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Advanced Construction Technology

Course Description

This course is designed for the student pursuing a career as a construction professional. Technical skills are combined with planning
and management topics to prepare the student for all stages of a project. This course explores opportunities and career pathways
within the residential, commercial, and industrial sectors, and walks the student through the planning, execution, and reporting of a
project. Students will master project setup (estimating, scheduling and planning), safety awareness, applying construction materials
and techniques, and developing their own professional career goals.

Course Code:

Program(s) of Study to which This Course Applies
e Architecture and Construction Cluster: Construction

Teacher Certification Note: To deliver OSHA or NCCER credentials for students, teachers need additional certification.

Academic

Course Framework (Capstone) Reference Standards
Crosswalk

KS (ACCO06.01-06.03)
NCCER 00101-09,
75501-04
OSHA 1926
Wayne State ITE202-01

LA.12.1.5.b(1)
LA.12.1.6.d,f(1)
LA.12.2.2.a(1)

Standard 1. Students will assess and control the types and sources of
workplace hazards to ensure a safe workplace and jobsite.

Benchmark 1.1 Demonstrate methods to correct common design and
construction hazards.

All Standard 1 benchmarks:

Sample performance indicators: KS (ACCO06)
e |dentify and describe common hazards in the workplace. OSHA 1926 SC.12.1.1.f(1)
o |dentify and describe major sources of information about hazards in the NCCER 00101-09. 00103-09 T

workplace (e.g., Material Safety Data Sheets (MSDS), work procedures,
exposure control plans, training materials, labels, and signage).

o |dentify sources of combustible/flammable materials, fire and emergencies to
establish a fire safe environment.

00104-09, 75501-04
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e Interpret safety signs and symbols.

¢ |dentify methods for disposing of hazardous materials.
Benchmark 1.2 Identify types and sources of workplace hazards common to
design and construction situations.
Sample performance indicators:

e Complete requirements for OSHA 10-hour and/or OSHA 30-hour.
Benchmark 1.3 Demonstrate personal and group health and safety practices.
Sample performance indicators:

o Demonstrate principles of safe physical movement to avoid slips, trips, and

spills.

e Inspect and use personal protective equipment (PPE).
Benchmark 1.4 Demonstrate safe operation of tools and equipment.
Sample performance indicators:

e Achieve 100% on all written safety exams.

¢ Identify and describe how to correct electrical hazards within a work site. Wayne State ITE202-1 SC.12.1.1.d(2)

e Demonstrate proper grounding of power tools. NCCER 00103-09-00104-09 LA.12.3.1.a(2)

o Demonstrate proper placement and storing of tools when not in use.

e Inspect, maintain, adjust, lubricate hand and power tools as appropriate.

e Perform equipment pre-operation checklists.

e Operate a power tool safely and according to manufacturer specifications.

KS (EDC12.1)

Standard 2. Students will use and apply common construction math ACCO01.01 LA.12.1.5.b(1)
concepts and problem solving for estimating and setup for materials on a ACCO03.01.03 e
job site. Wayne State ITE202-01

NCCER Core and MT
Benchmark 2.1 Estimate resources materials required for a specific project or

problem. MA.12.1.4 (2)
Sample performance indicators: ACCO03.01.03 (I\:Aéslszl\z/lz(llzl 123
e Perform Material Takeoff (MTO) from a set of plans. NCCER MT206-01, 27104-06 AN (N 25

SC.12.1.1. b-g,i(1)

e Estimate cubic yardage of concrete required for a project. LA.12.2.2.a(1)

e Create a budget.
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Benchmark 2.2 Perform site layout, distance measurements, and proper
elevation of a given project. KS (ACC 10.01) MA.12.2.2 (1)
Sl oo T e A s NCCER 00105-09, 27104-06, MA.12.2.5 (2)

e Lay out a specific project site. 78101-04 thru 78104-04

e Shoot elevations according to project specifications.

MA.12.2.1 (1)
Benchmark 2.3 Apply measurement skills to accurately lay out and construct MA.12.2.5 (2)
materials according to specifications. CCSS:MA (F-IF:6)
CCSS:MA(G-

Sample performance indicators:
e Calculate areas and volumes of structures.
e Estimate materials and supplies as needed according to calculations.
e Calculate rise and run of a specific roof pitch.
e Calculate stairs according to specifications.

Benchmark 2.4 Use available resources/materials effectively while completing
a project or resolving a problem with a project plan.

Sample performance indicators:
o Evaluate waste of resources/materials.
o Evaluate necessity for additional resources/materials.
e Incorporate waste reduction in pre-planning for construction on a project.
e Accurately measure and cut materials to reduce waste.

Standard 3. Students will understand and demonstrate proficiency in
construction communications.

Benchmark 3.1 Interpret and apply construction drawings accurately.

Sample performance indicators:

e Perform material takeoff (MTO) from drawing specifications.

e Determine locations of subcomponents.

e Interpret schedules (examples: windows, doors, fixtures).
Benchmark 3.2 Demonstrate understanding of codes and permitting
processes.

Last revised August 5, 2011

KS (ACC1.01.02)
KS (ACC1.01.05)
NCCER 00102-09

KS (ACC03.01.04)
NCCER 00102-09
NCCER MT208-01

KS (ACC 10.01)
KS (ACC 03.02.04)
KS (ACC05.01)
NCCER MT201-208

KS (ACC10.01.01)

NCCER 00105-09

NCCER 27104-06
NCCER (craft-specific)

KS (ACC 05.01.01)
KS (ACC 08.02.01)
NCCER (craft-specific)

CO0:1,12,13)(1)
CCSS:MA (G-SRT:8)(1)
CCSS:MA (G-GMD:3)(1)

CCSS:MA(G-MG:1,2,3)(2)
SC.12.1.1.I(1)

MA.12.1.4 (1)
MA.12.2.5 (1)
SC.12.1.1. b-g,i(1)
SC.12.1.3.a-e,h(1)

SC.12.1.3.a-e,h(1)
LA.12.1.5.b(1)

LA.12.1.6.d,f(1)
LA.12.2.2.a(1)

LA.12.1.6.d,f(1)
LA.12.2.2.a(1)
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Sample performance indicators:

e Complete requirements for building permit(s).

e Schedule appropriate building inspections.

e Use information given in regulations and building codes correctly.

e Compare/contrast differences among residential, commercial and industrial

sector requirements.
Benchmark 3.3 Plan, organize, schedule and manage a project to optimize
eI e el QUEE: KS (ACC 03.01.01) SC.12.1.1.{(1)
. ) KS (ACCO03.01.02) LA.12.1.6.d,f(2)

Sample performance indicators: NCCER MT207-01 LA.12.2.2.a(1)

o Develop a flowchart of project schedule.
e Schedule materials in proper sequence.
Benchmark 3.4 Interpret, evaluate and adjust design and construction project

plans and schedules to respond to unexpected events and conditions.

X8 [(ACIe BEiliry) SC.12.1.1.k(1)

Sample performance indicators: KS (ACC 03.02.02) LA.12.1.6.d,f,k(2)
e Modify existing plans, budgets, and/or schedules in response to unexpected ACC 03.02.04 T
changes. NCCER MT205-01 thru 208-01

o |dentify alternative solutions for project.
e Generate project updates/change order reports.
KS (EDC12.1)
Standard 4. Students will explore information on selected careers and KS (ACCO09.02) LA.12.1.5.b(1)
entrepreneurial opportunities and develop professional goals. KS (ACC 09.02.01)
NCCER 00107-09, 00108-09,

Benchmark 4.1 Research a construction career pathway and identify

responsibilities and characteristics of professionals in that pathway. LA.12.1.6.d,f(1)
. KS (ACCO09.02) LA.12.2.2.a(1)

Sample performance indicators: KS (ACC09.02.01) LA.12.2.1.f(1)
e Practice the responsibilities and characteristics of a professional craftsperson. NCCER 00107_0'9 60108-09 LA '12 '3 '1 -a(l)

e Present career information and research results.
e Interview/host a construction entrepreneur and identify characteristics and
factors to their success.
Benchmark 4.2 Research future opportunities and employability trends in
various construction sectors (residential, commercial, industrial, energy, green LA.12.1.6.d,f(1)
technologies, etc.). LA.12.2.2.a(1)

LA.12.3.2.a(1)

Sample performance indicators:
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e Report on information gathered from workforce development sources and
various governmental agency data (DOLs, DOEs, Bureau of Labor Statistics,
etc.

e Report on a local LEED-certified building or similar energy-efficient
construction site.

e Perform a research project/analysis using current trade publication sources.

Standard 5. Students will identify and understand different properties of
construction materials and apply current construction techniques.

Benchmark 5.1 Select the tools, machinery, and construction materials that
match the requirements of the job.

Sample performance indicators:

e Operate tools, machinery, and equipment in a safe manner.

e Safely use tools, machines, and equipment productively and efficiently in
alignment with industry standards.
Install proper materials according to project and manufacturer specifications.
Construct rough framing.
Complete exterior finish.
Complete interior finish.
Benchmark 5.2 Identify and demonstrate the applicability of innovative
equipment, materials, and building methods in a project.

Sample performance indicators:
e Given a project, identify alternative/innovative methods, materials and
equipment.
e Select and install materials according to current technologies.
Benchmark 5.3 Utilize sources of information concerning current equipment,
materials, and technologies.

Sample performance indicators:
e Research current periodicals/industry publications/manufacturer’s catalogs and
present reports on sample materials.
Utilize innovative equipment, materials and technologies.
e Report on products and techniques that are energy efficient, “green”, and

Last revised August 5, 2011
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KS (ACC 10.02)
WayneSatelTE202-01
NCCER (modules below)

KS (ACC 10.02.01)
KS (ACC 10.02.03)
NCCER craft-specific
NCCER Carp. L1, L2

KS (ACC 10.02.02)
NCCER Craft specific
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SC.12.4.2.c(1)
LA.12.1.5.b(1)

SC.12.1.1.d,e(1)

SC.12.1.1.f,i(1)
LA.12.1.6.d,f(1)
LA.12.2.2.a(1)
LA.12.2.1.f(1)
LA.12.3.1.a(1)
LA.12.3.2.a(1)

SC.12.1.1.d,e(1)

LA.12.1.6.d,f(1)
LA.12.2.2.a(1)
LA.12.2.1.f(1)
LA.12.3.1.a(1)
LA.12.3.2.a(1)
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sustainable.
Benchmark 5.4 Utilize and apply green/sustainable techniques in project. SC.12.2.3.e,d,1,f(1)
LA.12.1.6.d,f(2)
Sample performance indicators: NCCER 70101-09, 70201-10, LA.12.2.2.a(1)
e Install insulation at or above recommended levels. 03204-07,0304-09, 03409-09, LA.12.2.1.f(2)
* Report on energy efficiency of own homes. LA.12.3.1.a(1)
e Perform “energy audit” of a home. LA.12.3.2.a(1)

Reference Standards Sources

e KS = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation,
Silver Spring, MD. www.careerclusters.org.

¢ NCCER = National Center for Construction Education and Research

o Wayne State = Introduction to construction course at Wayne State College

e OHSHA = Occupational Safety and Health Administration

i Creation date: July 23, 2010
. Approval date:

Revision date (if changes made after final draft):

Other Information
Suggestions for innovative e
teaching and learning
strategies:

Related assessments: °
Extended learning
opportunities:

SkillsUSA Teamworks competition
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Advanced Fabrication and Manufacturing

Course Description

A study of the processes used by modern industry to manufacture consumer products, safety, measurement, planning, machining,
fabrication processes, and finish processes will be included. Career opportunities will also be explored.

Course Code:

Program(s) of Study to which This Course Applies
e Manufacturing Production

Course Framework Reference Academic Crosswalk
Standards

Standard 1. Students will demonstrate a complete

understanding of need for shop safety and rules governing NSV 1400 Coliss

the use of equipment. DaEane
Benchmark 1.1. Understand the main hazards that are possible
in the shop setting.
Sample performance indicators: KS MNCO06.01
¢ Identify the types of risks of injury/illness in the lab. Sample Indicators LA12.3.2.a (2)
e Identify and describe how common hazards in the lab. KS MNCO06.03 LA12-3.2.b ?)
e Explain the role of government agencies in providing a safe Sample Indicators T
workplace. KS MNCO06.05
e Identify and describe major sources of information about Sample Indicators
hazards in the workplace. (e.g., MSDS, work procedures,
exposure control plans, training materials, labels, and signage.)
e Interpret safety signs and symbols.
Benchmark 1.2. Observe proper dress and use of personal KS MNCO06.04
protective equipment. Sample Indicators

Last revised August 5, 2011 Page 1
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KS MNPBO07.01.03
Sample performance indicators:

e Wear proper clothing for each particular content area. (e.g.,
Welding- long sleeves, high-buttoned collar, no baggy clothing,
pants long enough to cover top of boots, proper foot protection,
welding caps)

e Inspect and use personal protective equipment (PPE).

e Verify that safety and personal protective equipment is
available, performs correctly, and has current certification.

Benchmark 1.3. Demonstrate proper handling and storing of
materials.

