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LANCASTER CITY 

SCHOOLS 
 

The Vision 
 

 

 

Lancaster City Schools will prepare, inspire, and 

empower all students to be life-long learners and 

socially responsible citizens who are able to 

communicate and meet the challenges of an ever-

changing global society. 
 
 

The Mission 
 

Lancaster City Schools, the Place to Be for Learning, 

Caring, Succeeding  
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Lancaster City Schools 

Educational Philosophy 

 

 

 

The School Board believes in the dignity and uniqueness of each student and recognizing 

their inherent differences, endeavors to provide a broad curriculum enabling students to 

reach their maximum potential. 

 

Success in education necessitates a curriculum that considers multiple learning styles and 

which encompasses a variety of teaching methods. 

 

Mental and emotional development begins at birth and continues throughout life.  Each of 

our schools must strive to create an atmosphere which fosters healthy and productive 

attitudes toward education and which encourages a life-long interest in learning. 

 

The Lancaster City Schools are committed to: 

 

1. teaching 21
st
 century skills pertaining to reading, writing, mathematics, historical 

perspective, scientific inquiry, technology, arts, culture, health and wellness, 

social and vocational areas to meet or exceed a mastery level so that students 

continue intellectual growth and development; 

 

2. providing experiences which enable students to develop critical thinking, 

reasoning, problem solving and decision making skills; 

 

3. stimulating creativity, encouraging personal enrichment, 

 

4.  and providing approaches to wellness that enable students to define their 

individuality; 

 

5. fostering attitudes of acceptance and respect for the ideas, beliefs and goals of 

others; 

 

6. fostering attitudes of social responsibility so that every student contributes to their 

community in a positive way; 

 

Our ultimate goal is to generate graduates of the Lancaster City Schools who, as adults, 

will stand confidently, participate fully, learn continually and contribute meaningfully to 

our world.  
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Lancaster City Schools 

Goals and Objectives 

 

 

 

The goal of this school system is to accept responsibility for the development of each 

child into an adult who can stand confidently, participate fully, learn continually and 

contribute meaningfully to our world.   

To achieve the desired goal, five equally important objectives with desired outcomes will 

be incorporated into our curriculum planning:  

1.  To ensure that each student develops mastery in academic skills.   

 

2.  To ensure that each student develops the capacity to recognize and analyze current and 

future challenges and opportunities.   

3.  To ensure the development of meaningful interpersonal relationships among students, 

staff and the community.   

4.  To ensure that staff, students and parents are afforded maximum feasible participation 

in the development and evaluation of programs and policies that meet the educational 

needs of all stakeholders. 

5.  To ensure maximum efficiency in the allocation of human and material resources.   
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Program Philosophy 

 
 

 

 To prepare students interested in an industrial maintenance or engineering related 

profession with the academic, technical and employability skills necessary for success at 

an entry level employment position in an industrial or manufacturing setting, at a post-

secondary educational institute, industrial apprenticeship, or a combination therein. 

 

 

 

 

 

Acknowledgments 

 

 

 
The framework for Ohio career-technical education is outlined in the Ohio Revised Code 

3301-61-03 and subsequent administrative rules which specify career-technical 

programming based on 16 career fields. Core competencies span the Manufacturing and 

Engineering Career Field  and address critical workplace skills, including technical skills, 

academic foundation and career exploration, communication, business process, legal and 

ethical responsibilities, and health and safety. Career field technical content standards 

outline the knowledge and skills needed for success within a career field, multiple 

pathways and in some cases, areas of specialization. The standards serve as the 

framework for developing strong career pathways that connect secondary and 

postsecondary education systems with the workplace. The standards provide the basis for 

the curriculum for the Systems Tech program at Lancaster High School and are used in 

the development of the course of study. 

 

 

Eric Morris, Instructor 

Steve Wigton, Superintendent 

Jenny O’Hare, Director of Instructional Services 
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 Unit 1: Safety, Health, Environmental Issues and 

Housekeeping 

 
BIL: Essential  

 

EDU: 
12 AD 

P R 

 

Competency 1.1: Adhere to emergency response (ER) and evacuation. 

Descriptors: 

1.1.1 Practice first aid response.  

1.1.2 Describe the response to an emergency warning. 

1.1.3 Describe the safe response to an environmental spill. 

1.1.4 Read and describe HAZCOM/MSDS. 

1.1.5 Determine appropriate fire protection equipment (e.g., fire extinguishers, hoses, 

storage of flammable and/or hazardous materials.  

 

Correlated Science Academic Content Benchmarks 

 

 Participate in and apply the processes of scientific investigation to create models and to 

design, conduct, evaluate and communicate the results of these investigations. (Scientific 

Inquiry A, 9-10) 

 

 Make appropriate choices when designing and participating in scientific investigations 

by using cognitive and manipulative skills when collecting data and formulating 

conclusions from the data. (Scientific Inquiry A, 11-12) 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency: 1.2 Adhere to electrical safety procedures. 

Descriptors: 

1.2.1 Recognize appropriate boundaries to unshielded energized parts. 

1.2.2 Recognize electrical hazards. 

1.2.3 Use safe practices around electrical power sources (e.g., double-insulated tools, 

ground faults, switches). 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 



 

6 

 

Competency 1.3: Utilize personal protective equipment (PPE) and clothing. 

Descriptors: 

1.3.1 Don appropriate hearing and respiratory protection. 

1.3.2 Don appropriate harnesses and lanyards. 

1.3.3 Don appropriate protective clothing. 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 1.4 Follow personal protective safety procedures. 

