-4000, fax: 706/771-4016
Ray Center, Director Center phone: 706/771-4089, fax: 706/771-4091
Center for Advanced Technology e-mail: rlambert@augusta.net

Manufacturing in the Augusta Region

Augusta is the second largest city in Georgia and manufacturing represents the largest sector of the
Augusta economy. The region is home to 810 manufacturers employing 89,717 people, an industrial
base consisting of about 75% process control and 25% discrete parts production facilities. Major
areas of emphasis for industry include technology transfer, factory floor training, and job
certification programs. Growth of manufacturing in the region has been driven by Augusta’s high
tech development in electronics, process control, telecommunications, computers, medical services
and instrumentation.

Augusta Technical Institute and Center for Advanced Technology (CADTEC)

Augusta Technical Institute (ATI) is part of Georgia's Department of Technical and Adult Education
system, serving a large percentage of the two-state Central Savannah River area through its main
campus and satellite facilities. The student body includes vocational-technical and college prep
students, as well as current workers seeking retraining or skills upgrade; ATI has long emphasized
outreach and special attention to the needs of low income, rural and disadvantaged residents, as
well as displaced workers, single parents, women in non-traditional fields, and the disabled. In
1983, the Institute used the opportunity to host one of Georgia’s new regional advanced technology
centers (ATC’s) to streamline its techmical programs and thereby help to ensure the future
employability of its students. ATI's Center for Advanced Technology (CADTEC) is designed to
provide technology research and demonstration, industry assessments, technical consulting, and
industry-specific contract training for the many established and emerging high tech companies in
the Augusta region.

Development Team

« Project Director: Mr. Ray Center, Director of CADTEC, served as program director for the
MASTER project.

e Subject Matter Expert: Ronnie Lambert, MS, MASTER Site Coordinator, had program
responsibility for developing skill standards based on the industry skills verification process,
as well as developing course curricula and program materials for the MASTER pilot program
in Industrial Maintenance Mechanic and Instrumentation Technician. Mr. Lambert has taught
Industrial Maintenance Mechanic and Instrumentation for 32 years in colleges and industry
across the Southeast.
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Introduction:
INSTRUCTOR’S HANDBOOK

Prior to the development of this Instructor’s Handbook, MASTER project staff visited
over 150 companies, conducted interviews with over 500 expert workers, and analyzed
data from a national survey involving over 2800 participating companies. These
investigations led to the development of a series of Instructor Handbooks, with each
being fully industry-driven and specific to one of the technologies shown below.
Advanced CNC and CAM
Automated Equipment Repair
Computer Aided Design & Drafting
Conventional Machining
Industrial Maintenance
Instrumentation
LASER Machining
Manufacturing Technology
Mold Making
Tool And Die
Welding

Each Instructor’s Handbook contains a collection of Technical Training Modules which
are built around a Competency Profile for the specific occupation. The Competency
Profile which is the basis for this Instructor's Handbook, may be found on the
following page (and on each of the tab pages of this book).

Each Technical Training Module has been designed to be:

* Based on skill standards specified by industry. There must be a direct
correlation between what industry needs and what is taught in the
classroom and in the laboratory. For many years this type of training has
been known as “competency-based training”.

* Generic in nature. The training materials may then be customized by the
trainer, for any given training situation based on the training need.

Modular in design, to allow trainers to select lessons which are applicable
to their training needs.

Comprehensive, include training for advanced and emerging, highly-
specialized manufacturing technologies.
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* Self-contained, including all the components which might be needed by
an experienced trainer. These components might include any or all of the
following:

- a standardized lesson plan,

- an assessment instrument,

- a listing of commercially available resources (e.g. recommended
textbooks, instructor guides, student manuals, and videos),

- new training materials, when suitable existing materials are not
available (e.g., classroom handouts, transparency masters, and
laboratory exercises).

This Instructor’s Handbook is arranged by Duty groupings (Duty A, Duty B, etc.) with
technical modules developed for each Task Box on the Competency Profile. Trainers
are free to choose modules for a specific training need and combine modules to build
individualized training programs.

This Instructor’'s Handbook is being offered with an accompanying Student Laboratory
Manual for use by the students enrolled in the training program.
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INDUSTRIAL MAINTENANCE MECHANIC

SERIES
MASTER Technical Module No. IMM-A1

Subject: Industrial Maintenance Time: 6 Hrs.
Duty: Practice Safety

Task: Use Protective Equipment

Objective(s):

Upon completion of this module the student will be able to:

a. Identify safety equipment appropriate to protect the eyes from flying
particulate matter or chemicals;

b. Identify safety equipment appropriate to protect the head in an
industrial, manufacturing or construction environment;

c. Identify equipment appropriate to protect against high level of noise;

d. Identify safety equipment appropriate to protect the hands while using
solvents or working with sharp materials; and,

e. Identify safety equipment appropriate to protect the lungs from
chemicals or particles.

Instructional Materials:

Overhead Projector;

Gloves

Safety Goggles

Dust Mask

Hearing Protection (ear plugs and ear muffs)
Face Shields

Handout Reading Assignments

MASTER Handout IMM-A1-HO)

Copy of 29 CFR 1910 Regulations

MASTER Laboratory Aid IMM-A1-LA)
MASTER Laboratory Worksheet IMM-A1-LW)
MASTER Self-Assessment

References:

Complete Text of OSHA Guidelines - 29 CFR 1910
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First Aid Textbook, American National Red Cross, 17th and D Sts. NW.,
Washington DC 20006, Latest Edition

Approval Guide; Handbook of Property Conservation; and Loss
Prevention Data, Factory Mutual Engineering Corporation of the Factory
Mutual System, 1151 Boston-Providence Turnpike, Norwood, MA 02062,
Latest Editions

Guide to Occupational Safety and Health Management, Firenze, Robert
J., Dubuque, IA, Kendall/Hunt Publishing Co., Latest Edition

Supervisor’s Guide to Human Relations, Hannaford, Earle S., Chicago,
IL, National Safety Council, Latest Edition

IES Lighting Handbook (The Standard Lighting Guide); and Practice
for Industrial Lighting (ANSI A11.1-1965), Nluminating Engineering
Society, 345 East 47th St., New York, NY 10017, Latest Editions

Encyclopedia of Occupational Health and Safety; and Loss Control,
International Labor Organization, 666 11th St. NW., Washington, DC 20001,
Latest Editions

A Safety Guidebook for Trades and Services, Van Nostrand Reinhold Co.,
New York, NY, Latest Edition

Fire Prevention Handbook; Fire Protection Guide on Hazardous
Materials; Inspection Manual,; National Electrical Code, Std. No. 70
(ANSI CI-1971); National Fire Codes (10 Volumes); and, Standards and
Recommended Practices; National Fire Protection Association, 470
Atlantic Ave., Boston, MA 02210, Latest Editions

Air Purifying Respirators, - 30m - Video Tape - NUS Training Corp., 910
Clopper Rd., Gaithensbury, MD 20878, Latest Edition

Personal Protection, - 20m - Video Tape - NUS Training Corp., 910
Clopper Rd., Gaithensbury, MD 20878, Latest Edition

Using Respirators In Hazardous Environments, - 30m - Video Tape -
NUS Training Corp., 910 Clopper Rd., Gaithensbury, MD 20878, Latest
Edition

Four Elements of Respiratory, - 11m - Video Tape, Latest Edition

oo
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Safety, Environmental Affairs Journal, - 33:08m - Video Tape - Coastal
Video Communication, 3083 Brickhouse Court, Virginia Beach, VA 23452,
Latest Edition

Protective Clothing, - 6:13m - Video Tape, Latest Edition

Hearing Protection Training, 1100 Series Ear Plugs, - 2m - Video Tape,
Latest Edition

Lifting, Eye Protection and Hand Tool Safety, 20m - Video Tape - BBP,
Latest Edition

Advanced Ind. Head Protection, - 20m - Video Tape, E.D. Bellard Co.,
Latest Edition

Student Preparation:

All students must prepare themselves to enhance their attitudes toward safety. Such
preparation may begin by the students asking themselves the following basic questions
daily:

Is my hair properly stowed to prevent accidents?

Am I wearing any jewelry?

Do I have the proper shoes?

Do I have my eye shields (safety glasses)?

Is my work area free of debris and clean?

Does my machine have all its safeguards?

Is my machine working properly?

Do I know where the nearest fire extinguisher is?

PN WM

—— — — — S —
— — — — —

Introduction:

Working safely should be the concern of every individual. Safety includes protecting
yourself and others from injury. While others — your employer, your family,
governmental agencies, and insurance companies — are concerned for your well-being,
you have the final responsibility for your safety in the workplace. Being aware of your
surrounding and selecting and using correct safety equipment is your responsibility.

— — ——
e —— ———

Presentation Outline:

1. Describe Types of Conditions That Would Requn'e the Use of Protective
Equipment Due to Air Borne Partials
A Grinding operations
B. Any time while in an active production environment
C. Near welding operations




D. Near high pressure water, air, or other medians, i.e., oil
E. Possibility of splashing chemicals
II.  Identify Condition That Would Require the Use of a Hard Hat

A Generally anytime while in a construction or manufacturing
environment
B. In areas with low overhead clearances

III.  Review Conditions That Would Require Use of Hearing Protection
A Ear plugs
B. Ear muffs
C.  OSHA requirements _
IV.  Describe Typical Conditions That Would Warrant Use of Gloves to Protect
the Hands
A Grinding
B. Working with rough metals
C. Working with multi strand steel cables
D. Electrical (special insulated gloves may be required for certain
voltages) .
V. Identify How Lungs Are Protected from Harmful Chemicals/Particles
A Plant engineering/ventilation

B. Use of respirators or bubble suits
C. Review OSHA requirements for fiber glass, asbestos and chemical
protection

Practical Application:

1. Instructor will demonstrate selection and proper use of safety equipment.
2. Students will be allowed to practice the use of safety equipment.

§

Evaluation and/or Verification:

Successful completion of this Technical Module will be based on the student’s
successful completion of the written evaluation.

—

—

Summary:

Review the main lesson points using the objective as a guide for discussion and
answer student questions.

§

Next Lesson Assignment:

MASTER Technical Module kIMM—A2) dealing with accident prevention.
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IMM-A1-HO
Use Protective Equipment
Attachment 1: MASTER Handout

Standards of performance safety:

Student shall demonstrate safe work habits in the work shop by:

Using OSHA required safety equipment for the shop;

Safety glasses;

Hearing protection;

Face shields;

Gloves;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and,

Not participating in horse play or practical joking.

Objectives:

Upon completion of this module the student will be able to:

a. Identify safety equipment appropriate to protect the eyes from flying
particle matter or chemicals;

b. Identify safety equipment appropriate to protect the head in an
industrial, manufacturing or construction environment;

C. Identify equipment appropriate to protect against high level of noise;

d. Identify safety equipment appropriate to protect the hands while using
solvents or working with sharp materials; and,

e. Identify safety equipment appropriate to protect the lungs from
chemicals or particles.

Reading Assignments:

The following chapters are assigned to read from Supervisor’s Safety Manual
textbook, Latest Edition:

Chapter Title

7 Controlling Hazards; Protecting the Eyes: Equipment
Types, Face Protection, Overcoming Employee
Complaints; Protecting the Head: Fabrication, Auxiliary
Features, Overcoming Objections; Ear Protection: Amount
of Protection, Insert-Type Protectors, Muff Types;
Protecting Fingers, Palms, and Hands; Protecting the
Torso; Respiratory Protective Equipment: Selecting the
Respirator, Overcoming Employee Complaints; Safety
Belts and Harnesses: Fabrication, Lifelines, Inspection

L

12




and Care of Belts and Lines; Protection Against Ionizing
Radiation: Monitoring Radiation; Safe Work Clothing:
Materials for Protective Clothing; Clothing for Women,
Special Problems Today for Men; “Selling” Personal
Protective Equipment: Paying for Protective Equipment.

Module Outline:

I

II.

I1I.

IV.

Describe Types of Conditions That Would Require the Use of Protective

Equipment Due to Air Borne Partials

A Grinding operations

Any time while in an active production environment

Near welding operations

Near high pressure water, air, or other medians, i.e., oil

Possibility of splashing chemicals

dentify Condition That Would Require the Use of a Hard Hat

Generally anytime while in a construction or manufacturing

environment

In areas with low overhead clearances

eview Conditions That Would Require Use of Hearing Protection

Ear plugs

Ear muffs

OSHA requirements

Describe Typical Conditions That Would Warrant Use of Gloves to Protect

the Hands

A Grinding

B. Working with rough metals

C. Working with multi strand steel cables

D. Electrical (special insulated gloves may be required for certain
voltages)

Identify How Lungs Are Protected from Harmful Chemicals/particles

A Plant engineering/ventilation

PaEoow

QWP

B. Use of respirators or bubble suits
C. Review OSHA requirements for fiber glass, asbestos and chemical
protection
213



IMM-A1-LA
Use Protective Equipment
Attachment 2: MASTER Laboratory Aid

Standards of Performance Safety:

Student shall demonstrate safe attitude by:

Using OSHA required safety equipment for the shop;

Safety glasses;

Hearing protection;

Face shields;

Gloves;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and,

Not participating in horse play or practical joking.

Conduct:

1. There will be no horse play or practical joking; and,
2. If in doubt as to safe operation of the equipment, STOP and seek
guidance from the instructor.




IMM-A1-LW
Use Protective Equipment
Attachment 3: MASTER Laboratory Worksheet

Established standards for safety and conduct shall be followed.
Equipment required:

Ear plugs

Ear muffs

Exercises must be taken in sequence. Instructor must confirm proficiency
prior to student progressing to next exercise.

Practice exercise inserting and removing ear plugs.
Practice using ear plugs.

Practice exercise using ear muffs.