Sample performance indicators:

e Understand the proper storage of flammable chemicals. KS MNCO06.04

e |dentify methods of disposing of hazardous materials. Sample Indicators

e Demonstrate principals of safe physical movement to avoid KS MNC06.05
slips, trips, and spills. Sample Indicators

e Learn the correct way to lift and move materials. KS MNPB07.01.03

e Proper handling of cylinders in a welding shop.

e Make sure work area is clean and free of obstructions.

e Identify procedures necessary for maintaining a safe work area.

e Follow good housekeeping procedures.

Benchmark 1.4. The student will demonstrate proper machine
and tool safety and operation.

Sample performance indicators:]

e Understand proper use of hand and power tools.

e Understand proper operating procedures of machines for wood, = KS MNC10.01.02
welding, metal, plastics, and other non-metal operations of KS MNPB07.01.01
power equipment.

e Give operators a complete orientation of equipment.

e Demonstrate proper operation.

e Make sure all important information regarding equipment safety
is communicated clearly and effectively.

Standard 2. Students will develop the ability to analyze INCT 1400 Course
precision measurement devices by applying mathematical Objectives 1 and 2
skills while working with fractions and decimals.

Last revised August 5, 2011
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LA12.3.2.a (2)
LA12.3.2.b (2)
LA12.1.5.b (1)
LA12.1.6.d (2)
LA12.1.6.f (2)

LA12.3.2.a (2)
LA12.3.2.b (2)
LA12.1.6.d (2)
LA12.1.6.f (2)
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Distinguish symbols and identify line usage used in
blueprints and plan reading.

Benchmark 2.1 The student will use common measurement

systems. LA12.1.6.f (2)
Sample performance indicators: NSV 200 CeliEs SCAZAAL) (L
- Objectives 1 and 2 MA 12.2.5 (2)
e Incorporate both Metric and Customary systems of MA 12.1.3 (1)
measurement. adbe
e Review fractions, decimals, and their conversions.
Benchmark 2.2 The student will understand mathematical
equations and computations.
Sample performance indicators: SC12.1.1.e (1)
e Figure board footage. MA12.2.1 (1)
e Figure square footage. MA12.2.5 (1)
e Implement geometry calculations.(e.g., area, volume, and
mass)

e Implement trigonometry.
Benchmark 2.3 The student will properly use and handle
precision measuring tools.

Sample performance indicators:
e Understand proper use and reading of micrometers.

LA12.1.5.b (1)

MSSC Standards- SC12.1.1.e (1)

Quality Practices

e Understand proper use and reading of Dial Calipers. MA 12.2.5 (1)
e Understand proper use and reading of Rules and Tape A meazu;-%ment . MA 12.2.4 (1)
Measures. L
e Understand proper use and reading of Protractor.
e Understand proper use and reading of Compass.
e Understand proper use and reading of Architect Scale.
Benchmark 2.4 The student will identify fundamentals of blueprint LA12.1.6.f (2)
TN, NCCER Module esa %
Sample performance indicators: LU LA12.1.5.b (1)
— . NCCER Module
e Identify line types, lettering, and symbols. 20202-03 MA 12.2.4 (1)
e Understand Scale. MA 12.2.2 (1)
e Identify and explain detail drawings. MA 12.1.3 (1)
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Identify and explain lines, material fills, and sections.
Identify and explain object views.

Identify and explain dimensioning.

Identify and explain notes and bill of materials.
Interpret elements of the different types of drawings.

Standard 3. Students will be able to analyze, select,
organize, plan, and produce manufacturing products and
activities. (Research and Development).

Benchmark 3.1 The student will do basic and applied research
for a product.

Sample performance indicators:

Identify needs of the product.

Acquire knowledge of materials, their properties and methods to
use them.

Identify and explain the selection of materials.

Identify and explain the composition and classification of
materials.

Explain and demonstrate field identification methods for
materials.

Identify and explain the physical characteristics and mechanical
properties of materials.

Identify and explain forms and shapes of structural materials.
Explain metallurgical considerations for welding metals.

Describe and give examples of materials used in common
manufacturing products.

Set production goals.

Benchmark 3.2 The student will develop product plans.

Sample performance indicators:

Develop sketches of a product.
Develop basic drawings.

Develop working drawings.

Develop parts list and bill of materials.

WSC

KS MNC10.01
NCCER Module
29201-03
NCCER Module
29202-03
MSSC

NCCER Module
29202-03
KS MNC10.01

Last revised August 5, 2011
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MA 12.1.4 (2)
MA 12.2.5 (2)

[TBD by NDE]

LA12.3.2.a (2)
LA12.3.2.b (2)
LA12.1.6.d (2)
LA12.1.6.f (2)
LA12.3.1.a (2)
LA12.3.1.c (2)
LA12.1.5.b (1)
MA 12.1.4 (2)

LA12.3.1.a (2)
LA12.3.1.c (2)
LA12.2.2.a (2)
LA12.2.2.c(2)
LA12.1.5.b (2)
MA 12.1.3 (1)
MA 12.2.4 (1)
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Develop cost analysis.
Identify the steps required to create the product.
Identify the equipment used to create the product.

Use tools and processes of cutting, shaping, combining,
forming, etc. of materials to manufacture a part or product.

Explain Finishing Processes (e.g., types of finishing materials,

surface preparation, methods of application) used in
manufacturing.

Summarize how materials can be processed using tools and
machines.

Benchmark 3.3 Inspect materials at all stages of process to
determine quality or condition.

Sample performance indicators:

Sample and inspect in accordance with schedule and
procedures.

Select correct inspection tools and procedures and use them
correctly.

Inspect materials against correct specifications.

Identify materials not meeting specifications.

Take corrective action on out-of specification material.
Document inspection results properly and report them to the
correct parties in a timely manner.

Adjust equipment and processes as required.

Standard 4. The student will employ technical skills and

knowledge required for careers in manufacturing in order to

perform basic workplace activities common to
manufacturing.

Benchmark 4.1. Demonstrate the planning and layout processes
(e.g., designing, print reading, measuring) used in manufacturing.

Sample performance indicators:

Read prints and use the information to design, layout, and
produce parts or products.
Use measuring and layout tools to complete the processes.

KS MNCB04.01.01
KS MNPB07.01.04

KS MNC10.01

KS MNC10.01.01

Last revised August 5, 2011
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MA 12.2.5 (2)

LA12.1.6.f (2)
LA12.1.6.d (2)
LA12.3.1.a (2)
LA12.1.5.b (2)
SC12.1.1.d (1)
MA 12.2.5 (2)
MA 12.2.1 (1)

MA 12.2.5 (2)
MA 12.2.4 (1)
MA 12.1.3 (1)
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Benchmark 4.2. The student will demonstrate how materials can
be processed using tools and machines.

Sample performance indicators: KS MNC10.01.02

e Set up equipment for the production process. MSSC

e Use tools and the processes of cutting, shaping, combining,

forming, etc. of materials to manufacture a part or product.

e Perform and monitor the process to make the product.
Benchmark 4.3. The student will demonstrate various types of
assembling processes (e.g., mechanical fastening, mechanical
force, joining, fusion bonding, adhesive bonding) used in
manufacturing.

KS MNC10.01.03

Sample performance indicators:
o Apply appropriate fastening or joining procedures to the design
and production of a manufactured part of product.
Benchmark 4.4. The student will properly finish the selected
product (e.g., types of finishing materials, surface preparation,
methods, of application) used in manufacturing.

. KS MNC10.01.04
Sample performance indicators:

e Select afinishing process for a product appropriate to the job it
must perform, environment in which it functions, and its
aesthetic appeal.

Standard 5. The student will know and understand the
importance of employability skills. Explore, plan, and
effectively manage careers.

KS MNCO09

Benchmark 5.1. The student will research possible career
opportunities in the content area.

Sample performance indicators:
e Research possible careers in the particular content area.
e Select a career of choice to research and present.

Last revised August 5, 2011
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MA 12.1.1 (2)
MA 12.2.2 (2)
MA 12.2.1 (2)
MA 12.2.5 (2)
MA 12.1.3 (2)
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MA 12.2.5 (2)
MA 12.1.3 (3)

LA12.1.6.d (2)
LA12.1.6.f (2)
LA12.1.6.j (2)
LA12.3.1.a (2)
LA12.3.1.c (2)
LA12.2.2.a (2)
LA12.2.2.c (2)
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Reference Standards Sources

MSSC= MSSC Standards Certification

WSC= ITE 108 Manufacturing Systems

NCCER= National Center for Construction Education and Research-Welding
MCC-= Introduction to Precision Machine Technology INCT 1400

KS = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation,
Silver Spring, MD. www.careerclusters.org.

Creation date: 07/20/2010
Approval date:

Revision date (if changes made after final draft):

Other Information

Suggestions for innovative e
teaching and learning
strategies:

Related assessments: °
Extended learning
opportunities:

SkillsUSA contests (e.g., Cabinetmaking, Welding, CNC, etc.)
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Architectural Drafting

Course Description

In this class, the students will create residential architectural working drawings, using CAD, necessary for a standard building permit.
With hands-on exercises, assignments and projects, students gain the capability to use CAD to model a house project and create
and distribute industry-standard drawings.

Course Code:
Program(s) of Study to which This Course Applies

e Design/Pre-construction

Reference Academic
Course Framework
Standards Crosswalk
MA 12.2.4(1)
CCSS:MA(G-MG1-3(1)
Standard 1. Students will research and create a floor plan. Sz e B

SC.12.4.2.c(1)
LA.12.1.5.b(1)
LA.12.1.6.d,f(1)
Benchmark 1.1 Draw exterior and interior walls.

Sample performance indicators:
e Place relevant material symbols. SkillsUSA 2.3
e Install doors symbols.
e Install window symbols.
e Place openings.
Benchmark 1.2 Insert fixtures, appliances, and cabinetry.

Sample performance indicators:
e Add plumbing fixtures.
e Add kitchen and laundry appliances.
e Add built-in cabinetry.

SkillsUSA 2.3 SC.12.4.3.c(1)
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e Add mechanical equipment.
Benchmark 1.3 Insert a fireplace.
Sample performancg indicators: SkillsUSA 3.5
e Create opening.
e Add hearth and mantel.
e Add annotations, dimensions, and symbols.
Benchmark 1.4 Insert a stairway.
Sample perform_ance |nd|c§t0rs: SkillsUSA 3.5 MA 12.3.1f(1)
e Add stairwell opening.
e Calculate rise and run and add risers and treads.
e Add annotations, dimensions, and symbols.
Benchmark 1.5 Add annotations and symbolization.
Sample performance indicators:
e Addroom labels.
¢ Indicate room sizes.
e Indicate floor coverings. SkillsUSA 2.5.2
e Show wall thicknesses.
e Show joist direction and size.
e Add attic scuttle.
e Place title block and border.
e Indicate beam sizes.
Benchmark 1.6 Add dimensions.
Sample performance |_nd|cators: ANSI Standards
e Add wall locations.
e Add opening locations.
e Add all other necessary dimensions.
MA 12.2.4(1)

CCSS:MA(G-MG1-3(1)
SC.12.1.1.c,d,e(1)
SC.12.4.2.c(1)
LA.12.1.5.b(1)
LA.12.1.6.d,f(1)

Standard 2. Students will research and create a foundation plan.

Benchmark 2.1 Create exterior and interior walls. SkillsUSA 2.5
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Nebraska Career Education

Sample performance indicators:
e Place relevant material symbols.
e Install doors symbols.
e Install window symbols.
e Place openings.
Benchmark 2.2 Add support material.

L . SkillsUSA 2.5 SC.12.4.3.c(1)
Sample performance indicators:

e Add posts, beams, girders and joists.
Benchmark 2.3 Add continuous and isolated footings.

Sample performance indicators:

e Add wall footings.

e Add column footings.

e Label and dimension footings.
Benchmark 2.4 Add stairway.

SkillsUSA 2.5

Sample performance indicators: .
e Add stairwell opening. SkillsUSA 2.5 MA 12.3.1f(1)

e Calculate rise and run and add risers and treads.
e Add annotations, dimensions, and symbols.
Benchmark 2.5 Add annotations and symbolization.

Sample performance indicators: SkillsUSA 2.5.4
e Place title block and border.
e Indicate beam sizes.

Benchmark 2.6 Add dimensions.

Sample performance indicators: .
e Add wall locations. SkillsUSA 2.5.2
e Add opening locations.
e Add all other necessary dimensions.

SC.12.1.1.c,d,e(1)

. . SC.12.4.2.c(1)
Standard 3. Students will research and create a wall section. LA.12.1.5.b(1)

LA.12.1.6.d,f(1)
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Benchmark 3.1 Add structural components from footing to roof.

Sample performance indicators:

Draw footing.

Draw stem wall. SkillsUSA 3.2 SC.12.4.3.c(1)
Draw floor system.

Draw wall system.

Draw roof system.

Add annotations, dimensions, and symbols.

SC.12.1.1.c,d,e(1)
Standard 4. Students will research and create exterior elevations. LA.12.1.5.b(1)
LA.12.1.6.d,f(1)

Benchmark 4.1 Draw the required elevations in the appropriate location.

Sample performance indicators: SkillsUSA 2.3.1
e Project elevations from floor plan and wall section.
e Add doors and windows (fenestration).

Benchmark 4.2 Add annotations and symbolization.

