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MAJOR CONCEPTS/ CONTENT:  The purpose of this programis to prepare
students for enploynent as nmachi nery mai ntenance workers (CES
85128), Engi neer Assistants, or general nmaintenance mechanics.

The course content will include the follow ng: safety and the
proper use of tools and equi pnent, customer service, mathematics,
bl ueprint reading, |ayout and nmetal fabrication, welding,
electricity, two-stroke, four-stroke, and diesel engine repair,
drive conponents, lubricants, enmployability skills, and

ent r epr eneur shi p.

Li sted bel ow are the courses that conprise this program when
of fered at the secondary |evel:

8743010 - Engi neering Assisting
8743020 - Engi neering Assisting
8743030 - Engi neering Assisting
8743040 - Engi neering Assisting
8743050 - Engi neering Assisting
8743060 - Engi neering Assisting

O WNE

Thi s program focuses on broad, transferable skills and stresses
under st andi ng and denonstration of the follow ng el enents of the
Engi neering i ndustry; planning, managenent, finance, technical and
product skills, underlying principles of technol ogy, |abor issues,
community issues and health, safety, and environnental issues.

LABORATORY ACTI VITIES: Shop or |aboratory activities are an
integral part of this program and provide instruction in the use
of tools, equipnment, materials and processes found in the

i ndustry. The |aboratory activities provide the student
opportunities to apply the skills learned in each of the outcone
areas contained in this program
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[11. SPECIAL NOTES: SkillsUSA-VICA, Inc. is the appropriate Career and
Techni cal Student Organization (CTSO for providing | eadership
training and for reinforcing specific career and technical skills.
Career and Techni cal Student Organizations, when provided, shal
be an integral part of the career and technical instructiona
program and the activities of such organizations are defined as
part of the curriculumin accordance with Rule 6A-6.065, F. A C

VWhen a secondary student with a disability is enrolled in a
vocational class with nodifications to the curricul um franework,
the particul ar outcomes and student performance standards that the
student nust master to earn credit nust be specified on an

i ndi vi dual basis. The job or jobs for which the student is being
trained should be reflected in the student's desired postschoo
outcone statenent on the Transition |Individual Educational Plan
(Transition | EP)

Cooperative training - QJT is appropriate for this program
VWhenever cooperative training - QJT is offered, the followi ng are
required for each student: a training plan, signed by the
student, teacher, and enpl oyer, which includes instructiona
objectives and a list of on-the-job and in-school |earning
experiences; a workstation that reflects equi pnent, skills and
tasks that are relevant to the occupation which the student has
chosen as a career goal. The student nust receive conpensation
for work perfornmed.

I V. | NTENDED OQUTCOVES: After successfully conpleting the program the
student will be able to:

OCCUPATI ONAL COVPLETI ON PO NT — DATA CODE A
Machi nery Mai nt enance Worker — OES 85128

01.0 Apply safety rules and procedures.

02.0 Use tools and equi pnent.

03.0 Denonstrate proficiency in applying customer service skills.

04.0 Perform nmathematical cal cul ations.

05.0 Denonstrate ability to read plans and draw ngs.

06.0 Perform neasuring and | ayout operations.

07.0 Describe netals and their properties.

08.0 Operate netal working machi nes.

09.0 Performnetal fabrication operations.

10.0 Performgas wel ding and cutting operations.

11.0 Performelectric netal -bondi ng operations.

12.0 Perform bench work skills.

13.0 Denpnstrate know edge of basic electricity and el ectronics.

14.0 Denpnstrate proficiency in repairing and maintaini ng basic
two- stroke cycl e engi nes.

15.0 Denpnstrate proficiency in repairing and maintaini ng basic
four-stroke cycl e engines.

16.0 Denopnstrate proficiency in maintaining and repairing diesel
engi nes.

17.0 Maintain drive conponents.

18.0 Maintain piping and tubi ng.

19.0 Troubl eshoot hydraulic and pneumatic systens.

20.0 Handle and apply | ubricants.

21.0 Denonstrate appropriate comunication skills.
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22.0 Denonstrate appropriate understandi ng of basic science.
23.0 Denonstrate enployability skills.
24.0 Denonstrate an understandi ng of entrepreneurship.
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July 2001

Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Engi neering Assisting 1
Cour se Number: 8743010
Course Credit: 1

OCCUPATI ONAL COVPLETI ON PO NT — DATA CODE A

01.