Name Date

IMM-A1l
Use Protective Equipment
Self-Assessment

1. What should not be worn around rotating or other movable-parts machinery?

2. Name two types of devices which provide protection to the eye.

3. There are three types of coverings that provide protection from objects
striking the head. Name two of them.

4, How do you determine if a pair of glasses are safety glasses?

5. Of the two types of ear protection, which generally gives the best protection?

6. What type of safety devices and apparel should be worn when you use
solvents to clean parts or surfaces?

7. List all types of hearing protection.

8. List all types of safety glasses.
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9. What is purpose of eyewash equipment?

10. Whatis FDA?




IMM-A1l
Use Protective Equipment

Self-Assessment Answer Key

1. Loose clothing
2. a. Safety glasses

b. Goggles
3. a. Hard hat

b. Bump hat

C. Skull hat
4. Manufacture’s symbol on lens and frames
5. Ear muffs
6.  Rubber or plastic covered gloves and apron plus safety glasses

7. Ear muffs, ear plugs
8. Goggles, safety glasses
9. Dilute toxic chemical in eye(s)

10. Food and drug administration

=
Do
-
C.




INDUSTRIAL MAINTENANCE MECHANIC

SERIES
MASTER Technical Module No. IMM-A2

Subject: Industrial Maintenance Time: 4 Hrs.
Duty: Practice Safety

Task: Accident Prevention

"Objective(s):

Upon completion of this module the student will be able to:

a. Identify the two major factors in working safely;

b. List four steps you can take prior to performing work that will insure a
safe outcome;

c. Identify the employee’s responsibility if a potential accident or unsafe
condition exists; and,

d. Select specific tasks that have the potential to cause an injury.

Instructional Materials:

Reading Assignment

MASTER Handout IMM-A2-HO)
Paper

Pencil

Chalkboard

Overhead Projector

MASTER Self-Assessment

References:

First Aid Textbook, American National Red Cross, 17th and D Sts. NW.,
Washington DC 20006, Latest Edition

Approval Guide; Handbook of Property Conservation; and Loss
Prevention Data, Factory Mutual Engineering Corporation of the Factory
Mutual System, 1151 Boston - Providence Turnpike, Norwood, MA 02062,
Latest Editions

Guide to Occupational Safety and Health Management, Firenze, Robert
J., Dubuque, IA, Kendall/Hunt Publishing Co., Latest Edition




Supervisor’s Guide to Human Relations, Hannaford, Earle S_, Chicago,
IL, National Safety Council, Latest Edition

IES Lighting Handbook (The Standard Lighting Guide); and Practice
for Industrial Lighting (ANSI A11.1-1965), Numinating Engineering
Society, 345 East 47th St., New York NY 10017, Latest Editions

Encyclopedia of Occupational Health and Safety; and Loss Control,
International Labor Organization, 666 11th St. NW., Washington, DC 20001,
Latest Editions

A Safety Guidebook for Trades and Services, Van Nostrand Reinhold Co.,
New York, NY, Latest Edition :

Fire Prevention Handbook; Fire Protection Guide on Hazardous
Materials; Inspection Manual; National Electrical Code, Std. No. 70
(ANSI CI-1971); National Fire Codes (10 Volumes); and, Standards and
Recommended Practices, National Fire Protection Association, 470
Atlantic Ave., Boston, MA 02210, Latest Editions

Hazard Communication Standard - Video Tape, Latest Edition

Supervisors Development Program - 10m - Video Tape - National Safety
Council, Latest Edition

Behavioral Methods for Accident Prevention - 19m - Video Tape -
Behavioral Science Technology, 323 East Matillia St, Suite 215, Ojai, CA
93023, Latest Edition

Student Preparation:

Students should have previously completed the following Technical Modules:
IMM-A1 “Use Protective Equipment”

I

ntroduction:

Accident prevention is the responsibility of management and every employee. You
must continually be alert for potential or actual unsafe conditions. An attitude of
safety will prevent injury, protect your job, and reduce operating costs for your
employer. Relate the word accident to terms like broken back, blindness, and death to
get it in perspective.
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Presentation Outline:

-

H

<

Evaluation and/or Verification:

Major Factors in Working Safely

A Knowing what the records are

B. Recognizing when things are not as they should be
C. Attitude towards safety

1. A state of mind that requires you to accept responsibility for
your own and your co-workers safety

2. A state of mind that does not compromise safety for production
or speed

3. A state of mind that would stop production rather than put an
employee at unnecessary risk
Four Steps That Help Insure a Safe Job
A. Preparing to do the job

1. Research task to insure it can be performed
2. Appropriate tools and help are available
3. Proper lockout procedure

Select appropriate safety equipment
Once the job starts, maintain a clean work place
Avoid unsafe practices

cow

1. Failing to use safety equipment

2. Performing task you are not qualified to perform
3. Rushing

4. Practical joking

5. Making do with a tool rather than getting the right tool
Employee Responsibility
A Assume responsibility for your own safety
B. Notify crew and supervision of an unsafe condition
C. Stop work if unsafe condition is identified
Task That Have the Potential to Cause Injury

A Working with electricity

B. Working near rotating equipment

C. Working with chemicals and solvents

D. Using pneumatic or hydraulic equipment
E. Using ladders

F. Lifting heavy objects

G.

Working in areas with harmful fumes

Successful completion of this Technical Module will be based on the student’s
successful completion of the written evaluation.




Summary:

Review the main lesson points using the objective as a guide for discussion and
answer student questions.

———————
e —————————

Next Lesson Assignment:

MASTER Technical Module (IMM-A3) dealing with working aloft.
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IMM-A2-HO
Accident Prevention
Attachment 1: MASTER Handout

Objective(s):

Upon completion of this module the student will be able to:

a.
b.

C.

d.

Identify the two major factors in working safely;

List four steps you can take prior to performing work that will insure a
safe outcome;

Identify the employees responsibility if a potential accident or unsafe
condition exist; and,

Select specific task that have the potential to cause an injury.

Reading Assignments:

The following chapters are assigned to read from Supervisor’s Safety Manual
textbook, Latest Edition:

Chapter Title

4

Promote Safe Workmanship: Employee Committees,
Safety Posters, Special-Purpose Reminders, Off-Beat
Ideas, Recognition Organizations, Safety Meetings; Off-
the-Job Accident Problems: Cost of Off-the-Job Accident
Problems: Cost of Off-the-Job Accidents, Humanitarian
Reasons for OTJ Safety Activities, Measuring Accident

~ Experience, Integrating OTJ with On-the-Job Safety
Programs, the Supervisor’s Role in OTJ Safety.
Giving Instructions: Importance of Job Instruction,
Starting the New Man; On-the-Job Training: Over-the-
Shoulder Coaching; Job Safety Analysis: Select the Job,
Break the Job Down, Identify Hazards and Potential
Accidents, Develop Solutions, Benefits of JSA; Job
Instruction Training: Step 1-Preparations, Step 2-
Presentation, Step 3-Application, Step 4-Testing Follow-
up; Other Methods of Instruction: The Lesson Plan,
Programmed Instruction, Independent Study, Closed-
Circuit TV, Summary.

-
"
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oo O00000000

OO0

O000a0o

0000

FIRE PREVENTION CHECK LIST

ELECTRICAL EQUIPMENT
No make shift wiring
Extension cords serviceable
Motors and tools free of dirt and grease
Lights clear of combustible materials
Safest cleaning solvents used
Fuse and control boxes clean and closed
Circuits properly fused
Equipment approved for use in hazardous areas (if required)
Ground connection clean and tight

FRICTION
Machinery properly lubricated
Machinery properly adjusted and aligned

SPECIAL FIRE-HAZARD MATERIALS
Special isolation of flammable materials
Nonmetal stock free of tramp metal

WELDING AND CUTTING
Areas surveyed for fire safety
Combustibles removed or covered
Permit issued

OPEN FLAMES
Kept away form spray rooms and booths

Portable torches clear of flammable surfaces
No gas leaks

PORTABLE HEATERS
Set up with ample horizontal and overhead clearances
Secured against tipping or upset
Combustibles removed or covered
Safely mounted on noncombustible surface
Not used as rubbish burners

HOT SURFACES
Hot pipes clear of combustible materials
Ample clearance around boilers and furnaces
Soldering irons kept off combustible surfaces
Ashes in metal containers
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SMOKING AND MATCHES
m] “No smoking” and “smoking” areas clearly marked
Butt containers available and serviceable
No discarded smoking materials in prohibited areas

00

SPONTANEOUS IGNITION
Flammable waste material in closed metal containers
Flammable waste material containers emptied frequently
Piled material cool, dry, and well ventilated
Trash receptacles emptied daily

0000

STATIC ELECTRICITY
Flammable liquid dispensing vessels grounded or banded
Moving machinery grounded
Proper humidity maintained

00O

HOUSEKEEPING
No accumulations of rubbish
Safe storage of flammables
Passageways clear of obstacles
Premises free of unnecessary combustible materials
No leaks or dripping of flammables and floor free of spills
Fire doors unblocked and operating freely with fusible links intact

OO0OO0OO0OO0OOo

EXTINGUISHING EQUIPMENT
Proper type
In proper location
Unobstructed
Clearly marked
In working order
Service date current
Personnel trained in use of equipment

O
O
O
O
O
O
O

}

Do
!




Module QOutline:

I Major Factors in Working Safely
A Knowing what the records are
1. Recognizing when things are not as they should be
B. Attitude towards safety

1. A state of mind that requires you to accept responsibility for
your own and your coworkers’ safety

2. A state of mind that does not compromise safety for production
or speed

3. A state of mind that would stop production rather than put an
employee at unnecessary risk
II. Four Steps That Help Insure a Safe Job
A Preparing to do the job

1. Research task to insure it can be performed
2. Appropriate tools and help are available
3. Proper lockout procedure

B. Select appropriate safety equipment
C. Once the job starts, maintain a clean work place
D. Avoid unsafe practices
1. Failing to use safety equipment
2. Performing task you are not qualified to perform
3. Rushing
4. Practical joking

5. Making do with a tool rather than getting the right tool
III. Employee Responsibility
A Assure responsibility for your own safety
B. Notify crew and supervision of an unsafe condition
C. Stop work if unsafe condition is identified
IV. Task That Have the Potential to Cause Injury
Working with electricity
Working near rotating equipment
Working with chemicals and solvents
Using pneumatic or hydraulic equipment
Using ladders
Lifting heavy objects
Working in areas with harmful fumes

Q@EEDOWpP
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Name: Date:

IMM-A2
Accident Prevention
Self-Assessment

1. List two major factors in working safely.

2. List four steps that help insure a safe job.

3. Safety is responsibility.

4. List four tasks that have the potential to cause injury.

5. One of the most important factors in personal safety is

}
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IMM-A2
Accident Prevention
Self-Assessment Answer Key

1. Knowing what the hazards are and how to avoid them. Right attitude
towards safety. -

2. a. Be alert to unsafe condition
b. Observe and recognize unsafe condition
c Decide how to handle situation safely
d Take necessary precaution to avoid injury
3 Your
4. a. Not right safety attitude
b. Not obeying safety rules
c Not following safety procedure
d Not using PPE
5. Attitude




INDUSTRIAL MAINTENANCE MECHANIC

SERIES
MASTER Technical Module No. IMM-A3

Subject: Industrial Maintenance Time: 5 Hrs.
Duty: Practice Safety

Task: Working Aloft

Objective(s):

Upon completion of this module the student will be able to:

Describe typical safety equipment used when working aloft;
Describe how to set up a portable ladder for use;

Define basic safety concerns while working from scaffolding;
Identify the safety concerns to be addressed while working from a
personal man basket;

e. Demonstrate use of a safety belt/harness; and,

f. Demonstrate proper set up and use of a portable ladder.

e o

Instructional Materials:

Safety Belt

Extension Ladder

Hard Hat (Instructor’s Discretion)

Safety Glasses

MASTER Handout (IMM-A3-HO)

MASTER Laboratory Aid IMM-A3-LA)
MASTER Laboratory Worksheet IMM-A3-LW)
MASTER Self-Assessment

References:
29 CFR 1910.25,26
29 CFR 1910.66

First Aid Textbook, American National Red Cross, 17th and D Sts. NW.,
Washington DC 20006, Latest Edition

Approval Guide; Handbook of Property Conservation; Loss Prevention
Data, Factory Mutual Engineering Corporation of the Factory Mutual
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System, 1151 Boston -Providence Turnpike, Norwood, MA 02062, Latest
Editions

Guide to Occupational Safety and Health Management, Firenze, Robert
J., Dubuque, IA, Kendall/Hunt Publishing Co., Latest Edition

Supervisor’s Guide to Human Relations, Hannaford, Earle S., Chicago,
IL, National Safety Council, Latest Edition

IES Lighting Handbook (The Standard Lighting Guide); and Practice
for Industrial Lighting (ANSI A11.1-1965), Iluminating Engineering
Society, 345 East 47th St., New York, NY 10017, Latest Editions

Encyclopedia of Occupational Health and Safety; and Loss Control,
International Labor Organization, 666 11th St. NW., Washington, D.C.
20001, Latest Editions

A Safety Guidebook for Trades and Services, Van Nostrand Reinhold Co.,
New York, NY, Latest Edition :

Fire Prevention Handbook; Fire Protection Guide on Hazardous
Materials; Inspection Manual; National Electrical Code, Std. No. 70
(ANSI CI-1971); National Fire Codes (10 Volumes); and, Standards and
Recommended Practices, National Fire Protection Association, 470
Atlantic Ave., Boston, MA 02210, Latest Editions

Ladder Safety, - 2:58m - Video Tape - Summit Training Source, Inc., 620
Three Mile Rd, N.W. Grand Rapids, MI 49504, Latest Edition

Student Preparation:

Students should have previously completed the following Technical Modules:
IMM-A1l “Use Protective Equipment”
IMM-A2 “Accident Prevention”

Introduction:
All maintenance technicians have to work aloft occasionally. This may be safely done

if the technician is familiar with industry and OSHA regulations. An attitude of safety,
the correct safety equipment, and proper training are all essential.
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Presentation QOutline:

L

III.

