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2017 – 2018
Florida Department of Education
Curriculum Framework 

Program Title:	Engineering Assisting
Program Type:	Career Preparatory
Career Cluster:	Manufacturing

NOTE: This program has been daggered for deletion with 2017-2018 being the last cohort of students permitted to enroll in the program. After 2017-2018, no new students may be enrolled in this program. Students already enrolled in the program may, at the District’s discretion, continue taking courses in the program until completion. The alternative enrollment option for students is Applied Engineering Technology (8401100)

Secondary – Career Preparatory
Program Number
8743000
CIP Number
0647030301
Grade Level
9 – 12; 30, 31
Standard Length
6 credits
Teacher Certification
Refer to the Program Structure section
CTSO
SkillsUSA, FL-TSA
SOC Codes (all applicable) 
49-9043 – Maintenance Workers, Machinery
CTE Program Resources 
http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml

Purpose 

This program offers a sequence of courses that provides coherent and rigorous content aligned with challenging academic standards and relevant technical knowledge and skills needed to prepare for further education and careers in the manufacturing career cluster; provides technical skill proficiency, and includes competency-based applied learning that contributes to the academic knowledge, higher-order reasoning and problem-solving skills, work attitudes, general employability skills, technical skills, and occupation-specific skills, and knowledge of all aspects of the manufacturing career cluster. 

The content includes but is not limited to safety and the proper use of tools and equipment, customer service, mathematics, blueprint reading, layout and metal fabrication, welding, electricity, two-stroke, four-stroke, and diesel engine repair, drive components, lubricants, employability skills, and entrepreneurship.

Additional Information relevant to this Career and Technical Education (CTE) program is provided at the end of this document.


Program Structure

This program is a planned sequence of instruction consisting of one occupational completion point.

To teach the course(s) listed below, instructors must hold at least one of the teacher certifications indicated for that course.

The following table illustrates the secondary program structure:

OCP
Course Number
Course Title
Teacher Certification
Length
SOC Code
Level
Graduation Requirement






A
8743010
Engineering Assisting 1
TEC ED 1 @ 2
1 credit
49-9043
2
VO

8743020
8743030
8743040
8743050
8743060
Engineering Assisting 2
Engineering Assisting 3
Engineering Assisting 4
Engineering Assisting 5
Engineering Assisting 6
BLDG CONST ¶7 ¶G
ELECTRONIC @7 7G
ENG 7G
IND ENGR  7G
MACH SHOP @7 7G
MILLWRIGHT 7G
TEC ED 1 @ 2
TECH CONST ¶7 ¶G
WELDING @7 7G
1 credit
1 credit
1 credit
1 credit
1 credit
49-9043
49-9043
49-9043
49-9043
49-9043
2
2
2
2
2
VO
VO
VO
VO
VO
(Graduation Requirement Abbreviations- EQ= Equally Rigorous Science, PA= Practical Arts, EC= Economics, VO= Career and Technical Education)

Academic Alignment Table

Academic alignment is an ongoing, collaborative effort of professional educators specializing in the fields of science, mathematics, English/language arts, and Career and Technical Education (CTE). This initiative supports CTE programs by improving student performance through the integration of academic content within CTE courses. Career and Technical Education courses that have been aligned to the Next Generation Sunshine State Standards for Science and the Florida Standards for Mathematics and English/Language Arts will show the following data: the quantity of academic standards in the CTE course; the total number of standards contained in the academic course; and the percentage of alignment to the CTE course.

Courses
Anatomy/ Physiology 
Honors
Astronomy     Solar/Galactic Honors
Biology 1
Chemistry 1
Earth-Space Science
Environmental Science
Genetics 
Integrated Science
Marine Science 1 Honors
Physical Science
Physics 1
8743010
**
**
**
**
**
**
**
**
**
**
**
8743020
**
**
**
**
**
**
**
**
**
**
**
8743030
**
**
**
**
**
**
**
**
**
**
**
8743040
**
**
**
**
**
**
**
**
**
**
**
8743050
**
**
**
**
**
**
**
**
**
**
**
8743060
**
**
**
**
**
**
**
**
**
**
**
**   Alignment pending review    						#   Alignment attempted, but no correlation to academic course

Courses
Algebra 1
Algebra 2
Geometry
English 1
English 2
English 3
English 4
8743010
**
**
**
**
**
**
**
8743020
**
**
**
**
**
**
**
8743030
**
**
**
**
**
**
**
8743040
**
**
**
**
**
**
**
8743050
**
**
**
**
**
**
**
8743060
**
**
**
**
**
**
**
**   Alignment pending review    						#   Alignment attempted, but no correlation to academic course

Florida Standards for Technical Subjects 

Florida Standards (FS) for English Language Arts and Literacy in History/Social Studies, Science, and Technical Subjects are the critical reading and writing literacy standards designed for grade 6 and above. These standards are predicated on teachers of history/social studies, science, and technical subjects using their content area expertise to help students meet the particular challenges of reading, writing, speaking, listening, and language in their respective fields. The FS for Mathematical Practices are designed for grades K-12 and describe varieties of expertise that educators at all levels should seek to develop in their students. These practices rest on important “processes and proficiencies” with longstanding importance in mathematics education.

