Next Level Programs of Study Elch-l;ﬁ

NLPS Review Document
Revision DateMarch24, 2023

The purpose of the NLPS Review Document is to provide instructors, administrators, and other stakeholders the
opportunity to view the 4course sequence for each Next LeRaebgram of Study in its entirety and find relevant
information about all NLPS courses. Individuals can find course descriptions, the postsecondary courses at Ivy
Tech and Vincennes that each NLPS course has been aligned to, and the key competencies for eac
postsecondary course.

1 Postsecondary courses followed by an * are not availablddat credit.
1 Vincennes University postsecondary courses followed by a ~ are only available for dual credit through an
approved VU Early College program.

CTE funding information, assignment codes, dual credit availability and certification alignment has now been
added where possible. It may still be necessary to use some of the additional resources provided by the Office of
CTE, but we have attempted to cmlidate much of the pertinent course information into this resource.

RecentUpdates(March 2023}

9 Standards have been added for several Introductory and previously existing cthase®re posted

elsewhere.

9 Criminal Justice corrections have been made to the postsecondary alignment and dual credit
availability for these courses.
Business Administrationaddedthe Marketing Fundamentalsourseas anoption.
Aviation Managementadded Vincenne&Jniversity courses back to thmstsecondanalignment.
Marketing¢ added assignment codes the Strategic Marketing and Digital Marketiogurses.
Biotechnology; addedcourse summarieanda draft ofcompetencies.
Water Systemsg addedcourse summaries and a draft of competencies.
Locally Created Concentrator Sequendée nonstandard courses operate a locally created CTE
Concentrator program have been addedder the CTE section of courses
1 Commercial Driveg courses for the CDConcentratorsequence have been added
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Next Level Programs of Study (NLPS) Overview

TheD2 SNY 2NR& 22N] F2NDS /I 0AYySiQa hasFulylaDiheekt Level NS S NI |
Programs of Study (NLP3is initiativeaims toimprove theconsistency, quality, and intentionality of CTE
instruction across Indiana.

The NLPS course structure serves as the key framework for schools and career centers to deliver the benefits
available through the CTE redesign. The course structure was ddsigoollaboration with a working group of
high school principals and CTE directors that offer CTE programs through a variety of scheduling options.

A simplified explanation of the course structure is that the 6 credits of content included in theenirtevel |

course have been divided out into three@edit coursesPrinciples, Concentrator A, and Concentratar Bhis
structure was modeled after other popular CTE programs, such as Engineering and Biomedical Sciences. These
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programs begin with a fowdational course and gradually increase depth of content and occupational
specificity.

The design provides the flexibility needed to offer the programs of study at a comprehensive high school or a
career center by allowing schools to offer up to six credits in a pathway per school fisais made possible by
allowing any required prerequisites to be implemented as ceequisites.

Other benefits of the new NLPS course structure include the following:

1 Ability to earn CTE Concentrator Status in one year if participating in apetiltid training program

that allows the student to coplete the Principles, Concentrator A, and Concentrator B courses.
1 Al NLPS follow the samecéurse structure. This creates greater consistency and expectations across all
CTE pathways.
NLPS more clearly define the courses and credit needed for the TakHoicors Diploma.
Most advance courses (Concentrator A and Concentrator B courses) are each aligned to 6 college credit
hours.Increasing the number of dual credit opportunities is a point of emphasis in NLPS, but students do
not have to earn duairedits to be a CTE Concentrator.
1 The Capstone course includes time for embedded viaed learning experiences.

= =

The other primary resources that will assist with NLPS implementation are the following:

TheMaster Pathways Documerdutlines the coursethat will are in the Perkins V pathways and along with
the courses that are included in the NLPBe Master Pathway List provides a sigeside comparison of
Perkins V pathways with current courses vs. Perkins V pathways with NLPS courdesufrtentincludes all
NLPS pathways available during the 2@P23 school year.

TheNext Level Programs of Study Planning Guisldesigned to helgchools and career centers take full
advantage of the benefits available with the newly redesigned CTE strubrtakeded in the planning guide are
the following sections:

Comparison chart of current CTE system vs. NLPS on several key factors
Overview of the course structure utilized for NLPS and its benefits

Rubric to assist schools/career centers with determining what pathways to offer
Scheduling options for NLPS

Additional scheduling options and considerations

=A =4 =4 -4 =4

NLPS FAQ he Office of CTE continues to update the FAQ document to ensure that it is accurate and relevant.
New or updated questions are highlighted in rédparticular the FAQ adds some clarification around the
definition of CTE concentrator for Perkins purposes and the C average requirement for Graduation Pathways.
The FAQ remains the best central resource to find information that has been sharedédeldy updates or

other places regarding common NLPS questions.

To learn more about the Next Level Programs of Study and to use additional resources please visit the Indiana
D 2 @ S NWakiiReCabinetwebsite
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https://www.in.gov/gwc/cte/files/Master-Pathways-List_10.26.22.xlsx
https://www.in.gov/gwc/cte/files/NLPS-Planning-Guide_11.5.21.pdf
https://www.in.gov/gwc/cte/files/NLPS-FAQ_4.1.22.pdf
https://www.in.gov/gwc/cte/career-pathways-programs-of-study/

Next Level Programs of Study ECI 'E

List of Next Level Programs of Study:

Advanced Manufacturing

Industry 4.0c Smart ManufacturingNew)
IndustrialAutomation and Robotics
Industrial Technical Maintenaneélectrical
Industrial Technical Maintenanggviechanical
Precision Machining

Welding Technology

Ag Mechanical and Engineerinfformerly Ag Power, Structure and Technology Systems)
AgriScience Plants or Animals(combined Animal, Plant, and Food Products)
Horticulture

Landscaping

Precision Agriculture

Natural Resources

Veterinary Science

Architecture and Construction

Civil Construction

Heavy Equipment Operator

Buildingand FacilitieMaintenance

Construction Trades Carpentry

Construction Trades Electrical

Heating, Ventilating and Air Conditioning Technology (HVAC)

Plumbing and PipefittingNew)- In Progess

Digital Design
Fashion and Textiles
Interior Design
Radio and Television

Business Management and Administratidmarketing, and Finance
Business Administration(formerly E&M Bus Mgmt Focus)

Business Operations and Technol@fmymerly Admin and Office Mgmt)

Supply Chain and Logistics

Marketing and Sales

Entrepreneurship

Accounting

Banking and Investment

Insurance

CTE and WBL Courses \
CTE Foundation Courses

CTE Nonstandard Courses: CTE Pilot, Locally Created CTE Concentrator, CTSO Leadership

Work-Based Learning
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Education and Training

Early Childhood

Education Careers

Health Sciences

Biomedical Sciences and Technology
Emergency Medical Services

Medical Assistant

Pharmacy

Pre-Nursing / Healthcare Special{$hcludesCNA)
Central Service Tech / Surgical Technician
Dental Careers

Execise Science

Hospitality and Tourism

Culinary Artg; (offers a new Baking and Pastry capstone option)
Hospitality Management

Nutrition Sciencéformerly Dietetics)

Human Services

Human and Social Services
Cosmetology/Barbering

Information Tech

Cybersecurity
Information Technolog@perations

Networking

Software Development

Computer Science

Law, Public Safety, Corrections, and Security
Criminal Justice

Fire and Rescue

Paralegal

STEM

Design Technologformerly Mechanical Drafting and Design)
Energy Technology

Engineering

Biotechnology

Electronics and Computer Technology

Water Systems

Transportation, Distribution, andogistics
Automotive Services

Automotive Collision Repair

Aviation Managemengformerly Aviation Flight and Operations)
Commercial Driver

Diesel Services
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Introduction to Advanced Manufacturing and Logistics

Career Cluster

Advanced Manufacturing

Program of Study

NLPS Sequence

Introductory Course

Course Code

4796

Course
Description

Introduction to Advanced Manufacturing and Logistics focusemamufacturing systems
with an introduction to advanced manufacturing and logistics and their relationship to
society, individuals, and the environment. Students apply the skills and knowledge of usi
modern manufacturing processes to obtain resourcesciiatige them into industrial
materials, industrial products and consumer products. Students investigate the propertie
engineered materials. Students study six major types of material processes: casting and
molding; forming; separating; conditioning; fshing; and assembling. After gaining a
working knowledge of these materials, students are introduced to advanced manufacturi
f23A8GA04X YR o0dzaAySaa LINAYOALX Sa GKI G
Students gain a basic underatiing of tooling, electrical skills, operation skills, inventory
LINARYOALX S& a{5{Qa&dX OKINI |YyR 3N} LK NBI
placed on the flow process principles, material movement, safety, and related business
operations. Stdents have the opportunity to develop the characteristics employers seek ¢
well as skills that will help them in future endeavors.

Prereq(s)/Ce
Req(s)

None

Credits

Credits: 1 or 2 semester course, 1 credit per semester, 2 credits maximum

CountsToward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

ITCCCourse

Funding Introductory
Bulletin 400 Ly Rdza G1®JKE2f ! NI a
Rules 4647 LYRdzZAUNARIKER ¢SOKy2f238 VY
Ly Rdza G NA-12X 9 RdzOF GA2Y Y
hOOdzLdt GA2y Lt {LISOAFfA&G LX LL 2NJLLL
Rules 2002 ¢SOKy 2t 238 9RdzOI GA2Y $gAGK KAIK a0OKz22f
2 2 NJ LI F OS { LIS Odourde mpproved for & GUE pdthwayy” NI I (i
REPA/REPA 3

POSTSECONDARY AND CREDENTIAL INFORMATION

¢SOKy 2t 238129 RdzOI GA2Y p
2 2

Nl LX I OS {LISOAFEA&G L 2NILL Ay NBEFGS
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Alignment

VU Course
Alignment
Four YrCourse
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Manufacturing
Core Standard 1 | Students evaluate principles ofanufacturing to assess their role in manufacturing operatig
and processes in logistics.

IML-1.1 Identify the basics of product design

IML-1.2 Explain the concepts of engineering and its importance within manufacturing

IML-1.3 Differentiate between the various types of materials and their applications

IML-1.4 Develop an understanding of product processing and the equipment associated with it
IML-1.5 Explain the significance of quality control within product manufacturing

IML-1.6 Examine the steps and process of product assembly

IML-1.7 Explore the range of technologies available within manufacturing as a whole

IML-1.8 Summarize how materials can be processed using tools and machines

Domain Materials Handling

CoreStandard 2 Students examines material handling in warehouses and distribution centers for a clear
understanding of moving a product.

IML-2.1 Discuss material handling, storage, and shipping methods
IML-2.2 Analyze visual design aagpearance requirements for packages
IML-2.3 Explain size, weight, and shape requirements for packaging
IML-2.4 Identify material handling and storage equipment

IML-2.5 Discuss layout plans for processing packages

IML-2.6 Identify types ofwarehouses and distribution centers

Domain Introduction to Logistics

Core Standard 3 | Students evaluate the history and fundamentals of logistics to understand its relation to
manufacturing.

IML-3.1 Describe the history and relevancelogistics

IML-3.2 Examine logistic systems used for the transportation of products and services
IML-3.3 Define terms associated with the logistics, planning, and management industries
IML-3.4 Recognize the need for material control planning

IML-3.5 Explore the various options and methods available for shipping/transportation
IML-3.6 Explore value added services to improve quality and efficiency

IML-3.7 Recognize the importance of safety, products, and people
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Domain

J :leamwglharwuﬁmc%
BasicBusiness Principles

Core Standard 4

Students analyze business principles to make and support manufacturing and logistics
decisions.

IML-4.1 Develop a strong understanding of profits and losses

IML-4.2 Explore the practice of marketing and explainrédkevance

IML-4.3 lllustrate the various needs for finance

IML-4.4 Discover accounting practices and explain why they are needed

IML-4.5 Explain why there is a need for operations in logistics

IML-4.6 Discuss and understand businassicture within advanced manufacturing and logistics

Domain Advanced Manufacturing

Core Standard 5 | Students evaluate advanced manufacturing procedures to improve processes.

IML-5.1 Develop an awareness of process flow principles

IML-5.2 Acquire an understanding of systems

IML-5.3 Compile basic machine operations skills

IML-5.4 Practice essential mechanical skills

IML-5.5 Build an understanding of tooling

IML-5.6 Explore machining within manufacturing industry

IML-5.7 Develop a strong understanding of different assembly processes

IML-5.8 Differentiate between materials

IML-5.9 Acquire basic electrical knowledge and skills

IML-5.10 Establish fundamental pneumatic skills

IML-5.11 Exercise basic skills withiydraulics

IML-5.12 Demonstrate industrial maintenance skills for use in manufacturing

Domain Using Logistics

Core Standard 6 | Students apply and adapt skills within the field of logistics too improve operations.

IML-6.1 Explore both macro anglobal levels of material movement

IML-6.2 Explains the logistics, planning, and management industries at local, state, national, and
international levels

IML-6.3 Explain the importance of production planning and workflow within logistics

IML-6.4 Recognize the need for production control

IML-6.5 Develop an understanding of the principles of inventory

IML-6.6 Explore continuous improvement to increase product quality

IML-6.7 'YRSNAEGFYR a{5{Qa |yR SELihdusfry s K& G(GKSe&

IML-6.8 Acquire basic skills of chart and graph reading

IML-6.9 Develop a general understanding of shipping, receiving, and processes

IML-6.10 Establish a global understanding of markets

Domain Safety

Core Standard 7 | Students incorporate workplace and tool safety to maintain a safe work environment.

IML-7.1 Identify hazards and apply safety methods for working in manufacturing jobs

IML-7.2 Identify rules and laws designed to promote safety and health irirdresportation,
distribution, and logistics environments

IML-7.3 Demonstrate proper use of safety equipment

Domain Career Opportunities

Core Standard 8

Students evaluate the education, training, and certification needed for careadvianced
manufacturing and logistics.
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IML-8.1 Examine advanced manufacturing and logistics occupations and the roles and responsil
of each

IML-8.2 Examine licensing, certification and credentialing requirements at the national, stateeaid
levels for careers in advanced manufacturing and logistics

IML-8.3 Research local and regional labor market and job growth information

IML-8.4 Identify employers' expectations, appropriate work habits, ethical conduct, legal
responsibilities, ad good citizenshigkills

IML-8.5 Demonstrate professional standards as required by business and industry

Advanced Manufacturing: Special Topics

Career Cluster

Advanced Manufacturing

Program of Study

NLPS Sequence

Course Code

4880

Course
Description

Advanced Manufacturing: Special Topics is an extended learning experience designed t
address the advancement and specialization of careers within the career cluster through
provision of a specialized course for a specific workifrSeS R Ay (G KS a OK?2
learning experience is at a qualified site, and is designed to give the student the opportu
to learn and practice technical skills; while working under the direction of the appropriate
licensed professional. Throughdhe course, students will focus on learning about
employment opportunities and obtaining the knowledge, skills and attitudes essential for
success in specific occupations. Course standards and curriculum must be tailored to th¢
specific profession, prefag students to advance in this career field, and where applicablg¢
provide students with opportunities for certification or dual credit. Participation in a relate
CTSO encourages the development of leadership, communication and career related sk
and opportunities for community service.

Prereq(s)/Ce
Req(s)

None

Credits

Credits: 1 semester course, up to 3 credits per semester, may be offered for successive
semesters up to 12 credits

Counts Toward

Counts as a directed elective or elective fordgllomas

Dual Credit Status

X

Additional Notes

Schools must have an approved Nonstandard Course Waiver on file to be eligible for CT|
Funding.

ADDITIONAL COURSE INFO

Funding Pilot
Bulletin 400 { G} y RI NBustdaNGaRufactusing K12
LYRdza GI8A £ ! NIia Y
Rules 4647 { 4 y RI MNBustéaNEnBiering danufacturing 912
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LYRdAzZA GNR -2 ¢ SOKy2f 238 Y
Ly Rdza G NR-12f 9 RdzOF A2y Y
h OOdzLJ G A 2 yorfll: MahuBeluking®2 4G L3> LL
Rules 2002 /] ¢9Y ¢NIRS 9 LYRdAZAOGNAFEY 9y 3IAYySSNAyYy3
2 2NJ LI +FOS {LISOAFfAAGY 9y3IAYSSNRYy3I 2NJ
¢ SOKy 2t 238 9RdzOI GA2Y $AGK KAIK aO0OKz22f
REPA/REPA 3 / ¢9Y ¢NIRS 9 LYRdAZAGNALF €2 9y IAYSSNAYy3a 2N
2 2 NJ LJX I OS dvarici®l ®anufacturinga2 !
¢ SOKy 2t 238129 Rdz0I GA2Y p

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCourse
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Advanced Career & Technical Education, College Credit: Advanced Manufacturing

Career Cluster Advanced Manufacturing

Program of Study
NLPS Sequence

Course Code 6146
Course Advanced Career and Technical Education, College Credit is a course title covering any
Description advanced course offered for credit by an accredited-pesbndary institution through an

adjunct agreement with a secondary school. Therihof this course is to allow students to
earn college credit for courses with content that goes beyond that currently approved for
school credit. This course may be used for any dual enrollment course, including a joint
program of study involving postsecondary partnership.

Prereq(s)/Ce None
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Req(s)

Credits

Credits: 1 semester course, up to 3 credits per semester, may be offered for successive
semesters up to 12 credits

Counts Toward

Counts as a directed elective or elective fodgllomas

Dual Credit Status

X(PCL/CTE)

Additional Notes

A student should earn at least 3 postsecondary credits for each high school credit. Schg
must have an approved Nonstandard Course Waiver on file to be eligible for CTE Fundir

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding Pilot
Bulletin 400 { G y Rl MNBustéaNGaRuifactusing K12
LYRdzAa GISR I £ ! NIia Y
Rules 447 {GF yRI NﬁjsmaNEn@rﬁeerlﬂg dvanufacturing 912
LYRdzA GNAIIR ¢SOKy2f23&8 Y
L Y R Beficated KL2t
h OOdzLJ G A 2 y orfll: Mahuadiuking 82 & LY LL
Rules 2002 / ¢9Y ¢NIRS 9 LYRddZAGOGNRFIEY 9y IAYSSNAY3
2 2NJ LX I OS {LJSOAIt)\a[jY 9y37\ySSNJ\y3 2 NJ
¢ SOKy2t23& 9RdzZOF A2y S6AGK KAIK ao0OKz22f
REPA/REPA 3 / ¢9Y ¢NIRS 9 LYRddZAGNRALF €2 9y IAYSSNAY I 2N,
2 2NJ LI FOS {LISOAlLfAaG® ! RO YyOSR al ydzl O
¢ SOKy 2t 238129 Rdz0F GA2Y p

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four YrCourse
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES
Competency
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Advanced Manufacturing

Industry 4.0¢ Smart Manufacturing

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7220 | Principles of 4728 | Robotics Design | 7100 | Digital 7222 | Advanced
Industry 4.0 and Innovation Manufacturing Manufacturing-
and Digital Systems Industry 4.0 Capstone
Manufacturing

Principles of Industry 4.0 Smart Manufacturing

Career Cluster

Advanced Manufacturing

Program of Study

Industry 4.0¢ Smart Manufacturing

NLPS Sequence

A

Course Code

7220

Course Principles of Industry 4.0 introduces students to the Industrial Internet of Things (lloT).

Description Students will explore Industry 4.0 technologies such as artificial intelligence (Al), human
robot collaboration, big data, safety, electrical, sensors, digitegiration, fluid power, robot
operation, measurement, CAD, CNC, additive manufacturing, print reading, and technicg
mathematics. Students will complete haratslabs, virtual simulations, projects, and critica
thinking assignments to help prepare fékGA €01 Certified Industry 4.0 AssociateBlasic
Operations certification exam.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a Directdgllective or Elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 Industrial Arts 712, K12

Standard Trade & Industrial: Manufacturingd K
Rules 4e47 Industrial Technology-K2

Industrial Education&2

Occupational Specialist I, Il, or 1ll: Engineering

Standard Trade & Industrial: Engineering or Manufacturing2 9
Occupational Specialist I, 1l or 1ll: Manufacturirt9
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ITCCourse
Alignment

Rules 2002 Technology Education with high school setting
CTE: Trade & Industrial: Engineering or Manufacturing
Workplace Specialist: Engineering or Manufacturifdg9
REPA/REPA 3 Technology Education®

POSTSECONDARY AND CREDENTIAL INFORMATION

Workplace Specialist: Engineerind®

Workplace Becialist: Industrial Automation & Robotics
CTE: Trade & Industrial Engineering or Manufacturitg 5
Workplace Specialist: Advanced Manufacturinb?9

SMDI 110: Introduction tindustrial Internet of Things

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

ITCCCT: Smart Manufacturing and Digital Integration; TC: Smart Manufacturing and Dig
Integration

Liberal
Arts/Sciences
Requirements

ITCCMATH 137 Trigonometry with Analytic Geometry, IVYT 11X Student Success

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

SACA @01 Certified Industry 4.0 AssociateBasic Operations

Competency # Competency

Domain Industry 4.0

7220.D1.1 Identify the components of the Industrial Internet of Things (lloT).

7220.D1.2 Recognize that 10T is the building block for Smart Manufacturing and Digital Integration.

7220.D1.3 Recognize how equipment monitoring plays a major roler@dictive maintenance, lean
manufacturing, and quality.

7220.D1.4 Demonstrate how Industry 4.0 concepts are changing the manufacturing world.

7220.D1.5 Execute basic setup, adjustment & operation of automated machines thaimyle CNC,
robotics, 3DPrinters, laser engraving, etc.

7220.D1.6 Discuss multiple aspects of industrial prints/drawings that are used in manufacturing.

7220.D1.7 Demonstrate an understanding of technical math, US customary, metric system, and
metrology.

7220.D1.8 Recall contat pertaining to General Industrial Safety to successfully obtain the OSHA 10
General Industry Certification.

7220.D1.9 Recall fundamental content to meet/exceed the @abre for the SACA (Smart Automation
Certification Alliance)-C01 Certified Industry 4.0 Associat®asic OperationsSilver
Certification.

7220.D1.10 Demonstrate skills to obtain the SACA@ Certified Industry 4.0 AssociatBasic Operationg

- Gold Cetrtification at a 100% of skill standard.
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Robotics Design ahlnnovation

Career Cluster Advanced Manufacturing

Program of Study | Industry 4.0¢ Smart Manufacturing
NLPS Sequence B

Course Code 4728
Course The Robotics Design and Innovation course is designed to introduce studentmtmogy
Description that is revolutionizing modern manufacturing and logistic centers across global markets.

Students will explore careers that are related to the fourth industrial revolution and be
introduced to the emerging technologies that make the manufaatuvworld ever changing.
These technologies include; mechatronics, CAD/CAM, robots, programmable automatior
cloud technologies, networking, big data and analytics. Students will design a part to be
produced using processes such as additive andattbte manufacturing, while utilizing lean
manufacturing concepts. The course will prepare students for the SAG2 Certified
Industry 4.0 Associate

Prereq(s)/Ce Principles of Industry 4. 0Smart Manufacturing

Req(s)

Credits Credits: Zemester course, 2 semesters required, 1 credit per semester, 2 credits maxim
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 Industrial Arts 712, k12
Standard Trade & Industrial: Manufacturing K

Rules 447 Industrial Technology-K2

Industrial Education-&2

Occupational Specialist I, Il, or Ill: Engineering

Standard Trade &ndustrial: Engineering or Manufacturing-19
Occupational Specialist I, Il or lll: Manufacturirt29

Rules 2002 Technology Education with high school setting
CTE: Trade & Industrial: Engineering or Manufacturing
WorkplaceSpecialist: Engineering or Manufacturind®

REPA/REPA 3 Technology EducationB2

Workplace Specialist: Engineerind®

Workplace Specialist: Industrial Automation & Robotics
CTE: Trade & Industrial Engineering or Manufacturitg 5
Workplace Specialist: Advanced Manufacturing®

POSTSECONDARY AND CREDENTIAL INFORMATION
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ITCCourse
Alignment

SMDI 111: Technology in Smart Manufacturing and Digital Integration

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

CT: Smart Manufacturing and Digital Integration; TC: Smart Manufacturing and Digitial
Integration

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

SACA @02 Certified Industry 4.0 Associatddvanced Operations Certification

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

4728.D1.1 Demonstrate safety hazards and application of safe work practices when working with
industrial equipment and hand tools.

4728.D1.2 Communicate an occupation one could expeaoblain, and the skills needed in the fourth
industrial revolution.

4728.D1.3 Differentiate between additive and subtractive manufacturing.

4728.D1.4 Execute software at an introductory level fgraphical communication.

4728.D1.5 Produce a production part that utilizes advanced manufacturing processes as a team me

4728.D1.6 Describe how components in modern manufacturing facilities work and communicate wit
each other.

4728.D1.7 Create a snple handling tool program using an industrial robot.

4728.D1.8 Recall fundamental content to meet/exceed the @abre for the SACA (Smart Automation
Certification Alliance)-C02- Certified Industry 4.0 Associate Advanced OperationsSilver
Certfication.

4728.D1.9 Demonstrate skills to obtain the SACA@®2 - Certified Industry 4.0 Associate Advanced
Operations- Gold Certification at a 100% of skill standard.

4728.D1.10 Demonstrate the ability to create and interpret technidalcuments.

Digital Manufacturing Systems

Career Cluster

Advanced Manufacturing

Program of Study

Industry 4.0¢ Smart Manufacturing

NLPS Sequence C

Course Code 7100

Course {YFNI al ydzFl OGdzNRA y 3 { @deahhi&Nskills idy stiidling B Secifcy
Description system required to support an Industry 4.0 manufacturing system and building on skills
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learned in Principles of Industry 4.0 and Robotics Design and Innovation. Topics include
Industry 4.0 technologies such astaanalytics, cyber security, and smart sensors. Studen
will work on a 46 student team to build a working prototype of an Industry 4.0 system.
Highlights include: Variable Frequency Drives, PLC troubleshooting, Cyber Security, Sm
Sensors, and Smaretwork communications.

Prereq(s)/Ce Principles of Industry 4. 0Smart Manufacturing; Robotics Design and Innovation
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as directed elective or elective for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO

High Value Level |

Bulletin 400

Industrial Arts 712, k12
StandardTrade & Industrial: Manufacturing 2

Rules 4647

Industrial Technology-K2

Industrial Education-&2

Occupational Specialist I, 11, or lll: Engineering

Standard Trade & Industrial: Engineering or Manufacturing2 9
Occupational Specialistll or lll: Manufacturing-22

Rules 2002

Technology Education with high school setting
CTE: Trade & Industrial: Engineering or Manufacturing
Workplace Specialist: Engineering or Manufacturifd@9

REPA/REPA 3

ITCQCCourse
Alignment

POSTSECONDARY ADNREDENTIAL INFORMATION

Technology Education®

Workplace Specialist: Engineerind®

Workplace Specialist: Industrial Automation & Robotics
CTE: Trade & Industrial Engineering or Manufacturitig 5
Workplace Specialist: Advanced Manufacturirt?9

SMDI 130Electrical Systenfer SmartManufacturing INDT 205: Programmable Automatior
Controls |

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

CT: Smamanufacturing and Digital Integration; TC: Smart Manufacturing and Digitial
Integration

Liberal
Arts/Sciences
Requirements
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Promoted SACA @04 Certified Industry 4.0 AssociatBoT, Networking & Data Analytics Certification
Certifications

CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
Domain Electrical System
7100.D1.1 Apply electrical system safety
7100.D1.2 Connect and operate basic electrical circuits
7100.D1.3 Interpret electrical schematics and diagrams
7100.D1.4 Use a digital multimeter (DMM) to make electrical measurements
7100.D1.5 Analyze basic load circuits
7100.D1.6 Test and replace/reset fuses and circuit breakers
7100.D1.7 Connect and operate basic reactive components
7100.D1.8 Analyzebasic combination circuits
7100.D1.9 Troubleshoot basic series and parallel electrical circuits
7100.D1.10 Connect and operate singfgthase transformer circuits
7100.D1.11 Analyze Inductive Circuits
7100.D1.12 Analyze Capacitive Circuits
Domain [loT, Networking, Data Analytics
7100.D2.1 Optimize overall equipment effectiveness (OEE)
7100.D2.2 Identify and eliminate production bottlenecks
7100.D2.3 Configure and use a clodzhsed data acquisition system
7100.D2.4 Identify Industrial Internet bThings (Il0oT) components
7100.D2.5 Use a keypad to operate an AC variable frequency drive (VFD)
7100.D2.6 View and edit basic VFD parameters
7100.D2.7 Interpret a PLC program that controls 248re VFD operation
7100.D2.8 Operate and monitor &Lccontrolled VFD
7100.D2.9 Reset a VFD after an error occurs
7100.D2.10 Operate and monitor a PLC system
7100.D2.11 Configure a PLC to PC Ethernet/IP Driver
7100.D2.12 Create and edit a PLC project
7100.D2.13 Use status and diagnostitdicators to troubleshoot a PLC system
7100.D2.14 Troubleshoot a PLC system with discrete I/O
7100.D2.15 Connect and configure a managed Ethernet network
7100.D2.16 View Ethernet switch network performance and diagnostics
7100.D2.17 Configure portsecurity of a managed industrial Ethernet switch
7100.D2.18 Configure a virtual LAN using a managed Ethernet switch
7100.D2.19 Adjust and operate a flat belt conveyor
7100.D2.20 Interpret and operate a PLC program that controls a mechatrgystem sequence
7100.D2.21 Interpret and operate a robot program that uses a traverse axis
7100.D2.22 Interpret and operate a PLC program that uses discrete 1/0O handshaking
7100.D2.23 Interpret and operate PLC and robot programs that use Ethernet Ifddieaking
7100.D2.24 Connect and configure an40nk Master
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7100.D2.25 Connect and operate an {0nk RFID reader system

7100.D2.26 Interpret and operate a PLC program that uses ahit® RFID function block
7100.D2.27 Connect and configure dithernetserial interface

7100.D2.28 Connect and operate a barcode reader

7100.D2.29 Interpret and operate a PLC program that uses barcode reader function block
7100.D2.30 Connect, configure, and operate anllk sensor

7100.D2.31 Interpret and operée a PLC program that uses anlik sensor

7100.D2.32 Interpret and operate a PLC project that tracks production statistics
7100.D2.33 Configure and use a clodzhsed SCADA system to track production statistics
7100.D2.34 Configure and use @oud-based maintenance management system
7100.D2.35 Create and manually populate an SQL database to store data from automation
7100.D2.36 Use a basic query to display and analyze data from an SQL database

Industry 4.0- Smart Manufacturing Capstone

Career Cluster

Advanced Manufacturing

Program of Study

Industry 4.0¢c Smart Manufacturing

NLPS Sequence

D

Course Code

1222

Course Industry 4.0- Smart Manufacturing Capstone introduces the basic theory, operation, and

Description programming of industrial robots and their applications through simulations and hamds
laboratory activities. Basic theory, operation, and programming of Programmable Logic
Controllers (PLC) will be emphasized in this course along with how automaticesdeay be
integrated with other machines. Multiple industry standard certifications in the field of
robotics and automation will be available depending on the length of the course. As a
capstone course, students are encouraged to participate in ansmerembedded work
based learning experience.