——
——

Identify Safety Equipment Used When Working Aloft
Note: Each industry has its own safety manual with rules for working aloft
and they may be more stringent than OSHA'’s rules

A Equipment common to most personnel when working aloft
1. Safety glasses
2. Hard hat

3. Safety belt or harness
Describe How to Set up a Portable Ladder for Use
A. Portable ladder are broken down in the CFRs as metal and wood
ladders
B. Wood ladders see 29 CFR 1910.25
1. Single section ladder
2. Two section ladder
3. Special use wood ladders °
4. Step ladder
C. Metal ladders see 29 CFR 1910.26
D. Set up 29 CFR 1910.26
1. Simple rule is to set the base a length of 1/4 the working length
from the vertical wall for all sectional ladders
Basic Safety Concerns While Working from Scaffolding
Note: This module does not address scaffolding erection because special
training is required
A Employees working from scaffolding are subject frequently to hazards
such as hot pipes, low overhead, possible sharp edges from tiewire
B. Typical safety equipment would be hard hat, safety glasses, gloves,
safety belt or harness
C. Never lean over the handrails to perform work
Concerns While Working from a Manlift or Personnel Lift (see 29 CFR
1910.68)
Use basket or lift for employees and tools only, not freight
If basket has integral test weights insure weights are removed prior to
lifting personnel
Hands must be inside basket while basket is moving
Safety belts or harness must be worn and properly affixed to number
designed for securing lifeline
Always inspect basket rigging prior to entry
Once the basket is in position it must be tied off if egress from the
basket is required
Demonstrate Proper Set up and Use of an Extension Ladder
A Determine wall to base of ladder distance
B. Demonstrate how to tie off the ladder and how to use a safety belt
when performing work from a ladder

mE Do wp
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Practical Application:

Students will practice in the lab. Each student will complete the MASTER
Laboratory Worksheet IMM-A3-LW ) and turn in to the instructor for checking.

%

Evaluation and/or Verification:

Successful completion of this Technical Module will be based on the student’s
successful completion of the written and practical evaluation.

%

Summary:

Review the main lesson points using the objective as a guide. Hold class discussion
and answer student questions.

.\
Next Lesson Assignment:

MASTER Technical Module (IMM-A4) dealing with fire safety.
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IMM-A3-HO
Working Aloft
Attachment 1: MASTER Handout

Standards of performance:

Student shall demonstrate safe work habits in the work shop by:

Using OSHA required safety equipment for the shop;

Safety glasses;

Hearing protection;

Face shields;

Gloves;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and,

Not participating in horse play or practical joking.

Objective(s):

Upon completion of this module the student will be able to:

a. Describe typical safety equipment used when working aloft;

b. Describe how to set up a portable ladder for use;

C. Define basic safety concerns while working from scaffolding;

d. Identify the safety concerns to be addressed while working from a

personal man basket;

e. Demonstrate use of a safety belt/harness; and,

f. Demonstrate proper set up and use of a portable ladder.
Reading Assignments:

The following chapters are assigned to read from textbook:

Chapter Title
9 Manual Handling Methods; Lifting and Carrying;
Equipment for Handling; Hand Trucks, Ropes, Chains
and Slings; Fiber Ropes; Rope Slings

Module Outline:

1. Identify Safety Equipment Used When Working Aloft
Note: Each industry has its own safety manual with rules for working aloft
and they may be more stringent than OSHA
A. Equipment common to most personnel when working aloft
1. Safety glasses
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2. Hard hat
3. Safety belt or harness
II1. Describe How to Set up a Portable Ladder for Use
A Portable ladder are broken down in the CFRs as metal and wood
ladders
B. Wood ladders see 29 CFR 1910.25
1. Single section ladder
2. Two section ladder
3. Special use wood ladders
4. Step ladder
C. Metal ladders see 29 CFR 1910.26
D. Set up 29 CFR 1910.26
1. Simple rule is to set the base a length of 1/4 the working length
from the vertical wall
III.  Basic Safety Concerns While Working from Scaffolding
Note: This module does not address scaffolding erection because special
training is required
A Employees working from scaffolding are subject frequently to hazards
such as hot pipes, low overhead, possible sharp edges from tiewire
B. Typical safety equipment would be hard hat, safety glasses, gloves,
safety belt or harness
C. Never lean over the handrails to perform work
IV.  Concerns While Working from a Man Basket or Personnel Lift
A Use basket or lift for employees and tools only, not freight
If basket has integral test weights insure weights are removed prior to
lifting personnel
Hands must be inside basket while basket is moving
Safety belts or harness must be worn and properly affixed to number
designed for securing lifeline
Always inspect basket rigging prior to entry
Once the basket is in position it must be tied off if egress from the
basket is required
emonstrate Proper Set up and Use of an Extension Ladder
Determine wall to base of ladder distance
Demonstrate how to tie off the ladder and how to use a safety belt
when performing work from a ladder
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IMM-A3-LA
Working Aloft
Attachment 2: MASTER Laboratory Aid

Standards of Performance Safety:

Student shall demonstrate safe work habits in the work shop by:

Using OSHA required safety equipment for the shop;

Safety glasses;

Hearing protection;

Face shields;

Gloves;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and,

Not participating in horse play or practical joking.

Conduct:

1. If in doubt as to safe operation of the equipment, STOP and seek
guidance from the instructor.




IMM-A3-LW
Working Aloft
Attachment 3: MASTER Laboratory Worksheet

IL.

III.

Identify Safety Equipment Used When Working Aloft
Note: Each industry has its own safety manual with rules for working aloft
and they may be more stringent than OSHA

A Equipment common to most personnel when working aloft
1. Safety glasses
2. Hard hat

3. Safety belt or harness
Describe How to Set up a Portable Ladder for Use
A. Portable ladder are broken down in the CFRs as metal and wood
ladders
B. Wood ladders see 29 CFR 1910.25
1. Single section ladder
2. Two section ladder
3. Special use wood ladders
4. Step ladder
C. Metal ladders see 29 CFR 1910.26
D. Set up 29 CFR 1910.26
1. Simple rule is to set the base a length of 1/4 the working length
from the vertical wall
Basic Safety Concerns While Working from Scaffolding
Note: This module does not address scaffolding erection because special
training is required
A. Employees working from scaffolding are subject frequently to hazards
such as hot pipes, low overhead, possible sharp edges from tiewire
B. Typical safety equipment would be hard hat, safety glasses, gloves,
safety belt or harness
C. Never lean over the handrails to perform work
Concerns While Working from a Man Basket or Personnel Lift
Use basket or lift for employees and tools only, not freight
If basket has integral test weights insure weights are removed prior to
lifting personnel
Hands must be inside basket while basket is moving
Safety belts or harness must be worn and properly affixed to number
designed for securing lifeline
Always inspect basket rigging prior to entry
Once the basket is in position it must be tied off if egress from the
basket is required
emonstrate Proper Set up and Use of an Extension Ladder
Determine wall to base of ladder distance

PY HE U0 wp
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B. Demonstrate how to tie off the ladder and how to use a safety belt
when performing work from a ladder

23




Name

Date

IMM-A3
Working Aloft
Self-Assessment

Aladder with a 250 lb. weight capacity for heavy duty use is considéred:
a. Type IA

b. Type I
C. Type 11
d Type III

An aluminum ladder can be used near electrical sources if it has rubber feet
on the bottom.

a. True

b. False

How far must a ladder extend beyond the roof line if you are going to climb
onto the structure?

a. 1 foot

b. 3 feet

c. 10 feet

d None of the above

The base of a ladder should be placed so that it is oﬁe foot away from the
structure for every four feet of height to the point where the ladder rests

against the building?
a. True
b. False

Aladder whose top support points is 12 feet high should be how far from the
structure?

a. 2 feet
b. 3 feet
C. 4 feet
d. None of the above

A step ladder can be leaned against a structure if it is secured at the bottom.
a. True
b. False



7. How often should a ladder be inspected? .
Once a month by maintenance personnel only

a.
b. Only if it has been dropped
c. Before each use
d. None of the above
o 239




IMM-A3

Working Aloft
Self-Assessment Answer Key
1 b
2 b
3 b
4. a
5 b
6. a
7. c




INDUSTRIAL MAINTENANCE MECHANIC

SERIES
MASTER Technical Module No. IMM-A4

Subject: Industrial Maintenance Time: 4 Hrs.
Duty: Practice Safety

Task: Fire Safety

Objective(s):

Upon completion of this module the student will be able to:

Identify the technician’s responsibilities relative to fire safety;
List conditions required for fire to exist;

Name four classes of fires;

List four typical causes of industrial fires described in the lesson;
Match the correct class extinguishers to a given fuel source; and,
Demonstrate proper use of a fire extinguisher.

o e T

Instructional Materials:

Dust Mask

Gloves

Face Shields

Side Shields

Outside space appropriate for controlled fire
Adequate extinguishers to use for practice
Emergency extinguishers for correct class of the fire
MASTER Handout IMM-A4-HO)

Reading assignment in 29 CFR 1910.155 and 29 CFR 1910.157
MASTER Laboratory Aid IMM-A4-LA)

MASTER Laboratory Worksheet IMM-A4-LW)
MASTER Self-Assessment

References:
29 CFR 1910.155
29 CFR-1910.157

First Aid Textbook, American National Red Cross, 17th and D Sts. NW.,
Washington DC 20006, Latest Edition




Approval Guide; Handbook of Property Conservation; and Loss
Prevention Data, Factory Mutual Engineering Corporation of the Factory
Mutual System, 1151 Boston-Providence Turnpike, Norwood, MA 02062,
Latest Editions

Guide to Occupational Safety and Health Management, Firenze, Robert
dJ., Kendall/Hunt Publishing Co., Dubuque, Iowa, Latest Edition

Supervisor’s Guide to Human Relations, Hannaford, Earle S., Chicago,
IL, National Safety Council, Latest Edition

IES Lighting Handbook (The Standard Lighting Guide) and Practice
for Industrial Lighting (ANSI A11.1-1965), luminating Engineering
Society, 345 East 47th St., New York, NY 10017, Latest Editions

Encyclopedia of Occupational Health and Safety and Loss Control,
International Labor Organization, 666 11th St. NW., Washington, DC 20001,
Latest Editions

A Safety Guidebook for Trades and Services, Van Nostrand Reinhold Co.,
New York, NY, Latest Edition

Fire Prevention Handbook; Fire Protection Guide on Hazardous
Materials; Inspection Manual; National Electrical Code, Std. No. 70
(ANSI CI-1971); National Fire Codes (10 Volumes); and Standards and
Recommended Practices, National Fire Protection Association, 470
Atlantic Ave., Boston, MA 02210, Latest Editions

Fire Fighting Equipment - 15m - Video Tape - (Akron), Latest Edition

Student Preparation:

Students should have previously completed the following Technical Modules:
IMM-A1 “Use Protective Equipment”
IMM-A2 “Accident Prevention”
IMM-A3 “Working Aloft”

— ——
— —————

Introduction:

This module will provide you with the knowledge to prevent fires, and teach you how
to react in the event of a fire and how to operate an extinguisher. It is not intended to
make you a fire fighter. Each industry has its own procedure for handling fires and
that procedure should become part of this module prior to teaching.
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Working in Areas With Harmful Fumes:

In the operation of welding and cutting, toxic materials are given off in the form of
smoke and other gases. Work areas in which this type of work is done must be well
ventilated to prevent inhalation of toxic fumes and to prevent the possibility of oxygen
deficiency. Certain metals, fluxes, and cleaning compounds are inhalation hazards.
These include fluorine, lead, zinc, iron oxide, beryllium, cadmium, and mercury. If you
doubt that ventilation is adequate, discontinue welding or cutting which involves these
materials.

|
l

|

Presentation Qutline:

I Technician’s Responsibility '
A Each employer will have company specific rules
B. Unless the technician is part of the company fire fighting crew or fire
brigade
1. Notify every one in the area to evacuate
2. Get to a phone and notify appropriate department
3. Something as simple as an ash tray or trash can can start fire
that may be easily and safely extinguished. Appropriate
department must be notified of the event
4. Employees are responsible for keeping the workplace safe and
for reporting unsafe conditions
II.  Identify Conditions Required for a Fire to Exist
A Fuel
B. Oxygen
C. Heat

III.  Four Classes of Fire
A Ordinary combustibles
B. Flammable liquids
C. Electrical
D. Combustible metals
IV.  List Four Typical Causes of Workplace Fires
A Careless smokers
B. Electrical overloads
C. Inadequate fire watch for welding and cutting operations
D. Combustible dust in the atmosphere
V. Demonstrate to Class How to Match the Correct Extinguishers for the Class
of Fire
VL.  Demonstrate Proper Use of a Fire Extinguisher




Practical Application:

Students will practice under instructor supervision using the correct extinguisher and
extinguishing a fire. Each student will select, check, and use the appropriate
extinguisher to put out a fire.

Evaluation and/or Verification:

Successful completion of this technical module will be based on the student’s successful
completion of the written and practical evaluation.

Summary:

Review the main lesson points using the readout IMM-A4-HQ). Hold class
discussion and answer student questions.

Next Lesson Assignment:

MASTER Technical Module (IMM-A5) dealing with lifting safety.
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IMM-A4-HO
Fire Safety
Attachment 1: MASTER Handout

Standards of performance:

Student shall demonstrate safe work habits in the work shop by:

Using OSHA required safety equipment for the shop;

Safety glasses;

Hearing protection,;

Face shields;

Gloves;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and, .

Not participating in horse play or practical joking.

Objective(s):

Upon completion of this module the student will be able to:

Identify the technicians responsibilities relative to fire safety;
List conditions required for fire to exist;

Name four classes of fires;

List four typical causes of industrial fires described in the lesson;
Match the correct class extinguishers to a given fuel source; and,
Demonstrate proper use of a fire extinguisher.

mo e o

Reading Assignments:
The following chapters are assigned to read from textbook.