Instructors must incorporate the Florida Standards for Technical Subjects and Mathematical Practices throughout instruction of this CTE program.  To access these standards, please click on the following link: http://www.fldoe.org/core/fileparse.php/5652/urlt/FloridaStandardsTechSubjects.rtf" http://www.fldoe.org/core/fileparse.php/5652/urlt/FloridaStandardsTechSubjects.rtf.  

Florida Standards for English Language Development (ELD)
English language learners communicate for social and instructional purposes within the school setting. ELD.K12.SI.1.1 

English Language Development (ELD) Standards Special Notes:
Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate for social and instructional purposes within the school setting.   For the given level of English language proficiency and with visual, graphic, or interactive support, students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link: http://www.cpalms.org/uploads/docs/standards/eld/SI.pdf.
For additional information on the development and implementation of the ELD standards, please contact the Bureau of Student Achievement through Language Acquisition at sala@fldoe.org.


Common Career Technical Core – Career Ready Practices

Career Ready Practices describe the career-ready skills that educators should seek to develop in their students.  These practices are not exclusive to a Career Pathway, program of study, discipline or level of education.  Career Ready Practices should be taught and reinforced in all career exploration and preparation programs with increasingly higher levels of complexity and expectation as a student advances through a program of study. 

1. Act as a responsible and contributing citizen and employee. 

2. Apply appropriate academic and technical skills. 

3. Attend to personal health and financial well-being. 

4. Communicate clearly, effectively and with reason. 

5. Consider the environmental, social and economic impacts of decisions. 

6. Demonstrate creativity and innovation. 

7. Employ valid and reliable research strategies. 

8. Utilize critical thinking to make sense of problems and persevere in solving them. 

9. Model integrity, ethical leadership and effective management. 

10. Plan education and career path aligned to personal goals. 

11. Use technology to enhance productivity. 

12. Work productively in teams while using cultural/global competence. 


Standards

After successfully completing this program, the student will be able to perform the following:

	Apply safety rules and procedures.

Use tools and equipment.
Demonstrate proficiency in applying customer service skills.
Perform mathematical calculations.
Demonstrate ability to read plans and drawings.
Perform measuring and layout operations.
Describe metals and their properties.
Operate metalworking machines.
Perform metal fabrication operations.
	Perform gas welding and cutting operations.
Perform electric metal-bonding operations.
Perform bench work skills.
Demonstrate knowledge of basic electricity and electronics.
Demonstrate proficiency in repairing and maintaining basic two-stroke cycle engines.
Demonstrate proficiency in repairing and maintaining basic four-stroke cycle engines.
Demonstrate proficiency in maintaining and repairing diesel engines.
Maintain drive components.
Maintain piping and tubing.
Troubleshoot hydraulic and pneumatic systems.
Handle and apply lubricants.

2017 – 2018
Florida Department of Education
Student Performance Standards

Course Title: 	Engineering Assisting 1
Course Number: 	8743010
Course Credit:	1

Note: TEC ED 1 @2  teacher certification applicable to Engineering Assisting 1 course only. Refer to the Program Structure section

Course Description:
This course includes instruction in basic skills as well as reading plans and performing measuring and layout operations.

Abbreviations: 
FS-M/LA = Florida Standards for Math/Language Arts
NGSSS-Sci = Next Generation Sunshine State Standards for Science

Note:  This course is pending alignment in the following categories:  FS-M/LA and NGSSS-Sci

CTE Standards and Benchmarks
FS-M/LA
NGSSS-Sci
Apply safety rules and procedures--The student will be able to:


	Practice shop safety rules and procedures.



	Practice personal safety rules and procedures.



	Practice fire safety rules and procedures.



	Practice electrical safety rules and procedures.



	Practice tool safety rules and procedures.



	Maintain a clean work and shop area.



	Use tools and equipment--The student will be able to:



	Use general hand tools.



	Use special hand tools.



	Use precision measuring tools.



	Use power tools.