Prereq(s)/Ce Principles of Industry 4.0Smart Manufacturing; Robotics Design and Innovation; Smart

Req(s) Manufacturing Systems

Credits Credits: 2 semester course, 2 semesters requireglcledits per semster, 6 credits

maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO

Level Il

High Value

Bulletin 400

Standard Trade & Industrial: Manufacturingd K
Industrial Arts KL2

Page |17




Next Level Programs of Study Elch-l;ﬁ

Rules 4647 Standard Trade & Industrial: Engineering or Manufacturing2 9
Occupational Specialist I, 1l or 1I: Industrial Automatidr29
IndustrialTechnology 942
Industrial Education-f2
Rules 2002 CTE: Trade & Industrial: Engineering or Manufacturing
Technology Education with high school setting
Workplace Specialist: Industrial Automation & Robotics
REPA/REPA 3 CTE: Trade & Industrighgineering or Manufacturing 82
Technology Education®
Workplace Specialist: Industrial Automation & Robotid9
Technology Education®
ITCCCourse ADMF 116: Industrial RoboticRADMF 205: Sensors in Manufacturing*, ADMF 206: Indust
Alignment Robotics I1*;
VU Course
Alignment
Four Yr Course
Alignment
Postsecondary CT: Smart Manufacturing and Digital Integration; TC: Smart Manufacturing and Digitial
Credential Integration
Liberal
Arts/Sciences
Requirements
Promoted
Certifications
Competency # Competency
Domain Industrial Robotics |
7222.D1.1 Identify safety hazards and apply safe working practices when workingutitlmated
equipment.
7222.D1.2 Demonstrate ability to create and set up a robotic work cell.
7222.D1.3 Demonstrate an ability to properly start up, operate, and shut down an industrial robot.
7222.D1.4 Create and execute robot programs in teach mode plagtback mode.
7222.D1.5 Demonstrate ability to define tool center points.
7222.D1.6 Develop an understanding of various coordinate systems used in robotic programming.
7222.D1.7 Demonstrate ability to backup and restore robot programs.
7222.D1.8 Demonstrate an ability to recover robot operation from common faults.
7222.D1.9 Demonstrate an ability to monitor and operate robot inputs & outputs.
7222.01.10 Create and execute MACROs.
7222.D1.11 Demonstrate an ability to creafgrograms with subroutine structure.
7222.D1.12 wSO23ayAl S K2¢ YdzZ GALX S NRozdazx t[/ Qax
7222.D1.13 Demonstrate an ability to edit programmed positions.
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7222.D1.14 Demonstrate ability to read anidterpret technical documents.

7222.D1.15 Demonstrate ability to use various types of software applicable to course.

7222.D1.16 Assess readiness to take the SACAERobot System Operations | Certification exam.

Domain Programmable Logic Controllers

7222.D2.1 Review basic computer operations.

7222.D2.2 Program from relay logic to ladder logic diagrams.

7222.D2.3 Design timer circuits and logic circuits.

7222.D2.4 Describe logic circuits.

7222.D2.5 Describe the common parts of programmable corend.

7222.D2.6 Program a start/stop circuit using a PLC.

7222.D2.7 Program counters and timers using a programmable controller.

7222.D2.8 Install and troubleshoot a simple programmable controller system.

7222.D2.9 Discuss input and output analsignals to/ from the PLC.

7222.D2.10 Discuss sequencers.

7222.D2.11 Demonstrate ability to read and interpret technical documents.

7222.D2.12 Demonstrate ability to use various types of software applicable to course.

7222.D2.13 Assesseadiness to take the SACAQ7 Programmable Controller Systems 1 Certification
exam.

Domain Industrial Robotics

7222.D3.1 Continued study of safety hazards and application of safe work practices when working

7222.D3.2 with automated robotic equipmet.

7222.D3.3 Demonstrate the ability to write advanced teach pendant programs.

7222.D3.4 Understand the integration process of robots into a multi robot work cell using various

7222.D3.5 types of computeicontrolled equipment including the PLC arl.

7222.D3.6 Communicate effectively utilizing industry vernacular.

7222.D3.7 Solve technical problems using critical thinking skills.

7222.D3.8 Effectively troubleshoot error codes and return service to a-horctioning robot.

7222.D3.9 Demonstratehow to master and calibrate a robot.

7222.D3.10 Discuss the various applications of EOAT and the nature of automatic tool changing.

7222.D3.11 Apply basic knowledge of robot physics in an automated robotic work cell.

7222.D3.12 Prepare to earmndustry recognized robotic certifications.

7222.D3.13 Demonstrate the ability to create and interpret technical documents.

7222.D3.14 Demonstrate ability to use various types of software applicable to course.

7222.D3.15 Demonstrate an ability tareate a simulated workell using leading edge software.

7222.D3.16 Assess readiness to take the FANUC Certified Robot Opératotification exam.

Domain Sensors

7222.D4.1 Describe the hazards associated with automated machines and determine appropriate s
methods for working aroundomputercontrolledmachinery.

7222.D4.2 Define and discuss open loop and closed loop systems.

7222.D4.3 Discuss the types of switches dse manufacturing automation.

7222.D4.4 Discuss the types of photoelectric sensors used in manufacturing automation.

7222.D4.5 Discuss the types of transducers used in manufacturing automation.

7222.D4.6 Describe and classify sensor systemdiasrete, analog, and data types.
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7222.D4.7 Develop an understanding of process variables and the appropriate sensor technology u
measure that variable.

7222.D4.8 Analyze and select appropriate sensing control and safety requirements for automated
machinery.

7222.D4.9 Define and discuss the terms sink and source with respect to sensor technology.

7222.D4.10 Analyze and interpret sensor specifications and documentation.

7222.D4.11 Install, program, and troubleshoot sensor systems.

7222.D4.12 Adjust machines for accuracy and repeatability of sensor operations.

7222.D4.13 Solve mathematical problems related to sensor operations.

7222.D4.14 Verbally describe and interpret data obtained from sensor readings.

7222.D4.15 Assess readiness to tallee SACA 205 Sensor Logic Systems 213 Smart Sensor and

Identification Sys. 1 andZ14 Smart Factory Systems 1 Certification exam.
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AdvancedManufacturing

Industrial Automation and Robotics

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7108 | Principles of 7103 | Advanced 7106 | Mechatronics 7224 | Automation and
Advanced Manufacturing Systems Robotics Capstone
Manufacturing Technology

Principles of Advanced Manufacturing

Career Cluster

Advanced Manufacturing

Program of Study

Industrial Automation and Roboticldustrial Maintenance Electrical, Industrial
Maintenance¢ Mechanical

NLPS Sequence | A

CourseCode 7108

Course Principles of Advanced Manufacturing is a course that includes classroom and laborator

Description experiences in Industrial Technology and Manufacturing Trends. Domains include safety
impact, manufacturing essentials, lean manufagtg, design principles, and careers in
advanced manufacturing. Hana® projects and team activities will allow students to apply
learning on the latest industry technologies. Wbdsed learning experiences and industry
partnerships are highly encouragéa an authentic industry experience.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {GFYRFNR ¢NI}YRS 9 LYRdAZAGNRIFITY al ydzFl O dz
{GFYRFNR ¢N}YRS 9 LYRdAZAGNRIFRY Ly RdzadNRI
LYRdza GHA L+ ! NIay

Rules 4647 {GFYRFNR ¢N}YRS 9 LyRdzAGNRE2 Y 9y 3IAYSSNA
{GFYRFNR ¢N}YRS 9 LYRdAZAGNRFRY Ly Rdzad NRI
LYRdza GNR LI €12 ¢ SOKy 2f 238 Y
Ly Rdza G4 NR 12 9 RdzOl GA2Y Y
hOOdzZLJr GAZ2Y I {LISOAFfA22G L LL 2NJLLLY
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Arts/Sciences
Requirements

hOOdzLdr GA2yFf {LISOAFfA&G12LY LL 2N LLLY
hOOdzLdr GA2yFf {LISOAFfA&G LX 42 2N LLLY

Rules 2002 / ¢9Y ¢NI RS 9 LYRdZAGNAIETY 9y3IAAYSSNRAYy3I 2
/ ¢9Y ¢NI} RS g LyRdzMaiNgndanédeY LY RdzZAGNARIFf wS
22NJ LX FOS {LISOAFfAAGY 9YyIAYSSNAYy3I 2NJ a
¢ SOKy2ft 238 9RdzOIFIGA2Y gAGK KAIK aA0Kz22f
2 2NJ LX FOS {LISOAFEAAGY LYRdzZAGNARLFE ! dzi2Y
2 2NJ LX FOS {LISOAFfAAGY LYRdzZAOGUNARLFE wSLI A

REPA/REPA 3 / ¢9Y ¢NIRS 9 LYRdzZAGNARI 12 9y IAYSSNAY3I 2N,
/ ¢9Y ¢NIRS 9 LYRAZAGONRLIf Y-I2LYRdzAGNRI £ ! dz
/ ¢9Y ¢NIRS 9 LYRdzZAGONRIFf Y-12yYyRdzZAGNARIFE wS
¢ SOKy 2t 238129 RdzOF GA2Y p
2 2NJ] LX F OS { LISOA L ¢twking®® ! RGIF yOSR al ydzF |
2 2N] LX FOS {LISOAIfAEAGY LYRIZAGNREFE 1 dzizyY
2 2N] L FOS {LISOAIfAE&AGY LWWRAzZAGNREFE wSLI A

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse ADMF 101: Key Principles of Advantghufacturing

Alignment

VU Course PMTD 110: Manufacturing Processes; PMTD 110L: Manufacturing Processes Laborator

Alignment DRAF 140: Introduction to CAD

Four Yr Course

Alignment

Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Advanced Manufacturing

7108.D1.1 Understand the importance of the manufacturing industry, and introduction to common
manufacturing concepts througlirect interaction with industry.

7108.D1.2 Conduct assigned tasks in a safe and workmanlike manner while working independently
small groups.

7108.D1.3 Discuss the need for workplace safety and workplace safety training programs as covereg
the OSHA 16lour program:

7108.D1.4 Attain readiness to take OSHA 10 Hour General Industry Certification exam.

7108.D1.5 Discuss quality systems and reference canmanufacturing examples

7108.D1.6 Use quantitative analytical skills to evaluate and process numerical data.

7108.D1.7 Discuss basic blueprint reading fundamentals

7108.D01.8 Discuss basic measurement systems.
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7108.D1.9 Perform basieneasurement using precision measuring tools.
7108.D1.10 Demonstrate the ability to read and interpret technical documents.
7108.D1.11 Utilizing and applying software where appropriate to the course.
7108.D1.12 Attain readiness to take MSSC Safety andliuCertification exam.

Advanced Manufacturing Technology

Career Cluster

Advanced Manufacturing

Program of Study

Industrial Automation and Robotics

NLPS Sequence

B

Course Code

7103

Course
Description

Advanced Manufacturing Technoloigyroduces manufacturing processes and practices us
in manufacturing environments. The course also covers key electrical principles, includin
current, voltage, resistance, power, inductance, capacitance, and transformers, along wi
basic mechanical anitlid power principles. Topics include, types of production, productic
materials, machining and tooling, manufacturing planning, production control, and produ
distribution will be covered. Students will be expected to understand the product e cyc
from conception through distribution. This course also focuses on technologies used in
production processes. Basic power systems, energy transfer systems, machine operatic
control will be explored. This course will use lecture, lab, online sionu&atd programming
to prepare students for Certified Production Technician Testing through Manufacturing S
Standards Council (MSSC).

Prereq(s)/Ce
Req(s)

Principles of Advanced Manufacturing

Credits

Credits: 2 semester course, 2 semesters requirededit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 { 01 yRI NRdugtrial Masufaeturing 2
{4 yRFNR ¢N}YRS 9 LYRdAZAGNRIFRY Ly Rdzi{NRI
LYRdAZAGNAFf | NIAY

Rules 4647 {4 yRFNR ¢N}YRS 3 LyRdza{NR-E2A Y 9y5|)\yééNJ\
{4 yYRFNR ¢NIYRS 9 Ly Rdniedaddelll Y Ly Rdzi G NR |
LYRdAZA GNR | £12 ¢ SOKy 2f 238 Y
LY Rdza G NR -T2 9 RdzOF GAZ2Y Y
hOOdzLdr GA2Y It {LISOAFEA2G L LL 2NJLLLY
hOOdzLdr GA2y L+t {LISOAFfA&G12LY LL 2NJ LLLY
hOOdzLd GA2Y It { LISOALI f A Adintehace®2 2 NJ LLLY
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Rules 2002 /] ¢9Y ¢NI}RS 9 LYRdAZAGNAFIfY 9y IAYSSNAy3a 2
/] ¢9Y ¢N}RS 9 LYRdZAGNAFIEY LyRdzZAGNARALFE wS
2 2NJ LI +FOS {LISOAFfAAdY 9y3aAAYSSNRYy3I 2N a
¢SOKy2f238 9RdOFGAZ2Y 6AGK KAIK aO0OK22f
2 2 NJ L) kak3tSInd{istii&l Butomation & Robotics
2 2NJ LI +FOS {LISOAFfAAGY LYRdzZAGNRIE wSLI A

REPA/REPA 3 / ¢9Y ¢NIRS 9 LYRAZAGNALF €2 9y IAYSSNAyYy 3T 2N
/] ¢9Y ¢NIRS 9 LYRAZAGONARIf Y-1I2LYRdzAGNAI £ ! dz
/] ¢9Y ¢NIRS 9 LYRAZAGONARIf VY-12Z2YyRdzZZAGNARIE wS
¢ SOKy 2t 238129 Rdz0F GA2Y p
2 2NJ LI FOS {LISOAlIfAaG® ! RO YyOSR al ydzl O
2 2NJ LI +FOS {LISOAFfAAGY LYRIZAIGNRFE ! dzi2Y
22N LJX FOS {LISOAIf AadanceO®Rdza GNAFf wSLI A

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCCCourse ADMF 102: Technology in Advanced Manufacturing; INDT 113: Industrial Electrical |
Alignment

VU Course CIMT 100: Electronics for Automation; CIMT 100L: Electroniésifomation Laboratory;
Alignment

Four Yr Course ISU: MFG 2225; MET 130

Alignment ISU: Intro to Materials, Processes, and Testing; Introduction to Engineering Technology
Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)
Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno

VU: ENGL 101, UCC Electives 3 hours

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

MSSC Certified Production Tech

Competency # Competency

Domain Advanced Manufacturing Technology

7103.D1.1 Conduct assigned tasks in a safe amdkmanlike manner while working either independent
or in small groups

7103.D1.2 Identify basic manufacturing processes and major types of production systems.

7103.D1.3 Define common properties of industrial materials, their application, testing ahduerement

7103.D1.4 Describe the design, tooling and production aspects of manufacturing.

7103.D1.5 Demonstrate a general knowledge of ntyaditional manufacturing processes and
automation.

7103.D1.6 Explain the basic concepts of electri¢gidraulic and pneumatic power systems.

7103.D1.7 Describe and solve for basic electrical quantities such as voltage, amperage, resistance,
power.

7103.D1.8 Describe the types of basic fluid power systems used in manufacturing.

7103.D1.9 Determine flid system properties such as pressure, flow, viscosity, and pressure drop

7103.D1.10 Identify the common types and operation of bearing, coupling, belt, and chain systems.
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7103.D1.11 Identify physical principlemcludingforce, torque, simple machineand mechanical drives.

7103.D1.12 Describe the basic concepts of machine control, machine automation, and electrical cont

7103.D1.13 Communicate effectively using listening, speaking, reading, and writing skills.

7103.D1.14 Usequantitative analytical skills to evaluate and process numerical data.

7103.D1.15 Solve problems using critical and creative thinking skills.

7103.D1.16 Utilize and apply software where appropriate to the course.

7103.D1.17 Attain readiness to takMSSC Production and Maintenance Awareness Certification exar

7103.D1.18 Demonstrate ability to read and interpret technical documents.

7103.D1.19 Demonstrate ability to use various types of software applicable to course.

Domain Electrical Power

7103.D2.1 Demonstrate proper safety precautions related to equipment.

7103.D2.2 Define the following terms: voltage, resistance, current amperage, direct current, alternat
current, and power supply.

7103.D2.3 Identify electrical components and formsahematic diagram.

7103.D2.4 Identify types of electrical mechanical switches (SPDT, DPDT, etc.)

7103.D2.5 Use Ohm's Law to calculate voltage, current, and resistance problems.

7103.D2.6 Perform voltage, current, and resistance measurements using thggpmeasurement
devices (both analog and digital meters).

7103.D2.7 Calculate voltage, current, and resistance in simple series, parallel, and gl circuits.

7103.D2.8 Create a schematic drawing and complete single phasele®@ical service connections
including meter bases and service panels.

7103.D2.9 Explain the basic principles and operation of transformers, resistors, capacitors and diod

7103.D2.10 Describe the concepts of both DC and AC inductance and capacitance

7103.D2.11 Calculate values for AC and DC resistive, inductive, and capacitive components.

7103.D2.12 Assemble and test laboratory exercises including building single phase AC switched circ
and circuits using mechanical relays.

7103.D2.13 Use meers to identify and measure results of AC and DC laboratory exercises.

7103.D2.14 Demonstrate ability to read and interpret technical documents.

7103.D2.15 Demonstrate ability to use various types of software applicable to course.

7103.D3.1 5SY2yaidNIGS dzyRSNBRUGFYRAY3 2F GKS o6l aaro

Mechatronics Systems

Career Cluster Advanced Manufacturing

Program of Study | Industrial Automation and Robotics
NLPS Sequence C

Course Code 7106
Course MechatronicsSystems covers the basic electrical and mechanical components and functi
Description of a complex mechatronics system. Through a systems approach, students will learn abg

mechanical components which lead and support the energy through a mechanical syste
increase efficiency and to reduce wear and tear. By understanding the complete system,
students will learn and apply troubleshooting strategies to identify, localize and (where
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possible) to correct malfunctions. Preventive maintenance of mechanical elements and
electrical drives as well as safety issues within the system will also be discussed.

Prereq(s)/Ce Principles of Advanced Manufacturing; Advanced Manufacturing Technology
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per sem2<redits maximum

Counts Toward Counts as a directed elective or elective for all diplomas

X (PCL/CTE)

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {GF yRI NR ¢ NIMBrisfacturing MRdzauNJ\l fy
{GFYRIFNR ¢NIRS 9 LYRdAZAGNRAFRY LYyRdzadNRI
LYRdzAGNA It ! NIay

Rules 4647 {GFYRIFNR ¢NIRS 9 LYRdzZAGNR-E22 Y 9y 3IAYSSNA
{GFYRIFENR ¢NI RS 3 LY Rdrieiaddel?2Y Ly Rdza i NR I
LYRdzA GNAI 12 ¢ SOKy 2f 238 Y
LYRdzA GNXI-F2 9 RdzOFGA2Y Y
hOOdzLd GA2Yy It {LISOAIFtA2G LY LL 2NJLLLY
hOOdzLdr GA2YyFE {LISOAFfAAGI2LY LL 2NJ LLLY
hOOdzLdr GA2Y It { LISOALI f A Adintehace @2 2 NJ LLLY

Rules 2002 / ¢9Y ¢NIRS 9 LYRAZAGNAIETY 9y3IAAYSSNARYy3 2
/ ¢9Y ¢NIRS 9 LYRdAZAOGNAIEY LYRdzZAOGNAIE wS
2 2N] LX FOS {LISOAIFTfAAGY 9yIAYSSNAYy3I 2N a
¢SOKy2t23& 9RdzZOIGA2Y 6AGK KAIK A0Kz22f
2 2 NJ L) kak3tSInd{istii&l Butomation & Robotics
22NJ LI FOS {LISOAFEAAGY LYRdzZAGNRLFE wSLI A

REPA/REPA 3 / ¢9Y ¢NIRS 9 LYRdAZAGONAI 12 9y IAYSSNAY3I 2N,
/ ¢9Y ¢NIRS 9 LYRAZAGONAIf Y-I2LYRdzZAGNAI £ ! dz
/ ¢9Y ¢NIRS 9 LYRAZAGONAIf Y-12Z2YRdzZAOGNAIE wS
¢ SOKy 2t 238129 Rdz0F GA2Y p
22NJ LX FOS {LISOALtAAGN ! ROl YOSR al ydzZFI O
22NJ LI FOS {LISOALFEAAGY LYRdzAGNARLFE 1 dziz2Y
2 2NJ LX F OS {LISOAL f AadanceO®RdAza G NA I wSLI A

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCourse ADMF 112: Mechanical Drives |I; ADMF 122: Industrial Electrical Il
Alignment
VU Course
Alignment
Four Yr Course
Alignment
Postsecondary

CIMT 175: Mechatronics; CIMT 175L: Mechatronics Lab

ITCC: TC Automation and Robotics Technology (15.0613);

Page |26



Next Level Programs of Study

J :leammlharwuﬁxﬂwmdaﬂa

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 1EhG8utcess in Technology

Arts/Sciences

Requirements

Promoted

Certifications

Competency # Competency

Domain Electrical and Robot Systems

7106.D1.1 Understand the hazards of electromechanical equipment and apply safe wanldntices.

7106.D1.2 Describe the basic functions and design of a robotic mechatronic system.

7106.D1.3 Apply basic knowledge of robot physics in a mechatronics system.

7106.D1.4 Explain the role of various electrical components within a robochatronic system.

7106.D1.5 Trace and describe the flow of energy and information in a robotic mechatronic system.

7106.D1.6 Describe the basic physical properties of electrical components.

7106.D1.7 Read, analyze and utilize the technical documenthsas data sheets, timing diagrams,
operational manuals, schematics, etc. for a mechatronic system.

7106.D1.8 Carry out measurements and adjustments on electrical components/circuits in a mechatr
system.

7106.D1.9 Localize, identifydocument and correct (where possible) malfunctions in electrical circuits
based upon the technical documentation.

7106.D1.10 Transfer the knowledge learned from one system to another system.

7106.D1.11 Effectively use current and emerging computer teslugies when applicable.

7106.D1.12 Demonstrate ability to read and interpret technical documents.

7106.D1.13 Demonstrate ability to use various types of software applicable to course.

Domain Mechanical Systems

7106.D2.1 Understand the hazards efectromechanical equipment and apply safe working practices.

7106.D2.2 Explain the role of various mechanical components within a given system or module.

7106.D2.3 Trace and describe the flow of energy in a given mechatronic system or subsystem.

7106.2.4 Describe the basic physical properties of mechanical comporneeitslingmaterials,
lubrication requirements, and surface properties.

7106.D2.5 Carry out adjustments on mechanical components in a mechatronic system.

7106.D2.6 Read, analyze andtilize the technical data sheets for the mechanical components and
electrical drives within a mechatronic system.

7106.D2.7 Correctly localize, identify and document causes of malfunctions in mechanical compone
electrical drives, based upon the tedcal documentation.

7106.D2.8 Correct malfunctions where possible, or correctly identify the expertise required to correc
malfunction.

7106.D2.9 Transfer the knowledge learned from one system to another system.

7106.D2.10 Effectively useurrent and emerging computer technologies when applicable.

7106.D2.11 Demonstrate ability to read and interpret technical documents.

7106.D2.12 Demonstrate ability to use various types of software applicable to course.
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Industrial Automation and Robotics Capstone

Career Cluster

Advanced Manufacturing

Program of Study

Industrial Automation and Robotics

NLPS Sequence

D

Course Code

7224

Course
Description

The Automation and Robotics Capstone course focuses amsth#ation, maintenance, and
repair of industrial robots. Students will also learn the basics of pneumatic, electro pneur
and hydraulic control circuits as well as the basic theory, fundamentals of digital logic, ar]
programming of programmable logaontrollers (PLCs) in a complex mechatronic system.
Students will learn to identify malfunctioning robots and to apply troubleshooting strategi
to identify and localize problems caused by pneumatic and hydraulic control circuits and
hardware. Compking the capstone course will provide students the opportunity to earn a
postsecondary certificate and will prepare students to take nationally recognized industry
certification exams. Hane® projects and team activities will allow students to apply
learning on the latest industry technologies. Extended waiaked learning experiences and
industry partnerships are highly encouraged for an authentic industry experience.

Prereq(s)/Ce
Req(s)

Principles of Advanced Manufacturing; Advantéahufacturing Technology; Mechatronics
Systems

Credits

Credits: 2 semester course, 2 semesters requirelcledits per semester, 6 credits
maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas
Counts as guantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level I

Bulletin 400 {GFyRIN ¢NIRS 3 LYMRAzZAUONRITY al ydzFl O dz
{GFYyRIN ¢ NI RS 9 Ly RdmietakdeKI2Y Ly Rdza i NA |
Ly R déumr\l-t I NIiay

Rules 4647 {GF yRI ¢NIRS 3 LYRdAzZAONARE2 Y 9y 3IAYSSNA
{GF YR ¢NIT RS 9 LYRAzZAGNREIRY LYyRdzadNXI
LyﬁdauNJ\I-@lzctS()Kyztzzle Y
Ly Rdza G4 NR 12 9 RdzOl GA2Y Y
hOOdzZLJr GA2Y I {LISOAFfA20G LY LL 2NJLLLY
hOOdzZL)r GA2Y I {LISOAFfA&AGI2LS LL 2NJ LLLY
hOOdzZLJr GA2Y I {LISOAFfAAG LY U2 2NJLLLY

Rules 2002 / ¢9Y ¢NJ} RS 9 LyRdzufadkidigt Y 9y IAYSSNAyYy3I 2
/ ¢9Y ¢NIRS 9 LYRdzZAGNARIFfY LYRdzZAGNRIE wS
22N] L FOS {LISOAIfA&AGY 9y3IAYSSNAYy3I 2NJ a
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2 2 NJ IShetiabsk Industrial Repair & Maintenance

REPA/REPA 3 / ¢9Y ¢NIRS 9 LYRAZAGNALF €2 9y IAYSSNAyYy 3T 2N
/ ¢9Y ¢NIRS 9 LYRAZAGONRLIf Y-I2LYRdzAGNRI £ ! dz
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2 2NJ LI FOS {LISOAFfAAGY LYRdzAGNRIE 1 dziz2Y
2 2NJ LI FOS {LISOAIFfAAGY LM®RdZAGNAFE wSLI A

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse INDT 104: Fluid Power I; INDT 203: Machine Maintenance and Installation; ADMF 222: |

Alignment Power II; ADMF 202: Digital Fundamentals and Siemens Automation Controllers*; INDT
Programmable Automation Controls I*

VU Course CIMT 160Fluid Power Systems; CIMT 160L: Fluid Power Systems Laboratory; CIMT 14(

Alignment Mechanical Drives; CIMT 140L: Mechanical Drives Lab; CIMT 125: Introduction to Robof

CIMT 125L: Introduction to Robotics Lab; CIMT 150, CIMT 150L

Four Yr Course
Alignment

Possecondary
Credential

ITCC: TC Automation and Robotics Technology (15.0613);
VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal
Arts/Sciences
Requirements

ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Shubents in Technology

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

7224.D1.1 Calculate and demonstrate the basic physics of fluid mechanics using Pascal's Law.

7224.D1.2 Describe function andonstruction of various fluid power components, including pumps,
valves, cylinders, filters, heat exchangers, pressure regulators, and accumulators.

7224.D1.3 Identify fluid power symbols and interpret fluid power schematic diagrams.

7224.D1.4 Demonstrae basic fluid power plumbing.

7224.D1.5 Design elementary fluid power circuits.

7224.D1.6 Troubleshoot elementary fluid power circuits.

7224.D1.7 Demonstrate knowledge of safety procedures related to fluid power equipment.

7224.D1.8 Demonstrate abilityo read and interpret technical documents.

7224.D1.9 Demonstrate ability to use various types of software applicable to course.

7224.D1.10 Demonstrate proper safety precautions related to equipment.

Domain Machine Maintenance andnstallation

7224.D2.1 Perform the rigging and lifting of industrial components.

7224.D2.2 Describe the principles of mechanical power transmission systems.
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7224.D2.3 Make speed, torque, and pitch calculations.

7224.D2.4 Explain theadvantages and disadvantages of belt, gear, chain and coupling drives.

7224.D2.5 Install and align belts, gears, chains and couplings correctly.

7224.D2.6 Describe the use and construction of seals and packings.

7224.D2.7 Recognize thdifferences andorrect uses of plain and antiiiction type bearings.

7224.D2.8 Compare gear drive systems, their components and function.

7224.D2.9 Analyze failures due to heat, vibration and observation.

7224.D2.10 Selection of proper lubricants for the correct ugespecific applications.

7224.D2.11 Installing and maintaining components safely.

7224.D2.12 Follow conventional industrial safety practices.

Domain Pressurized Systems

7224.D3.1 Understand the hazards of electromechanical equipment and applywsaldng practices.

7224.D3.2 Understand what a mechatronic system is, and the inter relationships of components ang
modules within a complex mechatronic system with a focus on (electro) pneumatic and
hydraulic control systems.

7224.D3.3 Understand the role of (electro) pneumatic and hydraulic control systems in complex
mechatronic system and subsystems.

7224.D3.4 Understand troubleshooting, maintenance and safety issues revolving around (electro)
pneumatic and hydraulic circuits withimaechatronic system.

7224.D3.5 Explain the role of various pneumatic / hydraulic components within a system or module
trace and describe the flow of energy in a given system or module.

7224.D3.6 Describe the basic physical properties of pneumaticfaytic components in a system and
carry out measurements and adjustments on pneumatic / hydraulic components.

7224.D3.7 Read, analyze and utilize technical documents for the pneumatic/hydraulic control syster

7224.D3.8 Localize, identify, document andrect malfunctions in complex mechatronic systems.

7224.D3.9 Transfer the knowledge learned from one system to other systems.

7224.D3.10 Effectively use current and emerging computer technologies when applicable.

Domain Advanced Control Systems

7224.D4.1 Explain the role of programmable logic controllers within a given system or module.