Descriptors: 

1.4.1 Demonstrate proper lifting (e.g., back safety, ergonomics). 

1.4.2 Identify safe eye protection procedures. 

1.4.3 Identify location of emergency shower/eye-washing station. 

1.4.4 Identify safe fall protection. 

1.4.5 Practice ladder safety. 

1.4.6 Explain bloodborne pathogens. 

1.4.7 Describe confined space safety procedures. 

 

Correlated English Language Arts Academic Content Benchmarks 

 

 Use multiple resources to enhance comprehension of vocabulary.  (Vocabulary F, 8-10; 

Vocabulary E, 11-12) 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 1.5: Maintain housekeeping.  

Descriptors: 

1.5.1 Dispose of waste properly. 

1.5.2 Store hazardous waste materials properly. 

1.5.3 Clean up spills and job-site debris 

 

. 

1.5.4 Return unused parts to inventory. 

1.5.5 Stage parts properly. 

 

BIL: Essential  

 

EDU: 
12 AD 

P R 

 

Competency 1.6: Interpret document information. 

Descriptors: 

1.6.1 Communicate with operations personnel.  

1.6.2 Read and interpret work orders. 
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1.6.3 Read and interpret technical documents (e.g., schematics, blueprints, O&E 

manuals). 

1.6.4 Demonstrate mathematical skills to interpret mechanical print reading 

1.6.4 Use troubleshooting charts and diagrams. 

 

 

Correlated English Language Arts Academic Content Benchmarks 

 

 Use multiple resources to enhance comprehension of vocabulary.  (Vocabulary F, 8-10; 

 Demonstrate comprehension of print and electronic text by responding to questions (e.g., 

literal, inferential, evaluative and synthesizing). (Reading Process B, 8-10; Reading 

Process B, 11-12) 

 Apply knowledge of roots, affixes and phrases to aid understanding of content area 

vocabulary.  (Vocabulary D, 11-12) 

 Use multiple resources to enhance comprehension of vocabulary.  (Vocabulary F, 8-10; 

Vocabulary E, 11-12) 

 

 

 

Unit 2: Equipment  

 
BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 2.1: Prepare site for installation. 

Descriptors: 

2.1.1 Review installation plans and check equipment requirements. 

2.1.2 Verify adequate spacing and congruence with other equipment. 

2.1.3 Check for appropriate utilities (e.g., electric, gas, water). 

2.1.4 Complete modifications to the site before installation. 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 2.2: Design strategies for equipment rigging and movement. 

Descriptors: 

2.2.1 Determine necessary rigging to assure equipment safety and stability. 

2.2.2 Select the most efficient and reliable moving apparatus (e.g., jacks, bars, hoists, 

skids).  

2.2.3 Establish most efficient and secure movement route.  

2.2.4 Outline step-by-step movement plan. 

2.2.5 Assemble adequate number of crew members. 

 

 

 



 

8 

 

BIL: Essential 

 

EDU: 
12 AD 

I P 

 

Competency 2.3: Move equipment to new location. 

Descriptors: 

2.3.1 Assign and train crew members for specific roles. 

2.3.2 Follow the route, plan and strategies as developed. 

2.3.3 Address unforeseen barriers and modify plan as necessary. 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 2.4: Acclimatize equipment to new location.  

Descriptors: 

2.4.1 Complete set-up and maintenance procedures described in the operation manuals. 

2.4.2 Install bearings, seals and align with other equipment. 

2.4.3 Apply industrial lubricates as describe in the operations manual. 

2.4.4 Install appropriate auxiliary equipment (e.g., pumps, hydraulics, electrical 

panels)  

2.4.5 Fabricate and install safety guards as necessary. 

2.4.6 Inspect and troubleshoot machine and mechanical drive systems. 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

 

Competency 2.5: Inspect and calibrate tools and equipment.    

Descriptors: 

2.5.1 Inspect cranes, hoists and ladders. 

2.5.2 Inspect field machinery and tools (e.g., correct labeling, cracks, guards, cords). 

2.5.3 Inspect rolling stock/mobile equipment (e.g., mobile cranes, manlift/scissor lift, 

fork lift). 

2.5.4 Follow original equipment manufacturer’s posted load capacity for lifting 

equipment. 

2.5.5 Apply measurement principles to ensure accurate measurements. 

2.5.6 Convert measurement and engineering units. 

2.5.7 Use math principles to interpret the readings or measuring tools. 

2.5.8 Verify tool calibration. 

 

Correlated Mathematics Academic Content Benchmarks 

 

 Translate information from one representation (words, table, graph or equation) to 

another representation of a relation or function. (Algebra C, 8-10)  
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 Use algebraic representations, such as tables, graphs, expressions, functions and 

inequalities, to model and solve problem situations. (Algebra D, 8-10)  

 Solve systems of linear equations involving two variables graphically and 

symbolically. (Algebra H, 8-10)  
 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 2.6: Perform proper lockout/tagout procedures. 

Descriptors: 

2.6.1 Follow lockout/tagout procedures.  

2.6.2 Maintain zero energy state with a personal lock or tag 

2.6.3 Verify zero energy state. 

 

 

 

Unit 3: Electrical 

 
BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 3.1: Explain basic electrical theory. 

Descriptors: 

3.1.1 Define electricity. 

3.1.2 Define direct (DC) and alternating current (AC). 

3.1.3 Describe voltage, current and resistance in a circuit. 

3.1.4 Use Ohm’s Law to calculate voltage, amperes and resistance. 

3.1.5 Measure voltage, amperes and resistance. 

 

Correlated Mathematics Academic Content Benchmarks 

 

 Apply various measurement scales to describe phenomena and solve problems. 

(Measurement B, 11-12)  

 Solve problem situations involving derived measurements; e.g., density, acceleration. 