	Use fasteners.



	Use gaskets and choose sealants.



	Demonstrate proficiency in applying customer service skills--The student will be able to:



	Prepare service orders properly.



	Communicate solutions to customers.



	Follow manufacturers' service manuals.



	Locate parts in a parts catalog or on microfiche.



	Perform mathematical calculations--The student will be able to:



	Make job-related decimal and fraction calculations.



	Solve job-related problems by adding, subtracting, multiplying and dividing numbers.



	Solve job-related problems using a hand-held calculator.



	Solve job-related problems using basic formulas.



	Solve job-related problems using basic geometry.



	Measure a workpiece and compare measurements with blueprint specifications.



	Solve job-related problems using mathematical handbooks, charts, and tables.



	Convert measurements from English to metric and from metric to English units.



	Demonstrate ability to read plans and drawings--The student will be able to:



	Identify dimensions.



	Identify lists of materials and specifications.



	Identify section views/detail views.



	Sketch and dimension a part.



	Disassemble and assemble parts using an exploded view drawing.



	Interpret blueprint abbreviations.



	Identify dimensioning of radii, round holes, fillets, and chamfers.



	Identify screw threads and bolt types.



	Apply dimensional tolerances.



	Identify metal fabrication symbols used in blueprints.



	Perform measuring and layout operations--The student will be able to:



	Perform basic geometric construction.



	Use marking gages, center punches, scribes, surface gages, squares, dividers, dial indicators, protractors, surface plates, depth gages, and circumference rules.



	Develop patterns using parallel line, radial lines, and triangulation.



	Make metal fabrication sketches.



	Read and measure with steel rules.



	Read and measure with micrometers.



	Read and measure with vernier tools.



	Read and measure with dial calipers.



	Read and measure with dial indicators.
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Florida Department of Education
Student Performance Standards

Course Title: 	Engineering Assisting 2
Course Number: 	8743020
Course Credit:	1

Course Description:
This course includes instruction in metal fabricating skills. 

Abbreviations: 
FS-M/LA = Florida Standards for Math/Language Arts
NGSSS-Sci = Next Generation Sunshine State Standards for Science

Note:  This course is pending alignment in the following categories:  FS-M/LA and NGSSS-Sci

CTE Standards and Benchmarks
FS-M/LA
NGSSS-Sci
Describe metals and their properties--The student will be able to:


	Describe the steelmaking process.



	Describe the differences between ferrous and nonferrous metals.



	Describe casting, alloys, and forging.



	Identify metals such as galvanized iron and steel, aluminum, stainless steel, sheet metal, copper, and brass.



	Identify properties of the most common metals.



	Identify and describe common gages, shapes, and dimensions of purchased materials.



	Operate metalworking machines--The student will be able to:



	Identify the purpose of various types of machine shop equipment.



	Operate a drill press utilizing the correct drilling speed.



	Operate a band saw utilizing the correct cutting speed.



	Demonstrate clamping devices for securing stock for drilling.



	Identify types and sizes of drill bits.



	Use portable power saw equipment.



	Use a cutoff or power hacksaw.



	Use electric and air utility grinders.



	Sharpen drill bits.



	Select proper type of abrasive wheels for grinding machines.



	Perform metal fabrication operations--The student will be able to:



	Fabricate metal, edges, and seams.



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



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



	Join metals using solder, rivets, and mechanical fasteners.






2017 – 2018
Florida Department of Education
Student Performance Standards

Course Title: 	Engineering Assisting 3
Course Number: 	8743030
Course Credit:	1

Course Description:
This course includes instruction in welding and metal bonding.

Abbreviations: 
FS-M/LA = Florida Standards for Math/Language Arts
NGSSS-Sci = Next Generation Sunshine State Standards for Science

Note:  This course is pending alignment in the following categories:  FS-M/LA and NGSS-Sci

CTE Standards and Benchmarks
FS-M/LA
NGSSS-Sci
Perform gas welding and cutting operations--The student will be able to:


	Identify welding cylinders, regulators, hoses, pressure gages, and torches.



	Describe welding equipment safety procedures.



	Demonstrate proper flame settings.



	Demonstrate basic gas welding skills.



	Demonstrate procedures for adjusting and operating the oxyacetylene cutting torch.



	Demonstrate freehand and guide cutting of various metal thickness.



	Perform electric metal-bonding operations--The student will be able to:



	Describe and demonstrate the spot and arc welding process.



	Demonstrate basic procedures for safely adjusting and operating an arc welder, selecting a rod, striking and maintaining an arc, welding in various positions, and clamping.



	Set up and operate a spot welder.