7224.D4.2 Trace and describe the flow of information in a given mechatronic system or subsystem
focus on the control function of PLCs in the system.

7224D4.3 Describe the basic functions and design of PLCs.

7224.D4.4 Read, analyze and utilize the technical documents such as data sheets, timing diagrams
operation manuals, schematics, and ladder diagrams.

7224.D4.5 Correctly localize, identify ardbcument system malfunctions in or caused by PLC hardwa
based upon the technical documentation.

7224.D4.6 Transfer the knowledge learned from one system to another system.

7224.D4.7 Effectively use current and emerging computechnologies when applicable.

7224.D4.8 Attain readiness to take Level Biemens Certified Mechatronic Systems Assistant exam.

Domain Programmable Logic Controllers

7224.D5.1 Review basic computer operations.

7224.D5.2 Program from relay logic tiadder logic diagrams.

7224.D5.3 Design timer circuits and logic circuits.

7224.D5.4 Describe logic circuits.
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7224.D5.5 Describe the common parts of programmable controllers.
7224.D5.6 Program a start/stop circuit using a PLC.

7224.D5.7 Program countes and timers using a programmable controller.
7224.D5.8 Install and troubleshoot a simple programmable controller system.
7224.D5.9 Discuss input and output analog signals to/ from the PLC.
7224.D5.10 Discuss sequencers.

7224.D5.11 Demonstrate ability to read and interpret technical documents.
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Advanced Manufacturing

Industrial Maintenance Techniciaq Electrical

Principles CTE Concentrator A CTE Concentrator B PathwayCapstone
7108 | Principles of 7103 | Advanced 7102 | Industrial 7260 | Industrial Electrical
Advanced Manufacturing Electrical Capstone
Manufacturing Technology Fundamentals

Principles of Advanced Manufacturing

Career Cluster

AdvancedManufacturing

Program of Study

Industrial Automation and Robotickdustrial Maintenance Electrical, Industrial
Maintenance¢ Mechanical

NLPS Sequence

A

Course Code

7108

Course Principles of Advanced Manufacturing is a course iti@dtides classroom and laboratory

Description experiences in Industrial Technology and Manufacturing Trends. Domains include safety
impact, manufacturing essentials, lean manufacturing, design principles, and careers in
advanced manufacturing. Hanas projects ad team activities will allow students to apply
learning on the latest industry technologies. Wbdsed learning experiences and industry
partnerships are highly encouraged for an authentic industry experience.

Prereq(s)/Ce None

Req(s)

Credits Credits: Zemester course, 2 semesters required, 1 credit per semester, 2 credits maxim

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {GFYRIFNR ¢NIRS 5 LYIRAZAUGNAFEY al ydzFl Ol dz
{GFYRFNR ¢NIRS 9 LYRdAZAGNARIMRY Ly RdzadGNRI
Lyﬁzdéﬂmml-f I NI &y

Rules 4647 {dFyRI ¢NI RS 3 LYyRdzZAUGNR-t2 Y 9y IAYSSNA
{ar yTFaHeI\&Rndustrlal Industrial Repair & MaintenanegX®
LyF“zdzauNJ\Iflzctsor(yztzae Y
Ly Rdza 4 NA -2 9 RdzOF GA2y Y
hOOdzL GA2y L {LISOAFfA2 0G0 L> LL 2NJLLLY
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POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse ADMF 101: Key Principles of Advanahufacturing

Alignment

VU Course PMTD 110: Manufacturing Processes; PMTD 110L: Manufacturing Processes Laborator

Alignment DRAF 140: Introduction to CAD

Four Yr Course

Alignment

Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno

Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMNREES

Competency # Competency

Domain Advanced Manufacturing

7108.D1.1 Understand the importance of the manufacturing industry, and introduction to common
manufacturing concepts through direct interaction with industry.

7108.D1.2 Conductassigned tasks in a safe and workmanlike manner while working independently ¢
small groups.

7108.D1.3 Discuss the need for workplace safety and workplace safety training programs as covereg
the OSHA 16lour program:

7108.D1.4 Attain readiness toake OSHA 10 Hour General Industry Certification exam.

7108.D1.5 Discuss quality systems and reference common manufacturing examples

7108.D1.6 Use quantitative analytical skills to evaluate and process numerical data.

7108.D1.7 Discuss basiglueprint reading fundamentals

7108.D01.8 Discuss basic measurement systems.
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7108.D1.9 Perform basic measurement using precision measuring tools.

7108.D1.10 Demonstrate the ability to read and interpret technical documents.

7108.D1.11 Utilizing and appling software where appropriate to the course.

7108.D1.12 Attain readiness to take MSSC Safety and Quality Certification exam.
Advanced Manufacturing Technology

Career Cluster Advanced Manufacturing

Program of Study | Industrial Maintenance Electrical Industrial Maintenance Mechanical

NLPS Sequence B

Course Code 7103
Course Advanced Manufacturing Technology introduces manufacturing processes and practices
Description in manufacturing environments. The course also covers key etgirinciples, including

current, voltage, resistance, power, inductance, capacitance, and transformers, along wi
basic mechanical and fluid power principles. Topics include, types of production, produc
materials, machining and tooling, manufactugi planning, production control, and product
distribution will be covered. Students will be expected to understand the product life cyc
from conception through distribution. This course also focuses on technologies used in
production processes. Bapawer systems, energy transfer systems, machine operation a
control will be explored. This course will use lecture, lab, online simulation and programn
to prepare students for Certified Production Technician Testing through Manufacturing S
Standads Council (MSSC).

Prereq(s)/Ce Principles of Advanced Manufacturing

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
Counts Toward Counts as a directed elective or elective fordgllomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {4 yRFNR ¢NIYRS 9 LYIRdzZAGNRIFIEY al ydzFl O dz
{4 yRFNR ¢N}YRS 9 LYRdAZAGNRIFRY Ly Rdzi{NRI
LYRdAZAGNAFf | NIAY

Rules 4647 {4 yRFNR ¢N}YRS 9 LYRdzZAGNR-E2 Y 9y IAYSSNA
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POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse ADMF 102: Technology in Advandédnufacturing; INDT 113: Industrial Electrical |

Alignment

VU Course CIMT 100: Electronics for Automation; CIMT 100L: Electronics for Automation Laborator

Alignment

Four Yr Course ISU: MFG 2225; MET 130

Alignment ISU: Intro to Materials, Processes, and Testimgoduction to Engineering Technology

Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 12%pplied Technical Mathematics; IVYT 113 Student Success in Technolog

Arts/Sciences VU: ENGL 101, UCC Electives 3 hours

Requirements

Promoted MSSC Certified Production Tech

Certifications

Competency # Competency

Domain AdvancedManufacturing Technology

7103.D1.1 Conduct assigned tasks in a safe and workmanlike manner while working either indepen
or in small groups

7103.D1.2 Identify basic manufacturing processes and major types of production systems.

7103.D1.3 Define common properties of industrial materials, their application, testing and enhancen

7103.D1.4 Describe the design, tooling and production aspects of manufacturing.

7103.D1.5 Demonstrate a general knowledge of ntraditional manufacturing process and
automation.

7103.D1.6 Explain the basic concepts of electrical, hydraulic and pneumatic power systems.

7103.D1.7 Describe and solve for basic electrical quantities such as voltage, amperage, resistance,
power.

7103.D1.8 Describe theypes of basic fluid power systems used in manufacturing.

7103.D1.9 Determine fluid system properties such as pressure, flow, viscosity, and pressure drop

7103.D1.10 Identify the common types and operation of bearing, coupling, belt, and chain systems.
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7103.D1.11 Identify physical principleimcludingforce, torque, simple machines, and mechanical drives

7103.D1.12 Describe the basic concepts of machine control, machine automation, and electrical cont

7103.D1.13 Communicate effectively using listeag, speaking, reading, and writing skills.

7103.D1.14 Use quantitative analytical skills to evaluate and process numerical data.

7103.D1.15 Solve problems using critical and creative thinking skills.

7103.D1.16 Utilize and apply software wheigppropriate to the course.

7103.D1.17 Attain readiness to take MSSC Production and Maintenance Awareness Certification exg

7103.D1.18 Demonstrate ability to read and interpret technical documents.

7103.D1.19 Demonstrate ability to use various typessoftware applicable to course.

Domain Electrical Power

7103.D2.1 Demonstrate proper safety precautions related to equipment.

7103.D2.2 Define the following terms: voltage, resistance, current amperage, direct current, alternat
current, and power spply.

7103.D2.3 Identify electrical components and form a schematic diagram.

7103.D2.4 Identify types of electrical mechanical switches (SPDT, DPDT, etc.)

7103.D2.5 Use Ohm's Law to calculate voltage, current, and resistance problems.

7103.D2.6 Perform voltage, current, and resistance measurements using the proper measurement
devices (both analog and digital meters).

7103.D2.7 Calculate voltage, current, and resistance in simple series, parallel, and gl circuits.

7103.D28 Create a schematic drawing and complete single phase AC electrical service connection
including meter bases and service panels.

7103.D2.9 Explain the basic principles and operation of transformers, resistors, capacitors and diod

7103.D2.10 Describe the concepts of both DC and AC inductance and capacitance.

7103.D2.11 Calculate values for AC and DC resistive, inductive, and capacitive components.

7103.D2.12 Assemble and test laboratory exercises including building single phaseitsfied circuits,
and circuits using mechanical relays.

7103.D2.13 Use meters to identify and measure results of AC and DC laboratory exercises.

7103.D2.14 Demonstrate ability to read and interpret technical documents.

7103.D2.15 Demonstrate abilitya use various types of software applicable to course.

7103.D3.1 5SY2yaidNIGS dzyRSNBRUGFYRAY3 2F GKS o6l aaro

Industrial Electrical Fundamentals

Career Cluster Advanced Manufacturing

Program of Study | Industrial Maintenance, Electrical
NLPS Sequence C

Course Code 7102
Course The Industrial Electrical Fundamentals course will introduce students to the National Ele
Description Code and its application in designing and installing electrical tsys@lecting wiring

materials and devices, and choosing wiring methods. Students will also gain a general
understanding of common types of electric motors.
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Prereq(s)/Ce Principles of Advanced Manufacturing; Advanced Manufacturgahnology

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 Standard Trade & Industrial: Manufacturing. K

Standard Trade & Industrial: Industrial Repair & Maintenané@ K
Industrial Arts KL2

Standard Trade & Industrial: Buildifigades KL2

Rules 447 Standard Trade & Industrial: Engineering or Manufacturing2 9
Standard Trade & Industrial: Industrial Repair & Maintenané@ 9
Industrial Technology-K2

Industrial Education-&2

Standard Trade &dustrial: Building Trades®?

Occupational Specialist I, 1l or 1lI: Building Trad&® 9

Occupational Specialist I, Il or 1ll: Manufacturirt9

Occupational Specialist I, Il or 1lI: Industrial Repair & Maintenaie 9

Rules 2002 CTE: Trade &dustrial: Engineering or Manufacturing

CTE: Trade & Industrial: Industrial Repair & Maintenance

CTE: Trade & Industrial: Building Trades Technology

Workplace Specialist: Industrial Repair & Maintenance

Workplace Specialist: Engineering or Mauifiring

Workplace Specialist: Industrial Technology or Industrial Electronics
Technology Education with high school setting

REPA/REPA 3 CTE: Trade & Industrial: Engineering or Manufacturiig 5
CTE: Trade & Industrial: Industrial Repair & Maintenancé2 5
CTE: Trade & Industry: Electriciah®

Technology Education®

Workplace Specialist: Industrial Repair & Maintenand2 9
Workplace Specialist: ElectricalQ

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCourse INDT 103: Motors and Motor Controls; INDT 125: Industrial Wiring Principles
Alignment
VU Course
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Industrial Electrical (46.0302),; TC Industrial Electrical Technology (15.0612)
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Credential

Liberal
Arts/Sciences
Requirements

ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno

Promoted
Certifications
CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
Domain Motor and Motor Controls
7102.D1.1 Demonstrate safe practices and procedures. [C]
7102.D1.2 Identify motors used in commercial and residential applications. [a, €]
7102.D1.3 Identify and describe methods for controlling motor speeds. [a]
7102.D1.4 Appropriately select and install motors. [b, i]
7102.D1.5 Demonstrate methods of starting motors utilized in industrial applications. [e]
7102.D1.6 Identify various type of motor protective devices used in industry. [e]
7102.D1.7 Analyze ladder diagrams for motor circuits. [a, b]
7102.D1.8 Diagnose and troubleshoot motors. [a, b, €]
7102.D1.9 Identify various types of threphase motor designs arapplications. [e]
7102.D1.10 Demonstrate methods for reversing AC and DC motors. [b, €]
7102.D1.11 Explain the methods for accelerating and braking motors. [a, b]
7102.D1.12 Demonstrate ability to read and interpret technical documents. [b, €]
7102.D113 Demonstrate ability to use various types of software applicable to course. [a]
7102.D1.14 Assess readiness to take the SAEOZ Electric Motor Control Systems 1 Certification
exam. [h]
Domain Industrial Wiring
7102.D2.1 Selectappropriate device, pull, and junction boxes, and calculate NEC fill values. [a, e
7102.D2.2 Layout and install the common conduit types used in industrial settings. [a, c, d, f]
7102.D2.3 Choose proper conductors, cables, raceways,fdtidgs. [a, b]
7102.D2.4 Read and examine industrial electrical prints and ladder diagrams. [b, f]
7102.D2.5 Splice, terminate, and specify NEC appropriate wire, conductors, and cable. [a, b]
7102.D2.6 Understand and apply appropriab®nding and grounding techniques. [a, c, €]
7102.D2.7 Specify and size appropriate overcurrgl@vices. §, b, c]
7102.D2.8 Recognize the hazards of industrial electricity and the procedures employed to guard
against them. [c, d]
7102.D2.9 Size andnstall appropriate equipment for motor contrgenters. g, b, ¢, d]
7102.D2.10 Demonstrate ability to read and interpret technical documents. [b,e]
7102.D2.11 Demonstrate ability to use various types of software applicable to course. [a]
7102.D2.12 Assess readiness to take the SACG206 Electrical System Installation 1 Certification exa

[h]
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Industrial Electrical Capstone

Career Cluster

Advanced Manufacturing

Program of Study

Industrial Maintenance Electrical

NLPS Sequence D

CourseCode 7260

Course The Industrial Electrical Capstone course is designed to provide an understanding of cir

Description using alternating current and the motor operation as well as the operation and programn
of programmable logicontrollers (PLC). The course will also examine the electrical
components in a complex mechatronic system. This course will give each student a gen
understanding of common types of electric motors, extending from the small shaded polé
motors to the large threephase motors. This course will use lecture, lab, online simulation
and programming to prepare students for th&Q7 Programmable Controller Systems 1
Certification through Smart Automation Certification Alliance (SACA).

Prereqs)/Co Principles of Advanced Manufacturing; Advanced Manufacturing Technology; Industrial

Req(s) Electrical Fundamentals

Credits Credits: 2 semester course, 2 semesters requiredi cledits per semester, 6 credits

maximum

Counts Toward

Counts as a Dioted Elective or Elective for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO
Level Il

High Value

Bulletin 400

Standard Trade & IndustridVlanufacturing K12

Standard Trade & Industrial: Industrial Repair & Maintenané@ K
Industrial Arts KL2

Standard Trade & Industrial: Building Tradek2K

Rules 4647

Standard Trade & Industrial: Engineering or Manufacturing2 9
Standard Trade & Industrial: Industrial Repair & Maintenané@ 9
Industrial Technology-K2

Industrial Education-f2

Standard Trade & Industrial: Building Tradek29

Occupational Specialist I, Il or 1lI: Building Trad&2 9

Occupational Spediist I, I or Ill: Manufacturing-92

Occupational Specialist I, Il or 1lI: Industrial Repair & Maintenai& 9

Rules 2002

CTE: Trade & Industrial: Engineering or Manufacturing
CTE: Trade & Industrial: Industrial Repair & Maintenance
CTE: Trad& Industrial: Building Trades Technology
Workplace Specialist: Industrial Repair & Maintenance
Workplace Specialist: Engineering or Manufacturing
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Workplace Specialist: Industrial Technology or Industrial Electronics
Technology Education withigh school setting

REPA/REPA 3 CTE: Trade & Industrial: Engineering or Manufacturihig 5
CTE: Trade & Industrial: Industrial Repair & Maintenancé2 5
CTE: Trade & Industry: Electriciah®
Technology Education®
Workplace Specialisindustrial Repair & MaintenanceX®
Workplace Specialist: Electrical9
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCCCourse INDT 204: Electrical Circuits*; INDT 205: Programmable Automation ConfbIsIE 122:
Alignment Industrial Electrical
VU Course
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Industrial Electrical (46.0302),; TC Indud#gaitical Technology (15.0612)
Credential
Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Electrical Circuits

7260.D1.1 Review of basic electrical concepts (voltage, current, resistance, reactance, and Impeda
[e]

7260.D1.2 Demonstrate and ability to discuss and define elegtragnetism and induction. [f]

7260.D1.3 Discuss theperation and use of DC and AC motors. [f]

7260.D1.4 Distinguish the difference between thrgghase & singlghase distribution. [e]

7260.D1.5 Describe the operation and interconnection of single and three phase transformers. [f]

7260.D1.6 Describe thegeneral principles of electric motor controls. [f]

7260.D1.7 Select and install control devices that will achieve specific operations. [b, €]

7260.D1.8 Troubleshoot complex circuits. [b, €]

7260.D1.9 Recognize types and application circuits. [e]

7260.D1.10 Maintain and install electrical components safely. [c]

7260.D1.11 Demonstrate ability to read and interpret technical documents. [b, €]

7260.D1.12 Demonstrate ability to use various types of software applicable to course. [a]

Domain Programmale Automation Controls

7260.D2.1 Review basic computer operations. [e]

7260.D2.2 Program from relay logic to ladder logic diagrams. [a]
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7260.D2.3 Design timer circuits and logic circuits. [a]

7260.D2.4 Describe logic circuits. [f]

7260.D2.5 Describe the common parts of programmable controllers. [f]

7260.D2.6 Program a start/stop circuit using a PLC. [a]

7260.D2.7 Program counters and timers using a programmable controller. [a]

7260.D2.8 Install and troubleshoot a simple programmable coliosystem. [b, €]

7260.D2.9 Discuss input and output analog signals to/ from the PLC. [f]

7260.D2.10 Discuss sequencers. [f]

7260.D02.11 Assess readiness to take the SAETProgrammable Controller Systems 1 Certification
exam. [h]

Domain Industrial Electrical I

7260.D3.1 Understand the hazards of electromechanical equipment and apply safe working practice

7260.D3.2 Describe the basic functions and design of a robotic mechatronic system. [f]

7260.D3.3 Apply basi&knowledge of robot physics in a mechatronics system. [b,e]

7260.D3.4 Explain the role of various electrical components within a robotic mechatronic system. [f]

7260.D3.5 Trace and describe the flow of energy and information in a robotic mechatronimsyfie

7260.D3.6 Describe the basic physical properties of electrical components. [f]

7260.D3.7 Read, analyze and utilize the technical documents such as data sheets, timing diagrams
operational manuals, schematics, etc. for a mechatronic system. [f]

7260.D3.8 Carry out measurements and adjustments on electrical components/circuits in a mechatr
system. [f]

7260.D3.9 Localize, identify, document and correct (where possible) malfunctions in electrical circui
based upon the technical documentatidb,e]

7260.D3.10 Transfer the knowledge learned from one system to another system. [b,e]

7260.D3.11 Effectively use current and emerging computer technologies when applicable. [b,e]

Page |41



Next Level Programs of Study EQI,E

AdvancedManufacturing

Industrial Maintenance Techniciag Mechanical

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7108 | Principles of 7103 | Advanced 7104 | Industrial 7261 | Industrial
Advanced Manufacturing Maintenance Maintenance
Manufacturing Technology Fundamentals Capstone
Principles of Advanced Manufacturing
Career Cluster Advanced Manufacturing

Program of Study | IndustrialAutomation and Robotic$ndustrial Maintenance Electrical, Industrial
Maintenance¢ Mechanical

NLPS Sequence | A

Course Code 7108
Course Principles of Advanced Manufacturing is a course that includes classroom and laboratory
Description experiences in Industrial Technology and Manufacturing Trends. Domains include safety

impact, manufacturing essentials, lean manufacturing, design principles, and careers in
advanced manufacturing. Hanas projects and team activities will allow students to apply
learning on the latest industry technologies. Wbdsed learning experiencaad industry
partnerships are highly encouraged for an authentic industry experience.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
Counts Toward Counts as a directeelective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {GFYRFENR ¢NIYRS 9 LYIRdzZAGNRFTY al ydzFl O dz
{GFYRIFNR ¢NJI RS <RepaiysRvatanbidkd-k2 Y Ly Rdza G NR |
LYRdza GHA I ! NIay

Rules 4647 {GFYRFNR ¢NIRS 9 LYRdzZAGNA-E2 Y 9y IAYSSNA
{GFYRFNR ¢NIRS 9 LYRdAZAGNAIMRY Ly RdzaGNRI
LYRdzaGNARLF €12 ¢ SOKy 2f 238 VY
LYRdza G NA 12 9 RdzOF GA2Y Y
hOOdzL GA2y L {LISOAFfA2 0G0 L> LL 2NJLLLY
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Arts/Sciences
Requirements

hOOdzLI GA2Y | {LISOAFfA&AG12LY LL 2NJ LLLY
hOOdzLJ GA2VY I {LISOAIIfAAG LY U2 2N LLLY

Rules 2002 / ¢9Y ¢NI RS g LyRdzufadtkngt Y 9y IAYSSNAyYy3I 2
/ ¢9Y ¢NIRS 9 LYRdzZAGONXRLI Y LdezauNJ\It wS
2 2NJ LX I OS {LJSO)\IanuY 9y3)\yssmy3 2NJ a
¢ SOKy2ft 238 9RdOI GA2Y AGK KAIK A0Kz22f
2 2NJ LX FOS {LISOALFEAAAGY LYRdzZAUGUNARLFE ! dzi2Y
2 2 NJ| IShetiabsk Industrial Repair & Maintenance

REPA/REPA 3 / ¢9Y ¢NJ}RS 9 LYRdZAGNAF 129y IAYSSNAY3T 2N
/] ¢9Y ¢NIRS 9 LYRAZAGONRIf Y-1I2LYRdzAGNAI £ ! dz
/ ¢9Y ¢NIRS 9 LYRAZAGONARIf VY-12YRdzZZGNARIE wS
¢ S Odgy Rdbication8.2
22NJ] LX FOS {LISOALtAAGN ! ROl YOSR al ydzZFI O
2 2N] LX F OS {LISOAIfAAGY LYRIAGNRLFE 1 dziz2Y
2 2NJ] LX F OS {LISOAIfAAGY LWRAZAGNRALFE wSLI A

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse ADMF 101: Key Principles of Advanced Manufacturing

Alignment

VU Course PMTD 110: Manufacturing Processes; PMTD 110L: Manufacturing Processes Laborator

Alignment DRAF 140: Introduction to CAD

Four Yr Course

Alignment

Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Advanced Manufacturing

7108.D1.1 Understand the importance of the manufacturing industry, and introduction to common
manufacturing concepts througlirect interaction with industry.

7108.D1.2 Conduct assigned tasks in a safe and workmanlike manner while working independently
small groups.

7108.D1.3 Discuss the need for workplace safety and workplace safety training programs as covereg
the OSHA 16lour program:

7108.D1.4 Attain readiness to take OSHA 10 Hour General Industry Certification exam.

7108.D1.5 Discuss quality systems and reference canmanufacturing examples

7108.D1.6 Use quantitative analytical skills to evaluate and process numerical data.

7108.D1.7 Discuss basic blueprint reading fundamentals

7108.D01.8 Discuss basic measurement systems.
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7108.D1.9 Perform basieneasurement using precision measuring tools.
7108.D1.10 Demonstrate the ability to read and interpret technical documents.
7108.D1.11 Utilizing and applying software where appropriate to the course.
7108.D1.12 Attain readiness to take MSSC Safety andliuCertification exam.

Advanced Manufacturing Technology

Career Cluster

Advanced Manufacturing

Program of Study

Industrial Maintenance Electrical, Industrial MaintenaneeMechanical

NLPS Sequence

B

Course Code

7103

Course
Description

Advanced Manufacturing Technology introduces manufacturing processes and practices
in manufacturing environments. The course also covers key electrical principles, includin
current, voltage, resistance, power, inductance, capacitancetrandformers, along with
basic mechanical and fluid power principles. Topics include, types of production, produc
materials, machining and tooling, manufacturing planning, production control, and produ
distribution will be covered. Students will bxpected to understand the product life cycle

from conception through distribution. This course also focuses on technologies used in
production processes. Basic power systems, energy transfer systems, machine operatic
control will be explored. Thcourse will use lecture, lab, online simulation and programmir
to prepare students for Certified Production Technician Testing through Manufacturing S
Standards Council (MSSC).

Prereq(s)/Ce
Req(s)

Principles of Advanced Manufacturing

Credits

Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {OGFYRFENR ¢NIRS 9 LYIRdZAGNRFTY al ydzFl O dz
{OGFYRFNR ¢NIRS 9 LYRdAZAGNRAFRY Ly RdzadGNRI
LYRdzaGNA L ! NIay

Rules 4647 {GFYRFENR ¢N}RS 9 IMaRB@UGNgAR2AL Y 9y IA Y SSNA
{OGFYRFNR ¢NIRS 9 LYRdAZAGNRALFRY Ly RdzadGNRI
LyRdza GNRF €12 ¢ SOKy2f 238 Y
Ly Rdza G NA -2 9 RdzOF GA2Y \
héédzLJlui\zylf { LISOA I f A2 LY LL 2NJLLLY
hOOdzLdr GA2Y It [nduSr@Mbténiatio 912Lz LL 2NJLLLY
hOOdzLdr GA2Yy It {LISOALITfAaA LY #12 2NJLLLY
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Rules 2002 /] ¢9Y ¢NI}RS 9 LYRdAZAGNAFIfY 9y IAYSSNAy3a 2
/] ¢9Y ¢NI}RS 9 LYRdAZAGNALFIfY LYyRdZAGNRALFE wS
2 2NJ LI +FOS {LISOAFfAAdY 9y3aAAYSSNRYy3I 2N a
¢SOKy2ft 238 9RdOI GA2Y gAGK KAIK A0Kz22f
2 2NJ LI +FOS {LISOAFfAAGY LYRdzAGNRIFIE ! dzi2Y
2 2NJ LX F OS { LISOA I tMuistehahcel Yy Rdza G NA I £ wS LI A

REPA/REPA 3 / ¢9Y ¢NIRS 9 LYRAZAGNALF €2 9y IAYSSNAyYy 3T 2N
/] ¢9Y ¢NIRS 9 LYRdAZAGNALFf Y-12Ly RdzAGNR L £ | dz
/] ¢9Y ¢NIRS 9 LYRdAZAGNALFf Y-12yRdZAGNALFE wS
¢ SOKy 2t 238129 Rdz0F GA2Y p
2 2 NJ Ljfedialis® Adyanced Manufacturingl®
2 2NJ LI +FOS {LISOAFfAAGY LYRIZAIGNRFE ! dzi2Y
2

POSTSECONDARY AND CREDENTIAL INFORMATION

2NJ LY F O8 {LISOAItAAGY LPRAEGNALFE wSLI A

Arts/Sciences
Requirenents

ITCCCourse ADMF 102: Technology Advanced Manufacturing; INDT 113: Industrial Electrical |
Alignment

VU Course CIMT 100: Electronics for Automation; CIMT 100L: Electronics for Automation Laborator
Alignment

Four Yr Course ISU: MFG 2225; MET 130

Alignment ISU: Intro to MaterialRrocesses, and Testing; Introduction to Engineering Technology
Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)
Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno

VU: ENGL 101, UCC Electives 3 hours

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

MSSC Certified Production Tech

Competency # Competency

Domain Advanced Manufacturing Technology

7103.D1.1 Conduct assigned tasks in a safe and workmanlike manner while working either indepen
or in small groups

7103.D1.2 Identify basic manufacturing processes and major types of produstistems.

7103.D1.3 Define common properties of industrial materials, their application, testing and enhancen

7103.D1.4 Describe the design, tooling and production aspects of manufacturing.

7103.D1.5 Demonstrate a general knowledge mdn-traditional manufacturing processes and
automation.

7103.D1.6 Explain the basic concepts of electrical, hydraulic and pneumatic power systems.

7103.D1.7 Describe and solve for basic electrical quantities such as voltage, amperage, resistance,
power.

7103.D1.8 Describe the types of basic fluid power systems used in manufacturing.

7103.D1.9 Determine fluid system properties such as pressure, flow, viscosity, and pressure drop

7103.D1.10 Identify the common types and operation of bearing, couplimgjt, and chain systems.
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7103.D1.11 Identify physical principles including force, torque, simple machines, and mechanical driy

7103.D1.12 Describe the basic concepts of machine control, machine automation, and electrical cont

7103.D1.13 Communicate effectively using listening, speaking, reading, and writing skills.

7103.D1.14 Use quantitative analytical skills to evaluate and process numerical data.

7103.D1.15 Solve problems using critical and creative thinking skills.

7103D1.16 Utilize and apply software where appropriate to the course.

7103.D1.17 Attain readiness to take MSSC Production and Maintenance Awareness Certification exg

7103.D1.18 Demonstrate ability to read and interpret technical documents.

7103.D1.19 Demonstrate ability to use various types of software applicable to course.

Domain Electrical Power

7103.D2.1 Demonstrate proper safety precautions related to equipment.

7103.D2.2 Define the following terms: voltage, resistance, currantperage, direct current, alternating
current, and power supply.

7103.D2.3 Identify electrical components and form a schematic diagram.

7103.D2.4 Identify types of electrical mechanical switches (SPDT, DPDT, etc.)

7103.D2.5 Use Ohm's Law to calculateltage, current, and resistance problems.

7103.D2.6 Perform voltage, current, and resistance measurements using the proper measurement
devices (both analog and digital meters).

7103.D2.7 Calculate voltage, current, and resistance in simple squas|lel, and serieparallel circuits.

7103.D2.8 Create a schematic drawing and complete single phase AC electrical service connection
including meter bases and service panels.

7103.D2.9 Explain the basic principles and operation of transformers, tarsiscapacitors and diodes.

7103.D2.10 Describe the concepts of both DC and AC inductance and capacitance.

7103.D2.11 Calculate values for AC and DC resistive, inductive, and capacitive components.