(Measurement D, 11-12) 

 Solve systems of linear equations involving two variables graphically and 

symbolically. (Algebra H, 8-10)  
 Model and solve problem situations involving direct and inverse variation. (Algebra H, 

8-10) 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 
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Competency 3.2: Analyze series and parallel circuits. 

Descriptors: 

3.2.1 Distinguish series from parallel circuits. 

3.2.2 Describe the role and function of resistors. 

3.2.3 Explain the operation of components connected in a series/parallel circuit. 

3.2.4 Explain the operation of electrical loads connected in a series/parallel circuit. 

3.2.5 Calculate voltage, amperes, resistance and power in a series/parallel circuit.  

3.2.6 Perform task related lock-out/tag-out procedures. 

 

Correlated Mathematics Academic Content Benchmarks 

 Apply various measurement scales to describe phenomena and solve problems. 

(Measurement B, 11-12)  

 Solve problem situations involving derived measurements; e.g., density, acceleration. 

(Measurement D, 11-12) 

 Model and solve problem situations involving direct and inverse variation. (Algebra H, 

8-10) 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 3.3: Explain magnetic theory. 

Descriptors: 

3.3.1 Describe magnetic principles and how a magnet works. 

3.3.2 Differentiate between a permanent and an electromagnet. 

3.3.3 Describe flux lines. 

3.3.4 Explain electromagnetic induction. 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 3.4: Analyze the fundamentals of alternating current.  

Descriptors: 

3.4.1 Identify the source of AC voltage. 

3.4.2 Trace the path of generated AC voltage from its source to where it is used. 

3.4.3 Discuss frequency of AC voltage. 

3.4.4 Explain the effects of a capacitor and inductor in an AC circuit. 

 

Correlated Mathematics Academic Content Benchmarks 

 Analyze functions by investigating rates of change, intercepts, zeros, asymptotes, and 

local and global behavior. (Algebra A, 11-12) 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 
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Competency 3.5: Examine transformers, three-phase and single-phase voltage. 

Descriptors: 

3.5.1 Explain the operation of a transformer. 

3.5.2 Discuss the difference between step-up and step-down transformers. 

3.5.3 Explain how inductance is used in the operation of a transformer. 

3.5.4 Distinguish between three-phase and single-phase voltage. 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 3.6: Describe relays, contactors and solenoids. 

Descriptors: 

3.6.1 Describe the function of relays or contactors in various motors. 

3.6.2 Identify the components in a control circuit. 

3.6.3 Identify the basic components of a solenoid and explain their function. 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 3.7: Install motors and power wiring in accordance with National 

Electric Codes (NEC). 

Descriptors: 

3.7.1 Interpret motor nameplate information and motor specifications on drawings. 

3.7.2 Wire single-phase and three-phase motors. 

3.7.3 Describe motor-control devices and circuits. 

3.7.4 Install motor controllers and verify motor rotation. 

 

BIL: Recommended 

 

EDU: 
12 AD 

P R 

 

Competency 3.8: Assess the operation of programmable logic controllers (PLCs). 

Descriptors: 

3.8.1 Describe the basic parts of any PLC. 

3.8.2 Discuss the classifications of PLCs. 

3.8.3 Interface motor to control. 

3.8.4 Create programmable controller ladder-logic program. 

 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 3.9: Install rough electrical wiring. 
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Descriptors: 

3.9.1 Interpret and follow NEC, state and local electrical codes. 

3.9.2 Determine the power distribution, including high-voltage.  

3.9.3 Interpret and follow drawings and schematics. 

3.9.4 Locate and install electrical service entrance. 

3.9.5 Locate and install electrical boxes, panels and overhead service. 

3.9.6 Lay out and install conduit runs. 

3.9.7 Pull conductors and install ground bonding systems. 

3.9.8 Install over-current protective devices. 

3.9.9 Utilize electrical test equipment to inspect and test rough installations. 

 

Correlated English Language Arts Academic Content Benchmarks 

 Demonstrate comprehension of print and electronic text by responding to questions (e.g., 

literal, inferential, evaluative and synthesizing). Reading Process B 8-10; Reading 

Processes B, 11-12) 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 3.10: Install finish wiring. 

Descriptors: 
3.10.1 Locate and install wiring, receptacles, switches and fixtures. 

3.10.2 Connect appliances 

3.10.3 Install low-voltage systems (e.g. communication and telephone systems, control 

systems,lighting systems) 

3.10.4 Install over-current protection and test installations 

3.10.5 Verify installations following established trouble-shooting and repair procedures 

 

 

 

Unit 4: Power Systems 

 
BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 4.1: Explain basic fluid power and operational components.  

Descriptors: 

4.1.1 Describe how the pressure and flow of a fluid relates to the functioning of a 

hydraulic and/or pneumatic actuator. 

4.1.2 Explain forces, pressure, power, energy conversion, efficiencies of components 

and energy loss to friction slippage and leakage. 

4.1.3 Predict the performance of an actuator under meter-in and meter-out conditions. 

4.1.4 Read and interpret hydraulic and pneumatic schematics and model codes. 

4.1.5 Specify a hydraulic power unit (HPU) considering pressure, flow (power), heat, 

dissipation, filtration, fluid and maintenance. 
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4.1.6 Discuss environmental concerns related to fluid power, such as, leakage, noise, 

reclaiming and disposal. 

 

Correlated Science Academic Content Benchmarks 

 Explain the movement of objects by applying Newton’s three laws of motion. 

(Physical Sciences D, 9-10) 
 

BIL: Essential 

 

EDU: 
12 AD 

I P 

 

Competency 4.2: Analyze basic hydraulic systems. 