02.

03.

04.

05.

0

0

0

0

0

Machi nery Mai nt enance Worker — OES 85128

APPLY SAFETY RULES AND PROCEDURES- - The student will be able to:

01.01 Practice shop safety rules and procedures.

01.02 Practice personal safety rules and procedures.
01.03 Practice fire safety rules and procedures.

01.04 Practice electrical safety rules and procedures.
01.05 Practice tool safety rules and procedures.

01.06 Maintain a clean work and shop area.

USE TOOLS AND EQUI PMENT- - The student will be able to

02.01 Use general hand tools.

02.02 Use special hand tools.

02.03 Use precision neasuring tools.
02. 04 Use power tools.

02.05 Use fasteners

02. 06 Use gaskets and choose seal ants.

DEMONSTRATE PROFI Cl ENCY | N APPLYI NG CUSTOVER SERVI CE SKI LLS- - The
student will be able to:

03.01 Prepare service orders properly.

03. 02 Communi cate solutions to customers.

03. 03 Fol | ow manuf acturers' service manual s.

03.04 Locate parts in a parts catalog or on mcrofiche.

PERFORM MATHENMATI CAL CALCULATI ONS- - The student will be able to:

04.01 Make job-rel ated deci mal and fraction cal cul ati ons.

04.02 Solve job-rel ated probl ens by addi ng, subtracting,
mul ti plying and di vi di ng nunbers.

04.03 Solve job-rel ated probl ens using a hand-hel d cal cul at or

04.04 Solve job-rel ated probl ens using basic fornul as.

04.05 Solve job-rel ated probl ens using basic geonetry.

04. 06 Measure a workpi ece and conpare neasurenents w th bl ueprint
speci fications.

04.07 Solve job-rel ated probl ens using mat hemati cal handbooks,
charts, and tables.

04.08 Convert neasurenments fromEnglish to netric and fromnetric
to English units.

DEMONSTRATE ABI LI TY TO READ PLANS AND DRAW NGS- - The student will
be able to:

05.01 Identify dinensions.
05.02 Identify lists of materials and specifications.
05.03 Identify section views/detail views.
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06.

0

05. 04 Sketch and di nension a part.
05. 05 Di sassenbl e and assenbl e parts using an expl oded vi ew

dr awi ng.

05.06 Interpret blueprint abbreviations.

05.07 Identify dinensioning of radii, round holes, fillets, and
chanf ers.

05.08 Identify screw threads and bolt types.
05.09 Apply dinensional tolerances.
05.10 Identify nmetal fabrication synbols used in blueprints.

PERFORM MEASURI NG AND LAYQUT OPERATI ONS--The student will be able
to:

06. 01 Perform basic geonetric construction.

06. 02 Use marki ng gages, center punches, scribes, surface gages,
squares, dividers, dial indicators, protractors,
surfacepl ates, depth gages, and circunference rules.

06. 03 Devel op patterns using parallel line, radial |ines, and
triangul ati on.

06. 04 Make netal fabrication sketches.

06. 05 Read and neasure with steel rules.

06. 06 Read and neasure with mcroneters.

06. 07 Read and neasure with vernier tools.

06. 08 Read and neasure with dial calipers.

06. 09 Read and neasure with dial indicators.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Engi neering Assisting 2
Cour se Nunber: 8743020
Course Credit: 1

07.0 DESCRI BE METALS AND THEI R PROPERTI ES-- The student will be able to:

08.

09.

0

0

07.
07.

07.
07.

07.
07.