7103.D2.12 Assemble and test laboratory exercisesuahg building single phase AC switched circuits,
and circuits using mechanical relays.

7103.D2.13 Use meters to identify and measure results of AC and DC laboratory exercises.

7103.D2.14 Demonstrate ability to read and interpret technicicuments.

7103.D2.15 Demonstrate ability to use various types of software applicable to course.

7103.D3.1 5SY2yaidNIGS dzyRSNBRUGFYRAY3 2F GKS o6l aaro

Industrial Maintenance Fundamentals

Career Cluster AdvancedManufacturing

Program of Study | Industrial Maintenance Mechanical
NLPS Sequence |C

Course Code 7104
Course Industrial Maintenance Fundamentals introduces students to fundamental Welding and
Description Machining skills. Studentswill beroduced to basic skills in welding, cutting and brazing, ¢

machine tooling that are applicable in a wide variety of trade professions. Specifically,
students will learn safe practices in eyl and Arc welding processes along with experieng
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in ushg turning, milling, and grinding applications.

Prereq(s)/Ce Principles of Advanced Manufacturing; Advanced Manufacturing Technology

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
CountsToward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 Standard Trade & Industrial: Industrial Repa&intenance KL2
Industrial Arts KL2

Rules 447 Standard Trade & Industrial: Industrial Repair & Maintenané@ 9
Occupational Specialist I, Il or lll: Industrial Repair & Maintenaii@ 9
Industrial Technology-22

IndustrialEducation KL2

Rules 2002 CTE: Trade & Industrial: Industrial Repair & Maintenance
Workplace Specialist: Industrial Repair & Maintenance
Technology Education

REPA/REPA 3 CTE: Trade & Industrial: Industrial Repair & Maintenancé2 5
Workplace Specialist: Industrial Repair & Maintenanek29
Technology Education®

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCGCourse INDT 114: Introductory Welding; MTTC 101: Introduction to Machining

Alignment

VU Course WELD 160General Welding

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Industrial Mechanical, TC Industrial Mechanical Technology (47.0303);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno

Arts/Sciences

Requirements

Promoted

Certifications

Competency # Competency

Domain Welding

7104.D1.1 Demonstrate the proper safety procedures in dugl welding, shielded metal arc, and gas
metal arc welding.
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7104.D1.2 Learn proper AWS Standard Welding Terms and Definition.

7104.D1.3 Set up and shut down an ofyel station properly and safely.

7104.D1.4 Select and determine the proper ofyel cutting and welding tip size for a job.

7104.D1.5 Perform stringer beads with and without filler metal with the exl torch.

7104.D1.6 Perform butt, lap, and tee joints with OAW.

7104.D1.7 Perform soldering and brazing with efyel equipment.

7104.D1.8 Perform square cut, bevel cut and hole cut with hdredd oxyfuel cutting torch.

7104.D1.9 Perform pad of beads on plate with SMéing E7014 electrodes.

7104.D1.10 Perform lap and tee joint weld on thin gauge steel plate with SMA using 6012/6013 elect

7104.D1.11 Perform pad of beads on plate with SMA using E6010/6011 electrodes.

7104.D1.12 Perform pad of beads on plate with SMA using E7018 electrodes.

7104.D1.13 Perform stringers on plate with GMA.

7104.D1.14 Perform butt, lap and tee joint welds in flat ptsn with the MIG (GMA) welding process.

7104.D1.15 Demonstrate ability to read and interpret technical documents.

Domain Precision Machining

7104.D2.1 Demonstrate applications of machining speeds and feeds.

7104.D2.2 Interpret detail and assembly drawings of tooling and related components.

7104.D2.3 Interpret engineering data presented in graphs or charts, algebraic expressions and
proportional relationships.

7104.D2.4 Demonstrate the correct use of basic hand tools, special accessories, and required testir]
equipment.

7104.D2.5 Perform routine peventative maintenance procedures.

7104.D2.6 Develop and utilize mathematical formulas to compute coordinates and solve machining
related problems.

7104.D2.7 Solve problems and make decisions using formal process methods.

7104.D2.8 Solve mathematicgiroblems related to machining operations.

. Industrial Maintenance Capstone

Career Cluster Advanced Manufacturing

Program of Study | Industrial Maintenance Mechanical
NLPS Sequence D

Course Code 7261
Course The IndustriaMaintenance Capstone course examines the procedures for the removal, re¢
Description and installation of machine components. The methods of installation, lubrication practice

and maintenance procedures for industrial machinery are analyzed. Additionally the cout
may cover the mechanical components and electrical drives in a complex mechatronic s
By understanding the inner workings of the complete system, students will learn and app
troubleshooting strategies to identify, localize and (where possibl&)rrect malfunctions.
Preventive maintenance of mechanical elements and electrical drives as well as safety ig
within the system will be discussed. This course will use lecture, lab, online simulation af
programming to prepare students forZ10 Mechaical Power Systems | Certification throug
Smart Automation Certification Alliance (SACA).
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Prereq(s)/Ce Principles of Advanced Manufacturing; Advanced Manufacturing Technology; Industrial
Req(s) Maintenance Fundamentals
Credits Credits: Zemester course, 2 semesters requireed tredits per semester, 6 credits

maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level Il
Bulletin 400 Standard Trade & Industrial: Industrial Repair & Maintenané@ K
Industrial Arts KL2
Rules 447 Standard Trade & Industrial: Industrial Repair & Maintenant@ 9
Occupational Specialist I, Il or llI: Industrial Repair & Maintenafi@ 9
Industrial Technology-22
Industrial Education-&2
Rules 2002 CTE: Trade & Industrial: Industrial Repair & Maintenance
Workplace Specialist: Industrial Repair & Maintecs
Technology Education
REPA/REPA 3 CTE: Trade & Industrial: Industrial Repair & Maintenancé2 5
Workplace Specialist: Industrial Repair & Maintenand 9
Technology Education®
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCCCourse INDT 203: Machine Maintenance and Installation; ADMF 112: Mechanical Drives |; ADM
Alignment Fluid Power II
VU Course CIMT 140: Mechanical Drives; CIMT 140L: Mechanical Drives Laboratory; CIMT 150: El¢
Alignment and Electrical Applicatns for Manufacturing;

CIMT 150L: Electronic and Electrical Applications for Manufacturing Laboratory; CIMT 1]
Mechatronics; CIMT 175L: Meatronics Lab

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno
VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal
Arts/Sciences
Requirements

ITCC: MATH 122 Applied Technical Mathematics; V¥ $tlidlent Success in Technology

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES
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Competency # Competency

Domain Fluid Power

7224.D1.1 Calculate and demonstrate the basic physics of fluid mechanics using Pascal's Law.

7224.D1.2 Describe function and construction of various fluid power components, including pumps,
valves, cylinders, filters, heat exchangers, pressure regulators, and accumulators.

7224.D1.3 Identify fluid power symbols and interpret fluid power schematic diagrams.

7224.D1.4 Demonstrate basic fluid power plumbing.

7224.D1.5 Design elementary fluid power circuits.

7224.D1.6 Troubleshoot elementary fluid power circuits.

7224.D1.7 Demonstrate knowledge of safety procedures related to fluid power equipment.

7224.D18 Demonstrate ability to read and interpret technical documents.

7224.D1.9 Demonstrate ability to use various types of software applicable to course.

7224.D1.10 Demonstrate proper safety precautions related to equipment.

Domain Machine Maintenance and Installation

7224.D2.1 Perform the rigging and lifting of industrial components.

7224.D2.2 Describe the principles of mechanical power transmission systems.

7224.D2.3 Make speed, torque, and pitch calculations.

7224.D2.4 Explain theadvantages and disadvantages of belt, gear, chain and coupling drives.

7224.D2.5 Install and align belts, gears, chains and couplings correctly.

7224.D2.6 Describe the use and construction of seals and packings.

7224.D2.7 Recognize thdifferences andorrect uses of plain and amntiiction type bearings.

7224.D2.8 Compare gear drive systems, their components and function.

7224.D2.9 Analyze failures due to heat, vibration and observation.

7224.D2.10 Selection of proper lubricants for the correct ugespecific applications.

7224.D2.11 Installing and maintaining components safely.

7224.D2.12 Follow conventional industrial safety practices.

Domain Pressurized Systems

7224.D3.1 Understand the hazards of electromechanical equipment and applywsaldng practices.

7224.D3.2 Understand what a mechatronic system is, and the inter relationships of components ang
modules within a complex mechatronic system with a focus on (electro) pneumatic and
hydraulic control systems.

7224.D3.3 Understand the role of (electro) pneumatic and hydraulic control systems in complex
mechatronic system and subsystems.

7224.D3.4 Understand troubleshooting, maintenance and safety issues revolving around (electro)
pneumatic and hydraulic circuits withimaechatronic system.

7224.D3.5 Explain the role of various pneumatic / hydraulic components within a system or module
trace and describe the flow of energy in a given system or module.

7224.D3.6 Describe the basic physical properties of pneumaticfaytic components in a system and
carry out measurements and adjustments on pneumatic / hydraulic components.

7224.D3.7 Read, analyze and utilize technical documents for the pneumatic/hydraulic control syster

7224.D3.8 Localize, identifydocument and correct malfunctions in complex mechatronic systems.

7224.D3.9 Transfer the knowledge learned from one system to other systems.

7224.D3.10 Effectively use current and emerging computer technologies when applicable.
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Domain Mechanical Systems

7106.D4.1 Understand the hazards of electromechanical equipment and apply safe working practice

7106.D4.2 Explain the role of various mechanical components within a given system or module.

7106.D4.3 Trace and describe the flow ehergy in a given mechatronic system or subsystem.

7106.D4.4 Describe the basic physical properties of mechanical compomeeitglingmaterials,
lubrication requirements, and surface properties.

7106.D4.5 Carry out adjustments on mechanical componenta mechatronic system.

7106.D4.6 Read, analyze and utilize the technical data sheets for the mechanical components and
electrical drives within a mechatronic system.

7106.D4.7 Correctly localize, identify and document causes of malfunctiongeichanical components o
electrical drives, based upon the technical documentation.

7106.D4.8 Correct malfunctions where possible, or correctly identify the expertise required to correc
malfunction.

7106.D4.9 Transfer the knowledge learned from osgstem to another system.

7106.D4.10 Effectively use current and emerging computer technologies when applicable.

7106.D4.11 Demonstrate ability to read and interpret technical documents.

7106.D4.12 Demonstrate ability to use various types of softwarglagable to course.
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Advanced Manufacturing

Precision Machining

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7109 | Principles of 7105 | Precision 7107 | Advanced 7219 | Precision
Precision Machining Precision Machining
Machining Fundamentals Machining Capstone
Principles of Precision Machining
Career Cluster Advanced Manufacturing

Program of Study | Precision Machining
NLPS Sequence | A

Course Code 7109
Course Principles of Precision Machining will provide students with a basic understanding of the
Description processes used to produce industrial goods. Classroom instruction and labs will focus o

safety, measurement, layout, blueprint reading, shop matatallurgy, basic hand tools,
milling, turning, grinding, and sawing operations. This course prepares the student for th
optional National Institute for Metalworking Skills (NIMS) Measurement, Materials, & Saf
certification that may be required for kege dual credit.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X(PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {GFYRIFENR ¢NIRS 9 LYRdAzZAOGNRFITY al OKAYS {
Lyﬁzdéumw I NIa 7

Rules 4647 {GF YR ¢NF RS 3 LIRdAzAGNRIFITY al OKAYS {
h OC dzLJISpeﬁleﬁlsfll Ifor I11: Machine Shop®
LY Rdza G NR -T2 9 RdzOF GAZ2Y Y
LYRdza GNARLI €12 ¢ SOKy 2f 238 VY

Rules 2002 / ¢9Y ¢NIRS 9 LYRdZAGNRLIFIEY t NBOA&aA2Yy al O
2 2NJ] LX F OS {LISOAILFfAAGY t NBOA&AA2Y al OKAY
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POSTSECONDARY AND CREDENTIAL INFORMATION

ITCGCourse MTTC 10lintroduction to Machining; MTTC 106: Print Interpretation

Alignment

VU Course PMTD 110: Manufacturing Processes; PMTD 110L: Manufacturing Processes Laborator
Alignment PMTD 105: Understanding Industrial Blueprints

Four Yr Course

Alignment

Postsecondary ITCC: CT Machine Tool Technology, TC Machine Tool Technology (48.0503);
Credential VU: CG Metalworking Technology

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno
Arts/Sciences VU: ENBL 101, UCC Electives 12 hours

Requirements

Promoted NIMS Measurement, Materials & Safety

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Introduction to Machining

7109.D1.1 Demonstrate applications of machining speeds teatls.

7109.D1.2 Interpret detail and assembly drawings of tooling and related components.

7109.D1.3 Interpret engineering data presented in graphs or charts, algebraic expressions and
proportional relationships.

7109.D1.4 Demonstrate the correct usef basic hand tools, special accessories, and required testing
equipment.

7109.D1.5 Identify the basic parts and applications of measuring and layout tools.

7109.D1.6 Identify the basic parts and functions of the 5 common machine tools

7109.D1.7 Identify and explain the application of all common cutting tools.

7109.D1.8 Identify and explain Metallurgy and heat treatment of steels

7109.D1.9 Perform routine preventative maintenance procedures.

7109.D1.10 Develop and utilize mathematical formulimscompute coordinates and solve machining
related problems.

7109.D1.11 Solve problems and make decisions using formal process methods.

7109.D1.12 Solve mathematical problems related to machining operations.

Domain Print Interpretation

7109.D2.1 Indicate dimensions and tolerances related to fasteners and joining requirements.

7109.D2.2 Understand detail and assembly drawings of gears and cams.

7109.D2.3 Demonstrate skills in multiiew drawings required for manufacture and repair ofahimery.

7109.D2.4 Discuss detail drawings involving muligw projections, sectional views, auxiliary views,

dimensioning subassemblies, and isometric illustrations.

Page |53



Next Level Programs of Study

J :leammlharwuﬁxﬂwmdaﬂa

7109.D2%5 Interpret welding symbols and codes.

7109.D26 Develop and usmathematical formulas to compute coordinates and solve geamdtated
problems

7109.D27 Apply basic knowledge of physicgechanics to industrial related problems.

7109.D28 Apply tolerances, limits, and fits to meet manufacturing requirements.

7109.D29 Read prints, interpret drawings, and understand engineering specifications.

7109.D2.D Think critically and independently, analyze, synthesize, and evaluate technical problems
information

7109.D2.1 Solve problems and make decisions using formatgss methods.

7109.D2.2 Solve mathematical problems related to engineering formulas.

7109.D2.B Verbally describe and interpret data obtained from prints.

Precision Machining Fundamentals

Career Cluster

Advanced Manufacturing

Program ofStudy

Precision Machining

NLPS Sequence

B

Course Code

7105

Course Precision Machining Fundamentals will build a foundation in conventional milling and tur

Description Students will be instructed in the classroom on topics of shop safety, thetugtrial
terminology, and calculations. Lab work will consist of the setup and operation of verticg
and/or horizontal milling machines and engine lathes. This course prepares the student
the optional National Institute for Metalworking Skills (N)N&lling | certification that may
be required for college dual credit.

Prereq(s)/Ce Principles of Precision Machining

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as directed elective or elective for all diplomas
Qualifies as a quantitative reasoning course

Dual Credit Status

X (PCL/CTE)

Additional Notes

It is recommended that Precision Machining program of study be taught 8 peziod block
of time.

VU dual credit requires that Precision Machining Fundamentals and Advanced Precision
Machining be completed concurrently

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {GFYRIFENR ¢NIYRS 9 LRdAzZAGNRAIFIfY al OKAYyS {
LYRdzAGNRIf ! Nha
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POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCourse MTTC 102: Turning Processes |I; MTTC 103: Milling Processes |

Alignment

VU Course PMTD 120: General Machines

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Machine Tool Technology, TC Machine Tool Technology (48.0503);

Credential VU: CG Metalworking Technology

Liberal ITCC: MATH 12%pplied Technical Mathematics; IVYT 113 Student Success in Technolog

Arts/Sciences VU: ENGL 101, UCC Electives 12 hours

Requirements

Promoted NIMS Milling |

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Manual Milling and Turning

7105.D1.1 Identify, understand and practice general and machine specific safety rules and practices

7105.D1.2 Interpret engineering data presented in graphs or charts, algebraic expressions and
proportional relationships.

7105.D1.3 Demonstrate the correct use of basic hand tools, special accessories, and required testir
equipment.

7105.D1.4 Perform routine preventative maintenance procedures.

7105.D1.5 Perform linear and angular measurements usirgjpxdnchscale, micrometers, digers,
combination set, and sine bar.

7105.D1.6 Perform layout operations using a combination set, Vernier height gage, and surface plal

7105.D1.7 Demonstrate the understanding of the theory and function of measuring and layout tools
basic operationperformed on conventional machine tools, related shop theory, shop
mathematics and calculations.

Domain Turning Process

7105.D2.1 Identify and demonstrate correct setup and operation of tooling applications for the
conventional engine lathe.

7105.D2.2 Utilize mathematical formulas to compute coordinates and solve lathe machining related
problems.

7105.D2.3 Apply feeds and speeds calculations for given material and tooling combinations.
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7105.D2.4 Think critically and independently analyzenthesize, and evaluate technical problems and
information.

Domain Milling Process

7105.D3.1 Demonstrate applications of machining speeds and feeds.

7105.D3.2 Interpret detail and assembly drawings of tooling and related components.

7105.D3.3 Develop and utilize mathematical formulas to compute coordinates and solve milling mag
related problems.

7105.D3.4 Perform routine preventative maintenance procedures.

7105.D3.5 Identify and demonstrate correct setup and operation of tooling appilicest for milling
machines.

7105.D3.6 Think critically and independently analyze, synthesize, and evaluate technical problems
information.

Advanced Precision Machining

Career Cluster

Advanced Manufacturing

Program of Study

PrecisiorMachining

NLPS Sequence

C

Course Code

7107

Course Advanced Precision Machining will build upon the Turning and Milling prcesses learned i

Description Precision Machining Fundamentals and will build a foundation in abrasive process mach
Students Wl be instructed in the classroom on topics of shop safety, theory, industrial
terminology, and calculations associated with abrasives. Lab work will consist of the set
and operation of bench grinders and surface grinders. Additionally students will b
introduced to Computerized Numeric Controlled (CNC) setup, operations and programm
This course prepares the student for the optional National Institute for Metalworking Skill
(NIMS) Grinding | certification that may be required for college duaitcred

Prereq(s)/Ce Principles of Precision Machining; Precision Machining Fundamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective @ective for all diplomas
Qualifies as a quantitative reasoning course

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

It is recommended that Precision Machining program of study be taught -8 pe2iod block
of time.

VU dual credit requires that Precision Machining Fundamentals and Advanced Precision
Machining be completed concurrently

ADDITIONAL COURSE INFO

High Value Level |

Bulletin 400

¢ N RS 3
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POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse MTTC 105: Abrasive Processes |; MTTC 110: Turning and Milling Processes

Alignment

VU Course PMTD 120: General Machines

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Machine Tool Technology, TC Machine Tool Technology (48.0503);

Credential VU: CG Metalworking Technology

Liberal ITCC: MATH 12%pplied Technical Mathematics; IVYT 113 Student Success in Technolog

Arts/Sciences VU: ENGL 101, UCC Electives 12 hours

Requirements

Promoted NIMS Grinding |

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Advanced Milling and Turning

7107.D1.1 Demonstrate knowledge of basic OSHA requirements, general shop safety, and MSDS
information.

7107.D1.2 Create and interpret documentation for safety, a1, and quality control purposes.

7107.D1.3 Utilize standard shop documents such as Boliters, Job Process Sheets, Inspection Plang
etc.

7107.D1.4 Effectively interpret part prints or technical drawings, including GD&T, and use the inform
to select proper gauging and measurement tools.

7107.D1.5 Demonstrate applications of machinisgeeds and feeds.

7107.D1.6 Interpret detail and assembly drawings of tooling and related components.

7107.D1.7 Interpret engineering data presented in graphs or charts, algebraic expressions, and
proportional relationships.

7107.D1.8 Demonstrate the arrect use of basic hand tools, special accessories, and required testing
equipment.

7107.D1.9 Perform routine preventative maintenance procedures.

7107.D1.10 Develop and utilize mathematical formulas to compute coordinates and solve latheidimd)
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machine related problems.

7107.D1.11 Apply basic knowledge of physitcgechanics to lathe and mill problems.

7107.D1.12 Apply tolerance limits and fits to meet lathe and mill machine tooling problems.

7107.D1.13 Identify and demonstrate correcetup and operation of tooling applications for the
conventional engine lathe and mill.

7107.D1.14 Think critically and independently analyze, synthesize, and evaluate technical problems
information.

Domain Abrasive Processes

7107.D2.1 Demonstrate the correct use of abrasive tooling, special accessories, and required testin
equipment.

7107.D2.2 Apply tolerance limits and fits to meet abrasive processing requirements.

7107.D2.3 Identify and demonstrate correct setup and operation ofadive operations.

7107.D2.4 Solve mathematical problems related to abrasive processing operations.

Domain Basic CNC Programming and Operation

7107.03.1 Develop basic CNC programming and operating skills

7107.D3.2 Utilize CNC programming antachine tools to perform complex machining tasks

7107.D3.3 Use CNC machines to rough in parts that will be used in grinding processes.

7107.D3.4 Compare the material cost, waste, manpower, scheduling of producing a part with manu
machines compared tosing a CNC production method usinga®d M-codes

Precision Machining Capstone

Career Cluster Advanced Manufacturing

Program of Study | Precision Machining
NLPS Sequence D

Course Code 7219
Course Precision Machining Capstone isiastlepth study of skills learned in Precision Machining I,
Description with a stronger focus on CNC setup/operation/programming. Students will be introduced

two axis CNC lathe programming and three axis CNC milling machine programming. De
the theory of progrenming in the classroom with applications of the program accomplishe
on industrytype machines. Studies terminology of coordinates, cutter paths, angle cutting
and linear and circular interpolation. Classroom activities will concentrate on precisiom s€
and inspection work, as well as machine shop calculations. Students will develop skills i
advanced machining and measuring parts involving tighter tolerances and more comple
geometry. A continued focus on safety will also be presented.

Prereq(s)/Ce Principles of Precision Machining; Precision Machining Fundamentals; Advanced Precis
Rey(s) Machining
Credits Credits: 2 semester course, 2 semesters requireglcledits per semester, 6 credits

maximum

Counts Toward Counts as a Directdglective or Elective for all diplomas

Qualifies as a quantitative reasoning course
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Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Arts/Sciences
Requirements

Funding High Value Level Il
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POSTSECONDARY AND CREDENTIAL INFORMATION

ITCGCourse MTTC 107: CNC Setup and Operations |; MTTC 208: CNC Mill Programming; MTTC 20

Alignment Lathe Programming

VU Course PMTD 115: CNC Set Up and Operations; PMTDOritddduction to CNC Programming

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Machine Tool Technology, TC Machine Tool Technology (48.0503);

Credential VU: CG Metalworking Technology

Liberal ITCC: MATH 122 Appligdchnical Mathematics; IVYT 113 Student Success in Technolog

VU: ENGL 101, UCC Electives 12 hours

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain CNC Setup and Operation

7219.D1.1 Demonstrate a basiknowledge of OSHA requirements, chip handling, and general shop s

7219.D1.2 Identify the components of a CNC Mill (Machining Center) and Lathe (Turning Center)

7219.D1.3 Identify and understand important documentation including joloters/process plan sheets
setup sheets, and prints.

7219.D1.4 Perform machine inspections and preventative maintenance checks on CNC mills & lathg

7219.D1.5 Understand and navigate the machine control unit (MCU)

7219.D1.6 Perform safe and proper marte startup and shut down procedures

7219.D1.7 Recognize and correct machine malfunctions

7219.D1.8 Use jog controls to move the machine manually

7219.D1.9 Locate, assemble, and install the correct tooling in the tool changer/turret.

7219.D1.10 Properly install and align the appropriaterk holdingsystems in the machine according to
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part documentation

7219.D1.11 Locate and set work offsets

7219.D1.12 Properly set tool offsets for each tool required in the pdwcumentation

7219.D1.13 Load, verify, and safely execute a CNC program in automatic mode

7219.D1.14 Use manual, manual data input, and automatic operation modes.

7219.D1.15 Interpret the components of a basic CNC program

7219.D1.16 Perform basiedits of a part program

7219.D1.17 Use standard measuring and inspection tools to determine if parts are within tolerances

7219.D01.18 Apply basic Geometric Dimensioning & Tolerancing (GD&T) to part inspection.

7219.D1.19 Make tool wear adjustments to nmafacture parts to specifications

Domain CNC Programming: Mill and Lathe

7219.D2.1 Consistently demonstrate proper programming format and techniques for manual CNC
programming to machine parts without error.

7219.D2.2 Complete appropriatelocumentation for safety, saip, and quality control purposes.

7219.D2.3 Create process plans and routings for machining operations.

7219.D2.4 Choose appropriate tooling for specified material and machining operation.

7219.D2.5 Calculate proper feedsd speeds for optimal tool life, machining time, and patrt finish.

7219.D2.6 Understand and use the Cartesian Coordinate System

7219.D2.7 Write mill and lathe G and M code programs manually on the machine control/simulator/}

7219.D2.8 Verify, troubleshot, and correct part programs and machining problems

7219.D2.9 Navigate CNC controls to run programmed parts
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Advanced Manufacturing

Welding Technology

Principles CTE Concentrator A CTEConcentrator B Pathway Capstone
7110 | Principles of 7111 | Shielded Metal 7101 | Gas Welding 7226 | Welding

Welding Arc Welding Processes Technology

Technology Capstone

Principles of Welding Technology

Career Cluster

Advanced Manufacturing

Program ofStudy

Welding Technology

NLPS Sequence

A

Course Code

7110

Course Principles of Welding Technology includes classroom and laboratory experiences that de

Description a variety of skills in oxfpel cutting and basic welding. This course is desigmeitdividuals
who intend to make a career as a Welder, Technician, Designer, Researcher, or Engineg
Emphasis is placed on safety at all times. OSHA standards and guidelines endorsed by
American Welding Society (AWS) are used. Instructional actigitiphasize properties of
metals, safety issues, blueprint reading, electrical principles, welding symbols, and mech
drawing through projects and exercises that teach students how to weld and be prepare(
postsecondary and career success.

Preregg)/Co None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {GFYRFNR ¢N}YRS 9 LYRWMAGNARIFIfY 2StRAYy3 39

Rules 4647 {GFYRFNR ¢N}YRS 9 LYRWIAGNRIFIfY 2StftRAYy3 39
hOOdzLdt GA2yFf {LISOAFfAAG LX LL 2NJLLLY

Rules 2002 / ¢9Y ¢NIRS 9 LYRdzZAGNRIEY 2SftRAY3I ¢SOKY
2 2NJ LX FOS {LISOAFtAAGY 2StRAYy3a ¢SOKy2f?2

REPA/REPA 3 / ¢9Y ¢NI RS 9 LIRdzZZGNARIE 2SfRAYy3 p

Page |61



Next Level Programs of Study

J :leammlharwuﬁxﬂwmdaﬂa

22N] LX FOS {LISAIfA&AGY 2SEtRAY3I o
ITCGCourse WELD 100: Welding Fundamentals
Alignment
VU Course WELD 160: General Welding; WELD 107: Industrial Blueprint Reading for Welding
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Structural Welding 48.0508; TC Welding Technology 48.0508;
Credential VU: CG Welding Technology 48.0508
Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno
Arts/Sciences VU: ENGL 101 Englisbmposition; MATH 10@vel or higher; UCC Social Science or Spee
Requirements Elective
Promoted AWS Sense Core
Certifications
Competency # Competency
Domain Welding Fundamentals
7110.D1.1 Understand and identifyelding symbols and blueprints.
7110.D1.2 Discuss the need for workplace safety and workplace safety training programs as covereg
the OSHA 16iour program
7110.D1.3 Demonstrate basic welding techniques using virtual welding simulator.
7110.D1.4 Learnproper AWS Standard Welding Terms and Definitions.
7110.D1.5 Effectively analyze and apply Metallurgy fundamentals to welding processes.
7110.D1.6 Identify the five basic welding joints.
7110.D1.7 Understand and identify welding defects adidcontinuities.
7110.D1.8 Understand how to interpret Weld Procedure Specifications (WPSs) and their purpose.
7110.D1.9 Demonstrate the use of oxy fuel welding and cutting.
7110.D1.10 Demonstrate the use of plasma arc cutting.
7110.D1.11 Discuss thewrrent trends and opportunities in the welding field.
7110.D1.12 Attain readiness to take OSHA 10 Hour General Industry Certification exam
7110.D1.13 Demonstrate ability to read and interpret technical documents. Apply that knowledge to
fabrication.
7110.D1.14 Utilize welding symbols to make appropriate welds according to code.
7110.D1.15 Understand the basic concepts of sketching and drawing blueprints.
7110.D1.16 Understand and apply welding symbol terminology and theory to indagipfications
7110.D1.17 Demonstrate ability to use various types of software applicable to course.
Domain Plasma Arc Cutting
7110.D2.1 Understand and apply learned skills to be able to operate CNC plasma cutting equipmen
7110.D2.2 Use CADBoftware to design parts
7110.D2.3 Perform basic maintenance on all required equipment
7110.D2.4 Utilize equipment to its full capability
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7110.D2.5 Use proper terminology as it applies to Plasma Arc Cutting
7110.D2.6 Show they understand safe wopkactices
7110.D2.7 Apply learned skills to cut and fabricate a project

Shielded Metal Arc Welding

Career Cluster

Advanced Manufacturing

Program of Study

Welding Technology

NLPS Sequence

B

Course Code

7111

Course Shielded Metal AreVelding involves the theory and application of the Shielded Metal Arc

Description Welding process. Process theory will include basic electricity, power sources, electrode
selection, and all aspects pertaining to equipment operation and maintenance. Laborato
welds wil be performed in basic weld joints with a variety of electrodes in the flat, horizon
and vertical positions. Emphasis will be placed on developing the basic skills necessary
comply with AWS industry standards.