MA 12.3.1f(1)

Sample performance indicators: SkillsUSA 2.5.2 CCSS:MA (F-IF:6)(1)

e Add material symbols.
e Add roof slope triangle.
Benchmark 4.3 Add dimensions.

Sample performance indicators:

e Add finished floor elevations. SkillsUSA 2.5.2
e Indicate grade.
e Add head height.
MA 12.2.2 (1)
MA 12.2.5 (2)
CCSS:MA(G-MG1-3)(1)
Standard 5. Students will show ability to research and create a site plan. CCSS:MA(G-CO12-13)(1)
SC.12.4.2.c(1)
SC.12.1.1.c,d,e(1)
LA.12.1.5.b(1)
LA.12.1.6.d,f(1)
Benchmark 5.1 Draw the lot boundary. SkillsUSA 3.5
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Sample performance indicators:

e Add property lines.

Benchmark 5.2 Indicate existing features.

Sample performance indicators:

e Add streets.

e Add trees.

e Add utilities.

e Add setbacks and easements.
Benchmark 5.3 Add annotations.

Sample performance indicators:

e Add north arrow.
Add graphic scale.
Add datum points.
Add metes and bounds.
Add legal description.
e Add legend.
Benchmark 5.5 Add dimensions.

Sample performance indicators:

e Add building locations.
e Add width of all pathways.

e Add dimension to center line of street to property line.

Reference Standards Sources

2010 SkillsUSA Championships Technical Standards for Architectural Drafting

Northeast Community College (NECC) ARCH 1200 and 1210

AlA Standards
ANSI Standards

Architectural Graphic Standards, Tenth Edition, Ramsey

Last revised August 5, 2011
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Architectural Graphic
Standards

SkillsUSA 2.5

SkillsUSA 2.5.2
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Other Information

Suggestions for innovative
teaching and learning
strategies:

Job Shadow

Guest Speaker

Portfolio Development

Interdisciplinary Collaboration

SkillsUSA USA competition

Home Builder Associations competition
e Post Secondary competitions

Extended learning Internship

opportunities: e Dual Credit

Related assessments:

Creation date: July 22, 2010
Approval date:

Revision date (if changes made after final draft):
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Automotive & Mobile Equipment Service and Repair

Course Description
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This capstone semester course in Automotive and Mobile Equipment Repair and Service will build upon the previous knowledge of
skills from the Mobile Equipment Program of Study. Advanced diagnostic and repair procedure will be addressed in each of the major
systems of engine repair, i.e. Ignition, fuel, cooling, lubrication, electronics, drive train, suspension & chassis, brakes, and engine

performance.
Course Code:

Program(s) of Study to which This Course Applies
e Mobile Equipment Maintenance

Reference
Course Framework
Standards
Standard 1. Students will explore and present information on a selected career in
the Automotive or Mobile Equipment Repair Industry.
Benchmark 1.1 The student will research into various careers.
Sample performance indicators:
e Prepare a 1-2 page paper and 6 slide power point to be presented to the class.
e Use a rubric evaluation.
Benchmark 1.2 The student will use the internet, guidance counselor, job shadow, and
college visits to explore careers. CAPS/COPE
NCE

Sample performance indicators:

Last revised August 5, 2011

Academic
Crosswalk

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.1.f (1)
LA12.2.2.a (1)
LA12.2.2.b (1)
LA12.2.2.c (1)
LA12.3.1.a (1)
LA12.3.1.c (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.1.f (1)
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e Take a personal interest inventory.
e Job shadow a career of interest.
e Visit colleges of interest.

Standard 2. Students will understand the importance of health, safety, and
environmental management systems in organizations and their importance to
organizational performance and regulatory compliance.

Benchmark 2.1 The student will follow all personal safety procedures and OSHA
regulations.

Sample performance indicators:

e Practice wearing safety gear.

e Adhere to MSDS guidelines.
Benchmark 2.2 The student will follow all safety procedures while operating tools and
equipment.

Sample performance indicators:
e Practice safe use of tools and equipment.
e Comply with environment regulations and disposal.

Standard 3. Students will utilize scan tool diagnostic or computerized diagnostic
equipment to diagnosis vehicle systems warning lights and repair procedures.

Benchmark 3.1 The student will use computerized scan tool equipment to diagnose and
repair electronic systems on vehicles.

Sample performance indicators:
e Demonstrate the appropriate use of the tools.
e Retrieve diagnose codes from PCM.
e Graph computer data.
e Record and clear codes.

Standard 4. Students will receive advanced instruction along with diagnostic and

Last revised August 5, 2011
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TRC206

OSHA, MSDS

OSHA, MSDS
EPA

NATEF VIII.B.1-6
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LA12.2.2.a (1)
LA12.2.2.b (1)
LA12.2.2.c (1)
LA12.3.1.a (1)
LA12.3.1.c (1)

SC12.1.1.d (2)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)

SC12.1.1.d (2)

sc12.1.1.e (1)
MA12.1.1 (1)
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repair opportunities for the sub-systems of cooling and lubrication.

Benchmark 4.1 The student will test and trouble shoot the cooling system based on
manufacturing procedures and specification.
LA12.1.5.b (1)

Sample performance indicators: LA12.1.6.d (1)

NATEF 1.D.3-7

e Locate and retrieve manufacturing procedures and specifications for diagnosing. LA12.1.6.f (1)
e Perform necessary diagnosis. LA12.2.2.c (1)
e Produce a work order for needed repair.
e Create customer price quote.
Benchmark 4.2 The student will follow diagnostic procedures on the cooling systems MA12.1.3 (1)
appropriate repairs will be made by the student following manufactures repair CCSS: MA(N—
procedures. CN') (1)

NATEF 1.D.8-11,14  LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

Sample performance indicators:
e Locate and retrieve manufacturing procedures for repairing cooling systems.
e Perform necessary repairs properly.
e Complete work order and prepare the car for deliver to customer.
Benchmark 4.3 The student will follow instructions, perform checks, and service of the

lubrication system. LA12.1.5.b (1)
Sample performance indicators: MATIER 1D LA12.1.6.d (1)
: NATEF I.A.1 LA12.1.6.f (1)

e Locate and retrieve manufacturing procedures for repairing lubrication systems.
e Perform necessary repairs properly.
e Complete work order and prepare the car for deliver to customer.

LA12.2.2.c (1)

Standard 5. Students will receive advanced knowledge and instruction on
equipment used to diagnose and repair chassis and suspension systems.

Benchmark 5.1 The student will perform chassis and suspension routine maintenance
and repair procedures according to manufacturer’s specifications.
NATEF IV.A.1-4 tﬁigigg 83
Sample performance indicators: NATEF IV.C.1-11 LA12. 1' 6.f 1)
e Locate and retrieve manufacturing procedures for repairing chassis and suspensions. NATEF IV.D.1,2 LALD '2 '2 .c (1)
e Perform necessary repairs properly. e
e Complete work order and prepare the car for deliver to customer.
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Benchmark 5.2 The students will design and manufacture a chassis and suspension
system for a vehicle or modification to an existing system.

Sample performance indicators:
e Locate and retrieve manufacturing procedures for repairing chassis and suspension.
e Perform necessary repairs properly.
e Complete work order and prepare the car for deliver to customer.
e Design a chassis and suspension for power drive (Electrical Car).

Standard 6. Students will be able to diagnose the drive train, brake components
inspection and repair.

Benchmark 6.1 The student will perform automatic drive train routine maintenance and
repair procedures according to manufacturer’s specifications.

Sample performance indicators:

e Locate and retrieve manufacturing procedures for repairing drive train.

e Perform necessary repairs properly.

e Complete work order and prepare the car for deliver to customer.
Benchmark 6.2 The student will perform drive line and clutch routine maintenance and
repair procedures according to manufacturer’s specifications.

Sample performance indicators:

e Locate and retrieve manufacturing procedures for repairing drive line and clutch.

e Perform necessary repairs properly.

e Complete work order and prepare the car for deliver to customer.
Benchmark 6.3 The student will perform brake components routine maintenance and
repair procedures according to manufacturer’s specifications.

Sample performance indicators:
e Locate and retrieve manufacturing procedures for repairing drive train and brake
components.
e Perform necessary repairs properly.
e Complete work order and prepare the car for deliver to customer.

Standard 7. Students will be able to diagnose and correct the causes of ignition,
emissions or drivability concerns with diagnostic trouble codes.

Last revised August 5, 2011

Nebraska Career Education

NATEF I11.A.1-6,13
NATEF 11.B.3,4,6

NATEF I111.A.1-5
NATEF 111.B.1-7
NATEF 111.D.1,3,4

NATEF V.A.1-4
NATEF V.B.1-13
OSHA1910.1001App F

e
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MA12.1.3 (1)
CCSS: MA(N-
CN) (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.1.3 (1)
CCSS: MA(N-
CN) (2)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)
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Benchmark 7.1 The student will demonstrate how to use a scan tool appropriate

diagnose the cause of the malfunction indicator light.

Sample performance indicators: MERIEL WHIHEe
e Obtain, graph, and interpret scan tool data. NATEF VIII.E.1-12
e |dentify component and cause of failure.
e Perform repair properly.

Reference Standards Sources

o KS = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation,
Silver Spring, MD. www.careerclusters.org.

NATEF = National Automotive Technician Education Foundation 2008 Task List

MSDS = Material Safety Data Sheet

OSHA = Occupational Safety and Health Administration

EPA = Environmental Protection Agency

TRC = Transportation Research Center

Creation date:_July 23, 2010
. Approval date:
Revision date (if changes made after final draft):

Other Information
Suggestions for innovative e
teaching and learning
strategies:

Related assessments: o
Extended learning
opportunities:

SkillsUSA — Automotive Service Technology competition
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Business Logistics

Course Description
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Distribution and Logistics is a study of the acquisition, storage, use, packaging, transportation and distribution of materials and
products. Topics covered include: management of materials and physical distribution; transportation choices, regulation and rates;
traffic management; product storage, warehousing, handling and packaging; inventory management; acquisition and production

scheduling; order entry and processing; logistics systems design and operation; and international logistics.
Course Code:

Program(s) of Study to which This Course Applies
e Logistics Planning and Management

Reference
Course Framework
Standards
Standard 1. Students will explain the importance of physical distribution and KS - BAPE(05.01.04
materials management within a business. KS - BAPEO05.01.07

Benchmark 1.1 The student will discuss the primary logistics activities of transportation,
inventory maintenance and order processing.

Sample performance indicators: KS - BAPE05.01.04

e Explain inventory maintenance and order processing.
e Contrast different transportation systems and their effects on logistics.

Benchmark 1.2 The student will discuss the supporting logistics activities of
warehousing, material handling, protective packaging, and product scheduling.
KS - BAPE05.01.0
Sample performance indicators:
e Contrast different material handling techniques.

Last revised August 5, 2011

Academic
Crosswalk

MA12.1.2 (1)
CCSS: MA(N-
CN) (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.1.2 (1)
CCSS: MA(N-
CN) (2)
MA12.1.4 (1)
CCSS: MA(N-

Page 1





Nebraska Programs of Study Portal

e Produce a production schedule.

Standard 2. Students will explain the logistics demand placed upon the firm and
its product.

Benchmark 2.1 The student will describe the components of an order cycle.

Sample performance indicators:
e Analyze an order cycle.
e Create an order cycle diagram.

Benchmark 2.2 The student will explain the importance of product packaging.

Sample performance indicators:
e Compare and contrast different types of product packaging.
e Describe advantages to different types of packaging.

Benchmark 2.3 The student will explain the methods of geographically related product
pricing and logistical pricing incentives.

Sample performance indicators:
e Define zone pricing.
e Compare single and uniform pricing.
e Define basing point pricing.
Benchmark 2.4 The student will explain what logistics customer service is.

Last revised August 5, 2011
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KS - BAPE02.01.01
KS - BAPE05.01.04
KS - BAPE05.01.05
KS - BAPE05.01.07
KS - TRPB01.01.06

KS - BAPE05.01.04

KS - BAPE05.01.05
KS - TRPB01.01.06

KS - BAPEO05.01.07

KS - BAPE02.01.01
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Q:3) (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.1.3 (1)
CCSS: MA(N-
CN) (1)
MA12.2.5 (1)
CCSS: MA(G-
GMD) (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.1.2 (1)
CCSS: MA(N-
CN) (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
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Sample performance indicators:
e |dentify pre-transaction elements.
e |dentify transaction elements.
e |dentify post-transaction elements.

Standard 3. Students will explain and develop a logistics mix and its influence on

business operations.

Benchmark 3.1 The student will explain the importance of a transportation system.

Sample performance indicators:
e Compare and contrast single product and multi-product service.
¢ Identify ideal transportation solutions for given logistics problems.
e Analyze the scope of transportation within a given geographic area.

Benchmark 3.2 The student will explain the different transportation regulations and
rates.

Sample performance indicators:
¢ Identify cost characteristics.
e Explain line-haul rates and the different types.

Benchmark 3.3 The student will explain transportation management.

Sample performance indicators:
¢ Identify different career solutions for different problems.
e Compare and contrast common and private carriers.

Benchmark 3.4 The student will discuss and explain product handling, packaging,
storage, and management.