Chapter Title
12 Basic Principles; Understanding Fire Chemistry;

Determining Fire Hazards; Informing the Working Force;
Causes of Fire: Electric Equipment, Friction; Special
Fire-Hazard Materials; Welding and Cutting; Open
Flames; Portable Heaters; Hot Surfaces; Smoking and
Matches; Spontaneous Ignition; Static Electricity; Fire-
Safe Housekeeping; Alarms; Equipment; Evacuation; Fire
Alarms; What About Extinguishers?; Follow Up for Fire
Safety; Fire Brigades; Special Fire Protection Problems

Module Outline:

I Technician’s Responsibility
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II.

III.

<

Each employer will have company specific rules

Unless the technician is part of the company fire fighting crew or fire

brigade

1. Notify every one in the area to evacuate

2. Get to a phone and notify appropriate department

3. Something as simple as an ash tray or trash can can start fire
that may be easily and safely extinguished. Appropriate
department must be notified of the event

4. Employees are responsible for keeping the workplace safe and
for reporting unsafe conditions

Identify Conditions Required for a Fire to Exist

= >

A Fuel
B. Oxygen
C. Heat

Four Classes of Fire

A Ordinary combustibles

B. Flammable liquids

C. Electrical

D. Combustible metals

List Four Typical Causes of Workplace Fires

A Careless smokers

B. Electrical overloads

C. Inadequate fire watch for welding and cutting operations
D. Combustible dust in the atmosphere

Demonstrate to Class How to Match the Correct Extinguishers for the Class
of Fire

Demonstrate Proper Use of a Fire Extinguisher
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Fire Extinguisher
Agent Characteristics

Suitable for use on what type of fire: B C

Agent Characteristics:

- Regular or Ordinary Dry Chemical
- Basically Sodium Bicarbonate

- Discharges a white cloud

- Leaves residue

- Non-freezing

Average Size - 1 to 30 lbs.

Horizontal Range - 5 to 20 ft.
Discharge Time - 8 to 25 sec.

Suitable for use on what type of fire: ABC or BC

Agent Characteristics:

- Multipurpose Dry Chemical

- Basically Ammonium Phosphate

- Discharges a yellow cloud

- Leaves residue
Non-freezing

- Some extinguishers utilizing this agent do not have an “A” rating; however,
they are designated as having “A” capability.

Average Size - 2 to 30 1bs.

Horizontal Range - 5 to 20 ft.

Discharge Time - 8 to 25 sec.

Suitable for use on what type of fire: B C

Agent Characteristics:

- Purple-K Dry Chemical

- Basically Potassium Bicarbonate
Discharges a bluish cloud
Leaves residue

- Non-freezing

Average Size - 2 to 30 lbs.
Horizontal Range - 5 to 20 ft.
Discharge Time - 8 to 25 sec.




Suitable for use on what type of fire: B C

Agent Characteristics:
- KCL Dry Chemical
- Basically Potassium Chloride
- Discharges a white cloud
- Leaves residue
- Non-freezing
Potassium Chloride/Urea
Average Size - 2 to 30 1bs. (11 to 23)
Horizontal Range - 5 to 20 ft. (15 to 30)
Discharge Time - 8 to 25 sec. (20 to 31)

Suitable for use on what type of fire: B C

Agent Characteristics:

- Carbon Dioxide

- Basically an inert gas that discharges a cold white cloud
- Leaves no residue

- Non-freezing

Average Size - 2 ¥ to 20 lbs.

Horizontal Range - 3 to 8 ft.

Discharge Time - 8 to 30 sec.

Suitable for use on what type of fire: B C

Agent Characteristics:

- Halogenated Agent

- Basically halogenated hydrocarbons
- Discharges a white vapor

- Leaves no residue

- Non-freezing

Average Size - 2 % lbs.

Horizontal Range - 4 to 8 ft.

Discharge Time - 8 to 10 sec.



Suitable for use on what type of fire: A

Agent Characteristics:

- Water

- Basically tap water

- Discharges in a solid or spray stream

- May contain corrosion inhibitor which leaves a yellow residue
- Protect from freezing

Average Size - 2 ¥ gal.

Horizontal Range - 30 to 40 ft.

Discharge Time - 1 minute

Suitable for use on what type of fire: A

Agent Characteristics:

- Anti-Freeze Solution

- Basically a Calcium Chloride solution to prevent freezing
- Discharges a solid or spray stream

- Leaves residue

- Non freezing

Average Size - 2 %2 gal.

Horizontal Range - 30 to 40 ft.

Discharge Time - 1 minute

Suitable for use on what type of fire: AB

Agent Characteristics:

- Loaded Stream

- Basically an alkali-metal-salt solution to prevent freezing
Discharges a solid or spray stream

Leaves residue

Non freezing

Average Size - 2 )2 gal.

Horizontal Range - 30 to 40 ft.

Discharge Time - 1 minute
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Suitable for use on what type of fire: B

Agent Characteristics:

- Foam

- Basically a water and detergent

- Discharges a foamy solution

- After evaporation, leaves a powder residue
- Protect from freezing

Average Size - 18 oz.

Horizontal Range - 10 to 15 ft.

Discharge Time - 24 sec.

Suitable for use on what type of fire: D

Agent Characteristics:

- Dry Powder Special Compound

- Basically Sodium Chloride or Graphite materials

- Agent is discharged from an extinguisher in a solid stream or is applied with
a scoop or shovel to smother combustible metal

- Leaves residue
Non-freezing

Average Size - 30 lbs.

Horizontal Range - 5 to 20 ft.

Discharge Time - 25 to 30 sec.
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IMM-A4-LA
Fire Safety
Attachment 2: MASTER Laboratory Aid

Standards of performance:

Student shall demonstrate safe work habits in the work shop by:

Using OSHA required safety equipment for the shop;

Safety glasses;

Hearing protection;

Face shields;

Gloves;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and, ,

Not participating in horse play or practical joking.

Conduct:

1. If in doubt as to safe operation of the equipment, STOP and seek
guidance from the instructor.
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IMM-A4-LW
Fire Safety
Attachment 3: MASTER Laboratory Worksheet

Standard of performance:

Student shall demonstrate safe work habits in the work shop by:

Using OSHA required safety equipment for the shop;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and,

Not participating in horse play or practical joking.

Worksheet:
1. Established standards for safety and conduct shall be followed

2. Equipment required:
Dust Mask;
Gloves;
Fire extinguishers;
Face shield; and,

Side shields.
3.  Instructor must confirm proficiency prior to student progressing
4. Practice exercises

A. Instructor will demonstrate proper usage of fire extinguishers
B. Student shall practice using fire extinguishers

Do
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Name Date

IMM-A4
Fire Safety
Self-Assessment

Answer the following questions by circling the correct answer.

1. Conditions required for a fire to exist:
a. Fuel, Hydrogen, Heat
b. Hydrogen, Oxygen, Fuel
C. Heat, Hydrogen, Oxygen
d. Fuel, Oxygen, Heat

2. Four classes of fire are:

3. List four typical causes of workplace fires:

4. A Class fire extinguisher is used for electrical fires.
5. A Class fire extinguisher is used for ordering combustibles fires.
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IMM-A4
Fire Safety
Self-Assessment Answer Key

b

Four classes of fire are:
a
b
c
d

List four typical causes of workplace fires:
combustibles

flammable liquids

electrical equipment

combustible metals

C

A
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INDUSTRIAL MAINTENANCE MECHANIC

SERIES
MASTER Technical Module No. IMM-AS

Subject: Industrial Maintenance Time: 3 Hrs.
Duty: Practice Safety

Task: Lifting Safety

Objective(s):

Upon completion of this module the student will be able to:

Identify the consequences of improper lifting techniques;

Recognize when it is unsafe to lift an object alone;

Demonstrate proper lifting techniques;

Identify safety concerns to be addressed when lifting rough, sharp or
fragile items;

State formula for dealing with center of gravity;

Identify parts of hoist;

Safely demonstrate using a hoist; and,

Move a load using a hoist.

oo
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Instructional Materials:

Large Empty Cardboard Box

Pencil

Paper

Gloves

Safety Glasses

Hand Truck

Conveyor

Chains

Sling

Face Shield

Side Shield

MASTER Handout IMM-A5-HO)
MASTER Laboratory Worksheet (IMM-A5-LW)
MASTER Laboratory Aid IMM-A5-LA)
Copy of 29 CFR 1910 Regulations
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References:

First Aid Textbook, American National Red Cross, 17th and D Sts. NW.,
Washington DC 20006, Latest Edition

Approval Guide; Handbook of Property Conservation; and Loss
Prevention Data, Factory Mutual Engineering Corporation of the Factory
Mutual System, 1151 Boston-Providence Turnpike, Norwood, MA 02062,
Latest Editions

Guide to Occupational Safety and Health Management, Firenze, Robert
d., Kendall/Hunt Publishing Co., Dubuque, IA, Latest Edition

Supervisor’s Guide to Human Relations, Hannaford, Earle S., Chicago,
IL, National Safety Council, Latest Edition

IES Lighting Handbook (The Standard Lighting Guide) and Practice
for Industrial Lighting (ANSI A11.1-1965), Laminating Engineering
Society , 345 East 47th St., New York, NY 10017, Latest Editions

Encyclopedia of Occupational Health and Safety and Loss Control,
International Labor Organization, 666 11th St. NW., Washington, DC,
20001, Latest Editions

A Safety Guidebook for Trades and Services, Van Nostrand Reinhold Co.,
New York, NY, Latest Edition

Fire Prevention Handbook, Fire Protection Guide on Hazardous
Materials, Inspection Manual; National Electrical Code, Std. No. 70
(ANSI CI-1971); National Fire Codes (10 Volumes); and Standards and
Recommended Practices, National Fire Protection Association, 470
Atlantic Ave., Boston, MA 02210, Latest Editions

Supervisor’s Safety Manual, Latest Edition

Mechanics’ and Millwrights’ Guide, Carl Nelson, Audel Publishers, Latest
Edition

Maintaining a Healthy Back, - 15m - Video Tape - Ergodyne Corp., Latest
Edition

Lifting, Eye Protection and Hand Tool Safety, - 20m - Video Tape - BBP,
Latest Edition
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Rigging, - Video Tape - ITS - Video Tape, Latest Edition

Basic Injury Prevention, - C.L. M. - Video Tape, Latest Edition

Student Preparation:

Students should have previously completed the following Technical Modules:
IMM-A1  “Use Protective Equipment”
IMM-A2  “Accident Prevention”
IMM-A3 “Working Aloft”
IMM-A4  “Fire Safety”

.\
Introduction:

Injuries resulting from improper lifting probably are the number one cause of employee
injury. A strong physically fit body is not enough to ensure you won’t have back
problems. Following time proven lifting methods and getting help when you need it is
your best assurance. Remember you are responsible for your own safety. Furthermore,
moving a load safely to protect the load, hoist, person operating the hoist, and other
people is very important.

—_—
Presentation Outline:

b

Discuss the Importance of Lifting Safely
A Give each student a copy of the following attachments:
1. Laboratory Aid
2. Objectives, Reading Assignments, and Module Qutline
3. Laboratory Worksheet
II.  Identify the Steps to Manually Lift Safely
A Estimate the load to be lifted. If it is heavier than one person should
attempt, get help.
B. Place feet properly. Spread your feet slightly (comfortably), with one
foot slightly ahead of the other and alongside the object.
C Bend knees, kneel, or squat. Get close enough to the load to reach
under it without bending the back.
D. Use blocking under objects to get a handhold and to prevent crushed
fingers.
E Get a good grip. Be sure you can maintain your grip on the object. Use
gloves when handling sharp or rough objects.
F Let the legs do the lifting. To rise, straighten your legs, letting the
powerful leg, arm, and shoulder muscles do the lifting.
G Do not turn the body at the waist while carrying a load.
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III.

VIII.

IX.

H. Lower the load to the floor from the carrying position by bending the
knees while keeping the back straight. This keeps the load on the leg
and arm muscles. Keep fingers and toes clear as the load is set.

Consequences of Improper Lifting

A. Injury

B. Loss time

C. Possibility of becoming unemployed

When Is It Unsafe to Lift an Object Alone

A Bulked load that restricts view

B. When you would have to lift with your back rather than your legs

C. When the object is too large to get a good grip

Discuss Handling Specific Shapes

A Locate center of gravity and use this area to lift

B. Place as much weight as possible as close to lifting mechanism

C. Place flat weight on button

Safety Concerns When Lifting Rough, Sharp, or Fragile Objects

A Gloves

B. Safety glasses

C. Is the object being lifted a hazardous material?

Discuss Equipment for Material Handling

A Hand trucks

B. Powered trucks
C. Conveyers
D. Hoists

Discuss and Demonstrate Safe Use of Hand Trucks

Place most of the weight on bed of hand truck

May require two people if one object is difficult to lift on side
Hold object tightly as handle is pulled back

Adjust handle position so more weight is on hand end

After movement, hold object tightly as handle is moved upward
Lift object on one side so bed of truck can be moved away from object
iscuss and Demonstrate Use of Powered Hand Trucks

Watch out for people

Drive unit slowly

Use manual lifting rules

iscuss and Demonstrate Safe Use of Conveyers

Watch for pinch points

Exercise caution when loading and unloading objects

Do not overload conveyers. Rollers may not move freely
iscuss and Demonstrate Safe Use of Hoists

Formula for dealing with center of gravity

Identify parts of hoist

Safely demonstrate using a hoist

Identify types of loads

Discuss and demonstrate lifting techniques

>

>YHEU oD

HOoQwWpOOwWPrOOw

255



F. Discuss and demonstrate moving techniques
XII. Discuss and Demonstrate Safe Use of Chains and Slings
A Storage area should be clean and dry
B. Watch for pinch points
C. Inspect for defects before using:

1. Chains
a. Wear
b. Stretch
c. Distortion
d. Nicks
e Cracks
f. Gauges
2. Slings
a. Wear
b. Stretch
C. Distortion
d. Flat, Sling Spots
D Types
1. Slings
a. Choker
b Double Choker
c. Bnridle
d. Basket
e Double Basket

Practical Application: T

Basic laws of physics will be analyzed.