Descriptors: 

4.2.1 Identify the basic parts of a hydraulic system and describe their function. 

4.2.2 Explain the function of the various directional and proportional control valves. 

4.2.3 Define the various types and functions of a pump. 

4.2.4 Explain basic hydraulic circuits. 

4.2.5 Perform general maintenance to hydraulic systems. 

4.2.6 Inspect and replace the various components of a hydraulic system. 

4.2.7 Demonstrate basic procedures to de-energize hydraulic systems. 

 

BIL:  Essential 

 

EDU: 
12 AD 

I P 

 

Competency 4.3: Analyze basic pneumatic systems. 

Descriptors: 

4.3.1 Identify the basic parts of a pneumatic system and describe their function.  

4.3.2 Differentiate a pneumatic system from a hydraulic system. 

4.3.3 Explain the function of various directional and proportional control valves. 

4.3.4 Define the various types and functions of a compressor. 

4.3.5 Calculate force of a pneumatic cylinder. 

4.3.6 Use Boyles law to calculate changes in pressure and volume. 

4.3.7 Explain and connect basic pneumatic circuits. 

4.3.8 Perform general maintenance to pneumatic systems.  

4.3.9 Inspect and replace the various components of a pneumatic system. 

4.3.10 Demonstrate basic procedures to de-energize pneumatic systems. 

 

Correlated Mathematics Academic Content Benchmarks 

 Apply various measurement scales to describe phenomena and solve problems. 

(Measurement B, 11-12)  

 Solve problem situations involving derived measurements; e.g., density, acceleration. 

(Measurement D, 11-12) 

 

Correlated Science Academic Content Benchmarks 

 Apply principles of forces and motion to mathematically analyze, describe and predict 

the net effects on objects or systems. (Physical Sciences D, 11-12) 
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BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 4.4: Analyze pumps and pumping systems. 

Descriptors: 

59.4.1 Describe the types of positive and non-positive displacement pumps and their 

respective functions. 

59.4.2 Explain flow, head pressure and cavitation. 

59.4.3 Read pump curves. 

59.4.4 Align precision and non-precision couplings. 

59.4.5 Demonstrate disassembly and assemble procedures. 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 4.5: Examine the basic mechanics of a mechanical system. 

Descriptors: 

4.5.1 Describe the basic theory involved with the six simple machines. 

4.5.2 Discuss the relationship between mass, force and acceleration. 

4.5.3 Differentiate the different types of force (e.g., torque, thrust, stress, friction). 

4.5.4 Distinguish potential energy from kinetic energy. 

4.5.5 Calculate the force, distance and speed of pulleys. 

 

Correlated Mathematics Academic Content Benchmarks 

 Estimate, compute and solve problems involving real numbers, including ratio, 

proportions and percent, and explain solutions. (Number G, 8-10) 

 Demonstrate fluency in operations with real numbers, vectors and matrices, using mental 

computation or paper and pencil calculations for simple cases and technology for more 

complicated cases. (Numbers D, 11-12) 

 Solve problem situations involving derived measurements; e.g., density, acceleration. 

(Measurement D, 11-12) 

 

Correlated Science Academic Content Benchmarks 

 Explain the movement of objects by applying Newton’s three laws of motion. 

(Physical Sciences D, 9-10) 
 Apply principles of forces and motion to mathematically analyze, describe and predict 

the net effects on objects or systems. (Physical Sciences D, 11-12) 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 4.6: Analyze power transmission systems. 

Descriptors: 
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4.6.1 Explain the theory of operation and function of each component used in the 

transmission4f power (e.g., gears, couplings, belts, chains, bearings). 

4.6.2 Describe the different types of gears, couplings, belts, chains, etc. 

4.6.3 Discuss the applications for different types of bearings. 

4.6.4 Calculate speed and torque ratios for belt and chain drives. 

 

Correlated Mathematics Academic Content Benchmarks 

 Solve problem situations involving derived measurements; e.g., density, acceleration. 

(Measurement D, 11-12) 

 

Correlated Science Academic Content Benchmarks 

 Apply principles of forces and motion to mathematically analyze, describe and predict 

the net effects on objects or systems. (Physical Sciences D, 11-12) 

 

 

BIL:  Recommended 

 

EDU: 
12 AD 

I P 

 

Competency 4.7: Perform shaft alignment on rotating equipment. 

Descriptors: 

4.7.1 Use dial indicators in aligning the shaft 

4.7.2 Use laser alignment techniques in the aligning the shaft 

 

 

 

Unit 5: Machining Operations 
 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 5.1: Apply technical skills to bench operations. 

Descriptors: 

5.1.1 Interpret and apply information from prints and specifications. 

5.1.2 Explain and utilize measuring tools that are basic to machining operations. 

5.1.3 Perform basic layouts according to print specifications. 

5.1.4 Describe the materials used in common industrial maintenance operations. 

5.1.5 Explain the heat treating, annealing and tempering processes. 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 5.2: Apply technical skills to machining operations.  

Descriptors: 
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5.2.1 Explain the basic operations performed by the various machining equipment 

(e.g., lathes, mills, drill presses, saws, pedestal grinders). 

5.2.2 Describe the function of finishing equipment (e.g., cylindrical, surface grinders). 

5.2.3 Differentiate between the various abrasives used on grinders. 

5.2.4 Demonstrate mounting and tooling set-up procedures for the various machines. 

5.2.5 Perform basic machining operations to form, shape, bore and modify materials 

(e.g., steel, alloys, plastics, composites). 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 5.3: Demonstrate preventive and breakdown maintenance procedures. 

Descriptors: 

5.3.1 Complete preventive maintenance procedures described in the operation 

manuals. 