Sample performance indicators:
¢ Identify different material handling choices.
e Design product handling and packaging systems.
e Produce alternative packaging ideas.

Last revised August 5, 2011
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KS - BAPE01.01.02
KS - BAPE05.01.07
KS - TRPB01.01.02
KS - TRPB01.01.03
KS - TRPB01.01.06

KS - BAPE05.01.07
KS - TRPB01.01.02

KS - BAPE01.01.02

KS - BAPE05.01.07
KS - TRPB01.01.03

KS - BAPE05.01.07
KS - TRPB01.01.06
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LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.1.2 (1)
CCSS: MA(N-
CN) (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.1.3 (1)
CCSS: MA(N-
CN) (1)
MA12.2.5 (1)
CCSS: MA(G-
GMD) (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
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Standard 4. Students will discuss and describe proper techniques of information
accumulation and development of plans and operation monitoring.

Benchmark 4.1 The student will describe how management information systems
influences the design and control of logistics systems.

Sample performance indicators:
¢ Identify where data is obtained.
¢ Explain how management information system manipulates the data.
e Produce usable logistics information from given data.

Benchmark 4.2 The student will discuss strategic, tactical and systems planning.

Sample performance indicators:
e Explain cost trade-offs.
e Explain a differentiated distribution strategy.

Benchmark 4.3 The student will discuss the impact of environmental problems,
geographic trends, cost trends, computer technology, and availability of raw materials
have on logistics.

Sample performance indicators:
e Compare and contrast different logistics computer technology.
o Explain the importance of the availability of raw materials has on logistics.
e Explain the effects that environmental problems have on logistics.

Standard 5. Students will survey the future of logistics and respond to new
changes.

Benchmark 5.1 The student will monitor current events in logistics and their influence on
the future.

Sample performance indicators:
e Compare and contrast new and emerging logistics technologies.

Last revised August 5, 2011
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KS - BAPE04.01.01
KS - BAPE05.01.07

KS - BAPE05.01.07

KS - BAPE05.01.07

KS - BAPE04.01.01

KS -BAPE05.01.09
KS - TRPB01.02.03

KS - BAPE05.01.09
KS - TRPB01.02.03
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LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.1.2 (1)
CCSS: MA(N-
CN) (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

SC12.4.2.c (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.1.4 (1)
CCSS: MA(N-
Q:3) (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
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e Compare and contrast new and emerging logistics technigues. LA12.1.6.f (1)
LA12.2.2.c (1)
Reference Standards Sources

o KS = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation,
Silver Spring, MD. www.careerclusters.org.

Creation date: July 23, 2010
Approval date:
Revision date (if changes made after final draft):

Other Information

Suggestions for innovative e
teaching and learning

strategies:

Related assessments: o
Extended learning o
opportunities: .
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Computer Aided Drafting

Course Description

This course provides students with a broad introduction into Computer-Aided-Drafting (CAD). With hands-on exercises, assignments
and projects, students gain the capability to use CAD to model projects and create and distribute industry-standard drawings.

Course Code:

Program(s) of Study to which This Course Applies

Manufacturing Production
Manufacturing Process Development
Design/Pre-construction
Construction

Reference Academic
Course Framework Standards Crosswalk

Standard 1. Students will demonstrate proficiency in using drafting terminology, LA.12.1.5.b(2)
symbols, codes and standards. LA.12.1.6.d,f(2)

Benchmark 1.1 Apply line conventions.

L SkillsUSA 2.0
Sample performance indicators:
e Produce drawings using appropriate line thicknesses, line types and line type scale.

Benchmark 1.2 Apply drafting symbols as required by the drawing.

Sample performance indicators: .
o |dentify AIA symbols. SkillsUSA 2.0
¢ Use AIA symbols in a drawing accurately.
e Create AIA and ANSI symbols for a CAD drawing.

Benchmark 1.3 Adhere to industry codes and standards.

Last revised August 5, 2011 Page 1
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Sample performance indicators:
¢ |dentify appropriate codes and standards for assigned work.

Standard 2. Students will demonstrate the ability to sketch 2D and 3D views.

Benchmark 2.1 Sketch orthographic views.

Sample performance indicators:

¢ Understand how sketching contributes to the design process.

e Sketch selected examples of items to be later drawn in CAD.

e Identify and utilize the equipment used in freehand sketching and board drafting.
Benchmark 2.2 Sketch isometric, obliquely and in perspective.

Sample performance indicators:
o Identify the differences between the various pictorial drawings.
e Produce examples of each pictorial drawing.

Standard 3. Students will apply industry standards to basic dimensioning and
notation practices.

Benchmark 3.1 Apply dimension/notation conventions to display dimensions.

Sample performance indicators:
e |dentify proper dimension guidelines.
e Build dimension styles according to the guidelines.
e Use annotative/associative dimensioning, text, leaders.
Benchmark 3.2 Use linear, radial, and notation techniques to dimension drawings.

Sample performance indicators:
e Place specific dimensions to serve the drawing.
¢ Install dimensions to indicate all size and location of features.
e Create text styles for typical CAD drawings.
e lllustrate schedule requirements for typical CAD drawings.

Standard 4. Students will use math skills to calculate scale factors and drawing
sizes.

Last revised August 5, 2011
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LA.12.1.5.b(1)
LA.12.1.6.d,f(1)

SkillsUSA 3.0

SkillsUSA 3.0 LA.12.2.2.a(1)
LA.12.1.5.b(1)
LA.12.1.6.d,f(1)

SkillsUSA 2.0

SkillsUSA 2.0

LA.12.1.5.b(1)
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Benchmark 4.1 Compute drawing scale to place drawings on standard paper sizes. MA 12.2.4(1)

SkillsUSA MA 12.1.3(1)

Sample performance indicators: CCSS:MA(7.RP:1,2,3)(1)

e Use proportions and ratios to solve practical problems.
Benchmark 4.2 Calculate text height according to drawing scale and industry standards.

MA 12.1.3(1)

NECC, MCC, WSC,  ccss:MA(7.RP:1,2,3)(1)

Sample performance indicators:
e Use proportions and ratios to solve practical problems.

SC.12.1.1.c-d(1)

Standard 5. Students will use a CAD system to create and plot drawings. LA.12.1.5.b(2)
LA.12.1.6.d,f(1)
Benchmark 5.1 Demonstrate the ability to use drawing tools. MA 12.2.4(2)
MA 12.2.2(1)

Sample performance indicators: SkillsUSA 3.0
e Draw geometric shapes.
e Draw using absolute, relative, and polar coordinate systems.

Benchmark 5.2 Demonstrate the ability to use modify tools.

CCSS:MA(8.G:1-5)(2)

Sample performance indicators: SkillsUSA 3.0

e Apply editing techniques.
Benchmark 5.3 Plot drawings and demonstrate plot styles.

Sample performance indicators:
e Plot a hardcopy to a specified scale.
e Create a plot style so all line work prints black.
e Application of modelspace and paperspace.
Benchmark 5.4 Create layers using AIA and ANSI layer conventions.

SkillsUSA 3.0

Sample performance indicators: AlA, ANSI
e Develop layers with proper nomenclature.
e Assign properties to layers.

Benchmark 5.5 Create and use blocks or groups.

Sample performance indicators: NECC
e Make a collection of drawing entities (line, arc and text) to create a block.
e Import and export blocks to and from a drawing.

Last revised August 5, 2011 Page 3





Nebraska Programs of Study Portal

Partncrsh\ps

Nebraska Career Education I nn ovat ion

Benchmark 5.6 Create, remove, and retrieve files.

Sample performance indicators:
e Save afile.
Rename a file. NECC, MCC
Relocate a file.
Delete a file.
Reference a file.
e Create a folder and place into a directory.
Benchmark 5.7 Demonstrate the ability to import, export, files of various types.

Sample performance indicators:
e Place araster image in a drawing. NECC, MCC
e Place a vector file in a drawing.
e Place text and spreadsheet files into a drawing.
e Import and export .dxf files.
Benchmark 5.8 Use multiple CAD commands to effectively produce working drawings.

Sample performance indicators:
e Use keyboard entry. NECC
e Use Icon entry.
e Use Pull-down menus.
e |dentify keyboard shortcuts.
Benchmark 5.9 Create and use templates.

Sample performance indicators: NECC, MCC
e Develop drawing templates to standards.
e Retrieve and use templates from a variety of libraries.

Reference Standards Sources

SkillsSUSA = 2010 SkillsUSA Championships Technical Standards for Drafting
MCC = Metro Community College ARCH 1100

NECC = Northeast Community College ARCH 1240 and 1250

WSC = Wayne State College ITE 109 Drafting and Design
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Other Information

Suggestions for innovative
teaching and learning
strategies:

Job Shadow

Guest Speaker

Portfolio Development

Interdisciplinary Collaboration

Skills USA competition

Home Builder Associations competition
e Post Secondary competitions

Extended learning e Internship

opportunities: e Dual Credit

Related assessments:
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Distribution and Logistics

Course Description

Nebraska Career Education
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Distribution and Logistics is a study of the acquisition, storage, use, packaging, transportation and distribution of materials and
products. Topics covered include: product receiving and storage, order processing, packaging, shipping, inventory control, quality

control, tracking operations, and material handling safety.
Course Code:
Program(s) of Study to which This Course Applies

. Logistics Planning and Management

Course Framework

Standard 1. Students will explain product receiving and storage operations.

Benchmark 1.1 The student will explain essential receiving activities and procedures for
handling inbound trucks.

Sample performance indicators:
e Produce a list of sequential product receiving steps.
e Explain correct load and security condition s before loading.

Benchmark 1.2 The student will identify standard product deliver documents.

Sample performance indicators:
e Compare and contrast the different deliver documents.
o |dentify the three primary purposes of a bill of lading.
e |dentify what is included on an air waybill.

Benchmark 1.3 The student will identify destination, direction, and storage options of

Last revised August 5, 2011

Reference
Standards

KS (TRPB01.01.01)
KS (TRPB01.01.06)
KS (TRPB01.01.08)

KS (TRPB01.01.01)

KS (TRPB01.01.08)

KS (TRPB01.01.06)

Academic
Crosswalk

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.1.3 (1)
CCSS: MA(N-
CN) (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.2.4 (1)
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unloaded products.

Sample performance indicators:
o Identify key issues affecting how products are stored.
e Identify forms in which products are stored.
e Compare and contrast storage options.

Standard 2. Students will explain order processing, packaging and shipping.

Benchmark 2.1 The student will explain order cycle practices.

Sample performance indicators:
e Explain order processing.
e Compare and contrast area, zone, and multi-order systems.
Benchmark 2.2 The student will identify process for improving accuracy and efficiency.

Sample performance indicators:
e Compare and contrast order-picking processes in relation to accuracy and efficiency.
e Explain issue pack optimization.
e Explain bar codes.
Benchmark 2.3 The student will demonstrate staging techniques for pulled products for

shipping.

Sample performance indicators:
o Demonstrate preparations for dispatch.
e Explain marshaling.
e Explain the importance of inbound-outbound staging.
Benchmark 2.4 The student will identify proper packaging and labeling.

Sample performance indicators:
o Explain the different levels of packaging.
o Identify the different factors to be considered when choosing packaging.
e Describe basic label information.
Benchmark 2.5 Demonstrate accuracy when verifying orders and shipments.

Last revised August 5, 2011
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KS (TRPB01.01.01)
KS (TRPB01.01.06)
KS (TRPB01.02.01)
KS (BAPE05.01.07)

KS (TRPB01.01.01)
KS (BAPE05.01.07)

KS (TRPB01.02.01)

KS (TRPB01.01.06)

KS (RPB01.01.07)

KS (TRPB01.01.01)
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CCSS: MA(G-
MG)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
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Sample performance indicators:
e Demonstrate correct verification processes.
e Identify the correct packaging verification criteria.

Standard 3. Students will explain inventory control and quality control principles.

Benchmark 3.1 The student will explain the fundamentals of inventory control systems.

Sample performance indicators:
o Identify the different types of inventory.
e Explain Just-in-Time Inventory Control.
e Explain what a Warehouse Management System does.
e Explain reverse inventory control (returns.)

Benchmark 3.2 The student will explain the fundamentals of quality controls systems.

Sample performance indicators:
e Explain Total Quality Management.
e Explain the Six Sigma/Lean Management strategies.

Standard 4. Students will explain safety principles and safe material handling and
equipment operations.

Benchmark 4.1. The student will identify principal federal safety organizations and
requirements.

Sample performance indicators:
e Explain OSHA's role in distribution.
o Explain FAA’s role in transportation.
e Compare and contrast the other federal agencies that have responsibilities related to the
safe handling and movement of materials.
Benchmark 4.2 The student will identify and demonstrate basic safe material handling
practices.

Sample performance indicators:
o |dentify safety issues related to manual material handling.

Last revised August 5, 2011
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KS (TRPB01.02.01)
KS (APE05.01.04)
KS (BAPE05.01.06)

KS (TRPB01.02.01)
KS (BAPE05.01.04)

KS (TRPB01.02.01)
KS (BAPE05.01.06)

KS (TRPB01.01.07)
KS (BAPE01.01.02)

KS (TRPB01.01.07
KS (BAPE01.01.02

KS (TRPB01.01.07)
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LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

SC12.1.1.d (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)
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e Demonstrate safe lifting practices.