Physical characteristics of materials will be analyzed.

Students will practice correct lifting techniques.

Each student will then complete the Laboratory exercise where he will be
graded on demonstrating proper lifting techniques.

Ll S

—— —
——

Evaluation and/or Verification:

Successful completion of this technical module will be based on the student’s
successful completion of the practical evaluation.

Summary:

Review the main lesson points using the Handout IMM-A5-HO) as a guide for
discussion and answer student questions.
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Next Lesson Assignment:

MASTER Technical Module (IMM-A6) dealing with lockout/tagout.




IMM-A5-HO
Lifting Safety
Attachment 1: MASTER Handout

Standards pf performance:

Student shall demonstrate safe work habits in the work shop by:

Using OSHA required safety equipment for the shop;

Safety glasses;

Hearing protection;

Face-shields;

Gloves;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and,

Not participating in horse play or practical joking.

Objective(s):

Upon completion of this module the student will be able to:

a. Identify the consequences of improper lifting techniques;
b. Recognize when it is unsafe to lift an object alone;
c. Demonstrate proper lifting techniques;
d. Identify safety concerns to be addressed when lifting rough, sharp or
fragile items;
e. State formula for dealing with center of gravity;
f. Identify parts of hoist;
g. Safely demonstrate using a hoist; and,
h. Move a load using a hoist.
Reading Assignments:

The following chapters are assigned to read from Supervisor’s Safety Manual
textbook, Latest Edition:

Chapter Title
9 Material Handling Problems; Manual Handling Methods;
Lifting and Carrying; Handling Specific Shapes; Equipment for
Handling; Hand Trucks; Powered Hand Trucks; Powered
Industrial Trucks; Conveyors; Chains and Slings

The following chapters are assigned to read from Mechanics’ and Millwrights’
Guide, Carl Nelson, Audel Publishers, Latest Edition:
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Chapter Title
21 Rigging

Module Outline:

I. Discuss the Importance of Lifting Safely
A Give each student a copy of the following attachments:
1. Laboratory Aid
2. Objectives, Reading Assignments, and Module Outline
3. Laboratory Worksheet
II.  Identify the Steps to Manually Lift Safely
A Estimate the load to be lifted. If it is heavier than one person should
attempt, get help.
B Place feet properly. Spread your feet slightly (comfortably), with one
foot slightly ahead of the other and alongside the object.
C Bend knees, kneel, or squat. Get close enough to the load to reach
under it without bending the back.
D Use blocking under objects to get a handhold and to prevent crushed
fingers.
E. Get a good grip. Be sure you can maintain your grip on the object. Use
gloves when handling sharp or rough objects.

F Let the legs do the lifting. To rise, straighten your legs, letting the

powerful leg, arm, and shoulder muscles do the lifting.

G Do not turn the body at the waist while carrying a load.

H Lower the load to the floor from the carrying position by bending the
knees while keeping the back straight. This keeps the load on the leg
and arm muscles. Keep fingers and toes clear as the load is set.

III.  Consequences of Improper Lifting

A. Injury
B. Loss time
C. Possibility of becoming unemployed
IV.  When Is It Unsafe to Lift an Object Alone
A Bulked load that restricts view
B. When you would have to lift with your back rather than your legs
C. When the object is too large to get a good grip
V. Discuss Handling Specific Shapes
A Locate center of gravity and use this area to lift
B. Place as much weight as possible as close to lifting mechanism
C. Place flat weight on button
VI.  Safety Concerns When Lifting Rough, Sharp, or Fragile Objects
A. Gloves
B. Safety glasses
C. Is the object being lifted a hazardous material?
VII. Discuss Equipment for Material Handling
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A Hand trucks

B. Powered trucks

C. Conveyers

D. Hoists
VIII. Discuss and Demonstrate Safe Use of Hand Trucks

A Place most of the weight on bed of hand truck

B May require two people if one object is difficult to lift on side

C. Hold object tightly as handle is pulled back

D. Adjust handle position so more weight is on hand end

E After movement, hold object tightly as handle is moved upward

F. Lift object on one side so bed of truck can be moved away from object
IX. Discuss and Demonstrate Use of Powered Hand Trucks

A Watch out for people

B. Drive unit slowly
C. Use manual lifting rules
X. Discuss and Demonstrate Safe Use of Conveyers
A. Watch for pinch points
B. Exercise caution when loading and unloading objects
C. Do not overload conveyers. Rollers may not move freely

XI. Discuss and Demonstrate Safe Use of Hoists
Formula for dealing with center of gravity
Identify parts of hoist
Safely demonstrate using a hoist
Identify types of loads
Discuss and demonstrate lifting techniques
Discuss and demonstrate moving techniques
iscuss and Demonstrate Safe Use of Chains and Slings
Storage area should be clean and dry
Watch for pinch points
Inspect for defects before using:
1. Chains
a. Wear
Stretch
Distortion
Nicks
Cracks
Gauges

>
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2. Slings

a Wear

b Stretch

c Distortion

d. Flat, Sling Spots
D. Types

1. Slings

a. Choker

o
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b. Double Choker
c. Bridle

d. Basket

e. Double Basket
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IMM-A5-LA
Lifting Safety
Attachment 2: MASTER Laboratory Aid

Standards of performance safety:

Student shall demonstrate safe work habits in the work shop by:

Using OSHA required safety equipment for the shop;

Safety glasses;

Hearing protection;

Face shields;

Gloves;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and,

Not participating in horseplay or practical joking.

Conduct:

1. There will be no horse play or practical joking.
2. If in doubt as to safe operation of the equipment, STOP and seek
guidance from the instructor.




IMM-A5-LW
Lifting Safety
Attachment 3: MASTER Laboratory Worksheet

Standards of performance safety:

Student shall demonstrate safe work habits in the work shop by:

Using OSHA required safety equipment for the shop;

Safety glasses;

Hearing protection;

Face shields;

Gloves;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and,

Not participating in horse play or practical joking.

Worksheet:

1. Established standards for safety and conduct shall be followed.
2. Equipment required:
Hand truck
Conveyor
Chains
Sling
Face shield
Side shields
3. Exercises must be taken in sequence. Instructor must confirm
proficiency prior to student’s progressing to next exercise.
4 Practice manual lifting.
5. Practice using hand truck to carry objects.
6. Practice using powered truck to carry objects.
7 Practice using hoist to move objects.
8 Practice handling specific shapes.
9. Practice lifting with slings.
10.  Practice lifting with chains.
11. Instructor will guide each exercise.
12. Instructor will grade each exercise.




INDUSTRIAL MAINTENANCE MECHANIC

SERIES
MASTER Technical Module No. IMM-A6

Subject: Industrial Maintenance Time: 5 Hrs.
Duty: Practice Safety

Task: Lockout/Tagout

Objective(s):

Upon completion of this module the student will be able to:
a. Recognize the benefits of an effective Lockout/Tagout procedure;
b. Identify who is allowed to remove or install a Lockout/Tagout tag or

lock;

c. Recognize who is responsible for assuring equipment is properly locked
out or tagged out prior to performing maintenance; and,

d. Determine if all emergency conditions are cleared for maintenance.

Instructional Materials:

Lock (Designed for Lockout)

Safety Tags

Lockout Hasp

Safety Switch

MASTER Handout IMM-A6-HO)

Relief Valve

Hydraulic Actuated Valve

Safety Sign (caution-lockout for safety before you start)
Valve Lockout

MASTER Self-Assessment

MASTER Laboratory Worksheet IMM-A6-LW)
MASTER Laboratory Aid IMM-A6-LA)

Copy of 29 CFR 1910.147 Regulations

References:
OSHA Lockout/Tagout Guidelines, 29 CFR 1910.147

First Aid Textbook, American National Red Cross, 17th and D Sts. NW.,
Washington DC 20006, Latest Edition




Approval Guide; Handbook of Property Conservation; and Loss
Prevention Data, Factory Mutual Engineering Corporation of the Factory
Mutual System, 1151 Boston-Providence Turnpike, Norwood, MA 02062,
Latest Editions

Guide to Occupational Safety and Health Management, Firenze, Robert
J., Kendall/Hunt Publishing Co., Dubuque, IA, Latest Edition

Supervisor’s Guide to Human Relations, Hannaford, Earle S., Chicago,
IL, National Safety Council, Latest Edition

IES Lighting Handboolk (The Standard Lighting Guide) and Practice
for Industrial Lighting (ANSI A11.1-1965), Iuminating Engineering
Society, 345 East 47th St., New York NY 10017, Latest Editions

Encyclopedia of Occupational Health and Safety and Loss Control,
International Labor Organization, 666 11th St. NW., Washington, DC
20001, Latest Editions

A Safety Guidebook for Trades and Services, Van Nostrand Reinhold Co.,
New York, NY, Latest Edition

Fire Prevention Handbook; Fire Protection Guide on Hazardous
Materials; Inspection Manual; National Electrical Code, Std. No. 70
(ANSI CI-1971); National Fire Codes (10 Volumes); and Standards and
Recommended Practices, National Fire Protection Association, 470
Atlantic Ave., Boston, MA 02210, Latest Editions

Student Preparation:

Students should have previously completed the following Technical Modules:
IMM-A1l “Use Protective Equipment”
IMM-A2  “Accident Prevention”
IMM-A3 “Working Aloft”
IMM-A4  “Fire Safety”
IMM-A5  “Lifting Safety”

§

Introduction:

This module is designed to teach the purpose and importance of ensuring that the
concepts of personal and group safety are not just concepts. Safety must be a way of
life if work is to be performed without injury or loss. Think of Lockout/Tagout as life
and health assurance. Lockout/Tagout procedures are required by OSHA.




Presentation Outline:

-
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Benefits of an Effective Lockout/Tagout Program

Reduced employee injuries and death

Reduced down time

Increased awareness of the employees’ role in insuring safety in the

work environment

Less regulatory involvement

Review 29 CFR 910.147

Who May Hang, Remove a Lockout or Tagout Tag or Lock

A. Identify when a lockout is needed

B. Identify when a tagout is appropriate. This will vary among industrial
clearance procedures.

Responsibility for Lockout/Tagout

A Typically it is the work crew leader who is responsible for briefing the
crew as to the clearance boundaries and what is locked out

Locking out or Clearing a Piping, Mechanical System, or Component for

Maintenance

A Identify typical sources of force that may be present in a typical piping
system

Static head pressure or induced thermal pressure

In-line accumulators

Non-insulated automatic actuating valves, motors, or relief

System pressure

Stress that any or all of these forces have the ability to injure or

kill if not properly cleared and depressurized prior to

maintenance

B. Methods of relieving trapped pressure from a system or component
1. Vent and drain valves
2. Carefully loosen a flange and break the seal (never remove the

bolts). Only loosen slightly.

Open system relief valve

dentify typical methods of disabling components prior to maintenance

Manual valves

Pneumatic valves (fail-open or closed)

Hydraulic valves

Relief valves

Fans

Rollers

nergy sources can take many forms, including:

Electrical

Pneumatic

Hydraulic

Mechanical
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5. Fluid and gas

6. Thermal

7. Pressurized water
8 Gravity

E. Accidental start-up or release of stored energy can sometimes be
controlled with safety devices. Some examples are:
1. Machine guards
2. Electrical disconnects
3. Mechanical stops
4, Point-of-operation guards

Practical Application:

Students will practice correct lockout/tagout procedures. Each student will complete
the laboratory exercise and will be graded on demonstrating proper lockout/tagout
procedure.

Evaluation and/or Verification:

Successful completion of this technical module will be based on the student’s
successful completion of the written and practical evaluations.

Summary:

Review the main lesson points using the Handout IMM-A6-HO) as a guide for
discussion and practice lockout/tagout procedures.

— — S — — ——
e ————— e ——————— —

Next Lesson Assignment:

MASTER Technical Module IMM-B1) dealing with performing basic arithmetic
functions.

An employee whose job requires him/her to operate or use a machine or
equipment on which service or maintenance is being performed under
lockout/tagout, or whose job requires him/her to work in an area in which
such service ir maintenance is being performed. Affected employees must be
informed when lockout/tagout is being performed.
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Authorized Employee
A person who locks and tags machines or equipment in order to perform
service or maintenance on that machine or equipment.

Blanks
Typically, a metal disk that is inserted into the space between two pipe
flanges. The blank is then bolted in place and forms a solid block to prevent
the passage of liquids or gases through the pipe. “Blanking” (the insertion of
blanks) is an important step to assure the safe entry into tanks or vessels if
the materials in the pipes pose a hazard to employees working inside.

Bleed
Releasing stored hydraulic, electrical or pneumatic energy.

Block-Out
Physically preventing the movement of machinery or equipment using
mechanical devices such as blocks, chains, cribbing or timbers.

Capable of Being Locked Out
An energy isolating device is capable of being out if it has a hasp or other
means of attachment to which, or through which, a lock can be affixed, or it
has a locking mechanism built into it. Other energy isolating devices are
capable of being locked out if lockout can be achieved without the need to
dismantle, rebuild or replace the energy isolating device or permanently alter
its energy control capability.

Energized
Connected to an energy source or containing residual or stored energy.

Energy
All sources of power to a given piece of machinery or equipment. These can be
electrical, pneumatic, hydraulic, process fluids and gases and mechanical.

Energy Control
The use of energy isolating devices to block or isolate energy sources, as well
as Lockout/Tagout procedures to prevent unexpected start-up and release of
stored energy during maintenance or installation.