5.3.2 Calibrate measuring instruments to assure accurate performance. 

5.3.3 Troubleshoot and diagnose excessive wear and malfunctions. 

5.3.4 Maintain lockout/tagout procedures during machine repairs. 

5.3.5 Sharpen cutting tools for optimal performance. 

5.3.6 Weld saw blades and adjust saw blade guides. 

5.3.7 Inspect grinder wheels for defects and speed verification. 

  

 

 

Unit 6: Welding Operations 
 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 6.1: Explain fundamental principles to welding operations.  

Descriptors: 

6.1.1 Describe fumes, gases and toxic materials. 

6.1.2 Demonstrate gas storage and fire safety procedures. 

6.1.3 Interpret and apply information from prints and specifications. 

6.1.4 Perform basic layouts according to print specifications. 

6.1.5 Describe the various types of welding and welding applications. 

6.1.6 Describe the properties of materials used in common industrial maintenance 

operations. 

6.1.7 Inspect materials and predict the degrees of distortion. 

6.1.8 Explain destructive and non-destructive methods of test examinations. 

 

Correlated Science Academic Content Benchmarks 

 Describe the identifiable physical properties of substances (e.g., color, hardness, 

conductivity, density, concentration and ductility).  Explain how changes in these 

properties can occur without changing the chemical nature of the substance. (Physical 

Sciences C, 9-10) 
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BIL:  Essential 

 

EDU: 
12 AD 

I P 

 

Competency 6.2: Demonstrate power metalworking machinery. 

Descriptors: 

6.2.1 Explain the operations performed by power metalworking machinery (e.g., power 

shears, pedestal grinders, drill presses, iron worker, power break, power saw). 

6.2.2 Demonstrate mounting and tooling set-up procedures for the various machines. 

6.2.3 Perform basic operations to form, shape and modify materials. 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 6.3: Perform oxyacetylene cutting and welding operations. 

Descriptors: 

6.3.1 Describe the various cutting and welding operations and explain their common 

applications. 

6.3.2 Demonstrate oxyacetylene brazing and soldering. 

6.3.3 Perform oxyacetylene cutting and welding operations. 

 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 6.4: Demonstrate arc welding operations. 

Descriptors: 

6.4.1 Describe the various joint designs and their applications. 

6.4.2 Describe arc welding set-up procedures. 

6.4.3 Explain the criteria for selecting electrodes. 

6.4.4 Identify the joint, select the electrode and adjust the welder. 

6.4.5 Demonstrate welds in all positions. 

6.4.5 Demonstrate plasma cutting. 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 6.5: Perform Gas Tungsten Arc Welding (GTAW) and Gas Metal Arc 

Welding (GTAM) operations. 

Descriptors: 

6.5.1 Differentiate GTAW from GMAW operations. 
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6.5.2 Demonstrate GTAW set-up and operations (e.g., stainless steel, mild steel, 

aluminum). 

6.5.3 Demonstrate GMAW set-up and operations (e.g., stainless steel, mild steel, 

aluminum). 

 

BIL: Essential 

 

EDU: 
12 AD 

P R 

 

Competency 6.6: Demonstrate preventive and breakdown maintenance procedures. 

Descriptors: 

6.6.1 Complete preventive maintenance procedures described in the operation 

manuals. 

6.6.2 Troubleshoot and diagnose excessive wear and malfunctions. 

6.6.3 Maintain lockout/tagout procedures during machine repairs. 

6.6.4 Inspect grinder wheels for defects and speed verification. 

6.6.5 Describe and test various types of welds and cutting operations. 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 6.7: Complete fabrication operations. 

Descriptors: 

6.7.1 Lay out pattern or prototype. 

6.7.2 Cut/form materials to size. 

6.7.3 Spot weld and use fasteners to assemble fabrication. 

6.7.4 Demonstrate appropriate welding operations to complete the fabrication 

 

 

 

Unit 7:  Carpentry 
 

BIL: Recommended 

 

EDU: 
12 AD 

I P 

 

Competency  Explain the basic processes required to complete carpentry 

operations. 

Descriptors: 

7.1.1 Interpret construction drawings and demonstrate construction layout procedures. 

7.1.2 Select materials for various construction applications. 

7.1.3 Describe basic structural elements of buildings. 

7.1.4 Use construction formulas to calculate requirements for structural components.   
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Correlated Mathematics Academic Content Benchmarks 

 Use formulas to find surface area and volume for specified three-dimensional objects 

accurate to a specified level of precision. (Measurement B, 8-10)  

 Apply indirect measurement techniques, tools and formulas, as appropriate, to find 

perimeter, circumference and area of circles, triangles, quadrilaterals and composite 

shapes, and to find volume of prisms, cylinders, and pyramids. (Measurement C, 8-10)  

 

 

BIL:  Recommended 

 

EDU: 
12 AD 

I P 

 

Competency 7.3: Construct, restore or remodel exterior finishing elements. 

Descriptors: 
7.3.1 Describe the various external finishing operations. 

7.3.2 Complete exterior finishing operations (e.g., paint; install siding, shingles, vents, 

garage doors). 

7.3.3 Complete glass cutting, installation and glazing operations. 

7.3.4 Construct optional external features (e.g., porches, decks, balconies, awnings) 

 

             BIL:              Recommended 

 

EDU: 
12 AD 

I P 

 

Competency 7.4: Restore or remodel interior finishing elements. 

Descriptors: 
7.4.1 Describe the various internal finishing operations. 

7.4.2 Complete interior finishing operations (e.g., paint; wallpaper; install cabinets, 

countertops, molding, storm windows and doors). 

7.4.3 Install or repair locks sets, hinges, window treatments, storage facilities, etc.  

7.4.4 Install and/or repair drywall, plaster, paneling, etc.  

 

 

 

Unit 8: Plumbing and Pipefitting 
 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 8.1: Analyze information from a complete set of blueprints. 