01
02

03
04

05
06

Descri be the steel maki ng process.

Describe the differences between ferrous and nonferrous
net al s.

Descri be casting, alloys, and forging.

Identify metal s such as gal vani zed iron and steel, alum num
stainl ess steel, sheet nmetal, copper, and brass.

Identify properties of the nobst conmon netals.

Identify and descri be conmon gages, shapes, and di nensi ons
of purchased materials.

OPERATE METALWORKI NG MACHI NES- - The student will be able to:

08.

01

Identify the purpose of various types of machi ne shop

equi prrent .

Qperate a drill press utilizing the correct drilling speed.
Qperate a band saw utilizing the correct cutting speed.
Denonstrate cl anpi ng devices for securing stock for
drilling.

Identify types and sizes of drill bits.

Use portabl e power saw equi pnent.

Use a cutoff or power hacksaw.

Use electric and air utility grinders.

Sharpen drill bits.

Sel ect proper type of abrasive wheels for grinding machines.

PERFORM METAL FABRI CATI ON OPERATI ONS- - The student will be able to:

09.
09.
09.

09.

01
02
03

04

Fabricate netal, edges, and seans.

Use hand tools to cut, punch, and shear netal.

Form sheet metal using a brake, a folder, rolls, and a
shear.

Join nmetals using solder, rivets, and nechani cal fasteners.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Engi neering Assisting 3
Cour se Nunber: 8743030
Course Credit: 1
10.0 PERFORM GAS VEELDI NG AND CUTTI NG OPERATI ONS- - The student will be
able to:
10.01 Identify welding cylinders, regulators, hoses, pressure
gages, and torches.
10. 02 Descri be wel di ng equi pnent safety procedures.
10. 03 Denpnstrate proper flane settings.
10. 04 Denpnstrate basic gas welding skills.
10. 05 Denpnstrate procedures for adjusting and operating the
oxyacetyl ene cutting torch
10. 06 Denpnstrate freehand and guide cutting of various netal

11.

12.

0

0

t hi ckness.

PERFORM ELECTRI C METAL- BONDI NG OPERATI ONS- - The student will be

able to:
11. 01 Describe and denonstrate the spot and arc wel di ng process.
11. 02 Denopnstrate basic procedures for safely adjusting and
operating an arc wel der, selecting a rod, striking and
mai ntai ning an arc, welding in various positions, and
cl anpi ng.
11.03 Set up and operate a spot wel der.
11. 04 Explain and denonstrate the M G wel di ng process.

11. 05 Apply basic procedures for safely adjusting, operating,

cl eani ng, and mai ntai ning MG wel di ng equi pnent.

11.06 Apply basic procedures for safely adjusting and operating a

TIG wel der, welding in various positions, selecting proper
tips, and choosing filler netal.

PERFORM BENCH WORK SKI LLS--The student will be able to:

Cut materials by using hand hacksaws.

Cut threads by using hand taps.

Cut threads by using dies.

Repair threads by chasing and thread inserts.

Ream hol es by usi ng hand reaners.

Hand- shar pen cutting tools by using abrasive stones.
Hone and | ap surfaces.

Renove damaged screws and ot her hardware.

Deburr wor kpi eces.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Engi neering Assisting 4
Cour se Nunber: 8743040
Course Credit: 1

13.0 DEMONSTRATE KNOW.EDGE OF BASI C ELECTRICI TY AND ELECTRONI CS- - The

student will be able to:

13.01
13. 02
13.03
13. 04
13. 05

Define electrical/electronic terns.

Expl ain the theory and application of magnetism

Expl ain Chm s Law.

Describe DC and AC circuits.

Denonstrate an entry-Ilevel understanding of electrica
control equipment.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Engi neering Assisting 5
Cour se Nunber: 8743050
Course Credit: 1

14.0 DEMONSTRATE PROFI G ENCY | N REPAI RING AND MAI NTAI NI NG BASI C TWO

STROKE CYCLE ENG NES--The student will be able to

14.