¢ |dentify and demonstrate proper use of PPE.

e Create and demonstrate a safe and orderly work environment.
Benchmark 4. 3 The student will identify and demonstrate safe handling of hazardous
materials.

Sample performance indicators:
e Identify and explain hazmat classification classes.
e |dentify and demonstrate proper loading and unloading procedures for each hazmat
classification class.

Standard 5. Students will explain dispatch and tracking operations.

Benchmark 5.1. The student will identify and explain different types of shipping
documentation.

Sample performance indicators:
e Identify and explain the different types of shipping manifests.
e Explain dispatching.
Benchmark 5.2. The student will identify and explain different cargo tracking systems.

Sample performance indicators:
e Explain the function of a yard management system.
e Explain and identify the different tracking systems used today.
e Explain how a RFID system works.

Benchmark 5.3 The student will explain intermodal transportation.

Sample performance indicators:
e Explain the purpose of ISO containers are used.
e Identify and explain the different intermodal vehicles.
e Explain the difference between duties and tariffs.

Last revised August 5, 2011
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KS (TRPB01.01.07)
KS (BAPE01.01.02)

KS (TRPB01.01.08
KS (TRPB01.01.02)
KS (BAPE04.01.01)

KS (TRPB01.01.08)

KS (TRPB01.01.02)
KS (BAPE04.01.01)

KS (TRPB01.01.02)

\{./l
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LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.2.5 (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

Page 4





Nebraska Programs of Study Portal

Reference Standards Sources

o KS = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation,
Silver Spring, MD. www.careerclusters.org.

Other Information

Suggestions for innovative
teaching and learning
strategies:

Related assessments:
Extended learning
opportunities:

Nebraska Career Education

Creation date: July 23, 2010
Approval date:

Revision date (if changes made after final draft):
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Nebraska Career Education

Emerging Technologies in Transportation and Logistics

Course Description
Emerging Technologies in Transportation and Logistics is a course that will introduce students to the application of technologies in
the transportation and logistics industries. These areas will include: trucking Industry, railroad Industry, aviation Industry, shipping

Industry, and various current and emerging transportation and logistics technologies.

Course Code:

Program(s) of Study to which This Course Applies

Logistics Planning and Management

Course Framework

Standard 1. Students will explain the different segments of the transportation
industry.

Benchmark 1.1 Students will understand the functions of the trucking industry.

Sample performance indicators:

¢ Identify and explain the different laws and regulation associated with trucking.
e Explain and demonstrate the proper use of trailer tandems.
e Explain the different types of cargo a truck can carry.

Benchmark 1.2 Students will understand the functions of the railroad industry.

Sample performance indicators:
o |dentify and explain the different laws and regulations associated with the railroad
industry.
o Explain what a classification yard is.
e Explain how different products are shipped by rail.
Benchmark 1.3 Students will understand the functions of the Airline industry.

Last revised August 5, 2011

Reference
Standards

KS - TRBP01.01.02

KS - TRBP01.01.02

KS - TRBP01.01.02

KS - TRBP01.01.02

\{./l
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Academic
Crosswalk

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
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Sample performance indicators:

o |dentify and explain the different laws and regulations associated with the airline industry.

e Explain what the lift principle is.

e Explain the basic controls of an airplane.
Benchmark 1.4 Students will understand the functions of the Shipping and Marine
Transport Industry.

Sample performance indicators:

e Explain what an “intermodal” container is.

e Identify the major ports in the United States and across the world.
Benchmark 1.5 Students will understand the functions of the oil industry

Sample performance indicators:
e Explain what a commaodity is.
e Explain what OPEC is and how it functions.
e Explain what the Strategic Petroleum Reserve is.

Standard 2. Students will explain the current transportation technologies.

Benchmark 2.1 Students will understand the theory of the four-stroke internal
combustion engine.

Sample performance indicators:
o Explain the four-strokes of a combustion engine.
o Identify different types of engines.
e Compare and Contrast carburetors and fuel injection systems.

Benchmark 2.2 Students will understand the theory of the diesel engine.

Sample performance indicators:

e Explain what a glow plug does.

e Explain what happens when diesel “gels”.
Benchmark 2.3 Students will understand the theory of a two-stroke internal combustion
engine.

Sample performance indicators:

Last revised August 5, 2011
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KS - TRBP01.01.02

KS - TRBP01.01.02

KS - TRPDO01.02.02

EPTT

KS -TRPDO01.02.02

EPTT

KS - TRPDO01.02.02

EPTT

KS -TRPDO01.02.02

EPTT

\{./l
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LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

SC12.2.1.b (1)
sc12.2.1.c (1)
MA12.2.5 (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)
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Nebraska Career Education

e Explain the two strokes of two-stroke combustion engine.
e Explain the different uses of a two-stroke combustion engine
Benchmark 2.4 Students will understand the theory of optional propulsion designs.

Sample performance indicators:

Explain how a rotary engine works.

Explain the how a diesel-electric locomotive works.
Explain how a jet engine works.

Explain how a hybrid engine.

KS - TRPDO01.02.02
EPTT

Standard 3. Students will explain emerging transportation energies and EPTT
technologies.

Benchmark 3.1 Students will understand the uses and functions of bio fuels.

Sample performance indicators:
e Explain how ethanol is made.
e Explain how soy bio diesel is made.
e Explain how bio-diesel influences the transportation industry.

Benchmark 3.2 Students will understand the uses and functions of electric power.

EPTT

Sample performance indicators:
e Explain how a motor works.
e Explain how electricity is distributed on the grid.
e Explain how electricity is produced.

Benchmark 3.3 Students will understand the uses and functions of hydrogen.

EPTT

Sample performance indicators: EPTT
e Explain how hydrogen vehicle works.
e Explain how hydrogen is produced.

Benchmark 3.4 Students will understand the uses and functions of natural gas.

Sample performance indicators: EPTT
e Explain how a natural gas vehicles work.
e Explain how natural gas is produced.

Last revised August 5, 2011
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LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

SC12.4.3.c (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

SC12.4.3.c (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)
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Benchmark 3.5 Students will understand the uses and functions of other alternative
energy sources.

Sample performance indicators:
e Explain how propane is used in transportation.
e Explain how nuclear energy is used to produce electricity.

Standard 4. Students will explain current and emerging logistics technologies.

Benchmark 4.1 Students will understand the uses and functions of bar codes in
logistics.

Sample performance indicators:
e Explain UPC codes.
e Demonstrate the operation of Bar Code readers.

Benchmark 4.2 Students will understand the uses and functions of Radio Frequency
Identification (RFID) in logistics.

Sample performance indicators:
e Explain the 4 different parts to an RFID system.
e Explain how a RFID system can increase visibility in a warehouse.
e Explain how RFID can increase efficiency in a perpetual inventory system.

Benchmark 4.3 Students will understand the uses and functions of Global Positioning
Systems (GPS) in logistics.

Sample performance indicators:
e Explain how triangulation works.
e Explain how GPS increases visibility in the supply chain.

Benchmark 4.4 Students will understand the uses and functions of Geographical
Information Systems (GIS) in logistics.

Sample performance indicators:
e Explain how GIS works.

Last revised August 5, 2011
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EPTT

KS - BAPE04.01.01
KS - BAPE04.01.02

KS - BAPE04.01.01
KS - BAPE04.01.02

KS - BAPE04.01.01
KS - BAPE04.01.02

KS - BAPE04.01.01
KS - BAPE04.01.02

KS - BAPE04.01.01
KS - BAPE04.01.02
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LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

SC12.2.3.c (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

SC12.2.3.c (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

MA12.2.2 (1)
CCSS: MA(G-
MG) (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)
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e Explain how GIS can increase efficiency in transportation.

Benchmark 4.5 Students will understand the uses and functions of alternative logistics

technologies. LA12.1.5.b (1)

LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

KS - BAPE04.01.01
Sample performance indicators: KS - BAPE04.01.02
e Explore new emerging logistics technologies.
e Explain how radar works.

Reference Standards Sources

e KS = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation,
Silver Spring, MD. www.careerclusters.org.
e EPTT: Energy, Power, and Transportation Technology.

Creation date:_July 23, 2010
. Approval date:

Revision date (if changes made after final draft):

Other Information

Suggestions for innovative e
teaching and learning

strategies:
Related assessments: .
Extended learning o

opportunities:
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Nebraska Career Education

Introduction to Construction, Design and Manufacturing

Course Description
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This course provides the skills and technical knowledge for a beginning student in areas of industry, safety, material, equipment and
process understanding. The student will develop awareness Construction, Design, and Manufacturing areas. This course serves as

an introductory course to material processing and drafting.
Course Code:
Program(s) of Study to which This Course Applies

e Manufacturing process development
¢ Manufacturing production
e Construction
o Design/Pre-construction
Reference
Course Framework
Standards
Stand_ard 1. Students will understand and model safe lab procedures and KS - MNCO6
techniques.
Benchmark 1.1 The student will successfully pass safety requirements.
Sample performance indicators: KS - MNC06.03.01

e Complete a safety test with 100% accuracy.
e Sign a safety contract.
Benchmark 1.2 The student will practice industry required safety.

Sample performance indicators:
e Demonstrate safe tool operation. KS - MNCO06.04
e Demonstrate proper use of safe personal protection equipment.
e Operate and maintain a safe working environment.
e Demonstrate proper storage and handling of materials.

Last revised August 5, 2011

Academic
Crosswalk

LA12.3.2.a (2)
LA12.3.2.b (2)

Page 1





Nebraska Programs of Study Portal

Standard 2. Students will understand and accurately apply measurement.

Benchmark 2.1 The student will understand fraction, decimal and conversions.

Sample performance indicators:

e Read aruler to an accuracy of 1/16”.

e Convert a fraction to a decimal and vice versa.

e Convert inches to mm and vice versa.

e Manipulate fractions accurately.
Benchmark 2.2 The student will use basic visual communication skills to sketch an
object.

Sample performance indicators:
e Complete orthographic sketch(s).
e Complete isometric sketch(s).
Benchmark 2.3 The student will interpret basic prints.

Sample performance indicators:
o |dentify different types (alphabet) of lines, dimensions, symbols, and views.
e Interpret needed information from a drawing.

Standard 3. Students will select the appropriate fasteners/adhesives.

Benchmark 3.1 The student will distinguish different types of fasteners and adhesives.

Sample performance indicators:

e Classify fasteners for different applications.

e Classify adhesives for different materials.
Benchmark 3.2 The student will choose different types of fastener and adhesive based
on application.

Sample performance indicators:
e Select fasteners for different applications.
e Select adhesives for different applications.

Last revised August 5, 2011
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KS - MNC10.01.01

KS — MNC10.01.01

KS - MNC10.01.01

KS - MNC10.01.03

KS - MNC10.01.03

KS - MNC10.01.03
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SC12.1.1.1 (1)

MA 12.1.3 (2)

MA12.2.5 (2)

MA 12.2.2 (1)

CCSS:MA(N-
CN)

MA 12.2.4 (2)
CCSS: MA G-
CO: 12

LA12.1.5.b (1)
MA 12.2.4 (2)

LA12.5.1.b (1)

LA12.5.1.b (1)
SC12.1.1.d (1)
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Standard 4. Students will understand material types and properties.

Benchmark 4.1 The student will identify different types of materials.

Sample performance indicators:
e |dentify materials.
e |dentify properties.
¢ Identify material applications.

KS - MNC10.01.02 LA12.5.1.b (1)

Standard 5. Students will process material. ]

Benchmark 5.1 The student will separate material.

Sample performance indicators:

e Demonstrate cutting processes.

e Demonstrate drilling/boring.

e Demonstrate sanding/grinding.
Benchmark 5.2 The student will form material.

KS - MNC10.01.02 MA 12.2.5 (2)

Sample performance indicators: 8 = INEEEnA02 MA12.2.5(2)

e Demonstrate forming processes.
Benchmark 5.3 The student will join material.

L . KS - MNC10.01.02 MA 12.2.5 (2)
Sample performance indicators:

e Demonstrate joining processes.

Standard 6. Students will select tools for the correct operation. [

Benchmark 6.1 The student will identify tools.

KS - MNC10.01.02  LA12.5.1.b (1)

Sample performance indicators: KS - MNC10.01.03

e |dentify the tools.
e Inspect and report tool conditions.
Benchmark 6.2 The student will choose tools based upon the correct application. KS - MNC10.01.02 LA12.3.1.a (2)

KS - MNC10.01.03 MA 12.2.5 (2)

Sample performance indicators:

Last revised August 5, 2011 Page 3
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e Select and apply the appropriate tool.
Standard 7. Students will produce a product.

Benchmark 7.1. The student will follow a plan to create a product.
LA12.2.2.a(2)
Sample performance indicators: LA12.2.2.c (2)
e Interpret the drawing. Eg ] mmgiggigg MA 12.2.4 (2)
e Prepare a plan of procedure. o MA 12.1.3 (2)

e Create a Bill of Materials.
e Prepare a flowchart.
Benchmark 7.2. The student will process the product components.

LA12.1.6.d (2)
KS - MNC10.01.04 LA12.1.6.f (2)

Sample performance indicators: MA 12.2.5 (2)

e Follow the plan of procedure.
Benchmark 7.3. The student will assemble the product.