Prereq(s)/Ce Principles of Welding Technology

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {GFYRIFENR ¢N}YRS 9 LYRmMAGNAIfY 2SftRAYy3I 39

Rules 4647 {GFYRFENR ¢NIYRS 9 LyRMziiINOOdzMI & B2 WRIAfY I{ I
Welding &Cutting 91

Rules 2002 / ¢9Y ¢NIRS 9 LYRdzZAGONARIEfY 2SfRAY3I ¢SOKY

REPA/REPA 3 / ¢9Y ¢NI RS 39 LwHRdz&I2NW|ILOf 2G5S RAMYESFO Apl £ A & (Y

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse WELD 108: Shielded Metal Arc Welding I; WELD 206: Advanced Shielded Metal Arc We
Alignment

VU Course WELD 102: Shielded Metal Arc Welding |

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Structural Welding 48.0508; TC Welding Technology 48.0508;

Credential VU: CG Welding Technology 48.0508
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Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno

Arts/Sciences VU: ENGL 101 EngliSbmposition; MATH 10@vel or higher; UCC Social Science or Spee

Requirements Elective

Promoted AWS D.1.1 Shielded Metal Arc Welding,

Certifications

Competency # Competency

Domain Shielded Metal Arc Welding

7111.D1.1 Demonstrate electric welding equipment safety.

7111.D1.2 Understand and apply all shielded metal arc welding safety rules.

7111.D01.3 Identify the five basic welding joints.

7111.D14 Identify heat input and metal distortion.

7111.D1.5 Describe thecapabilities of electric welding equipment.

7111.D1.6 Weld with A.C. and D.C. current.

7111.D1.7 Prepare and tack weld coupons.

7111.D1.8 Make single and mulpass welds.

7111.D1.9 Weld in the flat, horizontal, vertical, and the overhgaakition.

7111.D1.10 Identify SMAW electrodes and AWS electrode classification.

7111.D1.11 Describe D.C. straight and reverse polarity.

7111.D1.12 Describe proper electrode manipulation for each type of electrode.

7111.D1.13 Describe proper correct témique for each welding position and electrode type.

7111.D1.14 Demonstrate ability to read and interpret technical documents.

7111.D1.15 Demonstrate ability to use various types of software applicable to course.

Domain Advanced Shielded Metal Aielding

7111.D2.1 Describe differences in currents and polarities; AC, DC Reverse and DC Straight.

7111.D2.2 Explain how to safely use SMAW equipment.

7111.D2.3 Describe the AWS electrode identification system for SMA process.

7111.D2.4 Performfilletg St Ra 2y @ p beadn@lti-pass) i Horizdhtal pvartical and overhea
positions.

7111.D2.5 Describe how to control magnetic arc blow in DC welding of groove welds.

7111.D2.6 Prepare and tack groove welds as to AWS D1.1 StructuralRidel

7111.D2.7 Perform 3/8"and 1" groove welds as per AWS and ASME Code, in all positions.

7111.D2.8 Perform air carbon arc gouging on steel groove welds.

7111.D2.9 Describe heat input and metal warpage and distortion.

7111.D2.10 Describe methods ofaktructive and nordestructive testing.

7111.D2.11 Attain readiness to take American Welding Society certification exam

7111.D2.12 Demonstrate ability to read and interpret technical documents.

7111.D2.13 Demonstrate ability to use various typessafftware applicable to course.
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Gas Welding Processes

Career Cluster

Advanced Manufacturing

Program of Study

Welding Technology

NLPS Sequence

C

Course Code

7101

Course Gas Welding Processes is designed to covesgbration of Gas Metal Arc Welding (MIG)

Description equipment. This will include all settings, adjustments and maintenance needed to weld W
wire feed system. Instruction on both shart and sprayarc transfer methods will be
covered. Tee, lap, and open grogeiats will be done in all positions with solid, fluxcore, an
aluminum wire. Test plates will be made for progress evaluation. Schools may choose
offer the course as a comprehensive MIG Welding course or a combination of introducto
MIG and TIG Wding operations.

Prereq(s)/Ce Principles of Welding Technology

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

DualCredit Status

X (PCL/CTE)

Additional Notes

Schools may choose to cover both introductory MIG and TIG Welding. This configuratior]
available for dual credit through ITCC.

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {GFYRIFENR ¢N}YRS 9 LYRmMAGNAIfY 2SftRAYy3I 3

Rules 4647 {GFYRFENR ¢NIYRS 9 LyRMziiINOOdzMI & B2 WRIAfY 3{ 10
Welding & Cutting 4

Rules 2002 / ¢9Y ¢NJIRS 3 LYRdAzZAUONRIF Y 2 S:Welding Fechh@oK v

REPA/REPA 3 / ¢9Y ¢NI RS 9 LwHRdz&2{I2NW|ILOf 2B RAMMSEO Apk £ A & 0 Y

POSTSECONDARY AND CREDENTIAL INFORMATION

Requirements

ITCCCourse WELD 207: Gas Metal Arc (MIG) WelditggLD 272: Advanced Gas M&MIG) Welding ||
Alignment

VU Course WELD 103: Gas Metal Arc Welding

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Structural Welding 48.0508; TC Welding Technology 48.0508;

Credential VU: CG Welding Technology 48.0508

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno
Arts/Sciences VU: ENGL 101 EngliSbmposition; MATH 10@vel or higher; UCC Social Science or Spee

Elective
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Promoted AWS D.1.1 MIG, AWS Sense Entry Level Welder

Certifications

Competency # Competency

Domain Gas Metal Arc Welding

7101.D1.1 Employ safety practices involved in gas metal arc welding.

7101.D1.2 Describe constant voltage and wire feed welding processes.

7101.D1.3 Weld with hard wire using short circuit and spray method welding.

7101.D01.4 Weld with fluxcoretubular wires.

7101.D1.5 Weld aluminum with spray.

7101.D1.6 Identify the gases used in gas metal arc welding.

7101.D1.7 Perform routine maintenance on gas metal arc welding equipment.

7101.D1.8 Identify and weld five (5) basic types of joints.

7101.D1.9 Demonstrate ability to read and interpret technical documents.

7101.D1.10 Demonstrate ability to use various types of software applicable to course.

Domain Advanced Gas Metal Arc Welding

7101.D2.1 Demonstrate the proper safety procedures insddetal Arc welding.

7101.D2.2 Learn proper AWS Standard Welding Terms and Definition.

7101.D2.3 Perform weld restarts that are smooth and even with GMAW using short circuiting transfe
equipment on mild steel.

7101.D02.4 Performlap andtee joint welds with GMAW using short circuiting transfer equipment on m
steel in the vertical up, vertical down and overhead position.

7101.D2.5 Perform square groove welds with GMAW using short circuiting transfer equipment on m
steel in the verical up, vertical down and overhead position.

7101.D2.6 Performlap andtee joint welds with GMAW using spray equipment on thick mild steel in tt
flat and horizontal position.

7101.D2.7 Perform YGroove welds with GMAW using spray equipment on thicll stéel in the flat
position.

7101.D2.8 Perform lap, tee and groove welds with GMAW equipment on aluminum.

7101.D2.9 Understand welding procedure specifications (WPS) and be able to follow them.

7101.D2.10 Understand the basic metallurgical propertiefssteel and aluminum and how they are
affected by welding.

7101.D2.11 Understand the significance of the suffix in GMAW electrode selection.

7101.D2.12 Prepare to create a workmanship sample weldment for GMAW following the AWS provid
prints.

7101.D2.13 Gain insight into the Certification for AWS welders

7101.D2.14 Attain readiness to take American Welding Society certification exam

7101.D2.15 Demonstrate ability to read and interpret technical documents.

7101.D2.16 Demonstrate ability to usvarious types of software applicable to course.
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Welding Technology Capstone

Career Cluster

Advanced Manufacturing

Program of Study

Welding Technology

NLPS Sequence

D

Course Code

7226

Course The Welding Technology Capstone course builds upon the knowledge and skills develog

Description Welding Fundamentals, Shielded Metal Arc Welding, and Gas Metal Arc Welding by
developing advanced welding skills in Gas Tungsten Arc WeldingRipE3)Velding, and
Fabrication. As a capstone course, students should have the opportunity to apply their
knowledge and use skills through an intensive wiaked learning experience.

Prereq(s)/Ce Principles of Welding Technology; Shieltiéetal Arc Welding; Gas Welding Processes

Req(s)

Credits Credits: 2 semester course, 2 semesters requireBlcledits per semester, 6 credits

maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level I

Bulletin 400 {GFYRIFENR ¢N}YRS 9 LYRWMAGNAIfTY 2SftRAYy3 39

Rules 4647 {GFYRFENR ¢NIYRS 9 LyRMziiINOOdzMI & B2 WRIAfY I{ I
Welding & Cutting 4

Rules 2002 / ¢9Y ¢NI RS 9 LYRdzZAGONARIEfY 2SfRAY3I ¢SOKY

REPA/REPA 3 / ¢9Y ¢NI RS 39 LwHRdz&I2NW|ILOf 2B RAMYESFO Apl £ A & G Y

POSTSECONDARY AND CREDEINFBRMATION

ITCCCourse WELD 2085as Tungsten Arc (TIG) WeldWwyELD 273: Advanced Gas Tungsten Arc Weldi
Alignment II; WELD 203: Pipe Welding I*; WELD 210: Welding Fabrication I*; Elective

VU Course WELD 105: Shielded Metal Arc Weldin§MELD 104: Gas Tungsten Arc Welding; WELD 1
Alignment Welding Certification Review

Four Yr Course

Alignment

Postsecondary ITCC: CT Structural Welding 48.0508; TC Welding Technology 48.0508;

Credential VU: CG Welding Technology 48.0508

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Techno
Arts/Sciences VU: ENGL 101 English ComposjtidATH 108evel or higher; UCC Social Science or Spee
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Requirements

Elective

Promoted
Certifications

AWS D.1.1 SMAW

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Gas Tungsten Arc Welding

7226.D1.1 Interpret welding symbols andemonstrate how they apply to shop drawings.

7226.D1.2 Identify the various joint configurations and explain how they affect weld strength.

7226.D1.3 Employ and practice safety procedures and practices used in the welding industry.

7226.D1.4 Identify and describe the function of each component of a GTAW station.

7226.D1.5 Identify and specify GTAW electrodes using the AWS electrode classification system.

7226.D1.6 Identify and specify GTAW filler metals using the AWS filler metal classifisgtistem.

7226.D1.7 Explain the effects of DCEN, DCEP, and AC current on electrode life, surface cleaning, &
characteristics.

7226.D1.8 Describe the shielding gases used for GTAW, describe their characteristics and their use

7226.D1.9 Select the proper power source, current type, shielding gas, flow rate, electrode type anc
diameter, nozzle size, and filler metal.

7226.D1.10 Properly assemble and adjust all variables required to produce acceptable GTA welds.

7226.D1.11 Propely prepare tungsten electrodes for welding with AC or DC current.

7226.D1.12 Demonstrate the use of square wave and pulse welding technology and how it applies tg
GTAW.

7226.D1.13 Properly prepare metals for welding.

7226.D1.14 Identify different typesf weld defects and describe steps to prevent them.

7226.D1.15 Describe welding characteristics for Mild Steel, Stainless Steel, and Aluminum and other
weldable metals.

7226.D1.16 Demonstrate welding on various types of metals.

Domain Advanced Ga3ungsten Arc Welding

7226.D2.1 Demonstrate the proper safety procedures in Gas Tungsten Arc welding.

7226.D2.2 Learn proper AWS Standard Welding Terms and Definition.

7226.D2.3 Setup and shut down of a Gas Tungsten Arc station properly and safely.

7226D2.4 Select and determine the proper electrode and nozzle size for a job.

7226.D2.5 Understand welding procedure specifications (WPS) and be able to follow them.

7226.D2.6 Perform destruction testing with appropriate welds.

7226.D2.7 Performproper techniques of preparation of tungsten electrodes.

7226.D2.8 Perform balling of tungsten electrodes in preparation for aluminum welding.

7226.D2.9 Gain insight into the Certification for AWS welders.

7226.D2.10 Practice welding, following WPS akd/ a i NguzideliriedNI &

7226.D2.11 Lap/T/Square groove/w/wire on 10ga.steel.

7226.D2.12 Lap/T/Square groove on 10ga. Stainless Steel.

7226.D2.13 Lap/T on 10ga. Aluminum.

7226.D2.14 Workmanship sample prints; steel, stainless steel, aluminum.

7226.D2.15 Attain readiness to take American Welding Society certification exam.

7226.D2.16 Demonstrate ability to read and interpret technical documents.
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Domain Pipe Welding

7226.D3.1 Understand and apply all shielded metal arc pipe welding andugasten arc welding safety
rules.

7226.D3.2 Apply American Welding Society D1.1 code welding criteria to guided bend tests.

7226.D3.3 Utilize and apply shielded metal arc pipe welding process and gas tungsten arc welding
fundamentals to pass AWS weldicgrtifications.

7226.D3.4 Apply all appropriate equipment settings and adjustments.

7226.D3.5 Understand and apply the basic principles and terminology involved in destructive weld
testing.

7226.D3.6 Employ safety procedures in preparation of amelding of pipe.

7226.D3.7 Perform the proper technique for preparing the pipe for welding.

7226.D3.8 Tack pipe in 2G and 5G position.

7226.D3.9 Weld pipe in the2G position with the stringer bead method.

7226.D3.10 Weld pipe in the 5G position with trstringer or weave bead method.

7226.D3.11 Prepare pipe for weld test.

7226.D3.12 Demonstrate ability to inspect weld joint before, during and after welding.

7226.D3.13 Demonstrate ability to read and interpret technical documents.

Domain Fabrication

7226.D4.1 Describe equipment used in basic metal fabrication.

7226.D4.2 Use measuring equipment.

7226.D4.3 Prepare a bill of materials from a print chosen for project.

7226.D4.4 Prepare a list of fabrication steps necessary to fabricat fithdject.

7226.D4.5 Layout the various tolerances, fits and allowances related to this project.

7226.D4.6 Layout the assigned project.

7226.D4.7 Fabricate the assigned project.

7226.D4.8 Perform visual inspection of project.

7226.D4.9 Produce aletailed drawing of project with welding symbols.

7226.D4.10 Demonstrate ability to read and interpret technical documents.
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Introduction to Agriculture, Food, and Natural Resources

CareerCluster Agriculture

Program of Study

NLPS Sequence Introductory Course

Course Code 5056
Course Introduction to Agriculture, Food and Natural Resources is a two semester course that i
Description highly recommended as a prerequisite to and &susmdation for all other agricultural classes

Through hand®n learning activities, students are encouraged to investigate areas of
agriculture. Students are introduced to the following areas of agriculture: animal science
plant and soil science, foodiaace, horticultural science, agricultural business managemer
natural resources, agriculture power, structure, and technology, careers in agriculture,
leadership, and supervised agricultural experience. An activity and pbajset approach is
used alog with team building to enhance the effectiveness of the student learning activiti

Prereq(s)/Ce None

Req(s)

Credits Credits: 1 or 2 semester course, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective @ective for all diplomas

Dual Credit Status
Additional Notes

ADDITIONAL COURSE INFO

Funding Introductory

Bulletin 400 +20FGA2Yy 12 | ANR Odzf G dzNB Y

Rules 4647 l'yed ! INAodzaAySaa [AOSyasS o
lyeg {0FyRINR ! ANAOdz (1dz2NE f AOSyas
hOOdzZLJr GA2y I {LISOAFfAAG LY LLY 2NJLLL

balance of all Agriculture relatabsibject matter

Rules 2002 / ¢9Y ! ANAOdz GdzNBE ¢gAGK KAIK aoOKz22f &S

22NJ LI FOS {LISOAFEAAG L 2NJLL Ay NBfLF

all Agriculture relatable subject matter

REPA/REPA 3 / ¢9Y | ANA Odzft (G dzNB
2 2 NJ LX F OS { LIS Oddodrsk approved f@& NCTE pathway withB thalances
all Agriculture relatable subject matter

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse
Alignment
VU Course
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Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Careers

Core Standard 1

Students examine the scope of career opportunities in and the importance of agriculture
the economy.

IAFNRL.1 Evaluate the nature and scope of agriculture in society and the economy

IAFNRL.2 Evaluate and explore the career opportunities in agriculture

IAFNRL.3 Describe the means to achieve career opportunitieagriculture

IAFNRL.4 Demonstrate the qualities, attributes and skills necessary to succeed in, or further prepat
a chosen career while effectively contributing to society

Domain Leadership

Core Standard 2

Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component te@uweéd
agricultural education.

IAFNR2.1 Communicate using strategies that ensure clarity, logic, critical thinking, purpose, and
professionalism in formal and informal settings

IAFNR2.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, commuications and human relations skills

IAFNR2.3 Examine roles within teams, work units, departments, organizations,-iotganizational
systems, and the larger environment

IAFNR2.4 Acquire the communication skills necessary to positiidlyence others

IAFNR2.5 Model characteristics of ethical and effective leaders in the workplace and commargty (
integrity, selfawareness, selfegulation, etc.)

Domain Supervised Agricultural Experience

Core Standard 3

Studentsvalidate the necessity of a Supervised Agricultural Experience (SAE) as a critica
component to a weltounded agricultural education.

IAFNR3.1 Set expectations and goals related to an SAE program and explore the options

IAFNR3.2 Distinguish opportunities to apply academic learning to solve problems in the workplace
community (e.g., identify how to: increase productivity, reduce costs, lower inputs, etc.)

IAFNR3.3 Assess workplace/community problems and identify the naggiropriate academic
knowledge and skills to apply

IAFNRB.4 Apply academic knowledge and skills to solve problems in the workplace/community and
reflect upon the results achieved

IAFNR3.5 Develop an individual SEA program and implement rekeaping skills

Domain Plant & Soil Science
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Core Standard 4

Students connect the necessity of plant and soil science to modern agriculture.

IAFNR4.1 Apply knowledge of plant classification, plant anatomy and plant physiology fortitieiction
andmanagement of plants

IAFNR4.2 Prepare and implement plant management strategies that address environmental factors
essential nutrients, and soil management practices for productive plant growth

IAFNR4.3 Identify the physical qualities of theil that determine its use

Domain Natural Resource

Core Standard 5

Students confirm the importance of preserving and replenishing our natural resources th
natural resource managemenrg.g.,water, soil, air, timber, wildlife, etc.).

IAFNRS.1 Explain interrelationships between natural resources and humans necessaogdact
conservation practices in natural environments

IAFNRS.2 Summarize the relationship between natural resouraensystems and human activity

IAFNRS.3 Identify natural resources and their importance to the local community

Domain Animal Science

Core Standard 6 | Students explore concepts related to the modern animal science industry.

IAFNRG.1 Examine theeomponents, historical development, global implications and futteads of the
animal systems industry

IAFNRG.2 Classify, evaluate, select, and manage animals based on anatomical and physiological
characteristics

IAFNR6.3 Examine the componentd the meat industry

IAFNR6.4 Identify and categorize terms and methods related to animal production (e.g., sustainable
conventional, humanely raised, natural, organic, etc.)

IAFNRG.5 Examine biosecurity measures utilized to protect welfare of animals on a local, state,
national, and global level

Domain Agribusiness

Core Standard 7

Students explore the basic economic principles which are used in agricultural business
managementnd industry and how they impact the daily lives consumers.

IAFNR7.1 Define and provide examples of management skills used to organize anbdBiINESss (e.g.,
management types, organizational structures, time management techniques, conducting
business agreements, etc.)

IAFNR7.2 Describe the meaning, importance, and economic impact of entrepreneurship

IAFNR7.3 Execute supphand-demand pririples in AFNR businesses

IAFNR7 .4 Recognize quality AFNR business plan components that have been developed using the
(specific, measurable, attainable, realistic and timely) goals

IAFNR7.5 Apply agribusiness management principles in cgalimulated agribusiness systems

Domain Food Science

Core Standard 8

Students apply concepts of agriculture to the various aspects of the food science and
processing industry.

IAFNRB.1 Examine components of the food industry

IAFNRB.2 Applyprinciples of nutrition, biology, microbiology, chemistry and human behawitne
development of food products and processing industry

IAFNRB.3 Select and process food products for storage, distribution and consumption

IAFNRB.4 Develop andmplement procedures to ensure safety, sanitation and quality in food produg
and processing facilities

Domain Biotechnology
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Core Standard 9

Students explore the use of data and scientific techniques concerning living organisms ir
context ofAFNR.

IAFNFRO.1 Examine and categorize current applications and gains achieved in applying biotechnolo
agriculture

IAFNRO.2 Analyze the relationship and implications of bioethics, laws and public perceptions on
applications obiotechnology in agriculture (e.g., ethical, legal, social, cultural issues)

IAFNRO.3 Research and summarize the evolution of biotechnology in agriculture

Domain Power, Structure, and Technology

Core Standard 10

Students establish a basinowledge of agricultural power, structure, and technology and
physical science.

IAFNRLO.1 Apply physical science and engineering principles to design, implement and ingafevend
efficient mechanical systems in AFNR situations

IAFNRLO.2 Apply technology principles in the use of agricultural technical systems

IAFNRLO.3 Investigate power, structure, and technological systems as they relate to the modern

agriculture industry

Supervised Agricultur Experience (SAE)

CareerCluster Agriculture
Program of Study

NLPS Sequence

Course Code 5228

Course Supervised Agricultural Experience (SAE) is designed to provide students with opportun

Description gain experience in the agriculture field(s) in which theyirserested. Students will
experience and apply what is learned in the classroom, laboratory and training site-lideree
situations with a standardbased plan for learning. Students work closely with their
agriculture teacher(s), parents and/or employéo get the most out of their SAE program.
This course can be offered each year as well as during the summer session. Curriculum
content and competencies need to be varied so that school year and summer session
experiences are not duplicative.

Prereq(s)Co None

Req(s)

Credits Credits: 1 semester course, 1 credit per semester, 8 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas.

Dual Credit Status

Additional Notes

Funding

Curriculum content andtandardsbased plan for learning should not be duplicated when tk
course is taken for multiple semesters.

ADDITIONAL COURSE INFO

Bulletin 400

t20F GA2Yl-@n! INROOHHANLE2 Y { { LISOAI{ A4
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Agriculture pathway
Rules 4647 lye {dFyYRFNR ! ANROdz GdzNB £ AOSyas h O
an Agriculture pathway
Rules 2002 [/ ¢9Y 1 ANROdzE GdzNB gAGK KAIK & OK2 2 éppravédi
for an Agriculture pathway
REPA/REPA 3 [/ ¢9Y ! ANMOdze @ B p OS { LISOAILF T AAG Ay NBE
pathway
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCCCourse
Alignment
VU Course
Alignment
Four YrCourse
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications
CONTENT STANDARDS AND COMPETENCIES
Competency # Competency

A. Students shall be able to describe the importance of an SAE program an8ehefits
that can be obtained from a successful SAE program.

Define SAE.

Summarize the reasons for having an SAE program.

Outline the benefits of a good SAE program.

Specify the criteria which must be met to qualify as an @agram.

Evaluate the characteristics of a good SAE program.

Explain the relationship of SAE programs to the total agricultural program.

B. Students shall be able to identify the opportunities for SAE projects in the community
List thesix major types of SAE programs.

Evaluate the characteristics of the SAE program areas.

Identify examples of projects in each program area.

Identify the resources/opportunities for SAE projects within the school, community, and
home.

o g A W N

PlwN R

5. | Describe local guidelines for the scope and nature of SAE programs.
C. Students shall be able to select goals for an SAE program.
1. | Explain the importance of setting goals for an SAE program.

Page |74



Next Level Programs of Study E%,E

List the types of goals which could be set for an @Aagram.

w

Explain how goals should be set for the SAE program.

D. Students shall outline the steps that are needed to begin an SAE program.

Evaluate personal interests for each SAE program area.

Outline how to obtain help idetermining what will be needed for the SAE program.

Offer possible ways of financing the SAE program

Describe the responsibilities involved in planning and conducting an SAE program

Write a personal annual and lomgnge SAE program plan.

Discuss the potential value of the selected SAE program for personal and career develoy

Nl g M e e

Activate SAE program plans.

E. Students shall be able to keep the following records for their SAE programs: budgets
inventories, financialstatements, receipts and expenditures.

Explain the importance of keeping records.

Identify the necessary forms to keep in the record book.

w'N

Explain what information is included in Ownership Business Agreements and Placement
TrainingAgreements.

Explain what a budget is and where it is used.

Identify the information necessary to budgeting.

Explain how to complete a budget for anEjogram

Compare and contrast a budget and a cash flow summary.

O N o~

Explain themportance of keeping an accurate inventory and demonstrate how to complef
beginning inventory.

Explain the beginning financial statement and demonstrate how to construct it.

10.

Explain the methods used to record receipts and expenditures.

11.

Demonstrate how to total receipt and expenditure pages at the end of the month.

12.

Identify any additional records which should be kept each month and explain their purpos

F. Students shall be able to complete the forms needed to summaramalyze, and

evaluate the SAE program.
LRSyGiATe (GKS F2N¥a ySSRSR (2 adzYYIFINATS

Explain how the cash flow summary is used.

Explain depreciation and how it is recorded.

Explain the importance of completing an endingentory.

arhlwN e

Identify the purposes of having a profit or loss statement and the information needed to
complete it.

Explain how enterprises are analyzed in an SAE program

Identify where to find the information necessary to complete an Sgram summary.

Identify the forms which are used to evaluate and improve an SAE program.

© o N

Explain net worth and how does it reveal the progress of an SAE program.
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10.

Identify some points to evaluate on the financial statement.

11.

Identify some ways to increase returns from an SAE program.

12.

LRSYGATe (GKS aLINRPO6fSY&aéd 2N 6SI | ySaaafddilond
range solutions.

13.

Evaluate the overall quality and value of the SAE program.

14.

Revisghe longrange plan for the SAE program, as necessatry.

15.

Make appropriate decisions about expanding and/or diversifying the SAE program.

G. Students shall identify the awards that are available based on an SAE program.

Identify the awards whicimay be received from an SAE program.

Identify the information needed to complete award applications

Identify the minimum SAE program requirements for FFA degrees.

H. Students shall develop a knowledge of job search techniques emwburces available to
the job seeker.

Prepare a list of contacts for employment based on personal aptitudes, traits, abilities, ar
interests in relation to career choices.

Identify the factors to consider when selecting resourceltate a job.

Understand how to interpret want ads and posted job vacancy announcements.

Compare and contrast public and private employment agencies.

Discuss the services provided by employment agencies.

ol Rl wIN

Explain how to usplacement services for a personal job search.

I.  Students shall understand the importance of the first contact in the job search.

Identify and describe six items to be included in a resume.

List the important factors to consider when using teephone for a job search.

Describe the important components of a resume.

Explain the use of a resume in a job search.

List the important components of a cover letter and be able to write one.

ol AWM E

Complete sample johpplications.

J. Students shall understand the fundamental requirements for keeping a job.

Discuss the importance of interpersonal communication, appropriate dress, and self
evaluation procedures.

Discuss the concept of professioe#hics.

Understand how being able to follow directions effectively relates to job survival.

Gain an understanding of the major reasons why workers are fired from their jobs.

K. Students who are juniors or seniors in Agricultural Science 8uginess shall have the
opportunity to be placed in an Agricultural Cooperative Program related to their
AYRAGARdIZ £ {!9Qad

DFAY SYLIX 28YSyid 2y I FFENX¥I NIYyOK 2N AY
parents or guardians.

A minimumof 15 hours per week will be required, 10 of the 15 required hours must be du
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the school week.

Demonstrate management skills by keeping satisfactory records.

Advanced Career & Technical Education, College Credit: Agriculture

CareerCluster Agriculture
Program of Study

NLPS Sequence

Course Code 6130

Course Advanced Career and Technical Education, College Credit is a course title covering any

Description advanced course offered for credit by an accreditesk-secondary institution through an
adjunct agreement with a secondary school. The intent of this course is to allow studentg
earn college credit for courses with content that goes beyond that currently approved for
school credit. This course miag used for any dual enrollment course, including a joint
program of study involving a postsecondary partnership.

Prereq(s)/Ce none

Req(s)

Credits Credits: 1 semester course, up to 3 credits per semester, may be offered for successive

semesters up to 12redits

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X(PCL/CTE)

Additional Notes

A student should earn at least 3 postsecondary credits for each high school credit. Schg
must have an approveNonstandard Course Waiver on file to be eligible for CTE Funding

ADDITIONAL COURSE INFO

ITCCourse
Alignment

Funding Pilot

Bulletin 400 +20I GA2Y - ! INROOAZIIANL 2 Y £ { LISOAI f A&
Agriculture pathway

Rules 4647 H{y®® Yy RIF NR ! ANAR Odzf 1 dzNBE f AOSyas h O OdzLJ
an Agriculture pathway

Rules 2002 / ¢9Y ! ANROdzZ GdzNE gAGK KAIK a0OKz22f asi
for an Agriculture pathway

REPA/REPA 3 CTE: Agriculture-& H 2 2NJ] LX FOS {LISOAILfAAG Ay NBE

POSTSECONDARY AND CREDENTIAL INFORMATION

pathway

VU Course
Alignment
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Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Agriculture: Special Topics

Career Cluster Agriculture

Program of Study
NLPS Sequence

Course Code 6150
Course Agriculture: Special Topics is an extended learning experience designed to address the
Description advancement and specialization of careers within the career cluster through the provisio

specialized course for a specific workforce need in the REool NBIA 2y @ ¢ KS
is at a qualified site, and is designed to give the student the opportunity to learn and prac
technical skills; while working under the direction of the appropriately licensed professior]
Throughout the course, stadts will focus on learning about employment opportunities an
obtaining the knowledge, skills and attitudes essential for success in specific occupation
Course standards and curriculum must be tailored to the specific profession, preparing
students to a@vance in this career field, and where applicable, provide students with
opportunities for certification or dual credit. Participation in a related CTSO encourages t
development of leadership, communication and career related skills, and opportunities fc
community service.

Prereq(s)/Ce None
Req(s)
Credits Credits: 1 semester course, up to 3 credits per semester, may be offered for successive

semesters up to 12 credits

Counts Toward Counts as a directed elective or elective for all diplomas

DualCredit Status | X

Additional Notes Schools must have an approved Nonstandard Course Waiver on file to be eligible for CT|
Funding.