01

Expl ain the basic principles of the operation of the two-
stroke cycle internal conbustion engine.

Identify types of engines.

Locate engi ne serial and nodel nunbers.

Identify engi ne assenblies and systens.

Di sassenbl e engi nes.

Renove, clean, and inspect the head for cracks, warpage, and
damaged spark plug threads.

Renove, clean, and inspect piston rods and assenbli es.
Measure out-of-round and cylinder taper.

Check the total bearing surface of connecting rod bearings.
Measure piston skirts and ring grooves.

Measure the piston ring gap in the cylinder bore.
Accurately fit piston to cylinder

Install piston pins according to manufacturer's

speci fication.

Check rod and piston assenbly alignnent.

Install rings on pistons.

Install piston rod assenblies.

Check needl e beari ngs.

I nspect crankshafts and install seals.

I nspect, clean, and/or replace reed val ves.

Reassenbl e engi nes.

15.0 DEMONSTRATE PROFI C ENCY | N REPAI RING AND NMAI NTAI NI NG BASI C FOUR-

STROKE CYCLE ENG NES--The student will be able to

15.

01

Expl ain the basic principles of the operation of the four-
stroke cycle internal conbustion engine.

Identify types of four-stroke cycle engines.

Locate engi ne serial and nodel nunbers.

Identify engi ne assenblies and systens.

Di sassenbl e engi nes.

C ean and inspect heads for cracks, warpage, and danaged
spark plug threads.

I nspect val ves for warpage, burns, cracks, stemwear, tip
wear, and margin.

Gind valve seats and reface val ves.

Check and inspect springs for free height, distortion, and
i nstal |l ed hei ght.

Adj ust val ve | ash.

Renove and i nspect canshafts and lifters.

Measur e canshafts.

Servi ce canshaft beari ngs.

Clear and inspect lifters for wear.

Ti me val ve drive assenblies.

Renove piston fromrod assenblies.
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15. 17 Measure out-of-round and cylinder taper with a dial bore
gage or mcromneter.

15. 18 Check piston pins and bosses for wear.

15.19 Measure piston ring | ands w dth, out-of-round, and taper

15.20 Measure the piston ring gap in the cylinder bore.

15.21 Install and fit piston pins.

15. 22 Check rod and piston assenbly alignnent.

15. 23 Renpve and repl ace rod bearings.

15. 24 Hone and cl ean cyli nders.

15.25 Install rings on pistons.

15. 26 Measure and check crankshafts with a m croneter.

15. 27 Check for endpl ay.

15. 28 Check the bearing bore with a tel escopi ng gage usi ng speci al
tool s provided by the engi ne manufacturer

15. 29 Reassenbl e engi nes.

15.30 Install oil seals.

16. 0 DEMONSTRATE PROFI Cl ENCY | N MAI NTAI NI NG AND REPAI RI NG DI ESEL
ENG NES- - The student will be able to

16.01 ldentify diesel engine operating principles (two- and four-
stroke cycl e engines).

16.02 ldentify conmponents of two- and four-stroke cycl e engines.

16. 03 Troubl eshoot and repair cooling systens.

16. 04 Troubl eshoot and repair |ubrication systens.

16. 05 Troubl eshoot and repair induction and exhaust systens.

17.0 MAI NTAI N DRI VE COVPONENTS- - The student will be able to:

17.01 Denonstrate safety procedures for rmaintaining drive
conponent s.

17.02 ldentify types of bearings.

17. 03 Renpve, inspect, and/or replace bearings.

17. 04 Renpve and repl ace seal s.

17.05 Perform shaft alignment.

17.06 ldentify types of belts.

17.07 ldentify types of chains.

17.08 Performtension adjustnents on belt and chain drives.

17.09 Troubl eshoot belts and chain drives.
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Course Title: Engi neering Assisting 6
Cour se Nunber: 8743060
Course Credit: 1

18.0 NMAINTAIN PIPING AND TUBI NG - The student will be able to:

18.01 ldentify conmponents of a piping system

18. 02 Expl ai n nmai nt enance consi derations of netallic and non-
metal lic piping system

18. 03 Joi n copper tubing.