Sample performance indicators: KS - MNC10.01.05
e Perform a rough assembly.
e Modify and complete final assembly.

Benchmark 7.4. The student will finish the product.

Sample performance indicators: KS - MNC10.01.04
e Prepare for the finish surface.
e Select and apply the appropriate finishing procedures.

Benchmark 7.5. The student will evaluate the product.

LA12.3.1.a (1)

Sample performance indicators: KS - MNC10.01.05 MA 12.2.5 (2)

e Compare the product to the plan.
e Assess quality of the product.

Reference Standards Sources

e MNC = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation,
Silver Spring, MD. www.careerclusters.org.
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Creation date: July 23, 2010
. Approval date:

Revision date (if changes made after final draft):
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Extended learning o

opportunities:
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Nebraska Career Education

Introduction to Energy, Power, and Transportation Systems

Course Description

This introductory course will provide the students with entry level knowledge and skills for further study in the Energy, Power and
Transportation (EPT) cluster. The six forms of energy, power transmission, and modes of transportation will be introduced with
several activities. A special emphasis will be placed on basic electricity and electronic theory and operation. Measurement system

used in EPT will also be included in this foundation course.
Course Code:

Program(s) of Study to which This Course Applies
e Mobile Equipment Maintenance

Reference
Course Framework
Standards
Standard 1. Students will explore and present information on a selected career in
the Automotive or Mobile Equipment Repair Industry.
Benchmark 1.1 The student will research into various careers.
Sample performance indicators:
e Prepare a 1-2 page paper.
e Use a rubric evaluation.
Benchmark 1.2 The student will use the internet, guidance counselor, job shadow, and
college visits to explore careers. CAPS/COPE
NCE

Sample performance indicators:

Last revised August 5, 2011

Academic
Crosswalk

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.1.f (1)
LA12.2.2.a (1)
LA12.2.2.b (1)
LA12.2.2.c (1)
LA12.3.1.a (1)
LA12.3.1.c (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.1.f (1)
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e Take a personal interest inventory.
e Visit colleges of interest.

Standard 2. Students will understand the importance of health, safety, and

LA12.2.2.a (1)
LA12.2.2.b (1)
LA12.2.2.c (1)
LA12.3.1.a (1)
LA12.3.1.c (1)

environmental management systems in organizations and their importance to TRC206
organizational performance and regulatory compliance.
Benchr_nark 2.1 The student will follow all personal safety procedures and OSHA SC12.1.1.d (2)
regulations. LA12.1.5.b (1)
- _ OSHA, MSDS LA12.1.6.d (1)
Sample performance indicators:
. . LA12.1.6.f (1)
e Practice wearing safety gear.
e Adhere to MSDS guidelines.
Benchmark 2.2 The student will follow all safety procedures while operating tools and
equipment. SC12.1.1.d (2)
OSHA, MSDS LA12.1.6.d (1)
Sample performance indicators: EPA LA12.1.6.f (1)
e Practice safe use of tools and equipment.
e Comply with environment regulations and disposal.
Standard 3. Students will choose and calculate math formulas used to find,
identify, and know how to use measurement systems and safety in the
Transportation Industry.
Benchmark 3.1 The student will understand USC and metric measurement systems. SC12.1.1.1 (1)
Sample performance indicators: M 2.2.8 (1)
gep = ATGST LA12.1.5.b (1)
e Understand USC and metric measurement systems.
: NCTM LA12.1.6.d (2)
e Perform measurements with a feeler gauge. LA12.1.6.f (1
e Accurately measure components with an outside micrometer. 1.6.1(1)
e Perform accurate measurements with a dial indicator.
Benchmark 3.2 The student will demonstrate the proper use of basic lab safety rules. ATGST LA12.1.5.b (1)
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Sample performance indicators: LA12.1.6.f (1)
e Understand the reasons for developing a personal shop safety plan.

List potential shop safety hazards.

Know basis shop safety rules.

List steps to maintain air quality in the shop.

Know where to find MSDS sheets and why they are important.

Standard 4. Students will understand Electrical Power Systems and Electronics.

MA12.3.3 (1)
Benchmark 4.1 The student will understand and apply Electrical systems. CCSS: MA(A-
CED) (1)
Sample performance indicators: LA12.1.5.b (1)
e List the types of current and explain how they are produced. EPTT LA12.1.6.d (1)
e State how electrical power is measured. LA12.1.6.f (1)
e Name different types of electrical circuits and give examples of their uses. LA12.2.2.c (1)
¢ Identify how electricity and magnetism are related.
e |dentify the types of electrical circuits used in transportation vehicles.
Benchmark 4.2 The student will identify electronic devices and explain electronic LA12.1.5.b (1)
CITEIE: LA12.1.6.d (1)
Sample performance indicators: Haltnd (oY
e Identify the values for resistors based on the resistor color code. ST lzz 2 (W
e State the purpose of using capacitors in conjunction with resistors for timing functions.
e Recognize the purposes of common electronic components, including resistors,
capacitors, transistors, and diodes.
Standard 5. Students will understand the different Modes of Transportation.
Benchmark 5.1 The student will research the modes of transportation. LA12.1.5.b (1)

LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

Sample performance indicators:
e Define a transportation system. EPTT
e List the five types of transportation systems.
e Name several transportation system inputs.
e Recognize several transportation system processes.
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e State the expected output of a transportation system.
e |dentify the types of goals that affect a transportation system.

Standard 6. Students will identify and distinguish the forms of energy and power
transmission.

Benchmark 6.1 The student will recognize the different forms of energy.

Sample performance indicators:
e Identify types of energy surrounding us. EPTT
o Differentiate among renewable, nonrenewable, and inexhaustible energy sources.
e Explain the difference between potential and kinetic energy.
e Name and describe the six forms of energy.

Benchmark 6.2 The students will understand how the power transmission operates.

Sample performance indicators:

e List the six simple machines and give an example of each.
List three types of gears.
Name the two primary characteristics of power.
Identify two mechanical transmission devices and describe how each operates.
Define mechanical advantage and give an example.
Recognize the difference between ideal mechanical advantage (IMA) and actual
mechanical advantage (AMA).
Benchmark 6.3 The student will identify devices that convert one form of energy or
power to another form of energy or power.

EPTT

Sample performance indicators:
e List the types of energy and power conversions that can occur. EPTT
o Identify devices used to convert various forms of energy or power into other forms of
energy or power.
e Describe the operation of devices used to convert various forms of energy or power into
other forms of energy or power.

Standard 7. Students will understand the operation of the Internal Combustion
Engine (ICE).

Last revised August 5, 2011
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SC12.2.3.j (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

SC12.2.3.i (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)
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Benchmark 7.1 The student will explain the operation of the internal combustion engine.

Sample performance indicators:

e Describe the operation of devices used to convert various forms of energy or power into
other forms of energy or power.

e Recognize the basic process by which two-stroke engines and four-stroke gasoline
engines operate.

e Select the correct tool for a specific application.

e Accurately read a micrometer.

Standard 8 Students will define intermodal transportation.

Benchmark 8.1 The student will utilize previous knowledge and skills to produce an
intermodal transportation model.

Sample performance indicators:

¢ Identify the importance of containerization.

List and discuss the advantages of intermodal transportation.

Define passenger and cargo intermodal transportation.

Describe legislation and government agencies that control intermodal transportation.
Plan an intermodal shipping route.

Reference Standards Sources
KS = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation,

Silver Spring, MD. www.careerclusters.org.

NATEF = National Automotive Technician Education Foundation 2008 Task List
MSDS = Material Safety Data Sheet

OSHA = Occupational Safety and Health Administration

EPA = Environmental Protection Agency

TRC = Transportation Research Center

TCC = The Car Care Book by Ron Haefner

ATGST = Automotive Technology General Service Technician

SE = Small Engines by R. Bruce Radcliff

NCTM = Nebraska Council Teaching Math

EPTT = Energy, Power, and Transportation Technology by Len S. Litowitz and Ryan A. Brown
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MA12.2.5 (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)
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Creation date: July 23, 2010
Approval date:

Revision date (if changes made after final draft):

Other Information

Suggestions for innovative e
teaching and learning

strategies:
Related assessments: °
Extended learning °

opportunities:
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Course Description:
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\{./l

Partnerships fo

Innovation

This is a beginning level course that introduces the student to basic knowledge and skills that are foundational to manufacturing.

Safety, measuring, planning and production processes will be covered. Target Grades 9-11.

Course Code:
Program(s) of Study to which This Course Applies

¢ Manufacturing Production
¢ Manufacturing Process Development

Course Framework

Standard 1. Students will demonstrate a complete understanding of need for shop
safety and rules governing the use of equipment.

Benchmark 1.1 The students will understand the main hazards that are possible in the
shop setting.

Sample performance indicators:
o |dentify the types of risks of injury/iliness in the lab.
e |dentify and describe how common hazards in the lab.
e Explain the role of government agencies in providing a safe workplace.
¢ Identify and describe major sources of information about hazards in the workplace. (e.g.,
MSDS, work procedures, exposure control plans, training materials, labels, and signage.)
e Interpret safety signs and symbols.
Benchmark 1.2 The students will observe proper dress and use of personal protective
equipment.

Sample performance indicators:

Last revised August 5, 2011

Reference
Standards

INCT 1400 Course
Objective

KS MNCO06.01 Sample
Indicators

KS MNCO06.03 Sample
Indicators

KS MNCO06.05 Sample
Indicators

KS MNCO06.04 Sample
Indicators
KS MNPB07.01.03

Academic
Crosswalk

LA12.1.5.b (1)

SC12.1.1d (1)
LA 12.1.6.d (1)
LA 12.1.6.f (1)
LA 12.2.2.a (1)
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Wear proper clothing for each particular content area. (e.g., Welding- long sleeves, high-
buttoned collar, no baggy clothing, pants long enough to cover top of boots, proper foot
protection, welding caps).

Inspect and use personal protective equipment (PPE).

Verify that safety and personal protective equipment is available, performs correctly, and
has current certification.

Benchmark 1.3 The students will demonstrate proper handling and storing of materials.

Sample performance indicators:

Understand the proper storage of flammable chemicals.

Identify methods of disposing of hazardous materials.

Demonstrate principals of safe physical movement to avoid slips, trips, and spills.
Learn the correct way to lift and move materials.

Proper handling of cylinders in a welding shop.

Make sure work area is clean and free of obstructions.

Identify procedures necessary for maintaining a safe work area.

Follow good housekeeping procedures.

Benchmark 1.4 The students will demonstrate proper machine and tool safety and
operation.

Sample performance indicators:]

Understand proper use of hand and power tools.

Understand proper operating procedures of machines for wood, welding, metal, plastics,
and other non-metal operations of power equipment.

Give operators a complete orientation of equipment.

Demonstrate proper operation.

Make sure all important information regarding equipment safety is communicated clearly
and effectively.

Standard 2. Students will develop the ability to analyze precision measurement
devices by applying mathematical skills while working with fractions and
decimals. Distinguish symbols and identify line usage used in blueprints and plan
reading.

Benchmark 2.1 The students will use common measurement systems.

Sample performance indicators:

Last revised August 5, 2011
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KS MNCO06.04 Sample
Indicators
KS MNCO06.05 Sample
Indicators
KS MNPB07.01.03

KS MNC10.01.02
KS MNPB07.01.01

INCT 1400 Course
Objectives 1 and 2

INCT 1400 Course
Objectives 1 and 2
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SC12.1.1d (1)
LA 12.1.6.d (1)
LA 12.1.6. (1)

SC12.1.1d (1)
LA 12.3.1.a (2)

LA12.1.5.b (1)

SC12.1.1.1(2)
MA 12.1.3 (1)
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e Incorporate both Metric and Customary systems of measurement.
e Review fractions, decimals, and their conversions.

Benchmark 2.2 The students will understand mathematical equations and computations.

Sample performance indicators:
e Figure board footage.
e Figure square footage.
e Implement geometry calculations. (e.g., area, volume, and mass)
e Implement trigonometry.
Benchmark 2.3 The students will properly use and handle precision measuring tools.

Sample performance indicators:
e Understand proper use and reading of micrometers.
Understand proper use and reading of Dial Calipers.
Understand proper use and reading of Rules and Tape Measures.
Understand proper use and reading of Protractor.
Understand proper use and reading of Compass.
Understand proper use and reading of Architect Scale.
Benchmark 2.4 The students will identify fundamentals of blueprint reading.

Sample performance indicators:

e Identify line types, lettering, and symbols.
Understand Scale.
Identify and explain detail drawings.
Identify and explain lines, material fills, and sections.
Identify and explain object views.
Identify and explain dimensioning.
Identify and explain notes and bill of materials.
Interpret elements of the different types of drawings.

Standard 3. Students will demonstrate the planning and layout processes used in
manufacturing.

Benchmark 3.1 The students will read and/or produce prints.

Sample performance indicators:
e Develop sketches of a product.