Descriptors: 

8.1.1 Verify the dimensions shown on the site plans. 

8.1.2 Estimate and assemble the type, size and amount of piping materials.  

8.1.3 Locate plumbing entry point, wall and chases. 

8.1.4 Develop sketches of the piping and drain systems. 
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8.1.5 Apply code regulations to plumbing installations. 

 

Correlated English Language Arts Academic Content Benchmarks 

 Demonstrate comprehension of print and electronic text by responding to questions (e.g., 

literal, inferential, evaluative and synthesizing). (Reading Process B, 8-10; Reading 

Process B, 11-12) 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 8.2: Install or repair drainage system. 

Descriptors: 

8.2.1 Identify the common components of a drainage system and describe their 

function. 

8.2.2 Calculate slope required for building sewer lines. 

8.2.3 Modify structural features without weakening the structure. 

8.2.4 Install drainage system components (e.g., overflows, traps, base drains, sewer 

drains, storm drains, back vents, clean-outs).  

 

Correlated Mathematics Academic Content Benchmarks 

 Estimate, compute and solve problems involving real numbers, including ratio, 

proportion and percent, and explain solutions. (Number G, 8-10) 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 8.3: Install or repair water supply system. 

Descriptors: 

8.3.1 Identify the common components of a water supply system and describe their 

function. 

8.3.2 Discuss the contamination of water systems by cross connections. 

8.3.3 Demonstrate pipe connecting operations (e.g., thread, solder, glue). 

8.3.4 Explain the function of pressure regulators and relief valves8.3.5 Describe 

procedures to prevent frozen pipes. 

8.3.6 Describe methods for testing a water supply system for leaks. 

8.3.7 Perform water system pressure test on water supply systems. 

8.3.8 Install common fixtures and appliances. 

8.3.9 Troubleshoot and maintain fixtures (e.g., hot water heaters, faucets, urinals). 

8.3.10 Identify hazardous construction materials (e.g., asbestos, lead, mercury). 

 

BIL:  Essential 

 

EDU: 
12 AD 

P R 

 

Competency 8.4: Install or repair fuel piping systems 
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Descriptors: 

8.4.1 Discuss the physical properties and potential hazards associated with each fuel 

type. 

8.4.2 Identify the common components of a fuel piping system and describe their 

function. 

8.4.3 Explain methods of joining fuel piping for different types of materials. 

8.4.4 Describe the basic principles of fuel piping codes. 

8.4.5 Connect appliances to the fuel system. 

8.4.6 Perform testing procedures to check for leaks. 

 

BIL:  Essential 

 

EDU: 
12 AD 

I P 

 

Competency 8.5: Perform boiler maintenance. 

Descriptors: 

8.5.1 Explain the basic operating principles of boilers. 

8.5.2 Describe the safety precautions and procedures associated with maintaining 

boilers. 

8.5.3 Complete preventive maintenance procedures described in the operation manual. 

8.5.4 Inspect and test boilers for malfunctions. 

8.5.5 Repair or replace defective boiler components (e.g., gauges, relief valves, seals, 

gaskets, clean-out plugs, traps). 

 

BIL:  Essential 

 

EDU: 
12 AD 

I P 

 

Competency 8.6: Inspect and maintain sprinkler systems. 

Descriptors: 

8.6.1 Identify the various types of sprinkler systems (e.g., wet, dry, dry chemical)  

8.6.2 Describe the function of the systems. 

8.6.3 Identify the various system components and describe their respective functions. 

8.6.4 Repair and replace system components. 

8.6.5 Test and reset systems. 
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SYSTEMS TECH & INDUSTRIAL ENGINEERING 

Student Evaluations 

 

 

 
 Formative 

 Observation 

 Quizzes  

 Skill checks 

  Pretests 

             Non-linguistic representations 

                        

           Summative 

 Chapter tests  

         Key terms exercises 

 Shop Projects: work quality, quantity, cooperation, judgment, safety 

            Modular Industrial Trainers: end of unit tests 
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The described competencies will be connected to the literacy and math Common 

Core Standards listed below: Appendix A - Common Core Literacy Standards for 

Manufacturing and Engineering  

Literacy 

Key Ideas and Details: 

 

CCSS.ELA-Literacy.RST.11-12.1 
Cite specific textual evidence to support analysis of science and technical texts, attending 

to important distinctions the author makes and to any gaps or inconsistencies in the 

account. 

 

CCSS.ELA-Literacy.RST.11-12.2 
Determine the central ideas or conclusions of a text; summarize complex concepts, 

processes, or information presented in a text by paraphrasing them in simpler but still 

accurate terms. 

 

CCSS.ELA-Literacy.RST.11-12.3 
Follow precisely a complex multistep procedure when carrying out experiments, taking 

measurements, or performing technical tasks; analyze the specific results based on 

explanations in the text. 

 

Craft and Structure: 

 

CCSS.ELA-Literacy.RST.11-12.4 
Determine the meaning of symbols, key terms, and other domain-specific words and 

phrases as they are used in a specific scientific or technical context relevant to grades 11-

12 texts and topics. 

 

CCSS.ELA-Literacy.RST.11-12.5 
Analyze how the text structures information or ideas into categories or hierarchies, 

demonstrating an understanding of the information or ideas. 

 

CCSS.ELA-Literacy.RST.11-12.6 
Analyze the author's purpose in providing an explanation, describing a procedure, or 

discussing an experiment in a text, identifying important issues that remain unresolved. 

 

Integration of Knowledge and Ideas: 

 

CCSS.ELA-Literacy.RST.11-12.7 
Integrate and evaluate multiple sources of information presented in diverse formats and 

media (e.g., quantitative data, video, multimedia) in order to address a question or solve a 

problem. 