	Explain and demonstrate the MIG welding process.



	Apply basic procedures for safely adjusting, operating, cleaning, and maintaining MIG welding equipment.



	Apply basic procedures for safely adjusting and operating a TIG welder, welding in various positions, selecting proper tips, and choosing filler metal.



	Perform bench work skills--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 holes by using hand reamers.



	Hand-sharpen cutting tools by using abrasive stones.



	Hone and lap surfaces.



	Remove damaged screws and other hardware.



	Deburr work pieces.





2017 – 2018
Florida Department of Education
Student Performance Standards

Course Title: 		Engineering Assisting 4
Course Number: 	8743040
Course Credit:	1

Course Description:
This course includes instruction in basic electricity and electronics.

Abbreviations: 
FS-M/LA = Florida Standards for Math/Language Arts
NGSSS-Sci = Next Generation Sunshine State Standards for Science

Note:  This course is pending alignment in the following categories:  FS-M/LA and NGSS-Sci

CTE Standards and Benchmarks
FS-M/LA
NGSSS-Sci
Demonstrate knowledge of basic electricity and electronics--The student will be able to:


	Define electrical/electronic terms.



	Explain the theory and application of magnetism.



	Explain Ohm's Law.



	Describe DC and AC circuits.



	Demonstrate an entry-level understanding of electrical control equipment.
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Florida Department of Education
Student Performance Standards

Course Title: 		Engineering Assisting 5
Course Number: 	8743050
Course Credit:	1

Course Description:
This course includes instruction in maintaining two- and four-stroke engines.

Abbreviations: 
FS-M/LA = Florida Standards for Math/Language Arts
NGSSS-Sci = Next Generation Sunshine State Standards for Science

Note:  This course is pending alignment in the following categories:  FS-M/LA and NGSS-Sci

CTE Standards and Benchmarks
FS-M/LA
NGSSS-Sci
Demonstrate proficiency in repairing and maintaining basic two-stroke cycle engines--The student will be able to:


	Explain the basic principles of the operation of the two-stroke cycle internal combustion engine.



	Identify types of engines.



	Locate engine serial and model numbers.



	Identify engine assemblies and systems.



	Disassemble engines.



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



	Remove, clean, and inspect piston rods and assemblies.



	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 specification.



	Check rod and piston assembly alignment.



	Install rings on pistons.



	Install piston rod assemblies.



	Check needle bearings.



	Inspect crankshafts and install seals.



	Inspect, clean, and/or replace reed valves.



	Reassemble engines.



	Demonstrate proficiency in repairing and maintaining basic four-stroke cycle engines--The student will be able to:



	Explain the basic principles of the operation of the four-stroke cycle internal combustion engine.



	Identify types of four-stroke cycle engines.



	Locate engine serial and model numbers.



	Identify engine assemblies and systems.



	Disassemble engines.



	Clean and inspect heads for cracks, warpage, and damaged spark plug threads.



	Inspect valves for warpage, burns, cracks, stem wear, tip wear, and margin.



	Grind valve seats and reface valves.



	Check and inspect springs for free height, distortion, and installed height.



	Adjust valve lash.



	Remove and inspect camshafts and lifters.



	Measure camshafts.



	Service camshaft bearings.



	Clear and inspect lifters for wear.



	Time valve drive assemblies.



	Remove piston from rod assemblies.



	Measure out-of-round and cylinder taper with a dial bore gage or micrometer.



	Check piston pins and bosses for wear.



	Measure piston ring lands width, out-of-round, and taper.



	Measure the piston ring gap in the cylinder bore.



	Install and fit piston pins.



	Check rod and piston assembly alignment.



	Remove and replace rod bearings.



	Hone and clean cylinders.



	Install rings on pistons.



	Measure and check crankshafts with a micrometer.



	Check for endplay.



	Check the bearing bore with a telescoping gage using special tools provided by the engine manufacturer.



	Reassemble engines.



	Install oil seals.



	Demonstrate proficiency in maintaining and repairing diesel engines--The student will be able to:



	Identify diesel engine operating principles (two- and four-stroke cycle engines).



	Identify components of two- and four-stroke cycle engines.



	Troubleshoot and repair cooling systems.



	Troubleshoot and repair lubrication systems.



	Troubleshoot and repair induction and exhaust systems.



	Maintain drive components--The student will be able to:



	Demonstrate safety procedures for maintaining drive components.



	Identify types of bearings.



	Remove, inspect, and/or replace bearings.



	Remove and replace seals.



	Perform shaft alignment.



	Identify types of belts.



	Identify types of chains.