18.04 Join common fittings.

18.05 Join netal lic pipe.

18.06 Join plastic pipe.

18. 07 Expl ain val ve operation and mai nt enance.

19. 0 TROUBLESHOOT HYDRAULI C AND PNEUMATI C SYSTEMS- - The student will be
able to:

19. 01 Explain safety procedures for troubl eshooting hydraulic and
pneumati c systens.

19. 02 Read hydraulic and pneumatic schemati cs.

19. 03 Explain hydraulic and pneumatic troubl eshooting techni ques.

19.04 Install hydraulic and pneumatic system conponents.

19. 05 Troubl eshoot, repair, and install valves.

19. 06 Troubl eshoot air conpressors and hydraulic punps.

20.0 HANDLE AND APPLY LUBRI CANTS--The student will be able to:

20.01 Explain the functions of |ubrication

20.02 Explain the properties of oil lubricants and factors
determ ning the selection of |ubricants.

20.03 Identify the types, advantage, and functions of |ubricant
addi tives.

20.04 ldentify grease application.

20.05 Identify lubricating systens and net hods.

20.06 Explain lubricant storage and handling nethods.

20.07 Lubricate a piece of industrial equipnent.

21.0 DEMONSTRATE APPROPRI ATE COVMUNI CATI ON SKI LLS--The student will be
able to:

21.01 Wite logical and understandable statements, or phrases, to
accurately fill out forms/invoices comonly used in business
and i ndustry.

21.02 Read and understand graphs, charts, diagrans, and tables
commonly used in this industry/occupation area.

21.03 Read and follow witten and oral instructions.

21.04 Answer and ask questions coherently and concisely.

21.05 Read critically by recogni zing assunptions and inplications
and by eval uating i deas.

21.06 Denonstrate appropriate tel ephone/ comunication skills.

22.0 DEMONSTRATE APPROPRI ATE UNDERSTANDI NG OF BASI C SCI ENCE- - The
student will be able to:
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23.

24,

0

0

22.

22.
22.

22.

01

02
03

04

Under st and nol ecul ar action as a result of tenperature
extrenes, chemical reaction, and noisture content.

Draw concl usi ons or nmake inferences fromdata

Identify health-related problens that may result from
exposure to work related chenicals and hazardous materi al s,
and know the proper precautions required for handling such
materi al s.

Under stand pressure neasurenent in terns of P.S. 1., inches
of mercury, and K P. A

DEMONSTRATE EMPLOYABI LI TY SKILLS--The student will be able to

23.
23.
23.

23.
23.
23.

23.
23.

23.
23.

01
02
03

04
05
06

07
08

09
10

Conduct a job search

Secure information about a job

Identify docunents that may be required when applying for a
job interview

Conpl ete a job application formcorrectly.

Denonstrate conpetence in job interview techniques.
Identify or denonstrate appropriate responses to criticism
from enpl oyer, supervisor, and other enpl oyees.

Identify acceptable work habits.

Denonstrate know edge of how to make appropriate job
changes.

Denonstrate acceptabl e enpl oyee health habits.

Denonstrate a know edge of the "Florida R ght-To-Know Law'
as recorded in Florida Statutes Chapter 442

DEMONSTRATE AN UNDERSTANDI NG OF ENTREPRENEURSHI P- - The student wil |l

be

24,
24,

24,
24,
24,

24,

able to:

01 Define entrepreneurship.

02 Describe the inportance of entrepreneurship to the American
econony.

03 List the advantages and di sadvant ages of busi ness ownership.

04 ldentify the risks involved in ownership of a business.

05 lIdentify the necessary personal characteristics of a
successful entrepreneur

06 ldentify the business skills needed to operate a smal

busi ness efficiently and effectively.
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