 

CCSS.ELA-Literacy.RST.11-12.8 
Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, 

verifying the data when possible and corroborating or challenging conclusions with other 

sources of information. 

http://www.corestandards.org/ELA-Literacy/RST/11-12/1/
http://www.corestandards.org/ELA-Literacy/RST/11-12/2/
http://www.corestandards.org/ELA-Literacy/RST/11-12/3/
http://www.corestandards.org/ELA-Literacy/RST/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/11-12/5/
http://www.corestandards.org/ELA-Literacy/RST/11-12/6/
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/8/
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CCSS.ELA-Literacy.RST.11-12.9 
Synthesize information from a range of sources (e.g., texts, experiments, simulations) 

into a coherent understanding of a process, phenomenon, or concept, resolving 

conflicting information when possible. 

 

Range of Reading and Level of Text Complexity: 

 

CCSS.ELA-Literacy.RST.11-12.10 
By the end of grade 12, read and comprehend science/technical texts in the grades 11-

CCR text complexity band independently and proficiently. 

 

CCSS.ELA-Literacy.WHST.11-12.1.a 
Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), 

distinguish the claim(s) from alternate or opposing claims, and create an organization that 

logically sequences the claim(s), counterclaims, reasons, and evidence. 

 

CCSS.ELA-Literacy.WHST.11-12.1.b 
Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant 

data and evidence for each while pointing out the strengths and limitations of both 

claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience's 

knowledge level, concerns, values, and possible biases. 

 

CCSS.ELA-Literacy.WHST.11-12.1.c 
Use words, phrases, and clauses as well as varied syntax to link the major sections of the 

text, create cohesion, and clarify the relationships between claim(s) and reasons, between 

reasons and evidence, and between claim(s) and counterclaims. 

 

CCSS.ELA-Literacy.WHST.11-12.1.d 
Establish and maintain a formal style and objective tone while attending to the norms and 

conventions of the discipline in which they are writing. 

 

CCSS.ELA-Literacy.WHST.11-12.1.e 
Provide a concluding statement or section that follows from or supports the argument 

presented. 

 

CCSS.ELA-Literacy.WHST.11-12.2 
Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/experiments, or technical processes. 

 

CCSS.ELA-Literacy.WHST.11-12.2.a 

Introduce a topic and organize complex ideas, concepts, and information so that each new 

element builds on that which precedes it to create a unified whole; include formatting 

(e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding 

comprehension. 

 

http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
http://www.corestandards.org/ELA-Literacy/RST/11-12/10/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/1/a/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/1/b/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/1/c/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/1/d/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/1/e/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/a/
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CCSS.ELA-Literacy.WHST.11-12.2.b 
Develop the topic thoroughly by selecting the most significant and relevant facts, 

extended definitions, concrete details, quotations, or other information and examples 

appropriate to the audience's knowledge of the topic. 

 

CCSS.ELA-Literacy.WHST.11-12.2.c 
Use varied transitions and sentence structures to link the major sections of the text, create 

cohesion, and clarify the relationships among complex ideas and concepts. 

 

CCSS.ELA-Literacy.WHST.11-12.2.d 

Use precise language, domain-specific vocabulary and techniques such as metaphor, 

simile, and analogy to manage the complexity of the topic; convey a knowledgeable 

stance in a style that responds to the discipline and context as well as to the expertise of 

likely readers. 

 

CCSS.ELA-Literacy.WHST.11-12.2.e 
Provide a concluding statement or section that follows from and supports the information 

or explanation provided (e.g., articulating implications or the significance of the topic). 

 

CCSS.ELA-Literacy.WHST.11-12.3 
(See note; not applicable as a separate requirement) 

 

Production and Distribution of Writing: 

 

CCSS.ELA-Literacy.WHST.11-12.4 
Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. 

 

CCSS.ELA-Literacy.WHST.11-12.5 
Develop and strengthen writing as needed by planning, revising, editing, rewriting, or 

trying a new approach, focusing on addressing what is most significant for a specific 

purpose and audience. 

 

CCSS.ELA-Literacy.WHST.11-12.6 
Use technology, including the Internet, to produce, publish, and update individual or 

shared writing products in response to ongoing feedback, including new arguments or 

information. 

 

Research to Build and Present Knowledge: 

 

CCSS.ELA-Literacy.WHST.11-12.7 
Conduct short as well as more sustained research projects to answer a question (including 

a self-generated question) or solve a problem; narrow or broaden the inquiry when 

appropriate; synthesize multiple sources on the subject, demonstrating understanding of 

the subject under investigation. 

 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/b/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/c/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/d/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/e/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/3/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/4/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/5/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/6/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/7/
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CCSS.ELA-Literacy.WHST.11-12.8 
Gather relevant information from multiple authoritative print and digital sources, using 

advanced searches effectively; assess the strengths and limitations of each source in terms 

of the specific task, purpose, and audience; integrate information into the text selectively 

to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source 

and following a standard format for citation. 

 

CCSS.ELA-Literacy.WHST.11-12.9 
Draw evidence from informational texts to support analysis, reflection, and research. 

 

Range of Writing: 

 

CCSS.ELA-Literacy.WHST.11-12.10 

Write routinely over extended time frames (time for reflection and revision) and shorter 

time frames (a single sitting or a day or two) for a range of discipline-specific tasks, 

purposes, and audiences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/8/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/9/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/10/
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The described competencies will be connected to the literacy and math Common 

Core Standards listed below:  Appendix B - Common Core Mathematics Standards 
Manufacturing and Engineering 

 

Mathematical Practices 

 

CCSS.Math.Practice.MP1 Make sense of problems and persevere in solving them. 

 

CCSS.Math.Practice.MP2 Reason abstractly and quantitatively. 