Last revised August 5, 2011
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MSSC Standards-
Quality Practices and
measurement 9 and 10

NCCER Module
29201-03
NCCER Module
29202-03

KS MNC10.01.01

KS MNC10.01.01
NCCER Module
29202-03
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SC12.1.1.1 (2)
MA 12.1.3 (2)
MA 12.2.1 (2)
MA 12.2.5 (2)

SC12.1.1.E (2)
MA 12.2.4 (2)
MA 12.2.5 (2)

MA 12.2.4 (2)
MA 12.2.5 (2)
MA 12.1.3 (2)
LA 12.2.2.a (1)
LA 12.1.6.d (1)
LA 12.1.6.f (1)

LA12.1.5.b (1)

sc12.1.1.c (1)
MA 12.2.4 (2)
MA 12.2.5 (2)
MA 12.1.3 (2)
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Develop basic drawings. LA 12.1.6.a (2)
Develop working drawings. LA 12.1.6.d (2)

Identify line types, lettering, and symbols.

Understand Scale.

Identify and explain detail drawings.

Identify and explain lines, material fills, and sections.

Identify and explain object views.

Identify and explain dimensioning.

Interpret elements of the different types of drawings.

Benchmark 3.2 The students will understand the scheduling process.

SC12.1.3.b (1)
LA 12.1.6 a (2)
LA 12.1.6 f (2)
LA 12.1.6 d (2)

Sample performance indicators:
e Identify the steps required to create the product. KS MNPB06.01.04
¢ Identify the equipment used to create the product.
e Make sure the production schedules are met effectively.
e Be aware of schedule requirements in a timely way.
Benchmark 3.3 The students will be able to identify and understand materials used in
the manufacturing process.

. KS MNPB08.01.02
Sample performance indicators:

e Study and select raw materials that best fits the needs of the production process. ASLNC (D0 B2 (0
. : . . NCCER Module MA 12.2.5 (2)
e Acquire knowledge of materials, their properties and methods to use them.
e Identify and explain the selection of materials. NCégEZF\?JI-\;IO:; | ::2 igg;a (g)
o |dentify and explain the composition and classification of materials. 29202 83u € 22a(2)
¢ Identify and explain the physical characteristics and mechanical properties of materials. )
¢ Identify and explain forms and shapes of structural materials.
e Describe and give examples of materials used in common manufacturing products.
Benchmark 3.4 The students will understand estimating materials and cost of materials
and products. MA 12.1.4 (2)
MA 12.1.3 (2)

Sample performance indicators:
e Develop parts list and bill of materials. INCT 1400
Develop cost analysis.
Identify and explain notes and bill of materials.
Figure product cost.
Estimate materials needed for products.

LA 12.1.6.d (1)
LA 12.1.6.f (1)
LA 12.2.2.a (1)

KS MNC10.01.02 [TBD by NDE]
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Standard 4. Students will understand and demonstrate how products can be
manufactured.

Benchmark 4.1. The students will demonstrate various types of assembling processes
used in manufacturing.

Sample performance indicators:

e Apply appropriate fastening or joining procedures to the design and production of a
manufactured part of product.

e Use tools and processes of cutting, shaping, combining, forming, etc. of materials to
manufacture a part or product.

e Set up equipment for the production process.

e Perform and monitor the process to make the product.

e Understand and Perform mechanical fastening, mechanical force, joining, fusion
bonding, adhesive bonding.

e The student will use tools and the processes of cutting, shaping, combining, forming, etc.
of materials to manufacture a part or product.

Benchmark 4.2. The students will demonstrate how materials can be processed using
tools and machines.

Sample performance indicators

e Make adjustments to equipment prior to putting into service.
The student will set up equipment for the production process.
Verify that set-up meets process specifications.
Document set-up procedures to ensure repeatability.
Verify that production operations comply with safety procedures.

Benchmark 4.3. The students will properly finish the selected product. (e.g., types of
finishing materials, surface preparation, methods, of application) used in manufacturing.

Sample performance indicators:
e Select a finishing process for a product appropriate to the job it must perform,
environment in which it functions, and its aesthetic appeal.
Benchmark 4.4. The students will explain the processes of inspection and quality control
used in manufacturing.

Last revised August 5, 2011
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KS MNC10.01.02
KS MNC10.01.03

KS MNPB08.01.03
KS MNPB08.01.05

KS MNC10.01.04

KS MNC10.01.05
KS MNPB04.01
KS MNPB08.01.05
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Sc12.2.1c (1)
MA 12.2.5 (2)
LA12.1.5.b (1)

SC12.1.3.f (1)
SC 12.1.3g (1)
SC12.1.3h (1)
SC12.1.1d (2)
SC12.1.3d (2)
MA 12.1.3 (2)
MA 12.2.5 (2)
MA 12.2.2 (2)
LA12.1.5.b (1)
LA 12.1.6.d (2)
LA 12.1.6.f (2)

SC12.1.1d (2)
MA 12.2.5 (5)
LA12.1.5.b (1)
LA 12.1.6.d (2)
LA 12.1.6.f (2)

SC12.1.3e (2)
SC12.1.1d(2)
MA 12.2.1 (2)
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Sample performance indicators:

Perform continuous inspections to ensure that parts or products meet design
specifications.

Sample and inspect in accordance with schedule and procedures.

Select correct inspection tools and procedures and use them correctly.

Inspect materials against correct specifications.

Identify materials not meeting specifications.

Make necessary adjustment in the manufacturing process in a timely manner.

Take corrective action on out-of specification material.

Document inspection results properly and report them to the correct parties in a timely
manner.

Reference Standards Sources

MSSC = MSSC Standards Certification

WSC = ITE 108 Manufacturing Systems

NCCER = National Center for Construction Education and Research-Welding
MCC = Introduction to Precision Machine Technology INCT 1400

KS = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation,

Silver Spring, MD. www.careerclusters.org

Nebraska Career Education

Creation date: 07/20/2010
Approval date:
Revision date (if changes made after final draft):

Other Information

Suggestions for innovative e
teaching and learning
strategies:

Related assessments: °

Extended learning

SkillsUSA contests (e.g., Cabinetmaking, Welding, CNC, etc.)

opportunities:

Last revised August 5, 2011
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LA 12.6.1d (2)
LA 12.6.1d (2)
LA 12.2.2.a(2)
LA 12.3.1 a (2)
MA 12.2.5 (2)
LA12.1.5.b (1)
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Principles of Construction Technology

Course Description

This course provides an overview of the total construction process. Students will develop problem-solving and critical thinking skills
by identifying the relationship between resources and requirements of a project/problem to accomplish realistic planning.

Course Code:

Program(s) of Study to which This Course Applies

e Architecture and Construction Cluster: Construction
e Architecture and Construction Cluster: Design/Pre-construction

Teacher Certification Note: To deliver OSHA or NCCER credentials for students, teachers need additional certification.

Course Eramework Reference Academic
Standards Crosswalk
Standard 1. Students will assess and control the types and sources of workplace
hazards to ensure a safe workplace. S8 HDE ) Lzl
Benchmark 1.1 Demonstrate methods to correct common design and construction
hazards.
Sample performance indicators:
o |dentify and describe common hazards in the workplace. LA.12.1.6.d,f(1)
e Perform a safety check before beginning performance/lab work. KS (ACC 06.01.01) LA' 12' 2 2 6'1(1)
e Identify and describe major sources of information about hazards in the workplace (e.g., NCCER 001'01'_09 T

Material Safety Data Sheets (MSDS), work procedures, exposure control plans, training
materials, labels, and signage).

o |dentify sources of combustible/flammable materials, fire and emergencies to establish a
fire safe environment.
Interpret safety signs and symbols.

e |dentify methods for disposing of hazardous materials.

Last revised August 5, 2011 Page 1
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Benchmark 1.2 Identify causes of accidents and the impact of accident costs.

Sample performance indicators:

o Describe both direct and indirect costs of incidents and accidents in the workplace.

e Explain the role of OSHA in preventing accidents in the workplace.
Benchmark 1.3 Demonstrate personal and group health and safety practices.

Sample performance indicators:
o Demonstrate principles of safe physical movement to avoid slips, trips, and spills.
e Inspect and use personal protective equipment (PPE).
e Demonstrate safe lifting and proper materials handling.

Benchmark 1.4 Demonstrate safe operation of tools and equipment.

Sample performance indicators:

o Achieve 100% on all written safety exams.
Identify and describe how to correct electrical hazards within a work site.
Verify proper grounding of power tools.
Demonstrate proper placement and storing of tools when not in use.
Inspect, maintain, adjust, lubricate hand and power tools as appropriate.
Perform equipment pre-operation checklists.
Operate a power tool safely and according to manufacturer specifications.

Standard 2. Students will use and apply common construction math concepts.

Benchmark 2.1 Use basic math functions to complete jobsite/workplace tasks.

Sample performance indicators:
o |dentify whole numbers, decimals, fractions, complex numbers, and polynomials.
o Apply basic arithmetic add, subtract, multiply, and divide operations.

e Apply relational (equal, not equal, greater than, less then, etc.) and logical operators in a

logical expression.

Benchmark 2.2 Use geometric formulas to determine areas and volumes of various

structures.

Sample performance indicators:
e Calculate areas and volumes of structures.

Last revised August 5, 2011
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KS (ACC06.01)
NCCER 00101-09

KS (ACC06.01.03)
NCCER 00101-09,
00109-09

KS (ACC10.02.03)
NCCER 00101-09

KS (ACC 01.01)
NCCER 00102-09,
various crafts

KS (ACC 01.01-.06)
NCCER 00102-09

KS (ACC 01.01-.06)
NCCER 00102-09
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LA.12.1.6.d,f(1)

LA.12.2.2.a(1)

LA.12.1.6.d,f(1)
LA.12.2.2.a(1)

LA.12.1.6.d,f(1)
LA.12.2.2.a(1)

LA.12.1.5.b(1)

MA.12.1.1 (1)
MA.12.1.3 (1)
CCSS:MA (N-Q 3)

MA.12.2.5 (1)
MA.12.3.1f (1)
CCSS:MA (F-IF 6)(1)
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Calculate angles for rise/run.

Benchmark 2.3 Use appropriate formulas to determine percentages /decimals.

Sample performance indicators:

Benchmark 2.4 Use appropriate formulas to determine ratios, fractions, and proportion

Calculate percentages/decimals.
Use percentages and decimals to perform measurement tasks.
Use percentages and decimals to track project progress and costs.

measures.

Sample performance indicators:

Calculate ratios, fractions and proportion measures.
Use ratios, fractions and proportion measures to perform measurement tasks.
Create scale model of a structure.

Benchmark 2.5 Use appropriate formulas to determine measurements of dimensions,
spaces and structures (U.S. Standard Unit and metric system).

Sample performance indicators:

Measure dimensions, spaces and structures using both U.S. Standard unit and metric
system.

Use dimensions, spaces and structures calculations to estimate materials and supplies
needed.

Convert U.S. Standard System to metric system and vice versa for a project task.

Standard 3. Students will utilize construction documents to locate and
communicate information, to perform measurements, and to develop and
implement a project plan.

Benchmark 3.1 Recognize and identify basic construction drawing terms, components,

and symbols.

Sample performance indicators:

Identify abbreviations specific to basic construction drawings.
Define craft-specific symbols in a drawing.
Recognize and describe different classifications of construction drawings.

Last revised August 5, 2011
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KS (ACC 01.01-.06)
NCCER 00102-09

KS (ACC 01.01-.06)
NCCER 00102-09

KS (ACC 01.01-.06)
NCCER 00102-09

KS (ACC 01.01)
NCCER (Core and
various crafts

KS (ACC 10.01-all)
NCCER 00105-09

Partncrsh\ps
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MA.12.1.3 (1)

MA.12.1.3 (1)

MA.12.2.4 (2)

MA.12.2.5 (2)
MA.12.1.4 (1)

LA.12.1.5.b(1)
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Benchmark 3.2 Interpret and use drawing dimensions.
Sample performance indicators: maggigg
e Calculate the distance between two components in a drawing. MA.12.2.2(1)

e Utilize the drawing to construct a project.

e Apply scale measurements to estimate quantity of materials.
Benchmark 3.3 Use vocabulary and visual cues commonly in design and construction to
be successful in workplace/jobsite communications. LA.12.1.6.d,f(1)

KS (ACC02)
Sample performance indicators: KS (ACC 02.01) tﬁiggia(:ll)
e Ask questions concerning details of instructions. NCCER 00107-09 12.3.1.a(1)

o Confirm understanding of visual and verbal instructions. LA.12.3.2.b(1)

e Use correct terminology to convey project information.