ADDITIONAL COURSE INFO
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Funding Pilot

Bulletin 400 + 20l GA2Y l-fn ! 3 NR O0ziziidzaNIrelafed EourgelalpOved for ara G
Agriculture pathway

Rules 4647 lye {dFyYyRFNR ! ANROdz GdzNB £ AOSyas h O
an Agriculture pathway

Rules 2002 / ¢9Y | ANR Odzf (i dzNB 4 A (i KSpEclalBikin réla@& @@rde appréve(
for an Agriculture pathway

REPA/REPA 3 [/ ¢9Y ! ANMOdze @ B p OS { LISOAILEAAG Ay NBE
pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse

Alignment

VUCourse

Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted

Certifications

CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
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Agriculture, Food and Natural Resources

Ag Mechanical and Engineering

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7117 | Principles of 5088 | Agriculture Power| 7112 | Agriculture 7228 | Agriculture
Agriculture Structures and Structures Mechanization and
Technology Fabrication and Technology
Design Capstone
Principles of Agriculture
Career Cluster Agriculture Food and Natural Resources

Program of Study | AgMechanical and Engineeringgi-Science; Plants or Animals, Horticulture, Landscaping
Natural Resourcesrecision Agriculture

NLPS Sequence | A

Course Code 7117
Course Principles of Agriculture is a twgmester course that will cover the diversity of the
Description agricultural industry and agribusiness concepts. Students will develop an understanding

role of agriculture in the United States and globally. Students will explore Agriculture, Fo
and Natural Resource (AFNR) systems related to the productioodyffiber and fuel and the
associated health, safety and environmental management systems. Topics covered in th
course range from animals, plants, food, natural resources, ag power, structures and

technology, and agribusiness. Participation in FFA apdr8ised Agricultural Experiences
(SAE) will be an integral part of this course in order to develop leadership and career rez

skills.
Prereq(s)/Ce None
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 cragibsum
Counts Toward Counts as a directed elective or elective credits for all diplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 Vocational Agriculture K2
Rules46-47 Any Agribusiness Licensd 2

Any Standard Agriculture license
Occupational Specialist I, 11, or 11l in related course approved for a CTE pathway
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balance of all Agriculture relatable subject matter

Rules 2002 CTE: Agriculture with Higschool setting
Workplace Specialist: Agriculture Education in Agribusiness Management
Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
REPA/REPA 3 CTE: Agriculturg-12
Workplace Specialist: Agribusinesg®
Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCCCourse AGRILOO: Introduction to Agriculture
Alignment
VU Course AGBS 101: Introduction to Agribusiness Management
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precisi(
Credential Agriculture Specialist (1.0201);
VU: CG Agribusiness (1.0101)
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS ANIMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
RAAGNAOGdzIAZ2Y 2F GKS ¢g2NI RQa AYLRNIIyYyd O

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the wor

7117.D1.4 Understand US production systems for major grain crops, including Crop Rddgstems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impact AFNR sydtmrak etate,
national and global levels.

7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, ang
economicprinciples are used to analyze and solve problems in agriculture and agribusine

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture
interacts with the aggregate economic system.

7117.D2.3 To have students mognize the role of producers, input suppliers, food marketing
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organizations, and consumers in the U.S. Agricultural economy.

7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness exf
prospective employees ahow students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify andexplain the implications of required regulations to maintain and improve safet
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Use appropriate mtective equipment and demonstrate safe and proper use of AFNR tool
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to achieve tlagaortunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performan
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skills necessary to sudéoeedfurther prepare
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formal and informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work units, departments, organizatiotex,organizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture ExperienceAS

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D06.3 Develop an individual SAE program @&mglementation plan for record keeping skills.

Agriculture Power, Structure, and Technology

Career Cluster Agriculture Food and Natural Resources

Program of Study | Ag Mechanical and Engineering
NLPS Sequence B

Course Code 5088
Course Agriculture Power, Structure and Technology is a two semester, lab intensive course in \
Description students develop an understanding of basic principles of tool selection, operation,

maintenance, and management of agricultural equipment in conceht tive utilization of
technology. Topics covered include: safety, prokseiing/troubleshooting, electricity,
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plumbing, concrete, carpentry, metal technology, engines, emerging technologies, leade
development, supervised agricultural experience, @réer opportunities in the area of
agriculture power, structure, and technology.

Prereq(s)/Ce Principles of Agriculture*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2028 school year because this course is included
Perkins V pathways.

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding High Value Level |
Bulletin 400 Vocational Agriculture K2
Rules 447 Any Agribusiness Licensel 2
Any Standard Agriculture license
Any Occupational Specialist I, I, or lll in Agricultut@ 9
Rules 2002 CTEAgriculture with high school setting
Workplace Specialist: Agriculture Education in Agriculture Mechanics
REPA/REPA 3 CTE: Agriculture-52

POSTSECONDARY AND CREDENTIAL INFORMATION

Workplace Specialist: Power, Structure & Technolog 9

AGRI 106: Agriculture Mechanization; AGRI 128: Agricultural Safety

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AXIMPETENCIES

Competency

Domain

Agriculture Safety

Explain the importance of safety in agricultural mechanics

Identify and differentiate between safe and unsafe shop and work safeigtices

Describe the methods utilized implement safe work and proper use sdifety equipment
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practices

Identify and explain the purpose of signals and symbols in agricultafety

Explain the importance and function of an operator's manual

Identify and explain the role that various agées play in regulating shop safety

Locate and demonstrate the proper uses of the first aid and emergency equipment found
agricultural shop

Develop proper safety skills to use for hand and power tools

Domain Tools
Identify the hand angbower tools utilized in agricultural power, structure, ated¢hnology
Display the proper technigues to employ when utilizing hand and power tools
Identify and display the correct use of measuring and marking devices
Show the correct procedures tolfow when preparing to grind, sharpen, aretondition
equipment and hand tools
Demonstrate a knowledge and understanding of metric to standard measuretnamersions
Domain ElectricalTechnology
Define basic electrical terminology aittentify and explain the basic principles of electricity
and differentiate between amps, ohms, volts, and watts
Recognize and explain schematics and construct wiring circuits
Demonstrate safe wiringractices and basic wiring skills
Show the methods used to make proper splices, connections and soldssldgring
Explain and demonstrate the methods used to measure electrical circuits for voltage,
amperage, resistance, and wattage
Solve multistep problems to install electrical circuits, switching devices, and appliances
Justify the need to install grourfdult circuit interrupters Keep this standard as students ne
to know when to install one in wet locations
Explore and utilize electric nrs and controls
Domain Mechanical Technology
Perform mathematical calculations to determine the mechanical advantage of simple
machines in AFNR related mechanical systems.
Service filtration systems and maintain fluid levels on equipmeathinery and power units
Ay T OO2NRIFYyOS gAGK 2LISNI i2NRa Y| ydzZ fao
Perform preoperation inspections, statip & shutdown procedures on equipment,
YFOKAYSNE YR LRoSNI dzyAGa a aLISOATASR
Domain Engine Technology

Identify and explainte function and maintenance of integral engine components

Compare and contrast a 4 strokgcle, 2 strokecycle, and diesel engine

Explain and demonstrate proficiency in the use of measuring tools anth&siment

Select and ushibricants by proper classification

Understand basic fundamentals and troubleshooting for fuel, cooling, elecainadlintake
and exhaust systems functions

Analyze and explain how the components of internal combustion engines interrelate duri
operdion.

Utilize technical manuals and diagnostic tools to determine service and repair needs 6f
and-compression internal combustion engines used in AFNR power, structural and techn

Page |84



Next Level Programs of Study

J :leammlharwuﬁxﬂwmdaﬂa

| systems.

Agriculture Structures Fabrication and Design

Career Cluster

Agriculture Food and Natural Resources

Program of Study

Ag Mechanical and Engineering

NLPS Sequence

C

Course Code

7112

Course Agricultural Structures Fabrication and Design is asemmester course that focuses on mets

Description work, and agricultural structures. This course will allow students to develop skills in weld
and metalworking, construction, fabrication, machine components and design while
incorporating the engineering design process. Students will also cover safiey for each
area while demonstrating appropriate health and safety standards.

Prereq(s)/Ce Principles of Agriculture*

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as directed elective or elective credits for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X

Additional Notes

*Principles course is not required until 2% school year because this course is included in
Perkins \pathways.

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding High Value Level |
Bulletin 400 Vocational Agriculture K2
Rules 447 Any Agribusiness Licensel2
Any Standard Agriculture license
Any Occupational Specialist I, Il, or 11l in Agricultut@ 9
Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist: Agriculture Education in Agriculture Mechanics
REPA/REPA 3 CTE: Agriculture-52

POSTSECONDARY AND CREDENTIARMNFN

Workplace Specialist: Power, Structure & Technoleg$ 9

VU Course
Alignment

Four Yr Course
Alignment
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Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Agriculture Safety

7112.D1.1 Describe and interpret the fundamentals of safety and health as applied to production
agriculture.

7112.D1.2 Demonstrate and promote appropriate safety and health standards to advance produg
agriculture.

7112.D1.3 Create a safety minded culture while servicing, maintaining, and operating equipment
order to meet regulations and prevent hazards.

7112.D1.4 Analyze factors that minimize lost income due to agricultural accidents.

7112.D1.5 Utilize and maitain personal, general, and specific safety equipment related to agricult

7112.D1.6 Research and demonstrate appropriate use of chemical pesticides and fertilizers.

Domain Metal Technology

7112.D2.1 Analyze the situation and determine the begtlding and cutting process to be used in
metal fabrication.

7112.D2.2 Assess and select the proper electrode for use in various shielded metal arc welding
situations.

7112.D2.3 Construct and/or repair metal structures and equipment using metal faboicati
procedures.

7112.D2.4 Evaluate the quality of metal fabrication procedures (e.g., SMAW, GMAW, GTAW, fue
oxygen and plasma arc torch, etc.).

Domain Mechanical Technology

7112.D3.1 Perform mathematical calculations to determine timechanical advantage of simple
machines in AFNR related mechanical systems.

7112.D3.2 Service filtration systems and maintain fluid levels on equipment, machinery and powe
dzyAda Ay | OO0O2NRIYyOS gAGK 2LISNI G§2NDRa& YI

7112.D3.3 Perform preoperation insgctions, startup & shutdown procedures on equipment,
YI OKAYSNE YR LIR2gSNI dzyAdGa Fa aLISOAFASR

Domain Construction Technology

7112.D4.1 Apply scale measurement and dimension to develop sketches of agricultural structure

7112.D4.2 Construct plans for agricultural structures using current technology (e.g., drafting softv
computeraided design, etc.).

7112.D4.3 Analyze a project plan to prepare a bill of materials and an estimate of material costs.

7112.D4 .4 Complete auilding site analysis checklist to select an ideal building site.

7112.D4.5 Calculate costs associated with the repair and replacement of wood and/or metal
components an AFNR structure.

7112.D4.6 Calculate the cost of a water system in an AFNR strei¢rig., copper, PVC, etc.).
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Calculate volume for concrete projects.

7112.D4.8

Assess and analyze the electrical requirements of an AFNR structure.

Agriculture Mechanization and Technology Capstone

Career Cluster

Agriculture Food andNatural Resources

Program of Study

Ag Mechanical and Engineering

NLPS Sequence

D

Course Code

7228

Course
Description

The Agriculture Mechanization and Technology Capstone course builds upon the knowle
and skills developed in th&inciples, Ag Power, Structures and Technology, Agricultural
Structures Fabrication and Design courses by developing advanced skills that students (¢
apply to the field. Students enrolled in this course will participate in lab activities involvin
agriaultural equipment such as fueled power engines, electrical motors, pneumatic and

hydraulic systems, etc. Students will be instructed on the operation, maintenance, repair
engineering and design of the agricultural mechanics and technology systems.psscmnea

course, students should have the opportunity to apply their knowledge and use skills thrg
an intensive worlbased learning experience.

Prereq(s)/Ce
Req(s)

Ag Power, Structures and Technology; Ag Structures Fabrication and Dasignecision
AQ)

Credits

Credits: 2 semester course, 2 semesters requiredl ciedits per semester, 6 credits max

Counts Toward

Counts as a directed elective or elective credits for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Stats

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCCourse
Alignment

Funding High Value Level Il
Bulletin 400 Vocational Agriculture €2
Rules 447 Any Agribusiness Licens€l2
Any Standard Agriculture license
Any Occupational Specialist I, Il llbin Agriculture 92
Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist: Agriculture Education in Agriculture Mechanics
REPA/REPA 3 CTE: Agriculture-52

POSTSEGMARY AND CREDENTIAL INFORMATION

Workplace Specialist: Power, Structure & Technolegjf 9
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VU Course

Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Engineering Principles

7228.D1.1 Apply physical science principles and engineering applications to solve problems and
improve performance in AFNR power, structural and technical systems.

7228.D1.2 Apply physical science aedgineering principles to assess and select energy sources f
AFNR power, structural and technical systems.

7228.D1.3 Devise a strategy to incorporate the use of selected energy sources in an ANFR enter
or business.

7228.D1.4 Apply energy benchmairkg data to examine and select methods to conserve energy in
AFNR structures.

7228.D1.5 Apply physical science and engineering principles to design, implement and improve §
and efficient mechanical systems in AFNR situations.

7228.D1.6 Apply the scietific method to devise strategies to improve the efficiency of operation of
AFNR related mechanical systems.

7228.D1.7 Devise and document processes to safely implement and evaluate the safe use of AF
related tools, machinery and equipment.

Domain Conrol, Monitoring, Geospatial and Other Technologies

7228.D2.1 Apply computer and other technologies (e.g., robotics, CNC, UAS, etc.) to solve probl
and increase the efficiency of AFNR systems.

7228.D2.2 Solve problems and calculate changesfficiency using computer technologies for AFNF
systems.

7228.D2.3 Solve problems and evaluate changes in efficiency and create recommendations for t
of technologies in AFNR systems.

7228.D2.4 Prepare and/or use electrical drawings to design, iihstiad troubleshoot electronic contro
systems in AFNR settings.

7228.D2.5 Design schematic drawings for electrical control systems used in AFNR systems.

7228.D2.6 Troubleshoot electrical control system performance problems found in AFNR power,
structural and technical systems.

7228.D2.7 Develop and implement AFNR power, structural and technical control systems using
programmable logic controllers (PLC) and/or other compbi@sed systems.

7228.D2.8 Apply geospatial technologies to solve prabkand increase the efficiency of AFNR
systems.

7228.D2.9 Analyze and interpret trends in data collected utilizing geospatial technologies.
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7228.D2.10 Install, maintain and service instrumentation and equipment used for precision
technologies (i.e., GR8ceivers, yield monitors, remote sensors, etc.) used in AFNR
systems.

Domain Hydraulics and Pneumatics

7228.D3.1 Analyze and interpret hydraulic and pneumatic system symbols and diagrams used in
power, structural and technical systems.

7228.D3.2 Utilize speed, torque and power measurements to calculate efficiency in power
transmission systems used in AFNR power, structural and technical systems.

7228.D3.3 Assess and analyze vehicle and machinery performance related to suspensioneaimd) st

systems used in AFNR power, structural and technical systems.
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Agriculture, Food and Natural Resources

Agri-Science; Plants or Animals

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7117 | Principles of 5008 | Animal Science | 5102 | Food Science 7262 | Agricultural
Agriculture Research Capston
5170 | Plant and Soil 5070 | Advanced Life | 7230 | Agriculture
Science Science, Animal Biotechnology
(L)
5074 | Advanced Life
Science, Plants
and Soils (L)
5072 | Advanced Life
Science: Foods

Principles of Agriculture

Career Cluster

Agriculture Food and natural Resources

Program of Study

Ag Mechanical and Engineering, Agcience; Plants or Animals, Horticulture, Landscaping
Natural Resources, Precision Agriculture

NLPS Sequence

A

Course Code

7117

Course Principles of Agriculture is a tvgemester course that will cover the diversity of the

Description agriculturalindustry and agribusiness concepts. Students will develop an understanding ¢
role of agriculture in the United States and globally. Students will explore Agriculture, Fo
and Natural Resource (AFNR) systems related to the production of food niibkeiedand the
associated health, safety and environmental management systems. Topics covered in th
course range from animals, plants, food, natural resources, ag power, structures and
technology, and agribusiness. Participation in FFA and Supervidedltgal Experiences
(SAE) will be an integral part of this course in order to develop leadership and career res
skills.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Couns Toward

Counts as a directed elective or elective credits for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes
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ADDITIONAL COURSE INFO

ITCCourse
Alignment

Funding Moderate Value Level |
Bulletin 400 Vocational Agriculture K2
Rules 447 AnyAgribusiness Licensel2
Any Standard Agriculture license
Occupational Specialist I, Il, or 1l in related course approved for a CTE pathway
balance of all Agriculture relatable subject matter
Rules 2002 CTE: Agriculture with high school thag
Workplace Specialist: Agriculture Education in Agribusiness Management
Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
REPA/REPA 3 CTE: Agriculture-92

POSTSECONDARY AND CREDENTIAL INFORMATION

Workplace Specialist: Agribusines4®
Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter

AGRI 100introduction to Agriculture

VU Course
Alignment

AGBS 101: Introduction to Agribusiness Management

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precisi(
Agriculture Specialist (1.0201);
VU: CG Agribusiness (1.0101)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS ANIMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
RAAGNAROdzIAZ2Y 2F GKS ¢g2NI RQa AYLRNIIYyd O

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the wor

7117.D1.4 Understand US production systems for major grain crops, including Crop Rddgttems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impact AFNR sydtmrak etate,

national and global levels.
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7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, and
economicprinciples are used to analyze and solve problems in agriculture and agribusine

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture
interacts with the aggregate economic system.

7117.D2.3 To havestudents recognize the role of producers, input suppliers, food marketing
organizations, and consumers in the U.S. Agricultural economy.

7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness exf
prospective enployees and how students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify and explain the implications of required regulations to maintain and improve safe
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Useappropriate protective equipment and demonstrate safe and proper use of AFNR too
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to aghkithose opportunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performan
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skilkcessary to succeed in, or further prepar
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formalral informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work units, departmeimiganizations, interorganizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agricultue Experience (SAE)

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D6.3 Develop an individual SAEogram and implementation plan for record keeping skills.

Animal Science

Career Cluster

Agriculture Food and Natural Resources

Program of Study

AgriScience; Plants or Animals
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NLPS Sequence

B

Course Code

5008

Course AnimalScience is a tweemester course that provides students with an overview of the

Description animal agriculture industry. Students participate in a large variety of activities and labora
work including real and simulated animal science experiences and projearga&lthat the
students study may be applied to both large and small animals. Topics to be covered in {
course include: history and trends in animal agriculture, laws and practices relating to an
agriculture, comparative anatomy and physiology oihaals, biosecurity threats and
interventions relating to animal and human safety, nutrition, reproduction, careers,
leadership, and supervised agricultural experiences relating to animal agriculture.

Prereq(s)/Ce Principles oRAgriculture*

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas
Fulfills a science course requirement for all diplomas
Fulfills a physical science requirement for General Diploma

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2028 school year because this course is included
Perkins V pathways.

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding Moderate Value Level |
Bulletin 400 Vocational Agriculture &2
Rules 447 Any Agribusiness Licensel 2
Any Standard Agriculture license
Any Occupational Specialist I, II, or Il in Agricultut@ 9
Rules 2002 CTEAgriculture with high school setting
Workplace Specialist: Agriculture Education in Animal Science
REPA/REPA 3 CTE: Agriculture-52

Workplace Specialist: Animal Sciene&2

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRIL03: Animal Science

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
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Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Historic and CurrenTrends in the Animal Systems Industry

Core Standard 1

Students evaluate the implications of animal origin and analyze common animal producti
methods from both producer and global perspectives.

AS1.1 Evaluate and describeharacteristics of animals that developed in responsg@ 6§ S | y A
environment and led to their domestication.

AS1.2 Describe the historical and scientific developments of different animal indusinies
summarize the products, services arateers associated with each.

AS1.3 Explain the role of animal agriculture within the food system in meeting food and nutritior
security.

AS1.4 Analyze the impact of animal production methodsesrd productqualities (e.g., price,
sustainability, marketing, labeling, animal welfare, etc.)

AS1.5 Calculate costs of marketing versus predicted increases in sales

AS1.6 Analyze and evaluate the accuracy and effectiveness of records used in an animal syste
business.

AS1.7 Analyze the structure of laws governing animal industries, international trade and animal
production policies.

AS1.8 Analyze the local and global impact of sustainable animal agriculture practices on humatr
environmental systems.

Domain Animal Husbandry and Welfare

Core Standard 2

Students demonstrate management techniques that ensure animal welfare and analyze
procedures to ensure animal safety while maintaining safe animal products.

AS2.1 Desigrnproduction plans that assure the welfare of animals and prevent abuse or mistreat

AS2.2 Analyze and document animal welfare procedures used to ensure safety and maintain lo
stress when moving and restraining animals.

AS2.3 Analyze and documemtnimal husbandry practices and their impact on animal welfare.

AS2.4 Utilize tools, technology and equipment to perform animal husbandry and welfare tasks.

AS2.5 Analyze consumer concerns with animal production practices relative to htewlth.

AS2.6 Analyze and summarize the impact of animal trhegk capabilities on producers and
consumers.

Domain Animal Nutrition

Core Standard 3

Students analyze the nutritional needs of animals and evaluate feed ratiorffidgtiveness.

AS3.1

Differentiate between nutritional requirements of animals in different growtages and
production systems (e.g., growth, maintenance, gestation, natural, organic, etc.).

AS3.2 I 2NNBf I GS | aLISOASa dfs fiadaolNdimiedt thobe eeds/ S S R &

AS 3.3 Determine the relative nutritional value of feedstuffs by evaluating their general quality ar
condition.

AS3.4 Appraise the adequacy of feed rations using data from the analysis of feedatiffsal
requirements and performance.

AS3.5 Compare and contrast methods that utilize feed additives and gr@mimotantswith

production practices that do not, (e.g., organic versus conventional production methods).
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AS3.6 Utilize tools and equipment togsform animal nutrition tasks.

AS3.7 Analyze and apply information from a feed label and feeding directions to feed animals.

AS3.8 Analyze technologies used to provide animal nutrition and summarize their potential ben
and consequences.

Domain Animal Reproduction

Core Standard 4

Students evaluate animals for reproduction readiness and soundness andsajgpltific
principles to breeding programs.

AS4.1 Analyze the functions of major organs in the male and femmggeoductivesystems.

AS4.2 Assess and describe factors that lead to reproductive maturity.

AS4.3 Evaluate reproductive problems that occur in animals.

AS4.4 Compare and contrast the use of genetically superior animals ipribduction of animals and
animal products.

AS4.5 Demonstrate how to determine probability trait inheritance in animals.

AS4.6 Analyze how DNA analysis can detect genetic defects in breeding stock

AS 4.7 Analyze the care needs fbreeding stock in each stage of growth.

AS4.8 Calculate the potential economic benefits of natural versus artificial breeding methods.

AS4.9 Develop an understanding of artificial insemination, embryo transfer, and cloning.

AS4.10 Analyze the pcesses of major reproductive management practices, including estrous
synchronization, superovulation, flushing and embryo transfer.

AS4.11 Compare and contrast quantitative breeding value differences between genetically super
animals and animalsf@verage genetic value.

Domain Environmental Considerations of Animals

Core Standard 5

Design animal housing, equipment and handling facilities for the major systems of anima
production.

AS5.1 Critique designs for an animal facility amekscribe alternative layouts aratjustments for the
safe, sustainable and efficient use of the facility.

AS5.2 Analyze the use of modern equipment, technology and handling fagitityedures and
determine if they enhance the safe, economic aodtainable production of animals.

AS5.3 Analyze animal facilities to determine if standards have been met.

AS5.4 Analyze the structure of laws pertaining to animal systems.

Domain Anatomy and Physiology

Core Standard 6

Classify animalasccording to taxonomic classification systems and asg,agricultural,
companion, etc.).

AS6.1 Explain how animals are classified using a taxonomic classification system.

AS6.2 Appraise and evaluate the economic value of animals for variougcappns in the agriculture
industry.

AS6.3 Analyze the visual characteristics of an animal or animal product and select correct

classification terminology when referring to companion and production animals.

Core Standard 7

Applyprinciples of comparative anatomy and physiology to uses within vaaousal
systems.

AS7.1 Analyze the functions of each animal cell structure.

AS7.2 Analyze the processes of meiosis and mitosis in animal growth, development, health ang
reproduction.

AS7.3 Compare and contrast animal cells, tissues, organs, bgslgmtypes and functions among

animal species.

Core Standard 8

Select and train animals for specific purposes and maximum performance based on analt
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andphysiology.

AS8.1 Compare and contrast desirable anatomical and physiological characteristics of animals
and between species.

AS8.2 Compare and contrast procedures to sustainably and efficiently develop an animal to rea
highest perfornance potential with respect to its anatomical and physiological characteris

AS8.3 Evaluate and select products from animals based on industry standards.

Domain Animal Health and Safety

Core Standard 9

Students design programs to preveartimal diseases, parasites and other disorders and
analyze biosecurity measures utilized to ensure animal welfare.

AS9.1 Describe and demonstrate the proper use and function of specific tools and
technology related to animal healthanagement.

AS9.2 Perform simple healtitheck evaluations on animals and practice basic emergency respor
procedures related to animals.

AS9.3 Identify and describe common illnesses and disorders of animals based on
symptoms and problemsaused by wounds, diseases, parasites and physiological disorde

AS9.4 Research and analyze data to evaluate preventive measures for controlling and limiting t
spread of diseases, parasites and disorders among animals.

AS9.5 Assess the safetynd effectiveness of facilities and equipment used for surgical and
nonsurgical veterinary treatments and procedures.

AS9.6 Analyze procedures at the local, state and national levels to ensure biosecurity of the an
industry.

AS9.7 Analyze the halth risk of different zoonotic diseases to humans and idepti§vention
methods.

Domain Environmental Impacts of Animal Agriculture

Core Standard 10

Students design and evaluate environments for animals to promote animal realth
husbandry.

AS10.1 Assess the effectiveness of methods of reducing the effects of animal agricutithe
environment.

AS10.2 Critique the reliability and validity of evidence presented to support claims regarding the
effects ofenvironmental conditions on animal populations and performance (e.g., populat
changes, emerging species, extinction, etc.).

AS10.3 Implement and evaluate the effectiveness of methods to ensure optimal environmental
conditions for animals.

Domain Biotechnology in Animal Agriculture

Core Standard 11 | Investigate and explain the roles and issues of biotechnology in animal agriculture.

AS11.1 Research and summarize the evolution of biotechnology in animal agriculture.

AS11.2 Assess andummarize current work in biotechnology being done to add value to animal
agriculture and society.

AS11.3 Distinguish between current and emerging applications of biotechnology in agriculture.

AS11.4 Compare and contrast the benefits and risks iotdchnology compared with alternative
approaches to improving agriculture.

AS11.5 Assess and summarize the role and scope of agencies that regulate biotechnology.

AS11.6 Research and summarize public perceptions of biotechnology in agriculture.

AS11.7 Assess and argue the pros and cons of transgenic species.

AS11.8 Research genetic engineering and CRISPR procedures used in production of animal spe

AS11.9 Assess the benefits, risks, and opportunities associated with bgitechnology to promote
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Core Standard 12

Students examine the scope of career opportunities in and the importance of
agriculture to the economy.

AS12.1 Evaluate the nature and scope of animal sciencesyiiculture, society, and
the economy

AS12.2 Describe career opportunities and means to achieve those opportunities in animal scieng

AS12.3 Identify how key organizational structures and processes affect organizational performan
and thequality of products and services

AS12.4 Demonstrate those qualities, attributes and skills necessary to succeed in, or further prey
for, a chosen career while effectively contributing to society

Domain Leadership

Core Standard 13

Studentsvalidate the necessity of leadership skills development in conjunetitn
participation in The National FFA Organization (FFA) as a critical component teauweéd
agricultural education.

AS13.1 Communicate clearly, effectively, and withason through speaking, writing,
visuals, and active listening in formal and informal settings

AS13.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills

AS13.3 Examine roles within teams, work units, departments, organizations,-iotganizational
systems, and the larger environment

AS13.4 Acquire the skills necessary to positively influence others

AS13.5 Develop a skill set to enhance tpesitive evolution of the whole person

Domain Supervised Agriculture Experience

Core Standard 14

Students validate the necessity of a Supervised Agricultural Experiencep(Sdt&in as a
critical component to a wellounded agriculturakéducation.

AS14.1 Explain the nature of and become familiar with those terms related to arp&&Eam
AS14.2 Explore the numerous possibilities for an SAE program which a student chegglop
AS14.3 Develop an individual SAE program and impatation plan for record keepirgkills

Plant and Soil Science

Career Cluster

Agriculture Food and Natural Resources

Program of Study

AgriScience; Plants or Animals

NLPS Sequence

B

Course Code

5170

Course
Description

Plant and Sofbcience a two semester course that provides students with opportunities to
participate in a variety of activities including laboratory and field work. Coursework incluo
handson learning activities that encourage students to investigate areas of plahsaih
science. Students are introduced to the following areas of plant and soil science: plant g
reproduction and propagation, photosynthesis and respiration, diseases and pests of pla
and their management, biotechnology, the basic componentsygres of soil, soil tillage,
and conservation.
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Prereq(s)/Ce Principles of Agriculture*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective @ective for all diplomas
Fulfills a science course requirement for all diplomas
Fulfills a Physical Science requirement for the general diploma

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2028 schoolyear because this course is included i
Perkins V pathways.

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 Vocational Agriculture K2
Rules 447 Any Agribusiness Licensel 2
Any Standard Agriculture license
AnyOccupational Specialist I, Il, or Il in Agricultud29
Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist: Agriculture Education in Plant & Soil Science
REPA/REPA 3 CTE: Agriculture-52
Workplace Specialist: Plant & E8tience 4.2
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCCCourse AGRI 105: Plant and Soil Science; AGRI 117: Soil Science
Alignment
VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Classifying

Core Standard 1 | Students classify agricultural plants according to taxonomy systems.

pPssl.l Explain systems used ttassify plants

pssl.2 Compare, contrast, and classify agricultural plants according to the hierarchical classifica
system, life cycles, plant use and as monocotyledons or dicotyledons

PSS8L.3 Describe the morphologicaharacteristics used to identify agricultural plants
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Domain

Plant Reproduction

Core Standard 2

Students analyze the germination of seeds and plant reproduction to successfully grow 3
propagate plants.

PsS.1 Explain pollination, crogsollinationand selfpollination of flowering plants

pPS.2 Diagram the process of plant fertilization

PS£.3 Design and implement a plan to control the pollination of plants

PsS.4 Demonstrate planting technigues and provide favorable conditionsded germination
PS&.5 Conduct tests associated with seed germination rates, viability and vigor

Domain Environmental Factors

Core Standard 3

Students evaluate the environmental factors affecting plant growth to productively cultiva
plants.