 

CCSS.Math.Practice.MP3 Construct viable arguments and critique the reasoning of 

others. 

 

CCSS.Math.Practice.MP4 Model with mathematics. 

 

CCSS.Math.Practice.MP5 Use appropriate tools strategically. 

 

CCSS.Math.Practice.MP6 Attend to precision. 

 

CCSS.Math.Practice.MP7 Look for and make use of structure. 

 

CCSS.Math.Practice.MP8 Look for and express regularity in repeated reasoning. 

 

Mathematical Standards 

 

Define trigonometric ratios and solve problems involving right triangles 

 

CCSS.Math.Content.HSG.SRT.C.6 

Understand that by similarity, side ratios in right triangles are properties of the angles in 

the triangle, leading to definitions of trigonometric ratios for acute angles. 

 

CCSS.Math.Content.HSG.SRT.C.7 

Explain and use the relationship between the sine and cosine of complementary angles. 

 

CCSS.Math.Content.HSG.SRT.C.8 

Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied 

problems.
* 

 

Understand and apply theorems about circles 

 

CCSS.Math.Content.HSG.C.A.1 

Prove that all circles are similar. 

 

 

http://www.corestandards.org/Math/Content/HSG/SRT/C/6/
http://www.corestandards.org/Math/Content/HSG/SRT/C/7/
http://www.corestandards.org/Math/Content/HSG/SRT/C/8/
http://www.corestandards.org/Math/Content/HSG/C/A/1/
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CCSS.Math.Content.HSG.C.A.2 

Identify and describe relationships among inscribed angles, radii, and chords. Include the 

relationship between central, inscribed, and circumscribed angles; inscribed angles on a 

diameter are right angles; the radius of a circle is perpendicular to the tangent where the 

radius intersects the circle. 

 

CCSS.Math.Content.HSG.C.A.3 

Construct the inscribed and circumscribed circles of a triangle, and prove properties of 

angles for a quadrilateral inscribed in a circle. 

CCSS.Math.Content.HSG.C.A.4 

Construct a tangent line from a point outside a given circle to the circle. 

 

Explain volume formulas and use them to solve problems 

 

CCSS.Math.Content.HSG.GMD.A.1 

Give an informal argument for the formulas for the circumference of a circle, area of a 

circle, volume of a cylinder, pyramid, and cone. Use dissection arguments, Cavalieri's 

principle, and informal limit arguments. 

 

CCSS.Math.Content.HSG.GMD.A.2 

Give an informal argument using Cavalieri's principle for the formulas for the volume of 

a sphere and other solid figures. 

 

CCSS.Math.Content.HSG.GMD.A.3 

Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems.
* 

 

Apply trigonometry to general triangles 

 

CCSS.Math.Content.HSG.SRT.D.9 

Derive the formula A = 1/2 ab sin(C) for the area of a triangle by drawing an auxiliary 

line from a vertex perpendicular to the opposite side. 

 

CCSS.Math.Content.HSG.SRT.D.10 

Prove the Laws of Sines and Cosines and use them to solve problems. 

 

CCSS.Math.Content.HSG.SRT.D.11 

Understand and apply the Law of Sines and the Law of Cosines to find unknown 

measurements in right and non-right triangles (e.g., surveying problems, resultant forces). 

 

Understand and apply theorems about circles 

 

CCSS.Math.Content.HSG.C.A.1 

Prove that all circles are similar. 

 

CCSS.Math.Content.HSG.C.A.2 

Identify and describe relationships among inscribed angles, radii, and chords. Include the 

http://www.corestandards.org/Math/Content/HSG/C/A/2/
http://www.corestandards.org/Math/Content/HSG/C/A/3/
http://www.corestandards.org/Math/Content/HSG/C/A/4/
http://www.corestandards.org/Math/Content/HSG/GMD/A/1/
http://www.corestandards.org/Math/Content/HSG/GMD/A/2/
http://www.corestandards.org/Math/Content/HSG/GMD/A/3/
http://www.corestandards.org/Math/Content/HSG/SRT/D/9/
http://www.corestandards.org/Math/Content/HSG/SRT/D/10/
http://www.corestandards.org/Math/Content/HSG/SRT/D/11/
http://www.corestandards.org/Math/Content/HSG/C/A/1/
http://www.corestandards.org/Math/Content/HSG/C/A/2/
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relationship between central, inscribed, and circumscribed angles; inscribed angles on a 

diameter are right angles; the radius of a circle is perpendicular to the tangent where the 

radius intersects the circle. 

 

CCSS.Math.Content.HSG.C.A.3 

Construct the inscribed and circumscribed circles of a triangle, and prove properties of 

angles for a quadrilateral inscribed in a circle. 

 

 

CCSS.Math.Content.HSG.C.A.4 

 

Construct a tangent line from a point outside a given circle to the circle. 

Explain volume formulas and use them to solve problems 

 

CCSS.Math.Content.HSG.GMD.A.1 
Give an informal argument for the formulas for the circumference of a circle, area of a 

circle, volume of a cylinder, pyramid, and cone. Use dissection arguments, Cavalieri's 

principle, and informal limit arguments. 

 

CCSS.Math.Content.HSG.GMD.A.2 
Give an informal argument using Cavalieri's principle for the formulas for the volume of 

a sphere and other solid figures. 

 

CCSS.Math.Content.HSG.GMD.A.3 
Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems.

*
 

 
 

http://www.corestandards.org/Math/Content/HSG/C/A/3/
http://www.corestandards.org/Math/Content/HSG/C/A/4/
http://www.corestandards.org/Math/Content/HSG/GMD/A/1/
http://www.corestandards.org/Math/Content/HSG/GMD/A/2/
http://www.corestandards.org/Math/Content/HSG/GMD/A/3/