Energy Isolating Device
A mechanical device that physically prevents the transmission or release of
energy, including a manually operated electrical circuit breaker, a disconnect
switch, a line valve, a block or any similar device used to block or isolate
energy.




Energy Source
Any source of electrical, pneumatic, hydraulic, mechanical, thermal, chemical
or other energy.

Lockout
The process used to identify, cut off and secure all energy sources before
beginning repairs, adjustments or maintenance. A lockout device is used to
secure equipment or machinery in the off position, ensuring that the
equipment or machinery cannot be operated.

Lockout Device
Alock (either key or combination type) that holds an energy isolating device
in a safe position and prevents the machine or equipment or machinery
cannot be operated.

Normal Production Operations
The use of a machine or equipment to perform its intended production
function.

Servicing and/or Maintenance
Workplace activities that require lockout/tagout on the equipment before
beginning the activity because employees may be exposed to the unexpected
energized or startup of the equipment or the release of hazardous energy.
Servicing and/or maintenance includes constructing, installing, setting up,
adjusting, inspecting, modifying, lubricating, cleaning and making tool
changes.

Setting Up
Any work performed to prepare a machine or equipment to perform its
normal production operation.

Tagout
Attaching a tag to the lock on the power source that has been shut off,
indicating the time, reason for the lockout and the name of the person doing
the work. The tag acts as a warning not to restore energy to the equipment or
machinery.

Tagout Device
A prominent warning tag which can be surely fastened to an energy isolating
device to indicate that the energy isolating device and the equipment being
controlled may not be operated until the tagout device is removed.

Written Energy Control Program

This is the main requirement of the OSHA Standard. The written program
provides details about:
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The hazards of uncontrolled energy; -

Energy control and lockout/tagout procedures in the workplace;
Employee training;

Inspections; and, '

Complete records of all inspection and training that applies to energy
control and lockout/tagout.

LAl ol

Zero Energy State . _
All energy has been controlled in machinery or equipment.
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IMM-A6-HO
Lockout/Tagout
Attachment 1: MASTER Handout

Standards of performance:

Student shall demonstrate safe work habits in the work shop by:

Using OSHA required safety equipment for the shop;

Safety glasses;

Hearing protection;

Face shields;

Gloves;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and,

Not participating in horse play or practical joking.

Objective(s):

Upon completion of this module the student will be able to:
a. Recognize the benefits of an effective lockout/tagout procedure;
b. Identify who is allowed to remove or install a lockout/tagout tag or

lock;
c. Recognize who is responsible for assuring equipment is properly locked
out or tagged-out prior to performing maintenance; and,
d. Determine if all emergency condition are cleared for maintenance.
Module Outline:
I Benefits of an Effective Lockout/Tagout Program
A Reduce employee injuries and death
B. Reduce down time
C. Increased awareness pf employees role in insuring safety in the work
environment
D. Less regulatory involvement
E. Review 29 CFR 1910.147
II. Who May Hang, Remove a Lockout or Tagout Tag or Lock
A Identify when a lockout is needed
B. Identify when a tagout is appropriate. This will also vary between
industry clearance procedures.
III.  Responsibility for Lockout/Tagout

A Typically it is the work crew leader who is also responsible for briefing
the crew as to the clearance boundaries and what is locked out

B. Carefully loosen a flange and break the seal (never remove the bolts).
Only loosen slightly.



C. Open system relief valve
IV.  Locking out or Clearing a Piping, Mechanical System or Component for

Maintenance

A Identify typical sources of force that may be present in a typical piping
system
1. Static head pressure or induced thermal pressure

2 Incline accumulators

3. Unisolated automatic actuaung valves, motors or relief

4. System pressure

5 Stress that any or all of these forces have the ability to injure or
kill is not properly cleared lockout and depressurized prior to

maintenance
B. Methods of relieving trapped pressure from a system or component
1. Vent and drain valves
2. Carefully loosen a flange and break the seal (never remove the

bolts). Only loosen slightly.

Open system relief valve

dentify typical methods of disabling components prior to maintenance
Manual operated valves

Pneumatic operated valves (fail open or closed)

Hydraulic actuated valve

Relief valves

Fans

Rollers

Q
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Reading Assignments:

Read the handout titled “Lockout and Tagout Procedures.”
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‘Lockout and Tagout Procedures

Lockout and tagout procedures are designed to prevent equipment from being
energized while maintenance is taking place. The types and uses are defined by the
Occupational Safety and Health Administration, CFR 1910.147.

To lockout is to place a locking device on an energy-isolating device — a manually
operated circuit breaker, for instance. The energy-isolating device and the equipment
being controlled cannot be operated until the lockout device is removed. See Figure 1.

1 - A Lockout Device

Remote or interlocking switches may not be used to control circuits. The use of
emergency stops are prohibited for lockout-tagout by OSHA. They do not offer positive
protection.

Tagouts are placed on an energy-isolating device. They indicate that the energy-
isolating device and the equipment being controlled may not be operated. Tagouts are
red and have black lettering. A tag must be signed and dated by the individual who
placed it. OSHA has two additional requirements for these tags. The purpose of the
lockout/tagout (the procedure performed) must be written on the tag. Most companies
put this information on the back of a tag. See Figure 2.

274




] DANGER
DO NOT OPERATE

This equipment or circuit is not
to be operaoted or enerqgized
for any reason! Maintenance

is being performed by the
person whose name appears
below. He/she is the only one
with the outhority to remove
this tag

"EQUIPMENT "OR " CIRCUIT " NAME /NG

2 - Tagout

When more than one person is involved, each individual must place a lockout/tagout
device on the isolation device. If a lockout device is used, it should be capable of
accepting multiple locks. This is so each individual can place a lock on the device. Each
lock should have a tag similar to the one used in the tagout procedure. The individual
who puts the lock in place signs the tag. See Figure 3.
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Lockout
Device

individual Lc_>cks

3 - Multiple-Lock Lockout Device

The lockout physically prohibits the operation of a piece of equipment. The tagout
relies on those who read it. They must recognize its significance.

Wherever lockout/tagouts are used, there must be an established procedure for all to
follow. All personnel must understand the importance and the use of the lockout/tagout
system. The lockout/tagout devices used within an organization are standardized. So,
anyone within the organization will recognize what they are.

The restrictions indicated by lockouts and tagouts remain in force until they are
removed. The person putting the tagout or lockout in place is the person who has the
authority to remove it.

The Occupational Safety and Health Act sets standards that are administered by the
Occupational Safety and Health Administration (OSHA). OSHA has standard
lockout/tagout procedures. The lockout/tagout procedures apply to all energy systems
— air, hydraulic, mechanical, and electrical.




Zero-Energy Concept

Your job may be to maintain electrical circuits and equipment. However, many of them
are connected to mechanical, hydraulic, or pneumatic devices. So, the equipment you
work on may involve other types of energy in addition to electricity. Zero energy
means all forms of energy are neutralized.

There may be hydraulic or pneumatic pressure in hoses or lines. There may be stored
energy in weights or springs. There may be the potential for movement, as when air
might blow through a turbine or fan. All these forms of energy must be recognized and
neutralized. They have the potential to injure you or damage equipment.

Before working on any type of equipment, release or neutralize all energy which might
affect that equipment. This means taking whatever action is necessary — turning a
valve or putting a jack under a weight, for instance. This is the zero-energy concept.

o
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IMM-A6-LA
Lockout/Tagout
Attachment 2: MASTER Laboratory Aid

Standards of performance safety:

Student shall demonstrate safe work habits in the work shop by:

Using OSHA required safety equipment for the shop;

Safety glasses;

Hearing protection;

Face shields;

Gloves;

Not wearing rings, watches, jewelry, or loose clothing while operating
equipment; and,

Not participating in horse play or practical joking.
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IMM-A6-LW
» Lockout/Tagout
Attachment 3: MASTER Laboratory Worksheet

Worksheet:

1.

The project will require the student to demonstrate skills and knowledge in
the following:

Practice safety

Use approved eye protection.

Remove energy source

Place tag

Place lock

Sign tag

Remove lock

Remove tag

HQEEDowy

Established standards for safety and conduct shall be followed.

Equipment required:
A Lock

B. Tag

C. Safety Switch

Exercises must be taken in sequence. Instructor must confirm proficiency
prior to student progressing to next exercise.

Practice exercises:

A Use lock to lock energy supply. Instructor must demonstrate placing
lock on energy supply.

B. Use tag to tag energy supply. Instructor must demonstrate placing tag
on energy supply.

Practice exercise:
A Student shall practice placing tag on energy source.
B. Student shall practice placing lock on energy source.



Name Date

IMM-A6
Lockout/Tagout
Self-Assessment
1. The term Lockout is best defined as:
a. Blocking the flow of energy from a power source to a piece of
equipment.
b. Shutting down a piece of equipment for service or maintenance work.
C. Applying a lock to a piece of equipment to show that it should not be
used.
d. Applying a tag to a piece of equipment to show that it should not be
used.
2. A Lockout procedure is used whenever:
a. The servicing or repair work to be done places an employee in danger.
b. An equipment guard must be removed for servicing.
C. A power source can be locked out for servicing.

d. All of the above.

3. Tagout refers to :
a. The warning tag attached to a power source or piece of machinery
telling others not to restart.
b. The process of blocking energy form reaching a piece of equipment.
C. Signing off that a certain piece of machinery has been serviced.
d. A device that physically prevents others from restarting equipment.

authorized employee is one who:
Works on machinery that is subject to lockout.
Services machinery that is subject to lockout.
Actually locks out equipment for servicing.
Both b and c.

An
a.
b.
c.
d.
An affected employee is one who:
a. Works on machinery that is subject to lockout.
b. Works in an area where lockout is used.
c. Services machinery that is subject to lockout.
d. Both a and b.
6. Zero energy state refers to:

a. A power source that is locked out for servicing.

b. A power source that is locked out and tagged for servicing.

C. The release of all stored energy from a power source.

d The release of all locks and tags so that energy can be restored.
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10.

11.

12.

13.

It is all right to lend your lock to a co-worker if:

a. The co-worker’s lock is in another part of the building.

b. The co-worker’s lock is in another building miles away from where he
is working.

c. You know you won't be using your lock.

d. None of the above.

If you come across a piece of equipment that is turned off but not locked out,

you would:

a. Ask someone working in the area if it could be turned back on.
b. Notify someone who is authorized to perform lockout.

C. Never restart the equipment.

d. Both b and c.

A lockout audit must be performed by:

a. An authorized person who works with the lockout procedure to be
inspected,
b. An authorized person who doesn’t work with the lockout procedure to

be inspected.
c. A person from the Health and Safety department.
d. None of the above.

Lockout/Tagout procedures are in place to:

a. Prevent the accident start-up of equipment.
b. Prevent workers from taking short-cuts while servicing equipment.
C. To be used when startup occurs.

d. To be used when the machine is stopped.

The physically prohibits the operation of a piece of equipment.
a. GFCI -

b. tagout device

c. lockout device

d. a,b,andc

The does not physically prohibit operation of equipment; it relies on
those who relies on those who read it.

a. GFCI

b. tagout device

c. lockout device

d. a,b,andc

Zero energy means all forms of energy (electrical, mechanical, fluid, and
thermal) are neutralized.

a. true

b. false

AN
C
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14. Under normal operating conditions, in addition to you, who is allowed to
remove your padlock form a machine’s power source after a power lockout?

a. no one

b. The maintenance supervisor
C. the safety engineer

d. your supervisor

15.  This organization establishes, implements, and enforces safe workplace
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10.

11.

12.

13.

14.

15.

IMM-A6
Lockout/Tagout
Self-Assessment Answer Key
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INDUSTRIAL MAINTENANCE

MECHANIC SERIES
MASTER Technical Module No. IMM-B1

Subject: Industrial Maintenance Time: 1 Hr.
Duty: Apply Mathematical Concepts

Task: Perform Basic Arithmetic Functions

Objective(s):

Upon completion of this unit the student will be able to:

Add whole numbers;
Subtract whole numbers;
Divide whole numbers;
Multiply whole numbers;
Add decimals;

Subtract decimals;
Multiply decimals; and,
Divide decimals.

PRhe e o p

Instructional Materials:

Paper

Pencil

Overhead Projector

Chalkboard

MASTER Handout IMM-B1-HO)

MASTER Laboratory Worksheet (MM-B1-LW)
MASTER Self-Assessment

References:

Applied Electronic Math, with calculators, John W. Tontsch, Latest
Edition

Applied Math, Avi C. Bajpai, Rodney M. Bond; adapted by Jerry W. Jones,
Latest Edition

Applied Math for Technicians, Claude S. Moore, Bennie L. Griffin,
Edward C. Polhamus, Jr.; {drawings, George E. Morris.}, Latest Edition

NTY



Basic Business Math, Robert L. Dansby, Latest Edition

Basic Electronics Math With A Scientific Calculator, by Edward M.
Noll, Latest Edition

Becoming A Mental Math Wizard, Jerry Lucas, Latest Edition

Building Success In Math, Carol R. Langbort, Virginia H. Thompson,
Latest Edition

Business Math Basics, Robert E. Swindle, Latest Edition

Student Preparation:

Students should have previously completed the following Technical Modules:
IMM-A6 “Lockout/Tagout”

— R ——————————
———— e ————— —— — ———— —

Introduction:

Basic math skills are used daily in many areas of our lives. These skills are used in
work and home. This area of math is the most popular area used today.

Presentation Outline:

Add Whole Numbers
Subtract Whole Numbers
Multiply Whole Numbers
Divide Whole Numbers
Add Decimals

Subtract Decimals
Multiply Decimals
Divide Decimals

RS <2EA"

Practical Application:

Students will practice working math problems. Each student will complete the
MASTER Laboratory Worksheet IMM-B1-LW) and turn it in to the instructor for
checking.