Benchmark 3.4 Utilize drawings to plan, organize, schedule and manage a project. LA.12.1.6.d,(1)

KS (ACC01.01.02) LA19.5.5.8(1)

Sample performance indicators: NCCER craft-specific LA 123.1.a(1
e Develop a plan of procedure(s) applying correct terminology. and MT modules. 12.3.1.a(1)
. : : LA.12.3.2.b(1)
e Estimate and develop bill of materials.
Standard 4. Students will know and understand the importance of employability KS (ACCO07, 09)
and career development, including the characteristics of entrepreneurship. NCCER Core, LA.12.1.5.b(2)

Management Modules?
Benchmark 4.1 Demonstrate critical thinking skills and the ability to solve problems

using those skills. KS (ACC03) LA.12.1.6.d,f(1)

KS (ACC 09.01.02) LA.12.2.2.a(1)

Sample performance indicators: NCCER 00108-09

e Develop alternative solutions to unforeseen project problems.
e Select appropriate equipment for specific applications.
Benchmark 4.2 Demonstrate effective relationship skills with teammates and

supervisors, the ability to work on a team, and appropriate leadership skills. KS (ACC 09.02.01)
KS (ACC 07.01.02) LA.12.1.6.d,f(2)
Sample performance indicators: NCCER 00107-09, LA.12.2.2.a(1)
e Organize work teams that effectively manage assignments. 00108-09 LA.12.3.1.a(2)
e Be punctual to every class, safety meeting, lab work, etc. Other business LA.12.3.2.b(2)
e Compare and contrast the benefits of being self-employed versus working as an courses?
employee in the construction industry.
Benchmark 4.3 Demonstrate effective time management and reporting/written NCCER 00107-09, LA.12.1.6.d,f(1)
communication skills. 00108-09 LA.12.2.2.a(1)
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Sample performance indicators:
o Keep a professional tracking notebook.
e Fill out reports/updates on project progress.
e Draft a technical report.

Standard 5. Students will identify and understand different properties of
construction materials and apply current construction techniques.

Benchmark 5.1 Identify and describe properties of different construction materials.

Sample performance indicators:

o |dentify different species, grades and categories of wood materials and their properties.

o |dentify and describe the properties of concrete, masonry, and steel materials.
e Identify use of various adhesives and fasteners.

Benchmark 5.2 Select the appropriate material to complete a project.

Sample performance indicators:
e Select and use the proper construction materials according to project specifications.
e Assess and report on the craftsmanship and use of materials on an existing structure.

Benchmark 5.3 Utilizing problem solving and leadership skills, proper safety practices,
and specifications, construct a complete project.

Sample performance indicators:
o Work within groups to complete tasks effectively and safely.
Correct peers in the classroom when safety hazards appear.
Conduct a safety meeting before beginning work.
Develop a plan of procedures using the project specifications.
Size and cut materials for the project.
Sequence setup and construction to maximize efficiency and safety.
Lay out/install/build project components according to project specifications.
Benchmark 5.4 Apply current and safe construction techniques.

Sample performance indicators:
e Operate tools and equipment safely and according to manufacturer specifications.
e Select and apply industry best practices when joining construction components.
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KS (ACC 10.02)
WayneStatelTE202-01
NCCER (modules
below)

KS (ACC 10.02.01)
KS (ACC 10.02.03)
NCCER craft-specific
NCCER Carp. L1, L2

KS (ACCQ7)
KS (ACCO06)

KS (ACC 10.02.02)
NCCER Craft specific
and management
modules

KS (ACC10.02)
NCCER Core and
various crafts

KS (ACCO05.02) (all)

NCCER Core 00101-
09, Safety Orientation,
Field Safety Modules
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LA.12.2.1.f(1)
LA.12.2.2.b,a(1)

LA.12.1.5.b(1)

SC.12.2.1.a,b,c(1)
LA.12.1.6.d,f(1)

SC.12.2.2.c-(1)
LA.12.1.6.d,f(1)
LA.12.2.2.a(1)

LA.12.1.6.d,f(1)
LA.12.2.2.a(1)
LA.12.3.1.a(1)
LA.12.3.2.b(1)
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e Select and use proper tools, equipment, and techniques for completing the project.
Benchmark 5.5 Examine how the roles and responsibilities among trades/professions

work in relationship to complete a job.
LA.12.1.6.d,f(1)

Sample performance indicators: LA.12.2.2.a(1)
e Describe how relationships and hierarchy between trades and professions can facilitate LA.12.3.1.a(2)
smooth workflow and outcome to meet project goals. LA.12.3.2.b(1)

Incorporate job functions in the reporting chain of supervision.
e Evaluate the safety issues and responsibilities managed by each level of supervision.

Reference Standards Sources

o KS = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation,
Silver Spring, MD. www.careerclusters.org.
NCCER = National Center for Construction Education and Research

o Wayne State =course objectives for introduction to construction course at Wayne State College

Creation date:_July 23, 2010
Approval date:

Revision date (if changes made after final draft):

Other Information

Suggestions for innovative e
teaching and learning
strategies:

Related assessments: °
Extended learning
opportunities:

SkillsUSA Teamworks competition
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Transportation Technology Services & Maintenance

Course Description

\{./l
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This second level semester course will expand on the basis concepts and systems utilized in the Transportation Industry. Modes of
transportation, forms of energy, and power transmission will be addressed along with sub-systems of internal combustion engines.

Tools, equipment, fasteners, safety and career exploration will be included in the course.

Course Code:
Program(s) of Study to which This Course Applies

¢ Mobile Equipment Maintenance

Course Framework

Standard 1. Students will explore and present information on a selected career in
the Automotive or Mobile Equipment Repair Industry.

Benchmark 1.1 The student will research into various careers.

Sample performance indicators:
e Prepare a 1-2 page paper and 6 slide power point to be presented to the class.
e Use a rubric evaluation.

Benchmark 1.2 The student will use the internet, guidance counselor, job shadow, and
college visits to explore careers.

Sample performance indicators:
e Take a personal interest inventory.

Last revised August 5, 2011

Reference
Standards

TCC

CAPS/COPE
NCE

Academic
Crosswalk

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.1.f (1)
LA12.2.2.a (1)
LA12.2.2.b (1)
LA12.2.2.c (1)
LA12.3.1.a (1)
LA12.3.1.c (1)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.1.f (1)
LA12.2.2.a (1)
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e Job shadow a career of interest.
e Visit colleges of interest.

Standard 2. Students will understand the importance of health, safety, and

environmental management systems in organizations and their importance to TRC206
organizational performance and regulatory compliance.
Benchmark 2.1 The student will follow all personal safety procedures and OSHA
regulations.
. _ OSHA, MSDS
Sample performance indicators:
e Practice wearing safety gear.
e Adhere to MSDS guidelines.
Benchmark 2.2 The student will follow all safety procedures while operating tools and
equipment.
OSHA, MSDS
Sample performance indicators: EPA
e Practice safe use of tools and equipment.
e Comply with environment regulations and disposal.
Standard 3. Students will identify and know how to use tools, equipment,
fasteners, measurement systems, and safety in the Transportation Industry.
Benchmark 3.1 The student will understand USC and metric measurement systems.
Sample performance indicators: ATEIST
' NCTM

e Perform measurements with various measuring tools.
e Describe the basic for each measurement system.

Benchmark 3.2 The student will demonstrate the use of the tools and equipment safely.

Sample performance indicators:
o Employ basic electrical safety in lab.
e Demonstrate the proper handling of hazard materials.
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LA12.2.2.b (1)
LA12.2.2.c (1)
LA12.3.1.a (1)
LA12.3.1.c (1)

SC12.1.1.d (2)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)

SC12.1.1.d (2)
LA12.1.6.d (1)
LA12.1.6.f (1)

SC12.1.1.1 (1)
MA12.2.5 (2)
LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
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e Describe the use of fire extinguisher and safety equipment.
¢ Demonstrate the safety precaution when operating a vehicle lift.
e Explain the necessary the safety precautions when using power tools.

Benchmark 3.3 The student will identify and select appropriate fasteners.

Sample performance indicators: HATZED

- X LA12.1.6.d (1)

e List four different fasteners threads. f(1
o Explain bolt diameter, pitch, length, thread depth, grade marks. LA12.1.6.f(1)
e Describe the advantage of torque to yield bolts.
e Describe the proper procedure for torque to yield bolts.

Standard 4. Students will understand the different Modes of Transportation.

Benchmark 4.1 The student will research the modes of transportation.

Sample performance indicators:
o Define a transportation system.

List the five types of transportation systems. tﬁigigg 83
Name several transportation system inputs. S
Recognize several transportation system processes. EETT LA12.1.6.f(1)
State the expected output of a transportation system. LAl12.2.2.c (1)
Identify the types of goals that affect a transportation system.
Explain the function of feedback within a transportation system.
Make a list of devices used to provide feedback in transportation systems.
Describe the functions of at least one government agency that controls transportation.

Standard 5. Students will identify and distinguish the forms of renewable energy,

; : L EPTT
inexhaustible energy sources, and power transmission.
Benchmark 5.1 The student will recognize renewable and inexhaustible energy sources. SC12.2.3 (1)
o SC12.4.3.c (1)
Sample performance indicators: LA12.1.5.b (1)
e Identify the basic sources of renewable energy and inexhaustible energy. EPTT LA12-1.6.d (1)
e Describe at least three different methods of producing power from renewable energy L A12. 1' 6.f Q)

resources.
e Describe at least six examples of different methods of producing power from
inexhaustible energy resources.

LA12.2.2.c (1)
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e Summarize several factors that influence the development of an energy resource.
e Explain advantages and disadvantages of various conventional and alternative energy
resources.
e Discuss the environmental consequences most closely associated with the use of
various conventional and alternative energy resources.
Benchmark 5.2 The students will understand how the power transmission operates.

Sample performance indicators: LA12.1.5.b (1)
e List the six simple machines and give an example of each. LA12.1.6.d (1)
e List three types of gears. EPTT LA12.1.6.f (1)
e Name the two primary characteristics of power. LA12.2.2.c (1)
¢ Identify two mechanical transmission devices and describe how each operates.
e Define mechanical advantage and give an example.
e Recognize the difference between ideal mechanical advantage (IMA) and actual

mechanical advantage (AMA).

Standard 6. The student will understand the operation of the Internal Combustion

Engine (ICE).
Benchmark 6.1 The student will explain the operation of the 4 stroke engine. MA12.2.5 (1)
LA12.1.5.b (1)
Sample performance indicators: LA12.1.6.d (1)
e Describe the operating principles of the engine. SE LA12.1.6.f (1)
e Explain the four-stroke cycle and the function of each of the four strokes. LA12.2.2.c (1)

o Describe the coordination and operation of the valve train.
e Explain the operation of the camshaft.

Benchmark 6.2 The student will explain the operation of the 2 stroke engine.
LA12.1.5.b (1)

Sample performance indicators: LA12.1.6.d (1)
e Describe the operating principles of the engine. SE LA12.1.6.f (1)
Explain the four-stroke cycle and the function of each of the four strokes. LA12.2.2.c (1)

Describe the coordination and operation of the valve train.
Explain the operation of the camshaft.
Complete work order and prepare the car for deliver to customer.

Standard 7. Students will be able to understand sub-systems of the small engine.
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Benchmark 7.1 The student will identify and service the following sub-systems ignition,

fuel, electrical, cooling, lubrication, starting, and charging.

Sample performance indicators:

List the major components of the fuel system.

List and describe the properties of gasoline related to engine performance.
Describe the operation of the fuel delivery system.

List the various types of electrical components.

List the major components of the electrical system.

List the precautions when working with the electrical system.

Describe the importance of the battery and its maintenance.

List the starting system components and describe their functions and maintenance.

List the charging system components and describe their functions and maintenance.

List the ignition system components and describe their functions and maintenance.
Describe the various other electrical devices found in the automobile.
Explain the basic operation of the computer and the devices it can control.
List the components and describe the function of the lubrication system.
List the safety precautions for lubrication system maintenance.

Describe the properties to look for in oil.

List some common problems that could occur in the lubrication system.
List the components and describe the function of the cooling system.

List the safety precautions for cooling system maintenance.

Describe the basic maintenance for the cooling system.

Describe the different types of coolant available.

List some common problems that could occur in the cooling system.

Standard 8. Students will understand the ownership and operation of the
automobile.

Benchmark 8.1The student will demonstrate the routine maintenance of the automobile.

Sample performance indicators:

Explain the benefits of maintenance.

Explain the importance of keeping a maintenance logbook.

List and explain the additional maintenance concerns for cold weather.
List and explain the additional maintenance concerns for hot weather.
List environmental concerns affecting maintenance.

Last revised August 5, 2011
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LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)

LA12.1.5.b (1)
LA12.1.6.d (1)
LA12.1.6.f (1)
LA12.2.2.c (1)
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List the types of driving and how they affect the maintenance needs of the vehicle.
List maintenance items and regular maintenance intervals.

List the steps for changing oil.

List the steps for changing the air filter.

Describe the maintenance needed for tires.

Describe how to check brakes.

Explain how to flush the cooling system.

Describe the maintenance needed for the ignition system.

Describe how to change the automatic transmission fluid.

List the steps for interior and exterior care.

Reference Standards Sources

e KS = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation,
Silver Spring, MD. www.careerclusters.org.

NATEF = National Automotive Technician Education Foundation 2008 Task List
MSDS = Material Safety Data Sheet

OSHA = Occupational Safety and Health Administration

EPA = Environmental Protection Agency

TRC = Transportation Research Center

TCC = The Car Care Book by Ron Haefner

ATGST = Automotive Technology General Service Technician

NCTM = Nebraska Council Teaching Math

SE = Small Engines by R. Bruce Radcliff

EPTT = Energy, Power, and Transportation

Creation date: July 23, 2010
. Approval date:

Revision date (if changes made after final draft):
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Other Information

Suggestions for innovative e
teaching and learning

strategies:
Related assessments: o NATEF
Extended learning e SkillsUSA Automotive Maintenance Technology competition

opportunities:
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