PSS3.1 Describe the effects air, temperature, and water have on plant metabolism and growth
PSS3.2 Determine the optimal air, temperature and water conditions for plant growth

PSS3.3 Design, implement and evaluate a plan to maintainimpd conditions for plant growth
PSS3.4 Describe the qualities of light that affect plant growth

PSS3.5 Describe and evaluate plant responses to light color, intensity and duration

Core Standard 4

Students differentiate plant cell parts amanctions as they apply to cell physiology and
reproduction.

pPsSst.1 Identify structures in a typical plant cell and summarize the function of plant cell organellg
PS$1.2 Diagram a typical plant cell and identify plant cell organelles and thegtiturs

PS$1.3 Compare and contrast mitosis and meiosis

Domain Plant Structure and Function

Core Standard 5

Students establish knowledge of plant parts and functions to successfully cultivate plants
the food, fiber, and natural resouraadustry.

PS$.1 Identify the components, the types and the functions of plant roots

PS.2 Identify the components and the functions of plant stems

PS.3 Describe the processes of translocation

PS$.4 Discuss external leafiorphology and the functions of leaves

PSS.5 Explain how leaves capture light energy and allow for the exchange of gases
Domain Energy Synthesis

Core Standard 6

Students apply and adapt photosynthesis and respiration in plants to oedisions on plant
production.

PS$.1 Explain the basic process of photosynthesis and its importance to life on Earth

PS$.2 Explain requirements necessary for photosynthesis to occur and identify the products an
byproducts ofphotosynthesis

PS$.3 Distinguish between the lighdependent and lighthdependent reactions that occur during
photosynthesis and apply the knowledge to plant management

PSS$5.4 Explain cellular respiration and its importance to plant life

PS5 Explain factors that affect cellular respiration and identify the products and byproducts of
cellular respiration

Domain Plant Pests

PS&.1 Identify types of plant pests and disorders

PS&7.2 Identify major local weeds, insect pests dntectious and noninfectious plant diseases

PS&.3 Describe damage caused by plant pests and diseases

PS& .4 Diagram the life cycles of major plant pests and diseases
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PS&.5 Describe pest control strategies associated with integrated pest neamagt

PS&.6 Describe types of pesticide controls and modes of action

PS&.7 Employ pest management strategies to manage pest populations, assess the effectiveng
the plan and adjust the plan as needed

PS& .8 Explain risks andenefits associated with the materials and methods used in plant pest
management

PS&.9 Evaluate environmental and consumer concerns regarding pest management strategies

Domain Sustainable Agriculture Systems

Core Standard 8

Students apply principteand practices of cropping systems to plant production to recomm
the ideal system for their local community.

PSSB.1 Identify the current topics in crop production and the role those topics play in the
management & production of agronomic crops

P$8.2 Assess the importance of lofigrm impacts on sustainable agriculture systems in relation t
global food security

PSS8.3 Evaluate the various methods of land preparation and seeding based on soil and plant
characteristics

PSs8.4 Research and summarize production methods focused on soil management (e.g., crop
rotation, cover crops, etc.)

PSSB.5 Analyze the alignment of modern technologies used in production systigsptecision
agriculture, gene editing technologies, etc.)

PSSB.6 Describe sustainable agriculture practices and how they relate to conventional agricultur
practices

PSSB.7 Compare and contrast the differing management techniques related to enmieotal factors
& their effect on plants.

PSSB.8 Evaluate practices in support of sustainable agriculture

Domain Crop Fertilization

Core Standard 9

Students connect soil nutrients and soil management to promote healthy plant growth.

PS$.1

Identify the essential nutrients in the soil for plant growth and developmentthed major
functions

PS.2 Calculate the content of R-K in a fertilizer container from information on the packaug
calculate the amount of nitrogen needed for aare of a crop using a selected nitrogen
source

PS.3 Describe nutrient deficiency symptoms and recognize environmental causes of nutrient
deficiencies

Domain Soil Properties

Core Standard 10

Students analyze the physical properties of sodetermine crop selection, cropping
drainage, and soil conservation.

PSS0.1 Explain the process of soil formation through weathering

PSSL0.2 Demonstrate techniques used to identify soil types

PSS10.3 Report examples of how humans atependent upon soil, directly or indirectly, for their foo
clothing and shelter

PSS10.4 Describe how the basic components and physical qualities of a soil influence its possible

Domain SoilWater

Core Standard 11 | Students evaluate soil angater relationships to encourage optimum plant growth

PSSll.l Identify the categories of soil water

PSSll.2 Discuss how soil drainage and water holding capacity can be improved
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PSSL1.3 Assess the physical qualities of the soil thetermine its potential for filtration of
groundwater supplies and the likelihood of flooding

PSSll1.4 Describe properties of watersheds and identify the boundaries of local watersheds

Domain SoilConservation Practices

Core Standard 12

Students appl and adapt the soil conservation practices necessary to keep soil productiv

PSS2.1

Propose management practices and cropping systems when given features and land
capabilities that would help improve the usefulness of the land

pPssl2.2 Analyze effects of water and mechanical practices on erosion

pPssl2.3 Explain how the programs and services provided by conservation agencies contribute to
successful soil management

pPssl2.4 Calculate soil loss using current models

PSsl2.5 Measure slope and explain the relationship between steepness of sloperanibn

Domain Soil Fertility and Health

Core Standard 3

Students will connect physical, chemical, and biological properties that make up soil hea
impacts oryield and water quality.

PS€l3.1 Assess and describe the shahd long term effects production methods have on soll

PS&l3.2 Identify key indicators of soil health

PSSl3.3 Describe the biodiversity (earthworms, nematodes, amdroorganisms) found in soil and th
contribution to soil health

PSsl3.4 Describe factors that contribute to soil compaction and its effects on plants and productiy

PSSL3.5 Contrast pH and cation exchange capacity between different soil types

Domain Careers

Core Standard 14

Students examine the scope of career opportunities in and the importance of agriculture
the economy.

PSsl4.1 Evaluate the nature and scope of plant and soil sciences in agriculture, society,
and the economy

pPSsl4.2 Describe career opportunities and means to achieve those opportunities in plant and soil
sciences

PSS€l4.3 Identify how key organizational structures and processes affect organizational performan
and the quality of products and services

PS14.4 Demonstrate those qualities, attributes and skills necessary to succeed in, or further prey
for, a chosen career while effectively contributing to society

Domain Leadership

Core Standard 3

Students validate the necessity ledership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component te@uweéd
agricultural education.

PSSl5.1 Communicate clearly, effectively, and with reason throsgkaking, writingyisuals, and
active listening in formal and informal settings

PSSl5.2 Recognize and explain the role of the FFA in the development of leaderdhigation,
employability, communications and human relations skills

PSS15.3 Examineoles within teams, work units, departments, organizations, inbeganizational
systems, and the larger environment

PSSl5.4 Acquire the skills necessary to positively influence others

PSS15.5 Develop a skill set to enhance the positexolution of the whole person

Domain Supervised Agriculture Experience
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Core Standard &

Students validate the necessity of a Supervised Agricultural Experience (SAE) program &
critical component to a wellounded agricultural education.

PSS16.1 Explain the nature of and become familiar with those terms related to an SAE program
PSS€l6.2 Explore the numerous possibilities for an SAE program which a student might develop
PSS16.3 Develop an individual SAE program and implementation plarefmrd keeping skills

Advanced Life Science, Plants and Soils (L)

Career Cluster

Agriculture Food and Natural Resources

Program of Study

AgriScience; Plants or Animals

NLPS Sequence

C

Course Code

5074

Course Advanced Lif&cience: Plants and Soils is a two semester course that provides students

Description opportunities to participate in a variety of activities including laboratory work. Students st
concepts, principles, and theories associated with plants and soils. Knowkedgd enables
them to better understand the workings of agricultural and horticultural practices. They
recognize how plants are classified, grow, function, and reproduce. Students explore pla
genetics and the use of plants by humans. They examineglahition and the role of plants
in ecology. Students investigate, through laboratories and fieldwork, how plants function
how soil influences plant life.

Prereq(s)/Ce Principles of Agriculture*

Req(s)

Credits Credits: 2 semester courses@mesters required, 1 credit per semester, 2 credits maximur

Counts Toward

Counts as an elective or directed elective for all diplomas.
Fulfills a science requirement for all diplomas.
Qualifies as a quantitative reasoning course

Dual CreditStatus

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2028 school year because this course is included
Perkins V pathways.

ADDITIONAL COURSE INFO

Funding Moderate Value Level |

Bulletin 400 VocationalAgriculture K12
Science/Biology-22

Rules 4e47 Vocational Agriculture K2
Any Standard Agriculture license
Biology 912

Rules 2002 CTE: Agriculture with high school setting
Life Science with high school setting

REPA/REPA 3 CTEAgriculture 512
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ITCCCourse
Alignment

Life Science-42

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 109: Advanced Plant and Soil Science

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Taxonomy and Classification

Core Standard 1

Students analyze the classification of organisms to understand diversity and the roles of
plant organism.

ALSPS.1 Explain the classification of organisms based on a hierarchical taxonomy

ALSPS.2 Distinguish the five kingdoms of organisms, and more specific taxonomy of agricultural s
of plants

ALSPS.3 Identify plantsusing a taxonomic key

ALSPS .4 Develop a detailed knowledge base in plant biology (this includes cell biology, physiology
morphology, anatomy, genetics, classification, evolution and ecologlanfs)

Domain Molecules and Plant Cells

CoreStandard 2

Students connect basic concepts of chemistry, biochemistry, and biological functions as
relate to the field of agriculture science.

ALSPR.1 Compare and contrast molecules

ALSPR.2 Explain the concepts of monomers and polymers

ALSPR.3 Compare and contrast the different types of chemical bonds

ALSPR2.4 Identify and differentiate between common groups of molecules

ALSPR.5 Compare and contrast animal, plant, and bacterial cells at the biologicalremdicalevels

ALSP&.6 Describe biochemistry and functions of plant cells, membranes, organellesgfinehlls

ALSPR.7 Identify and demonstrate the principles of genetic expression within a genome

ALSP&.8 Describe and compare cellulaspiration in plants and animals

ALSPR.9 Evaluate the impact of photosynthesis and cellular respiration and the factorsftfieat them
on plant management, culture and production problems.

Domain Development and Function of Plant Systems

CoreStandard 3

Students confirm that plants have a variety of cells and tissues with specific functions an
systems to illustrate the relationship between certain specific chemicals in their processe

ALSPS8.1

Apply the knowledge of cell differentiatiomd the functions of the major types of cells to
plant systems
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ALSPS8.2 Define primary and secondary growth and the role of the apical meristem on regulating
growth.

ALSPS8.3 Relate the active and passive transport of minerals intotAnalugh the rootsystem to plant
nutrition

ALSPS8.4 Devise plans for plant management that applies knowledge of transpiration, translocatior
assimilation on plant growth.

ALSPS8.5 Explain how leaves capture light energy and allow for the exgdahgases

ALSPS3.6 Identify the different types of flowers, the components of a flower, the functioing flower
and the functions of lower components

ALSPS8.7 Identify the macro ananicronutrientsessential for plant growth and descriseme of their
functions in plants

ALSPS.8 Select and defend the use of specific plant growth regulators to produce desired respons
from plants

Domain Plant Geneticg, Chemistry, Expression, arModification

Core Standard 4

Students apply concepts of the roles eRNA, mMRNA, DNA, other chemistry of genes and
genomes, and a plant's environment in reproduction and expression to understand how
reproduce andcan be modified genetically.

ALSPd&.1 Explain the structure of DNA and RNA

ALSPg.2 Explain the molecular basis for heredity and the tools and techniques used in DNA and R
manipulations

ALSP4.3 Analyze factors that influence gene expression

ALSP4.4 Validate how genotype influences phenotype

ALSP4.5 Research the term genome

ALSP4.6 Compare and contrast DNA replication in mitosis and meiosis

ALSP&.7 Compare the different methods of genetic modification of crops throughout the history of
domestication.

ALSP4.8 Evaluate thémpact of plant breeding and other forms of genetic modification of crops on
production practices, both locally and globally.

ALSP4.9 Evaluate and explain how scientists use the scientific method to develop new plant crop
varieties

ALSP4.10 Evalate methods of genetic modification for their sheand longterm benefits and risks

ALSP4.11 Devise and support an argument in favor of or against an ethical issue associated with
biotechnology in agriculture

Domain Evolutionary Trends an&cology

Core Standard 5

Students evaluate a variety of environmental factors to understand how they contribute t
development and survival of plant species.

ALSPS.1 Explain the significance of genetic diversity to evolution.

ALSPS.2 Compare and contrast natural selection with artificial selection

ALSPS.3 Compare and contrast adaptations of plants for survival and seed dispersal in different
environmental conditions

ALSPS.4 Explain how climate is a factor in the selectioofh crop and ornamental plants

ALSPS.5 Define hybridization, and describe how it can lead to the development of ursipeeies and
varieties

ALSPS.6 Describe methods of producing transgenic plants and ways in which they are used

ALSPS.7 Explain the roles of plants in the global carbon cycle

ALSPS.8 Describe the nitrogen and phosphorus cycles
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ALSPS.9 Describe various approaches to control plant and animal pests

ALSPS.10 Explain how plants sense changes in theiriemment and respond

ALSPS.11 Develop a familiarity with plants and sharpen observational skills and appreciate their rol
human affairs.

Domain Physical Environment: SoitsFormation, Nutrients, and Chemistry

Core Standard 6

Studentsevaluate different soil types to understand how they are formed, determined anc
how they compare to each other.

ALSPS.1 Define and describe the role of water holding capacity and hydraulic condudtiviynd how
that influences irrigation and draige practices.

ALSPS.2 Describe how decomposers affect organic material formation

ALSP8.3 Describe the inverse relationship between drainage and oxygen availability

ALSP$.4 Compare and contrast ion exchange capacity in natural soilaidifidial media

ALSPS.5 Define anion and cation, and describe their roles in soil science

ALSP®.6 Describe the physical and chemical structures and functions of soil components including
silt, clay, and organic matter

ALSPS.7 Identify and describe the various soil horizons and their roles

ALSP®.8 Explain the physical, chemical, geological and biological processes of soil formation

ALSP$.9 Discuss the effects of soil pH on mineral availability and toxicity and apphssary changes
for maximum fertility.

ALSP$.10 Interpret laboratory analyses of soil and tissue samples and prescribe applications baseq
the results.

ALSPS.11 Identify, calculate and calibrate appropriate fertilizer applications to npd&mt nutrient
needs.

Domain Careers

Core Standard 7

Students examine the scope of career opportunities in and the importance of agriculture
the economy.

ALSPS.1 Evaluate the nature and scope of animal sciences in agriculture, societtheaadonomy

ALSPS.2 Describe career opportunities and means to achieve those opportunities in plant and soil
sciences

ALSPS.3 Identify how key organizational structures and processes affect organizagierfarmance
and the quality of productsral services

ALSPS .4 Demonstrate those qualities, attributes and skills necessary to succeed in, or further prey
for a chosen career while effectively contributing to society

Domain Leadership

Core Standard 8

Students validate theecessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component teauweéd
agricultural education.

ALSP8.1 Communicate clearly, effectively, and with reason throughakp®y, writing,
visuals, and active listening in formal and informal settings

ALSP8.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills

ALSP8.3 Examine roles within teams, work units, departments, organizations,-iotganizational
systems, and the larger environment

ALSP8.4 Acquire the skills necessary to positively influence others

ALSP8.5 Develop a skill set to enhance tpesitive evolution of the whole person

Domain Supervised Agriculture Experience
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Core Standard 9

Students validate the necessity of a Supervised Agricultural Experience (SAE) program &
critical component to a wellounded agricultural education.

ALSB9.1 Explain the nature of and become familiar with those terms related to arp8#&fEam
ALSPS.2 Explore the numerous possibilities for an SAE program which a student chegglop
ALSPS.3 Develop an individual SAE program amglementation plan for record keepirskills

Advanced Life Science: Foods

Career Cluster

Agriculture Food and Natural Resources

Program of Study

AgriScience; Plants or Animals

NLPS Sequence

C

Course Code

5072

Course
Description

Advanced Life Science: Foods is a course that provides students with opportunities to
participate in a variety of activities including laboratory work. This is a standesksd,
interdisciplinary science course that integrates biology, chemistry, andbigtogy in the
context of foods and the global food industry. Students enrolled in this course formulate,
design, and carry out foddase laboratory and field investigations as an essential course
component. Students understand how biology, chemistry pdwydics principles apply to the
composition of foods, the nutrition of foods, food and food product development, food
processing, food safety and sanitation, food packaging, and food storage. Students
completing this course will be able to apply the gales of scientific inquiry to solve
problems related to biology, physics, and chemistry in the context of highly advanced ino
applications of foods.

Prereq(s)/Ce
Req(s)

Principles of Agriculture*

Credits

Credits: 2 semester course, 2 semesters ey 1 credit per semester, 2 credits maximum

Counts Toward

Counts as an elective or directed elective for all diplomas.
Fulfills a science requirement for all diplomas.
Qualifies as a quantitative reasoning course

Dual Credit Status

X(PCL/CTE)

Additional Notes

*Principles course is not required until 2028 school year because this course is included
Perkins V pathways.

ADDITIONAL COURSE INFO

Funding Moderate Value Level |

Bulletin 400 Vocational Agriculture K2
AnyHome Economics-K2

Rules 4e47 Vocational Agriculture K2

Any Standard Agriculture license
Consumer Homemaking Educatioi X
Occupational Education (FACS)X
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ITCCCourse
Alignment

Rules 2002 CTE: Agriculture with high school setting
CTE: Family &onsumer Sciences with high school setting
REPA/REPA 3 CTE: Agriculture-52

POSTSECONDARY AND CREDENTIAL INFORMATION

CTE: Family and Consumer Sciencel2 5

AGRI 108: Advanced Food Science

VU Course
Alignment

Four YrCourse
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Safety, Sanitation, and Quality of Food

Core Standard 1

Studentsanalyze and manage operational and safety procedures in food product and
processing facilities.

ALSAH.1 Construct plans that ensure implementation of safety programs for food products,
processing facilities, and the environment.

ALSH.2 Devise andmplement strategies to maintain equipment and facilities for food products an
processing systems.

ALSH.3 Describe the importance of performing qualigsurance tests on food products and applyir
corrective procedures as needed.

ALSH. .4 Demonstrate procedures for safe handling of food products.

ALSH.5 Develop and implement operating procedures aligned with current industry regulations.

Core Standard 2

Students apply food safety and sanitation procedures in the handlingpawssing of food
products to ensure food quality.

ALSR2.1 Identify sources of contamination in food products and/or processing facilities and
develop ways to eliminate contamination

ALSR.2 Examine, interpret, and report outcomes from safe hamglbrocedures and results from
guality assurance tests.

ALSR.3 Interpret and evaluate results of quality assurance tests on food products and examine s
to implement corrective procedures.

ALSR.4 Conduct and interpret microbiological tests feod-borne pathogens.

ALSR2.5 Characterize, identify, and research the physical, chemical, and biological properties of

microbes as they pertain to food spoilage and foodborne illness.

Core Standard 3

Students apply food safety procedures wistaring food products to ensure food quality.

ALSR.1

Prepare plans that ensure implementation of proper food storage procedures.
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ALSR.2 Implement and evaluate the effectiveness of a documented procedure used within a food
product and processingdtility and recommend improvements.
Domain Nutrition, Biology, Microbiology, and Chemistry of Food Products

Core Standard 4

Students apply principles of nutrition, biology, microbiology, and chemistry to develop fod
products that provide a safe, whole®ie, and nutritious food supply for local and global foo
systems.

ALSH.1 Analyze the physical, chemical, and biological properties of food products (e.g.
oxidation, rancidity, hydrogenation, enzymatic browning, structures of essemtiséents,
etc.) to evaluate nutritional value.

ALSH.2 Construct methods to design a healthy daily food guide for a variety of nutritional value.

ALSH.3 Design and conduct experiments to determine the chemical and physical properties of fo
products.

ALSH .4 Devise and apply strategies to determine what additives are utilized and why they are ing
in a variety of food products (artificial sweeteners, preservatives, cetol),

ALSH.5 Develop and implement plans to engineer new fai@ins using biochemistry concepts.

ALSH.6 Describe enzymes, the changes they cause in foods, and the physical and chemical pard
that affect enzymatic reactions.

ALSH.7 Analyze digestion and absorption of essential nutrients.

ALSH.8 Describe enzymes, the changes they cause in foods, and the physical and chemical pard

that affect enzymatic reactions.

Core Standard 5

Students apply principles of human behavior to develop food products to provide a safe,
wholesome and utritious food supply for local and global food systems.

ALSH.1 Determine a strategy to prepare and label foods according to the establghadards of
regulatory agencies.

ALSF.2 Design new food products that meet a variety of gdalg., consumer preferences, market,
nutritional needs, regulatory requirements, etc.).

ALSF.3 Perform sensorgesting and marketing functions to characterize and determine consumer
preference and marketing potential.

Domain Storage,Distribution, and Consumption of Food

Core Standard 6

Implement selection, evaluation, and inspection technigues to ensure safe and quality fo
products.

ALSF6.1 Outline procedures to assign quality and yield grades to food products accordimayistry
standards.

ALSF5.2 Develop, apply, and evaluate care and handling procedures to maintain original food qua
and yield.

ALSF6.3 Examine and respond to consumer concerns about the inspection and harvesting technig
of animals usin@ccurate information based on regulatory, agency approved or industry
approved techniques.

ALSF6.4 Evaluate and grade food products from different classifications of food products.

Core Standard 7

Students design and apply techniques of food procgsgireservation, packaging, and
presentation for distribution and consumption of food products.

ALSFH.1 Design plans to formulate and package food products using a variety of weights and
measures.

ALSF .2 Evaluate food quality factors donods prepared for different markets (e.g., shelf life,
shrinkage, appearance, weight, etc.).

ALSFH.3 Devise and apply strategies to preserve different foods using various methods and techn
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ALSH .4

Construct and implement methods of selectipgckaging materials to store a variety of fooo
products.

Core Standard 8

Students create food distribution plans and procedures to ensure safe delivery of food
products.

ALSR.1 Devise and defend a strategy to determine ways for fdstribution to reducesnvironmental
impacts.

ALSR.2 Make recommendations to improve safety procedures used in food distribution scenarios
ensure a safe product is being delivered to consumers.

ALSPF.3 Propose distribution plans for food prodsdahat meet specific market demands.

Domain History and Current Development of the Food Industry

Core Standard 9

Students examine the scope of the food industry by evaluating local and global policies,
and customs for food production.

ALSP.1 Articulate and defend a personal point of view on policies and legislation that #fieébod
products and processing system in the US or around the world.

ALSP.2 Devise and implement a strategy to create food products that mesgtegific consumer trend
in a specific market.

ALSP.3 Propose and implement culturally sensitive food processing and distribptixtices.

ALSPR.4 Predict and defend upcoming changes and trends in the food products and processing
industry.

ALSP.5 Examine and respond to consumer concerns about the environment and safety of the fo
supply using accurate information regarding food products and processing systems and
practices.

ALSP.6 Research and evaluate the feasibility of implementirmgiaent or emerging technology to
improve a current food product or process used in a facility.

ALSP.7 Demonstrate an ability to critically evaluate the validity of information that commonly app

in newspapers, magazines, radio, and televiseg (food recalls)

Core Standard 10

Students identify and explain the purpose of industry organizations, groups, and regulatc
agencies that influence the local and global food systems.

ALSHO0.1 Construct and implement methods to obtain dathout organizations, groups, and
regulatory agencies that affect the food products and processing industry.

ALSHO0.2 Construct and implement plans that ensure adherences to industry standards for food
products and processing facilities.

ALSHO0.3 Analyze current government regulations.

ALSHO0.4 Research and evaluate the impact of supplemental government progeunsINAP, Free &
Reduced meals, WIC, etc.).

Domain Careers

Core Standard 11

Students examine the scope of caregportunities in and the importance of food science ta
the economy.

ALSH1.1 Evaluate the nature and scope of animal sciences in agriculture, society, aacothemy

ALSH1.2 Describe career opportunities and means to achieve those opportunitipgnt and soil
sciences

ALSH1.3 Identify how key organizational structures and processes affect organizational performan
and the quality of products and services

ALSH1.4 Demonstrate those qualities, attributes and skills necessary to sudneedfurtherprepare
for, a chosen career while effectively contributing to society

Domain Leadership
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Core Standard 12 | Students validate the necessity of leadership skills development in conjunction with
participation in the national FFArganization (FFA) and/or Family, Career and Community
Leaders of America (FCCLA) as a critical component of the course.

ALSH2.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals,
and active listening in formal anaformal settings

ALSH2.2 Recognize and explain the role of the CTSO in the development of leadership, education
employability, communications and human relations skills

ALSH?2.3 Examine roles within teams, work units, departments, organizatiotes- organizational
systems, and the larger environment

ALSH?2 .4 Acquire the skills necessary to positively influence others

ALSA2.5 Develop a skill set to enhance the positive evolution of the whole person

Advanced Life Sciencé&nimals (L)

Career Cluster

Agriculture Food and Natural Resources

Program of Study

AgriScience; Plants or AnimalsvVeterinary Science

NLPS Sequence

C:B

Course Code

5070

Course Advanced Life Science: Animals tiw@semester course that provides students with

Description opportunities to participate in a variety of activities including laboratory work. Students w
explore concepts related to history and trends in animal agriculture as related to animal
welfare, husbandryliseases and parasites, laws and practices relating to handling, housi
environmental impact, global sustainable practices of animal agriculture, genetics, breed
practices, biotechnology uses, and comparative knowledge of anatomy and physiology G
animals used in animal agriculture.

Prereq(s)/Ce Principles of Agriculture*; or Principles of Veterinary Science*

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as an elective or directed elective for all diplomas.
Fulfills a science requirement for all diplomas.
Qualifies as a quantitative reasoning course

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required un?i024-25 school year because this course is included
Perkins V pathways.

ADDITIONAL COURSE INFO

Funding Moderate Value Level |

Bulletin 400 Vocational Agriculture K2
Science/Biology-22

Rules 4e47 Vocational Agriculture K2

AnyStandard Agriculture license
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ITCCCourse
Alignment

Biology 912
Rules 2002 CTE: Agriculture with high school setting
Life Science with high school setting
REPA/REPA 3 CTE: Agriculture-52

POSTSECONDARY AND CREDENTIAL INFORMATION

Life Science-42

AGRI 107: Advanced Animal Science

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Historic and Current Trends Impacting the Animal Systems Industry

Core Standard 1

Evaluate the development and implications of animal origin, domestication and distributig
and assess animal production methods for use in ansystems based on effectiveness.

ALSA.1.1 Evaluate the implications of animal adaptations on production practices and the
environment.

ALSA.1.2 Predict trends and implications of future developments within different animal industries (
production practices and the environment.

ASLAL.3 Evaluate the effectiveness of different production methods and defend the use of selecte
methods using data and evidence.

ALSAL.4 Devise and evaluate marketing plans for an aniagaiculture product or service.

ALSAL.5 Select and defend the use of a specific record management system based upon its
effectiveness for a business related to animal systems.

ALSAL.6 Devise and evaluate plans to manage wildlife populations tceaeloptimal ecological
health.

Domain Global Perspective of Laws and Sustainability

Core Standard 2

Analyze and apply laws and sustainable practices to animal agriculture from a global
perspective.

ALSA2.1

Evaluate the impact of lawsertaining to animal agriculture (e.g., pros, cons, effect on
individuals, effect on businesses, etc.) and assess the compliance of production practice
established regulations.
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ALSA2.2

Select, evaluate and defend the usesabtainable practices in animal agriculture.

Domain

Animal Husbandry and Welfare

Core Standard 3

Demonstrate management techniques that ensure animal welfare and analyze procedurg
ensure safety of animal products.

ALSA3.1 Implement andevaluate qualityassurance programs and procedures for animal production
ALSA3.2 Devise, implement and evaluate safety procedures and plans for working with animals by
species using information based on animal behavior and responses.

ALSA3.3 Devise economical recommendations to increase the welfare of animals in animal systen

ALSA34 Select, evaluate and defend the use of specific tools, technology or equipment used to
perform animal husbandry and welfare tasks.

ALSA35 Resarch and evaluate programs to assure the safety of animal products for consumptior|

ALSA3.6 Evaluate the effectiveness of animal and/or premise identification progfams given
species.

Domain Animal Nutrition

Core Standard 4

Analyze thenutritional requirements of animals and analyze feed rations to assess their
effectiveness

ALSA4.1 Assess nutritional needs for an individual animal based on its growth stage and
productionsystem.

ALSA4.2 Design and defend the use ohatritional program by demonstrating the
relationshipbetween the nutrient requirements and the feedstuffs provided.

ALSA4L.3 Identify essential and neassential nutrients. In addition, describe the relationship betwee
amino acids, vitamins and mirads in the health of cells and organs.

ALSA4L.4 Select appropriate feedstuffs for animals based on a variety of factors (e.g., economics,
digestive system and nutritional needs, etc.).

ALSA4L5 Select and utilize animal feeds basednutritional requirements, using rations for
maximum nutrition and optimal economic production.

ALSA4.6 Make and defend decisions regarding whether to use feed additives and gpowitiotants
after researching and considering scientific evidence, production system needs and goal
input from industry professionals.

ALSAL7 Select, evaluate andefend the use of specific tools or equipment used to perform
animalnutrition tasks.

ALSA4L.8 Evaluate and summarize the potential impacts, positive and negative, of compliance and
noncompliance with a feed label and feeding directions.

ALSA4.9 Research and recommend technology improvements to provide proper nutrition to animg

Domain Animal Reproduction

Core Standard 5

Students evaluate animals for breeding readiness and soundness and apply scientific pr
to select andcare for breeding animals.

ALSA5.1 Select breeding animals based on characteristics of the reproductive organs.
ALSAG.2 Evaluate and select animals for reproductive readiness.

ALSA5.3 Treat or cull animals with reproductive problems.

ALSA5.4 Summarize the process of sexual maturation
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ALSA5.5 Identify and discuss various breeding systems in domesticated animals

ALSA5.6 Describe the function of the animal/host defense mechanism

ALSAG.7 Discuss the direct aniddirect impact of disease on animal health

ALSA5.8 Compare and contrast the reproductive organs for male and female domesticated anima
species.

ALSA5.9 Describe ectoderm, endoderm, and mesoderm as three germ layers that give rise to
tissuesand organs. Describe blastula and gastrula formation, and the function of morpho
and recognize their importance in the developmental processes of vertebrates.

ALSA.10 Define and describe estrous cycle(s). Describe how hormones act theiegtrous cycland
how they are used to suppress it.