Evaluation and/or Ve_riﬁcation:

Successful completion of this technical module will be based on the student’s successful
completion of the written evaluation.

29



Summary:

Review the main lesson points using the objections as a guide and answer student
questions.

Next Lesson Assi-g'nment: o

MASTER Technical Module (IMM-B2) dealing with the conversion of fractions
and decimals.




IMM-B1-HO
Perform Basic Arithmetic Functions
Attachment 1: MASTER Handout

Standards of performance safety:

Student shall demonstrate math skills acquired in this module by:
Actively participating in class; and,
Working problems in this module;

Objectives:

Upon completion of this unit the student will be able to:
Add whole numbers;

Subtract whole numbers;

Divide whole numbers;

Multiply whole numbers;

Add decimals;

Subtract decimals;

Multiply decimals;

Divide decimals;

Locate any decimal place to the millionths;
Read numbers containing decimals;

Write numbers containing decimals;

Round off a decimal to a specified place value;
Align decimal points before computation;

Add numbers containing decimals;

Subtract numbers containing decimals;
Multiply numbers containing decimals; and,
Divide numbers containing decimals.

RV OPEIrFTrER m O e T

Module Outline:

I Add Whole Numbers

II. Subtract Whole Numbers
III. Multiply Whole Numbers
IV. Divide Whole Numbers

V. Decimal System Place Value
VI. Add Decimals

VII. Subtract Decimals

VIII. Multiply Decimals

IX. Divide Decimals

I\ \)
o]
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IMM-B1-LW
Perform Basic Arithmetic Functions
Attachment 2: MASTER Laboratory Worksheet

Worksheet:

Give the place value of the 5 in the numbers below: _

1. 16.53
2. 0.4565

3. 51,345

Write the numbers below in words:

4. 0.000052
5. 0.013:

6. 0.0008

7. 15,248

Write the numbers that are indicated by the following phrases:

8. Three thousandths

9. Seventy-five and sixty seven hundredths

10. Eighty-six hundred ten-thousandths

Round these numbers to the specified place value:

Thousandths Tenths
11. 2.75
12. 18.613
13. 0.22

oy

1
& oJd b

Hundredths



14.

15.

14.2343

When adding or subtracting decimals, be sure the decimal points are

Add or subtract the following:

16.

17.

18.

19.

20.

0.7+14+16.2=

74 + 890 + 0.0057 - 46.72 =

42.6 + 0.0131 =

It is not necessary to align the y in a
multiplication problem.

The number of digits behind a decimal point in the equals the
number of digits behind decimal points in the in
a multiplication problem.

Solve the problems below. Use zeros as place holders if necessary.

21.

22.

23.

24.

25.

2548x14=

6,000 x 0.021 =

152.33x3.5=

16.8x 101.6 =

To multiply a number by a multiple of 10, simply count the number of zeros
in the and move the decimal point in the the
same number of places.

Use the short cut method to solve the following problems:

26.

217.

15.1 x 10,0001 =

0.44x102=




Solve the following problems, using zeros as place holders if necessary:
28. 6099.6 divided by 16.5 =

29.  1509.04 divided by 2.3 =

30. When dividing by a multiple of 10, move the decimal point to the
the same number if spaces as there are zeros in the

Use the short cut method of dividing by multiples of 10 to solve the following
problems:

31. 0.053 divided by 1000 =

32. 14.954 divided by 10 =

33. 110 divided by 1000 =

34. 436.89 divided by 100 =

290




Name: Date:

IMM-B1
Perform Basic Arithmetic Functions
Self-Assessment

Give the place value of the 5 in the numbers below:

1. 16.52
2. 0.4566
3. 51,346

Write the numbers below in words:

4. 0.000051
5. 0.011

6. 0.0007

7. 15,247

Write the numbers that are indicated by the following phrases:

8. Two thousandths

9. Sixty-five and sixty seven hundredths

10. Eighty-seven hundred ten-thousandths

Round these numbers to the specified place value:

Thousandths Tenths
11. 2.76
12. 18.614
13. 0.23
14. 14.2345

297
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15. When adding or subtracting decimals, be sure the decimal points are

Add or subtract the following:

16. 0.7+14+16.1=

17. 74+ 890+ 0.0051 - 46.72 =

18. 42.6+0.0132=

19. Itis not necessary to align the in a multiplication problem.

Solve the problems below. Use zeros as place holders if necessary.

20. 2548x13=

21. 6,000x0.020=

22. 15233x36=

23. 16.8x101.7=

24. To multiply a number by a multiple of 10, simply count the number of zeros
in the and move the decimal point to the the
same number of places.

Use the short cut method to solve the following problems:

25. 15.1x 10,0000 =

26. 0.44x100=

Solve the following problems, using zeros as place holders if necessary:
27. 6099.6 divided by 16.6 =

28. 1509.04 divided by 2.4 =




29. When dividing by a multiple of 10, move the decimal point to the
the same number if spaces as there are zeros in the

Use the short cut method of dividing by multiples of 10 to solve the following
problems:

30. 0.052 divided by 1000 =

31. 14.953 divided by 10 =

32. 100 divided by 1000 =

33. 436.86 divided by 100 =

293




IMM-B1
Perform Basic Arithmetic Functions

Self-Assessment Answer Key
1. Tenths
2. Hundredths
3. Ten thousandths
4. Fifty one millionths
5. Eleven thousandths
6. Seven ten thousandths

7. Fifteen thousand, two hundred forty seven

8. .002
9. 65.67
10. .8700

11. 2.760 (thousandths)
2.8 (tenths)
2.76 (hundredths)

12. 18.614 (thousandths)
18.6 (tenths)
18.61 (hundredths)
13.  0.230 (thousandths)
0.2 (tenths)
0.23 (hundredths)
14. 14.235 (thousandths)
14.2 (tenths)
14.23 (hundredths)
15. In avertical line
16. 30.8

17.  917.2851




18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

42.6132
Numbers
3312.4

120

548.388
1708.56
Number, right
151,000

44

367.44578
628.76666
Left, number
.000052
1.4953

0.1

4.3686

«1
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INDUSTRIAL MAINTENANCE MECHANIC

SERIES
MASTER Technical Module No. IMM-B2

Subject: Industrial Maintenance Time: 6 Hrs.
Duty: Apply Mathematical Concepts

Task: Convert Fractions/Decimals

Objective(s):

Upon completion of this module the student will be able to:
Define a fraction and its parts;

Reduce fractions to their lowest terms;

Define prime number and composite number;
Define common fractions and uncommon fractions;
Add fractions;

Find the common denominator of a number of fractions;
Subtract fractions;

Define mixed number;

Define improper fractions;

Change mixed numbers to improper fractions;
Change improper fractions to mixed numbers;
Reduce improper fractions to their lowest terms;
Add improper fractions;

Subtract improper fractions;

Multiply fractions; and,

Divide fractions.

TePRIRTrER MO e o

Instructional Materials:

Paper

Pencil

Chalkboard

Overhead Projector

MASTER Handout IMM-B2-HO)

MASTER Laboratory Worksheet {MM-B2-LW)
MASTER Self-Assessment

Textbook




References:

Applied Electronic Math, with Calculators, John W. Tontsch, Latest
Edition

Applied Math, Avi C. Bajpai, Rodney M. Bond; adapted by Jerry W. Jones,
Latest Edition

Applied Math for Technicians, Claude S. Moore, Bennie L. Griffin,
Edward C. Polhamus, Jr.; {drawings, George E. Morris.}, Latest Edition

Basic Business Math, Robert L. Dansby, Latest Edition

Basic Electronics Math with a Scientific Calculator, by Edward M. Noll,
Latest Edition

Becoming a Mental Math Wizard, Jerry Lucas, Latest Edition

Building Success in Math, Carol R. Langbort, Virginia H. Thompson,
Latest Edition

Business Math Basics, Robert E. Swindle, Latest Edition

Student Preparation:

Students should have previously completed the following Technical Modules:
IMM-B1 “Perform Basic Arithmetic Functions”

.\
Introduction:

This module prepares you to use fractions. Many calculations made in industrial
plants use fractions. Fractions allow you to measure and adjust tolerances on
machinery parts. Working with blueprints or machine parts specifications also
requires an understanding of fractions.

In this module you will learn how to add, subtract, multiply and divide fractions. Also,
you will learn how to work with mixed numbers that combine whole numbers and
fractions. Fractions are converted to decimals and decimals are converted to fractions.

5 @t
Presentation Qutline:

I Introduction - Define Fractions
II. Reducing a Fraction
III. Adding Fractions



IV.  Subtracting Fractions

V. Improper Fractions

VI. Multiplying Fractions

VII. Dividing Fractions

VIII. Converting Fractions to Decimals
IX. Converting Decimals to Fractions

Practical Application:

Students will practice in the lab. Each student will complete the MASTER
Laboratory Worksheet IMM-B2-LW) and turn it into the instructor for checking.

Evaluation and/or Verification:

— — — — — —
——— —— — — m— ——

Successful completion of this technical module will be based on the student’s
successful completion of the written evaluation.

— —
— —

I
|

I
|

Summary:

Review the main lesson points and practice laboratory worksheet as a guide.

— — — — — —
— — — — — —

Next Lesson Assignment:

MASTER Technical Module (IMM-B3) dealing with the conversion of
Metric/English measurements.




IMM-B2-HO
Convert Fractions/Decimals
Attachment 1: MASTER Handout

Standards of performance safety:

Student shall demonstrate ability to work with fractions, convert fractions to
decimals, and decimals to fractions.

Objective(s):

Upon completion of this module the student will be able to:
Define a fraction and its parts;

Reduce fractions to their lowest terms;

Define prime number and composite number;
Define common fractions and uncommon fractions;
Add fractions;

Find the common denominator of a number of fractions;
Subtract fractions;

Define mixed number;

Define improper fractions;

Change mixed numbers to improper fractions;
Change improper fractions to mixed numbers;
Reduce improper fractions to their lowest terms;
Add improper fractions;

Subtract improper fractions;

Multiply fractions; and,

Divide fractions.

TOBRERT R MO RO O

Reading Assignments:

The following chapters are assigned to read from Math for Consumers, by D.S.
Kaine and L.S. Kaine, Addison-Wesley Pub. Co., Latest Edition:

Chapter Title
Fractions and Operations

Module Outline:

I Introduction - Define Fractions
II. Reducing Fractions

III. Adding Fractions

IV.  Subtracting Fractions

\"/ Improper Fractions
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VI. Multiplying Fractions

VII. Dividing Fractions

VIII. Converting Fractions to Decimals
IX. Converting Decimals to Fractions

Glossary:

Composite Number
A number greater than one and divisible by one, itself, and other numbers.

Denominator

The number below (or to the right of ) the fraction line for any proper or
improper fraction.

Equivalent
Means “equal to” but not necessarily “identical to.”

Fraction
A number that represents a part of a whole.

Improper Fraction
Any fraction whose value is equal to or greater than one. The numerator of
an improper fraction is always equal to or greater than the denominator.

Mixed Number
A mixed number is a combination of a whole number and a fraction.

Numerator

The number above ( or to the left of ) the fraction line for any proper or
improper fraction.

Prime Number
A number greater than one and divisible only by one and itself.

Proper Fraction
Any fraction whose value is less than one. The numerator of a proper fraction
is always less than the denominator.

Reduced Fraction
A fraction in its simplest form, whose numerator and denominator contain no
common factors other than 1.
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IMM-B2-LW
Convert Fractions/Decimals
Attachment 2: MASTER Laboratory Worksheet

Worksheet:

Reduce the following fractions to their lowest terms:

1.

2.

4/24=_
8/32=__
2/18=__
36/72=__

10/16 =

Change the mixed numbers to improper fractions.

1.

2.

3.

934 =
57/8 =

49/32 =

Solve the following problems.

1.

2.

2MTx6/11=___
59x83=_
2/3x1/10=____
5/7 dividedby 2/3=___
7/8 divided by 1/4=___

3/4 divided by 2/9 =



Convert decimals to fractions or fractions to decimals.
1 12/16=____

2. 35=__

3. 1117=___

4. 06=_

5. 0875=____

6. 0.88 =

20y



Name: Date:

IMM-B2
Convert Fractions/Decimals
Self-Assessment

Reduce fractions to lowest terms.

1. 0375=
2. 13/15=
3. 6/8=

4. 3137=
5. 0.667=

Change mixed numbers to improper fractions.

6. 3 15/16 =
7. 65/6 =
8. 119/20 =
9. 92/5=

10. 414/15=

Solve the following problems.
11. 2/3+4/5=

12. 41/3-18/9=

13. 14/15x 15/42 =

14. 19/15 divide by 6 32/45 =

15. 17/8x37/9=
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Convert decimals to fractions or fractions to decimals.

16. 7/8=
17. 31/32=
18. 14/16 =
19. 0.12=
20. 2875=




IMM-B2
Convert Fractions/Decimals

Self-Assessment Answer Key
1. 0.375
2. 0.867
3. 0.75
4, 0.838
5. 0.667
6. 63/16
7. 41/6
8. 39/20
9. 47/5
10. 74/15
11. 22/15
12. 2 4/9
13. 1/3
14. 36/151
15. 85/12
16. 0.875
17. 0.969
18. 0.875
19. 1/8
20. 2 17/8
Q 3 l J.