	Perform tension adjustments on belt and chain drives.



	Troubleshoot belts and chain drives.
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Course Title: 		Engineering Assisting 6
Course Number: 	8743060
Course Credit:	1

Course Description:
This course includes instruction in troubleshooting hydraulic and pneumatic systems and their components.

Abbreviations: 
FS-M/LA = Florida Standards for Math/Language Arts
NGSSS-Sci = Next Generation Sunshine State Standards for Science

Note:  This course is pending alignment in the following categories:  FS-M/LA and NGSS-Sci

CTE Standards and Benchmarks
FS-M/LA
NGSSS-Sci
Maintain piping and tubing--The student will be able to:


	Identify components of a piping system.



	Explain maintenance considerations of metallic and non-metallic piping system.



	Join copper tubing.



	Join common fittings.



	Join metallic pipe.



	Join plastic pipe.



	Explain valve operation and maintenance.



	Troubleshoot hydraulic and pneumatic systems--The student will be able to:



	Explain safety procedures for troubleshooting hydraulic and pneumatic systems.



	Read hydraulic and pneumatic schematics.



	Explain hydraulic and pneumatic troubleshooting techniques.



	Install hydraulic and pneumatic system components.



	Troubleshoot, repair, and install valves.



	Troubleshoot air compressors and hydraulic pumps.



	Handle and apply lubricants--The student will be able to:



	Explain the functions of lubrication.



	Explain the properties of oil lubricants and factors determining the selection of lubricants.



	Identify the types, advantage, and functions of lubricant additives.



	Identify grease application.



	Identify lubricating systems and methods.



	Explain lubricant storage and handling methods.



	Lubricate a piece of industrial equipment.






Additional Information

Laboratory Activities

Laboratory investigations that include scientific inquiry, research, measurement, problem solving, emerging technologies, tools and equipment, as well as, experimental, quality, and safety procedures are an integral part of this career and technical program/course. Laboratory investigations benefit all students by developing an understanding of the complexity and ambiguity of empirical work, as well as the skills required to manage, operate, calibrate and troubleshoot equipment/tools used to make observations. Students understand measurement error; and have the skills to aggregate, interpret, and present the resulting data. Equipment and supplies should be provided to enhance hands-on experiences for students.

Special Notes

MyCareerShines is an interactive resource to assist students in identifying their ideal career and to enhance preparation for employment. Teachers are encouraged to integrate this resource into the program curriculum to meet the employability goals for each student. Access MyCareerShines by visiting: www.mycareershines.org.

Career and Technical Student Organization (CTSO)

SkillsUSA and Florida Technology Student Association (FL-TSA) are the intercurricular career and technical student organizations for providing leadership training and reinforcing specific career and technical skills.  Career and Technical Student Organizations provide activities for students as an integral part of the instruction offered.  

Cooperative Training – OJT

On-the-job training is appropriate but not required for this program.  Whenever offered, the rules, guidelines, and requirements specified in the OJT framework apply. 

Accommodations

Federal and state legislation requires the provision of accommodations for students with disabilities as identified on the secondary student’s Individual Educational Plan (IEP) or 504 plan or postsecondary student’s accommodations’ plan to meet individual needs and ensure equal access. Accommodations change the way the student is instructed. Students with disabilities may need accommodations in such areas as instructional methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special communication systems. Documentation of the accommodations requested and provided should be maintained in a confidential file.

In addition to accommodations, some secondary students with disabilities (students with an IEP served in Exceptional Student Education (ESE)) will need modifications to meet their needs. Modifications change the outcomes or what the student is expected to learn, e.g., modifying the curriculum of a secondary career and technical education course. Note: postsecondary curriculum and regulated secondary programs cannot be modified.

Some secondary students with disabilities (ESE) may need additional time (i.e., longer than the regular school year), to master the student performance standards associated with a regular Occupational Completion Point (OCP) or a Modified Occupational Completion Point (MOCP). If needed, a student may enroll in the same career and technical course more than once. Documentation should be included in the IEP that clearly indicates that it is anticipated that the student may need an additional year to complete an OCP/MOCP. The student should work on different competencies and new applications of competencies each year toward completion of the OCP/MOCP. After achieving the competencies identified for the year, the student earns credit for the course. It is important to ensure that credits earned by students are reported accurately. The district’s information system must be designed to accept multiple credits for the same course number for eligible students with disabilities.

Additional Resources

For additional information regarding articulation agreements, Bright Futures Scholarships, Fine Arts/Practical Arts Credit and Equivalent Mathematics and Equally Rigorous Science Courses please refer to:
http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml 