INDUSTRIAL MAINTENANCE

MECHANIC SERIES
MASTER Technical Module No. IMM-B3

Subject: Industrial Maintenance Time: 4 Hrs.
Duty: Apply Mathematical Concepts
Task: Convert Metric/English Measurements
Objective(s):
Upon completion of this module the student will be able to:
a. Name the three basic units of metric-system measurement;
b. Match the six most commonly used metric-system prefixes with their
meaning;
c. Determine where to place the decimal when writing the numerical

equivalent of a metric measurement;

Add and subtract metric-system units;

Convert Celsius degrees to Fahrenheit and Fahrenheit to Celsius; and
Convert metric units to English units and English units to metric
units.

o

Instructional Materials:

Paper

Pencil

Chalkboard

Overhead Projector

MASTER Handout OIMM-B3-HO)

MASTER Laboratory Worksheet IMM-B3-LW)
MASTER Self Assessment

References:

Applied Electronic Math, with Calculators, Tontsch, John W ., Latest
Edition

Applied Math,, Bajpai, Avi C.; Bond, Rodney M.; adapted by Jerry W. Jones,
Latest Edition

Applied Math for Technicians, Moore, Claude S.; Griffin, Bennie L.;
Polhamus, Edward C., Jr.; {drawings, George E. Morris.}, Latest Edition
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Basic Business Math, Dansby, Robert L., Latest Edition

Basic Electronics Math with a Scientific Calculator, Noll, Edward M,
Latest Edition

Becoming a Mental Math Wizard, Lucas, Jerry, Latest Edition

Building Success in Math, Langbort, Carol R.; Thompson, Virginia H.,
Latest Edition

Business Math Basics, Swindle, Robert E., Latest Edition

Student Preparation:

Students should have previously completed the following Technical Modules:
IMM-B2 “Convert Fractions/Decimals”

Introduction:

In today’s world economy maintenance mechanics will see more and more equipment
and drawings that require use of the metric numbering system. You must be able to
convert dimensions from metric to English or English to metric. This study will help
keep you above the rest of the skills needed by the modern maintenance technician.

———————
e ————

Presentation Outline:

English System

Metric System

Metric Prefixes

Moving Decimal

Metric Length

Metric Weight

Metric Volume

I. Metric Temperature

Converting English to Metric Units
Converting Metric to English

FFEEEEED

Practical Application:

Students will practice in the lab. Each student will complete the MASTER Laboratory
Worksheet IMM-B3-LW) and turn it in to the instructor for checking.
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Evaluation and/or Verification:

Successful completion of this technical module will be based on the student’s
successful completion of the written evaluation.

Summary:

Review the main lesson points using the objective as a guide for discussion and
answer student questions.

Next Lesson Assignment:

h
|
|

MASTER Technical Module (IMM-B4) dealing with performing basic algebraic
operations.
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IMM-B3-HO
Convert Metric/English Measurements
Attachment 1: MASTER Handout

Standards of Performance:

Student shall demonstrate ability to convert English units to metric units
and convert metric units to English units.

Objectives:

Upon completion of this module the student will be able to:

a. Name the three basic units of metric system measurement;

b. Match the six most commonly used metric system prefixes with their
meaning;

c. Determine where to place the decimal when writing the numerical

equivalent of a metric measurement;

"o

units.

Add and subtract metric-system units;
Convert Celsius degrees to Fahrenheit and Fahrenheit to Celsius; and,
Convert metric units to English units and English units to metric

Conversion Chart;:

Metric to English English To Metric

Length Length

lmm =0.04 in lin =2.54 cm

l1cm =0.39in 1t =30.48 cm =0.305

1m=39.37in =3.28 ft l1yd=0914m

Im =1.09 yd 1mi=1.609 km

1km =0.62 mi

Weight Weight

1g=0.035 0z loz=31.103 ¢

l1kg=221b 11b =0.453 kg

Volume Volume

1ml=0.2tsp ltsp=5ml

11=1.057 qt 1c=284ml
1qt=0.9461
1gal=3.7851
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Common abbreviations used above:

c = cup

cm = centimeter

ft = foot

g = gram

gal = gallon

in = inch

kg = kilogram

km = kilometer

1 = liter

Ib = pound

m = meter

m = mile

ml = milliliter

mm = millimeter

0z = ounce

qt = quart

tsp = teaspoon

yd = yard
Reading Assignments:

The following chapters are assigned to read from Math for Consumers, by D.S.
Kaine and L.S. Kaine, Advisor-Wesley Pub. Co., Latest Edition

Subject - Metric System

Module Outline:

English System
Metric System
Metric Prefixes
Moving Decimal
Metric Length
Metric Weight
Metric Volume
I. Metric Temperature
Converting English to Metric Units
X. Converting Metric to English
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Glossary:

Composite Number
A number greater than one and divisible by one, itself, and other numbers.

Denominator
The number below (or to the right of ) the fraction line for any proper or
improper fraction.

Equivalent
Means “equal to“ but not necessarily “ identical to*.

Fraction
A number that represents a part of a whole.

Improper Fraction
Any fraction whose value is equal to or greater than one. The numerator of
an improper fraction is always equal to or greater than the denominator.

Mixed Number
A mixed number is a combination of a whole number and a fraction.

Numerator
The number above (or to the left of ) the fraction line for any proper or
improper fraction.

Prime Number
A number greater than one and divisible only by one and itself.

Proper Fraction
Any fraction whose value is less than one. The numerator of a proper fraction
is always less than the denominator.

Reduced Fraction

A fraction in its simplest form, whose numerator and denominator contain no
common factors other than 1.
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IMM-B3-LW
Convert Metric/English Measurements
Attachment 2: MASTER Laboratory Worksheet

Perform operations, as indicated.

1. There are kilograms in a metric ton.
2. 1009g-7499¢g= g
3. 93.6cg+ 1,189 cg= cg

Perform the conversions. Round your answer to two places.

1. 34g= 0z

2. 92cm= ft

3. 8901= gal

4. 15cm = in

5. 58.5 kg = lbs

oW}
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Name Date

IMM-B3
Convert Metric/English Measurements
Self-Assessment

Compute these metric measurements, then convert into English units. Use the
conversion chart.

1. 1.2kg+849¢g= kg = 1b

2. 84.21-2,145 ml 1= gal

3. 9.3 m x 490 mm = km = mi

4. 2,600 hg divided by 456.3 kg = g= 0z
5. 493mlx0.331= ml = qt

6. 43.8 cm + 248 mm = m = ft

7. 492 g divided by 2.2 kg = mg = oz

Convert these English units into metric units. Use the conversion chart.

8. 154mi=______ km

9. 145¢=___  ml

10. 1,9831b= kg
11. 154yd= m
12. 98.5 gal 1

Convert the following measurements and temperatures.

13. 85°C-= F
14. 120 mm = m
15. 1l4kg= g
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16.

17.

18.

19.

20.

59°C=
24t=

6.251=
27° F =

0.89 km =

cm



IMM-B3
Convert Metric/English Measurements
Self-Assessment Answer Key
1. 2.049kg=4511b
2. 82.061=21.7 gal
3. .0000049 km = .0049m
4, .5698 g=16.28 oz
5. 162,690 ml = 171.96 qt
6. 0.69 m =226 ft

1. 223.6 mg =.0078 oz

8. 247.8 km
9. 4,118 ml
10. 898.3 kg
11. 1408 m
12.  372.751
13. 185F

14. 0.12m
15. 14,000 ¢
16. 138.2F
17. 2,400 kg
18. 6.250 ml
19. -28C
20. 89,000 cm




INDUSTRIAL MAINTENANCE MECHANIC

SERIES
MASTER Technical Module No. IMM-B4

Subject: Industrial Maintenance Time: 6 Hrs.

Duty: Apply Mathematical Concepts
Task: Perform Basic Algebraic Operations

Objective(s):

Upon completion of this module the student will be able to:

Define formula;

Define equation;

Define term,;

Demonstrate that you understand what combinations of letters and

numbers or letters indicate in formulas;

e. Demonstrate that you understand what parentheses or brackets
indicate in formulas;

f. Change certain sentences about mathematical relationships into
formulas; and,

g. Demonstrate that you can rearrange formulas in order to find various
unknowns.

po o

Instructional Materials:

Paper

Pencil

Chalkboard

Overhead Projector

MASTER Handout (IMM-B4-HO)

MASTER Laboratory Worksheet IMM-B4-LW)
MASTER Self-Assessment

References:

Applied Electronic Math, with Calculators, John W. Tontsch, Latest
Edition

Applied Math, Avi C. Bajpai, Rodney M. Bond; adapted by Jerry W. Jones,
Latest Edition




Applied Math for Technicians, Claude S. Moore, Bennie L. Griffin,
Edward C. Polhamus, Jr.; {drawings, George E. Morris.}, Latest Edition

Basic Business Math, Robert L. Dansby, Latest Edition

Basic Electronics Math with a Scientific Calculator, by Edward M. Noll,
Latest Edition

Becoming a Mental Math Wizard, Jerry Lucas, Latest Edition

Building Success in Math, Carol R. Langbort, Virginia H. Thompson,
Latest Edition

Business Math Basics, Robert E. Swindle, Latest Edition

Student Preparation:

Students should have previously completed the following Technical Modules:
IMM-B3 “Convert Metric/English Measurements”

Introduction:

This module includes basic techniques used in working with formulas. In this module,
you will consider approaches to working formulas. These are methods you can apply
whenever you have to use formulas. In this module, you will learn how to substitute
values in formulas. You will learn how to use formulas to find various unknowns. You
will practice what you learn by working some practical formulas.

Presentation Qutline:

1. Formula Components
Terms, brackets, parentheses, letters, number
II. What a Formula Does

State relationships

III.  Principles for Solving Formulas
IV. Ratio for Solving Formulas

V. Practice Using Formulas
Practical Application:

Students will practice in the lab. Each student will complete the MASTER Laboratory
Worksheet IMM-B4-LW) and turn it in to the instructor for checking.
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Evaluation and/or Veriﬁcatio;

|
|

Successful completion of this technical module will be based on the student’s
successful completion of the written evaluation.

Summary:

Review the main lesson points using the objective as a guide for discussion and work
problems on MASTER laboratory worksheet.

Next Lesson—Assi gnment:

MASTER Technical Module (IMM-B5) dealing with performing basic
trigonometric functions.
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IMM-B4-HO
Perform Basic Algebraic Operations
Attachment 1: MASTER Handout

Standards of performance safety:

Student shall demonstrate ability to use formulas to solve mathematical

problems.
Objectives:

Upon completion of this module the student will be able to:

a. Define formula;

b. Define equation;

C. Define term;

d. Demonstrate that you understand what combinations of letters and
numbers or letters indicate in formulas;

e. Demonstrate that you understand what parentheses or brackets
indicate in formulas;

f. Change certain sentences about mathematical relationships into
formulas; and,

g. Demonstrate that you can rearrange formulas in order to find various
unknowns.

Rules for Dealing with Formulas:

1. A formula is a way of briefly expressing a rule, fact, or principle by the use of
symbols or letters.

2. Formulas are equations. An equation is a statement that the quantities on
each side of the equal sign equal the same thing.

3. Combinations of letters and/or numbers indicate multiplication.

4. Parentheses () or brackets [ ] are grouping symbols. They indicate that the
quantities within them are to be grouped together, and are to be considered
as one quantity. When working with formulas that have parentheses, first
do the operation indicated within the parentheses. When both brackets and
parentheses are present work within the brackets.

5. Formulas state relationships that have been tested and proven to be true. A
formula is a sentence where letters, symbols, and numbers substitute for
words.

w
il
-




6. Sometimes, you know the value of the quantity to the left of the equal sign,
but not all the values to the right. You can still work the formula by
reattaching it.

7. There are some rules of procedure you must follow when you rearrange
equations. One important principle is cancellation. Cancellation removes a
common element from a fractions numerator and denominator on one side of
an equation.

8. Another important principle states that what is done to one side an equation,
must be done to the other side. Another principle used in solving formula is
transposition. This states that when you move quantity form one side of an
equation to the other, you change its sign or operation.

Reading Assignments:

The following chapaters are assigned to read from Math for Consumers, D.S.
Kaine and L.S. Kaine, Advisor-Wesley Pub. Co., Latest Edition

Chapter Title
Equation Solving

Module Outline:

I Formula Components
Terms, brackets, parentheses, letters, number
II. What a Formula Does
State Relationships
III.  Principles for Solving Formulas
IV.  Ratio for Solving Formulas
\'% Practice Using Formulas

Glossary:

Cancellation
Removing a common element from a numerator and a denominator of a
fraction on one side of an equation.

Equation
A statement that two quantities are equal.




Formula

A way of briefly expressing a rule, fact, or principle by the use of symbols or
letters. A formula is an equation.

Term

Numbers or symbols combined by multiplication, division, addition, or
subtraction.

Transportation

The process of moving a quantity from one side of an equation to the other by
changing its sign of operation.
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IMM-B4-LW
Perform Basic Algebraic Operations
Attachment 2: MASTER Laboratory Worksheet

Worksheet:
1. Formulas:
a. are equations.
b. show how some quantities are related to each other.
C. state relationships which have been tested and proven to be true.

d. all of the above.

In a formula terms are:

a. numbers or symbols combined by addition or subtraction.

b. numbers or symbols combined by addition, subtraction, multiplication,
or division.

c. numbers or symbols.

d. none of the above.

Parentheses or brackets in a formula mean:

a. quantities within them are to be grouped together.

b. quantities within them are to be considered one quantity.
C. first do the work indicated within the parentheses.

d. all of the above.

Write the formula for the following sentence. Profit (P) equals the margin (M)
minus the overhead (O).

Write the formula for the following sentence. The amperage (A) of an
electrical circuit is equal to the wattage (W) divided by the voltage (V).

Write the sentence for the following formula. I=PRT ( is interest on money,
P is principal, R is rate, and T is time).

Write the sentence for the following formula. HP=VA/746 horsepower on an
electric motor, V is volts, and a amperes.

o
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Name: ' Date:

IMM-B4
Perform Basic Algebraic Operations
Self-Assessment

1. Rearrange the formula F, x D, = F, x D, to solve for D, . (Show all steps.)

2. Rearrange the formula A =L x W to solve for W. (Show all steps.)

3. Write the sentence that is the equivalent of the formula A=L xW. (A = area
of a rectangle, L. = Length, and W = width.)

4. Assume that W represents work, F represents force, and D represents
distance. Writ