ALSA.11 Discuss the social implications of reproductive and genetic technologies used in
animalhusbandry €.9.,embryo transfer, artificial insemination, gene transfer, cloning).

ALSA.12 Describe spermatogenesis and sperm motility. List and explain factors that affect both.

ALSAb.13 Describe the steps in lactation.

ALSA5.14 Describe parturition and thenethod(s) used to predict when it occurs.

ALSAb.15 Select and evaluate a breeding system based on the principles of genetics.

ALSAG.16 Select and evaluate breeding animals and determine the probability of a given trait in the
offspring.

ALSA6.17 Perform a DNA analysis and use the data to make and defend breeding decisions.

ALSAG.18 Create a plan to differentiate care of a species of breeding animals throughout their grow
stages.

ALSA.19 Describe ways that animgtseventinbreeding andliscuss genetic diversity.

ALSAG.20 Compare and contrast natural selection with artificial selection, as used by humans to
domesticate animals and breed improved varieties.

ALSA6.21 Compare and contrastdaptations of animals for survival in different
environmentalconditions.

ALSAb.22 Describe the role of biotechnology on the process of selection.

ALSAG.23 Explain the science behind mammalian cloning. Compare and contrast cloning a gene at
animal.

ALSA5.24 Describe the relationship between genotype and phenotype.

ALSAG.25 Select animal breeding methods based on reproductive and economic efficiency.

ALSA5.26 Evaluate the implementation and effectiveness of artifiziaemination techniques.

ALSA.27 Create and evaluate plans and procedures for estrous synchronization, superovulation,
flushing, embryo transfer and other reproductive management practices.

ALSAb.28 Select and assess animal performance based antifative breeding values for specific
characteristics.

Domain Animal Environmental Considerations

Core Standard 6

Students design animal housing, equipment and handling facilities for the major systems
animal production that comply witbovernment regulations and safety standards.

ALSA6.1

Design an animal facility focusing on animal requirements, economic efficiency, sustainal
safety and ease of handling.
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ALSA6.2 Select, use and evaluate equipment, technology laddling procedures to
enhancesustainability and production efficiency.

ALSA6.3 Evaluate facility designs and make recommendations to ensure that it meets standards f
the legal, safe, ethical, economical and efficient production of animals.

ALSA6.4 Evaluate the impact of laws pertaining to animal systems.

Domain Animal Classification, Anatomy, & Physiology

Core Standard 7

Students classify animals according to taxonomic classification systems armdguse (
agricultural, companion, etc.).

ALSA/.1 Assess taxonomic characteristics and classify animals according to the taxonomic classi
system.

ALSA7.2 Recommend different uses for an animal species based upon an analysis of local
marketneeds.

ALSA7.3 Apply knowledge of classification terms to communicate with others about animal systen
an effective and accurate manner.

ALSAY .4 Define the terms hypertonic, hypotonic, and isotonic. Describe the phenomena of osmos
and predict thedirection that water will move given the concentrations of solutes in adjace
cells.

ALSA7.5 Describe the biochemistry and functions of animal cell membranes. In doing so, describe
fluid mosaic model of the membrane and the role of the nembrane proteins in
transporting materials in and out of cells.

ALSA/.6 Describe cellular respiration. Recognize that animals perform only respiration, while plan

perform both photosynthesis and respiration. Also, describe the transformation afygne
during respiration, and the role of ATP produced in respiration for other metabolic proces

Core Standard 8

Students apply principles of comparative anatomy and physiology to uses within
variousanimal systems.

ALSA8.1 Correlate thefunctions of animal cell structures to animal growth, development, health an
reproduction.

ALSA8.2 Apply the processes of meiosis and mitosis to solve animal growth, development, health
reproductive problems.

ALSAB.3 Apply knowledge onatomical and physiological characteristics of animals to
makeproduction and management decisions.

ALSAB.4 Compare and contrast muscle function under anaerobic and aerobic conditions

ALSAB.5 Identify and explain the major organ systems foungeniebrae systems (Muscular, Skeletal
Circulatory, Respiratory, Digestive, Nervous, Endocrine, Integumentary, Excretory, Urina
Immune)

ASLAB.6 Describe the organization of the animal body, cells, tissues, organs, and organ systems

ASLAB.7 Discss four basic tissue typespithelial, connectivemuscle, and nervous

Core Standard 9

Students select and train animals for specific purposes and maximum performance base
anatomy and physiology.

ALSA.1 Evaluate and select animalsnmaximize performance based on anatomical and physiologig
characteristics that affect health, growth and reproduction
ALSAO.2 Choose, implement and evaluate sustainable and efficient procedures (e.g., selection,
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housing, nutrition and management) produce consistently highuality animals that are wel
suited for their intended purposes.

ALSA.3

Evaluate and select animals to produce superior animal products based on instastiiards.

Domain

Animal Health

Core Standard 10

Studentsdesign programs to prevent animal diseases, parasites and other disorders and
ensure animal welfare.

ALSAL0.1 Select and use tools and technology to meet specific animal health management goals.

ALSAL0.2 Determine when an animal healttoncern needs to be referred to an animal health
professional.

ALSAL0.3 Treat common diseases, parasites and physiological disorders of animals according to
directions prescribed by an animal health professional.

ALSAL0.4 Design and implement a Bth maintenance and a disease and disorder prevention plan fg
animals in their natural and/or confined environments.

ALSAL0.5 Identify and describe surgical and nonsurgical veterinary treatments and procedures to
meet specific animal health ca@bjectives.

ALSA10.6 Describe the function of the animal/host defense mechanism

ALSA10.7 Describe the use of antibiotics in aninteglalth anddescribe how antibiotics work. Discuss th
impact improper use of antibiotics has on antibiotic resistance.

ALSA10.8 Discuss the role of blood in host defense

ALSA10.9 Discuss the impact of disease on animal health.

ALSA10.10 Describe the various parasites and their impact on organ systems. Discuss host specifici

the importance of it.

Core Standard 11

Students analyze biosecurity measures utilized to protect the welfare of animalioala
state, national, and glob#tvel.

ALSALl1.1 Design and evaluate a biosecurity plan for an animal production operation.

ALSAL1.2 Research and evaluate the effectiveness of zoonotic disease prevention methods and
procedures to identify those that are best suitedaosure public safety and animal welfare.

Domain Environmental Impacts of Animal Production

Core Standard 12

Design and implement methods to reduce the effects of animal production on the
environment.

ALSA12.1 Devise a plan that includeseasures to reduce the impact of animal agriculture on the
environment.

ALSAL2.2 Apply valid and reliable research evidence to predict the potential effects of
different environmental conditions for an animal population.

ALSAL2.3 Devise andmprove plans to establish favorable environmental conditions for animal
growth and performance based on a variety of factors (e.g., economic feasibility,
environmental sustainability, impact on animals, etc.).

Domain Leadership

Core Standard 13

Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component te@uwweéd
agricultural education.

ALSAL3.1

Communicate clearheffectively, and with reason through speaking, writing, visuals, and
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active listening in formal and informal settings

ALSAL3.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability,communications and human relations skills

ALSAL3.3 Examine roles within teams, work units, departments, organizations,-inter
organizationakystems, and the larger environment

ALSAL3.4 Acquire the skills necessary to positively influentieers

ALSAL3.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Qupervised Agriculture Experience

Core Standard 14 | Students validate the necessity of a Supervised Agricultural Experience (SAE) program g
critical component to a wellounded agricultural education.

ALSAL4.1 Explain the nature of and become familiar with those terms related to an SAE program
ALSAL4.2 Explore the numerous possibilities for an SAE program which a student chegglop
ALSAL4.3 Develop an individual SAE program and implementation plan for record keeping skills
Domain Careers

Core Standard 15 | Students examine the scope of career opportunities in and the importance of agriculture
the economy.

ALSAL5.1 Evaluate the nature and scope of animal sciences in agriculture, society, and the econon
ALSAL5.2 Describe career opportunities and means to achieve those opportunities in animal scieng
ALSAL5.3 Explain the nature of and beconfi@miliar with those terms related to an SAE program
ALSAL5.4 Explore the numerous possibilities for an SAE program which a student might develop

Career Cluster Agriculture Food and Natural Resources

Program of Study | AgriScience; Plants or Animals
NLPS Sequence C

Course Code 5102
Course Food Science is a two semester course that provides students with an overview of food §
Description and the role it plays in the securing of a safe, nutritious,adetjuate food supply. A project

based approach is utilized in this course, along with laboratory, team building, and probilé¢
solving activities to enhance student learning. Students are introduced to the following a
of food science: food processingodl chemistry and physics, nutrition, food microbiology,
preservation, packaging and labeling, food commodities, food regulations, issues and ca
in the food science industry.

Prereq(s)/Ce Principles of Agriculture*

Req(s)

Credits Credits: Zemester course, 2 semesters required, 1 credit per semester, 2 credits maxim
Counts Toward Counts as a directed elective or elective for all diplomas.

Fulfills a Life Science or Physical Science requirement for the General Diploma
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Dual CreditStatus | X (PCL/CTE)

Additional Notes *Principles course is not required until 2028 school year because this course is included
Perkins V pathways.

ADDITIONAL COURSE INFO
Funding Moderate Value Level |

Bulletin 400 VocationalAgriculture K12
Any Home Economicsk

Rules 447 Any Agribusiness Licens€l9

Any Standard Agriculture license

Any Occupational Specialist I, Il, or Il in Agricultut® 9
Consumer Homemaking Educationi X

Rules 2002 CTEAgriculture with high school setting
Workplace Specialist: Agriculture Education in Food Science
CTE: Family & Consumer Sciences with high school setting

REPA/REPA 3 CTE: Agriculture-52
Workplace Specialist: Food Sciene&29
CTE: Family &onsumer Sciencesl2

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse AGRI 104: Food Science
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain History and Current Trends of the Food Industry
Core Standard 1 | Explain the scope of the food industry and the historical and current developmefaef
products and processing.

FS1.1 Discuss the history and current trends to describe and explain the components (e.g.,
processing, distribution, byproducts) of the food products and processing industry.

FS1.2 Analyze the similarities ardifferences amongst policies and legislation that affect the food
products, processing systems, and supply in the U.S. or around the world.

FS1.3 Analyze food production and distribution outcomes based on cultural customs.

FS1.4 Discuss the issues safety and environmental concerns about foods and food processing
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Genetically Modified Organisms, organics, microorganisms, contamination, irradiation).

Core Standard 2

Identify and explain the purpose of industry organizations, groupsregulatory agencies
that influence the local and global food systems.

FS2.1 Evaluate the purposes and changes in the food products and processing irchostgint
about by industry organizations or regulatory agencies

FS2.2 Explain themportance, application, and usage of industry standards in food products and
processing

FS2.3 Prepare an implementation plan for industry standards in food products and processing
systems

Domain Food Safety Principles and Processing Systems

Core Sandard 3

Students develop and implement procedures to ensure safety, sanitation, and quality in f
product and processing facilities.

FS3.1 Describe contamination hazards (physical, chemical and biological) associated with
food products angrocessing

FS3.2 Outline procedures to eliminate possible contamination hazards associated with food pro
and processing

FS3.3 lylFfelS GKS STFFSOUABSySaa 2F | F22R LINE
(CCP) procedures

FS3.4 Analyze and document attributes and procedures of current safety programs in food proq
and processing facilities.

FS3.5 Assess specifications and maintenance needs for equipment and processing systems (e

specifications for machines, sanitatiprocedures, repair protocol, etc.)

Core Standard 4

Students apply safety and sanitation procedures to understand the handling, processing
storing of food products.

Fs4.1 Explain and demonstrate techniques and procedures for thelsafieling of foodoroducts

Fs4.2 Describe the importance of and perform qual#gsurance tests on food products

F$4.3 Describe the effects foedorne pathogens have on food products and humans

Fs4.4 Conduct and interpret microbiological testw food-borne pathogens and implement
corrective procedures

FS4.5 Discuss documentation procedures in a food products and processing system

FS4.6 Explain safety standards that must be observed in facility design and equipment use

Fs4.7 Outline guidelines for personnel safety in the food products and processing industry

FS4.8 Evaluate a facility to determine the implementation of safety procedures

Domain The Science and Nutrition of Food Products and The Processing Industry

Core Sandard 5

Students apply principles of nutrition, biology, microbiology, chemistry, and human beha
to make healthy food selections.

FS5.1 Discuss essential nutrients (proteins, carbohydrates, fats, vitamins, minerals, and
water).

FS5.2 Explain the application of chemistry and physics to food science.

FS5.3 Explain theMyPlaterecommendations in relation to essential nutrients for the human diet.

FS5.4 Identify common food additives (e.g., preservatives, antioxiddniffers, stabilizers, colors,
flavors).

FS5.5 Identify the key components of a food label and their significance to create an informed
consumer.

Domain Processing, Preservation, Quality Control, and Packaging of Food Products

Core Standard 6

Design and apply techniques of food processing, preservation, packaging, and presentat
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distribution and consumption of food products.

FS6.1 Identify and assign quality and yield grades to meat, poultry, fish, dairy, fruits,
vegetables, grains, legumes, and oilseeds.

FS6.2 Select raw food products based on yield grades, quality grades and related selection crit

FS6.3 Perform qualitycontrol inspections of raw food products for processing.

FS6.4 Identify and decribe acceptable animal treatment and processing techniques.

FS6.5 Explain desirable and undesirable characteristics of bothmpregem and postmortem

animals in relation to the inspection and production of food products.

Core Standard 7

Studentswill apply processes, preservation, packaging and food presentation to food pro
for sale and distribution to understand product development.

FS7.1 Compare weights and measurements of products and perform conversions between
units ofmeasure.

FS7.2 Outline appropriate methods and prepare foods for sale and distribution for different
markets.

FS7.3 Analyze and document food preservation processes and methods on a variety of food
products.

FS7.4 Analyze the degree of desirablood qualities of foods stored in various packaging.

FS7.5 Explain materials and methods of food packaging and presentation.

FS7.6 Describe factors in planning and developing a new food product.

Domain Careers

Core Standard 8

Studentsexamine the scope of career opportunities in and the importance of agriculture t
the economy.

FS8.1 Evaluate the nature and scope of natural resources in agriculture, society, and the
economy

FS8.2 Describe career opportunities and meansaithieve those opportunities in natural resources

FS8.3 Identify how key organizational structures and processes affect organizational performan
and the quality of products and services.

FS8.4 Demonstrate those qualities, attributes and skills egsary to succeed in, or further prepare
for, a chosen career while effectively contributing to society.

Domain Leadership

Core Standard 9

Students validate the necessity of leadership skills development in conjunction with
participation in ThéNational FFA Organization (FFA) as a critical component to-sowetied
agricultural education.

FS9.1 Communicate clearly, effectively, and with reason through speaking, writing,
visuals, and active listening in formal and informal settings

FS9.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills.

FS9.3 Examine roles within teams, work units, departments, organizations,-orggnizational
systems, ad the larger environment.

FS9.4 Acquire the skills necessary to positively influence others.

FS9.5 Develop a skill set to enhance the positive evolution of the whole person.

Domain Supervised Agriculture Experience

Core Standard 10

Students validate the necessity of a Supervised Agricultural Experience (SAE) program é
critical component to a wellounded agricultural education.

FS10.1

Explain the nature of and become familiar with those terms related to arp8#feam.

FS10.2

Explore the numerous possibilities for an SAE program which a student might develop.
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| FS10.3

\ Develop an individual SAE program and implement record keeping skills.

Agriculture Biotechnology Capstone

Career Cluster

Agriculture Food andNatural Resources

Program of Study

AgriScience; Plants or Animals

NLPS Sequence

D

Course Code

7230

Course Ag Biotechnology is a tweemester course that concentrates on the applications of

Description biotechnology in the agriculturadustry. Students enrolled in this course will apply the use
living organisms to solve problems or make useful products. Students will become famili
with laboratory procedures such as cell/tissue culture, micropropagation, electrophoresis
Stucents enrolled in this course will be required to use data and scientific techniques to g
problems concerning living organisms and will demonstrate competence in the applicatic
principles and techniques for the development, application and managevhbiotechnology
within the agriculture industry. As a capstone course, students should have the opportun
apply their knowledge and use skills through an intensive Avasgled learning experience.

Prereq(s)/Ce Agriscience&Concentrator Sequence

Req(s)

Credits Credits: 2 semester course, 2 semesters requireBlclledits per semester, 6 credits max

Counts Toward

Counts as a science credit*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding Moderste Value Level Il

Bulletin 400 Vocational Agriculture K2
Science/Biology-22

Rules 4e47 Vocational Agriculture K2
Any Standard Agriculture license
Biology 912

Rules 2002 CTE: Agriculture with high school setting
Life Science with high school setting

REPA/REPA 3 CTE: Agriculture-2

POSTSECONDARY AND CREDENTIAL INFORMATION

Life Science-42

VU Course
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Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted

Certifications

Competency # Competency

7230.D1.1 Investigate and explain the relationship between past, current and emerging applications
biotechnology iragriculture

7230.D1.2 Research and summarize the evolution of biotechnology in agriculture.

7230.D1.3 Examine and categorize current applications and gains achieved in applying biotechnolo
agriculture.

7230.D1.4 Distinguish between current and enggng applications of biotechnology in agriculture.

7230.D1.5 Compare and contrast the benefits and risks of biotechnology compared with alternative
approaches to improving agriculture.

7230.D1.6 Evaluate the scope and implications of regulataggncies on applications of biotechnology
agriculture and protection of public interests

7230.D1.7 Compare and contrast differences between regulatory systems worldwide.

7230.D1.8 Research and document major regulatory issues related to biotechnoiagyriculture.

7230.D1.9 Explain the relationship between regulatory agencies and the protection of public interes
such as health, safety and the environment.

7230.D1.10 Analyze the relationship and implications of bioethics, laws and public perospiio
applications of biotechnology in agriculture.

7230.D1.11 Research and summarize the emergence, evolution and implications of bioethics associd
with biotechnology in agriculture.

7230.D1.12 Research and summarize legal issues relatdadtechnology in agriculture (e.g., protection
of intellectual property through patents, copyright, trademarks, etc.).

7230.D1.13 Research and summarize public perceptions of biotechnology in agriculture (e.g., social
cultural issues).

7230.D2.1 Read document, evaluate and secure accurate laboratory records of experimental protod
observations and results.

7230.D2.2 Maintain and interpret laboratory records documented in a laboratory to ensure data acc
and integrity (e.g., avoid bias, recaady conflicts of interest, avoid misinterpreted results,
etc.).

7230.D2.3 Research and summarize the need for data and information security in a laboratory and
demonstrate best practices.

7230.D2.4 Evaluate the role of bioinformatics in agriculture aswdnmarize the types of databases that
are available (e.g., genomic, transcriptomics, etc.).

7230.D2.5 Implement standard operating procedures for the proper maintenance, use and sterilizat
equipment in a laboratory.
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7230.D2.6 Identify,interpret, and implement standard operating procedures for laboratory equipmen

7230.D2.7 Manipulate basic laboratory equipment and measurement devices (e.g., water bath,
electrophoresis equipment, micropipettes, laminar flow hood, etc.).

7230.D2.8 Perbrm sterilization techniques for equipment in a laboratory using standard operating
procedures.

7230.D2.9 Apply standard operating procedures for the safe handling of biological and chemical ma
in a laboratory.

7230.D02.10 Demonstrate advanced aséptechniques in the laboratory (e.g., sterile work area, sterile
handling, personal hygiene, etc.).

7230.D2.11 Examine and implement standard operating procedures for the use of biological material
according to directions and their classification (gpgoper handling of bacteria or DNA befo
during and after use).

7230.D2.12 Formulate and prepare solutions using standard operating procedures (e.g., proper label
storage, etc.).

7230.D2.13 Examine and perform scientific procedures usimigrobes, DNA, RNA and proteins in a
laboratory.

7230.D2.14 Characterize the physical and biological properties of organisms.

7230.D2.15 Compare and contrast the structures of DNA and RNA and investigate how genotype
influences phenotype.

7230.D2.16 Perform electrophoretic techniques and interpret electrophoresis fragmentation patterns
(e.g., gel electrophoresis, southern blotting, etc.).

7230.D2.17 Examine and document the role and applications of proteins in agricultural biotechnology

7230.D2.18 Synhesize the relationship between proteins, enzymes and antibodies.

7230.D3.1 Apply biotechnology principles, techniques and processes to create transgenic species t
genetic engineering.

7230.D3.2 Summarize biological, social, agronomic andnomic reasons for genetic modification of
eukaryotes.

7230.D3.3 Summarize the process of transformation of eukaryotic cells with transgenic DNA.

7230.D3.4 Analyze the benefits and risks associated with the use of biotechnology to increase
productivityand improve quality of living species (e.g., plants, animals such as aquatic sp
etc.).

7230.D3.5 Define and summarize epigenetics and synthesize the relationship between mutation,
migration and evolution of transgenes in the environment.

7230.D3.6 Apply biotechnology principles, techniques and processes to enhance the production of {
using microorganisms and enzymes.

7230.D3.7 Summarize reasons for detecting microbes and identify sources of microbes.

7230.D3.8 Examine enzymes, the ainges they cause and the physical and chemical parameters that
affect enzymatic reactions (e.g., food, cellulosic bioenergy, etc.).

7230.D3.9 Identify and categorize foods produced using biotechnology (e.g., fermentation, etc.) to
change thechemical properties of food for an intended purpose (e.g., create desirable
nutritional profile, preservation, flavor, etc.)

7230.D3.10 Apply biotechnology principles, techniques and processes to protect the environment an
maximize use of natural resows (e.g., biomass, bioprospecting, industrial biotechnology,
etc.).

7230.D3.11 Examine the consequences of agricultural practices on natural populations.
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7230.D3.12 Define and summarize industrial biotechnology and categorize the benefits and risks
assogated with its use in manufacturing (e.qg., fabrics, plastics, etc.).

7230.D3.13 Research and summarize the potential applications of bioprospecting in biotechnology a
agriculture.

7230.D3.14 Apply biotechnology principles, techniques and processestaece plant and animal care
and production

7230.D3.15 Research and describe the aims and techniques involved in selectivebpdeating process.

7230.D3.16 Examine and classify biotechnology processes applicable to animal health (e.g., gstiatc
etc.).

7230.D3.17 Research and categorize the types of pharmaceuticals developed for animals and huma
through biotechnology

7230.D3.18 Summarize the need for global biodiversity and applications of biotechnology to reduce
threats to biodiverdi.

7230.D3.19 Apply biotechnology principles, techniques and processes to produce biofuels (e.g.,
fermentation, transesterification, methanogenesis, etc.).

7230.D3.20 Examine and synthesize the need for biofuels (e.qg., cellulosic bioenergy, etc.).

7230D3.21 Differentiate between biomass and sources of biomass.

7230.D3.22 Research and explain the process of fermentation and its potential applications.

7230.D3.23 Define and summarize the process of transesterification and its poteyjaications.

7230.D3.24 Examine the process of methanogenesis and its potential applications.

7230.D3.25 Apply biotechnology principles, techniques and processes to improve waste managemer
(e.g., genetically modified organisms, bioremediation, etc.).

7230.D3.26 Compare and contrast the use of natural organismsgenktically engineeredrganisms in
the treatment of wastes.

7230.D3.27 Summarize the purpose of microorganisms in biological waste management.

7230.D3.28 Analyze the role of microorganisrirsindustrial chemical waste treatment.

7230.D3.29 Provide examples of instances in which bioremediation can be applied to clean up

environmental contaminants.
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Agriculture, Food and NaturgResources

Horticulture

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7117 | Principles of 5132 | Horticultural 7114 | Greenhouse and | 7232 | Horticulture
Agriculture Science NLPS Soilless Capstone
Production
Principles ofAgriculture
Career Cluster Agriculture Food and Natural Resouces

Program of Study | Ag Mechanical and Engineering, Agcience; Plants or Animals, Horticulture, Landscaping
Natural Resources, Precision Agriculture

NLPS Sequence | A

Course Code 7117
Course Principles of Agriculture is a twgemester course that will cover the diversity of the
Description agricultural industry and agribusiness concepts. Students will develop an understanding

role of agriculture in the United States and globaHyudents will explore Agriculture, Food,
and Natural Resource (AFNR) systems related to the production of food, fiber and fuel a
associated health, safety and environmental management systems. Topics covered in th
course range from animals, planfepd, natural resources, ag power, structures and
technology, and agribusiness. Participation in FFA and Supervised Agricultural Experien
(SAE) will be an integral part of this course in order to develop leadership and career rez

skills.
Prereq(s)/®@- None
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
Counts Toward Counts as a directed elective or elective credits for all diplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 Vocational Agriculture K2
Rules 4e47 Any Agribusiness Licensd 2

Any Standard Agriculture license
Occupational Specialist I, 11, or 1l in related course approved@gditapathway with a
balance of all Agriculture relatable subject matter
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ITCCourse
Alignment

Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist: Agriculture Education in Agribusiness Management
Workplace Specialist | or Il in related course appdoieg a CTE pathway with a
balance of all Agriculture relatable subject matter
REPA/REPA 3 CTE: Agriculture-92

POSTSECONDARY AND CREDENTIAL INFORMATION

Workplace Specialist: Agribusinesg®
Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of alAgriculture relatable subject matter

AGRI 100: Introduction to Agriculture

VU Course
Alignment

AGBS 101: Introduction to Agribusiness Management

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precisi(
Agriculture Specialist (1.0201);
VU: CG Agribusiness (1.0101)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENSTANDARDS AND COMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
RAAGNAOGdzIAZ2Y 2F GKS ¢g2NI RQa AYLRNIIyYyd O

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the wor

7117.D1.4 Understand US production systems for major grain crops, includom Rtation Systems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impactsyéteiRs on local, state,
national and global levels.

7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, and
econonic principles are used to analyze and solve problems in agriculture and agribusine

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture
interacts with the aggregate economic system.

7117.D2.3 To havestudents recognize the role of producers, input suppliers, food marketing

organizations, and consumers in the U.S. Agricultural economy.
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7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness exf
prospective enployees and how students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify and explain the implications of required regulations to maintain and improve safe
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Useappropriate protective equipment and demonstrate safe and proper use of AFNR too
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to aghkithose opportunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performan
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skilkcessary to succeed in, or further prepar
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening idormal and informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work unitgpartments, organizations, interorganizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervied Agriculture Experience (SAE)

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D06.3 Develop arindividual SAE program and implementation plan for record keeping skills.

Horticultural Science

Career Cluster Agriculture Food and Natural Resources

Program of Study | Horticulture
NLPS Sequence B

Course Code 5132
Course Horticulture Science is a two semester course that provides students with a background
Description field of horticulture. Coursework includes hawafsactivities that encourage students to

investigate areas of horticulture as it relates to the biology and teldgy involved in the
production, processing, and marketing of horticultural plants and products. Students are
introduced to the following areas of horticulture science: reproduction and propagation of
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plants, plant growth, growthmedia, management practs for field and greenhouse
production, marketing concepts, production of plants of local interest, greenhouse
management, floral design, and pest management. Students participate in a variety of
activities including extensive laboratory work usually gttaool greenhouse.

Prereq(s)/Ce Principles of Agriculture*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas.
Fulfills a Life Science or Physical Science requirement for the General Diploma

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2028 school year because this course is included
Perkins V pathways.

ADDITIONA COURSE INFO

ITCCCourse
Alignment

Funding Less than Moderate Value Level |
Bulletin 400 Vocational Agriculture €2
Rules 4e47 Standard Ornamental Horticulture Licensé®
Any Standard Agriculture license
Occupational Specialist I, Il, or @rnamental Horticulture 9.2
Agribusiness Horticulture-92
Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist: Agriculture Education in Horticultural Science
REPA/REPA 3 CTE: Agriculture-52

Workplace Specialist: Hortittural Science 42

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 116: Survey of Horticulture; AGRI 117: Soil Science

VU Course
Alignment

HORT 105: Introduction to Landscape Horticulture

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601);
VU: A.S. Horticulture Technology (01.0601)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Survey oHorticulture
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5132.D1.1 Differentiate between the major groups of horticultural plants: herbaceous and woody, ar
and perennial, temperate, and tropical.

5132.D1.2 Identify the common plant species used in horticulture.

5132.D1.3 Describe thévasic functions of plants parts and how plants adapt to the environment.

5132.D1.4 Explain modern plant propagation techniques and how they are applied to different plant
groups.

5132.D1.5 Describe the fundamentals of plant breeding and how it appliestamental plants.

5132.D1.6 Characterize the types of environments involved in horticulture: landscape, greenhouse :
indoor environments.

5132.D1.7 Demonstrate knowledge of the environmental factors involved in ornamental plant produ
including eils, water and pests.

Domain Soil Science

5132.D2.1 Understanding applied chemical, physical, and biological concepts related to soil.

5132.D2.2 Understanding of the origin, classification, and distribution of soils and their relationship t
people and food production.

5132.D2.3 Understanding of the fertility management and conservation of soils.

5132.D2.4 Understand the environmental impact of soil use.

5132.D3.1 Establish production and maintenance practices for field and greenhouse girodu

Greenhouse and Soilless Production

Career Cluster

Agriculture Food and Natural Resources

Program of Study

Horticulture

NLPS Sequence

C

Course Code

7114

Course Greenhouse and Soilless Production is agarmester course thatrovides an overview of

Description structural designs and uses of enclosed structures (greenhouses) to grow various plants
food. The course will focus on discussing different types of enclosed structures, manage
systems, and growing systems used to produastpland food. The course will also present
an overview of soilless growing systems such as hydroponics, aquaponics, aeroponics a
fogponics. Students will utilize the school greenhouse as part of this course.

Prereq(s)/Ce Principles oAgriculture

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective credits for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO

Less than Moderate Value Level |
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ITCCourse
Alignment

Bulletin 400 Vocational Agriculture K2
Rules 4e47 Standard Ornamental Horticulture Licensé®
Any Standard Agriculture license
Occupational Specialist I, Il, or @rnamental Horticulture 9.2
Agribusiness Horticulture-92
Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist: Agriculture Education in Horticultural Science
REPA/REPA 3 CTE: Agriculture-52

WorkplaceSpecialist: Horticultural Sciencel2

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 175: Introduction to Greenhouse Management; AGRI 129: Alternative Growing Me

VU Course
Alignment

HORT 165: Greenhouse Management Biydroponics

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601);
VU: CPC Horticultural Science, A.S. Horticulture Technology (01.0601)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENSTANDARDS AND COMPETENCIES

Competency # Competency

Domain Greenhouse Production

7114.D1.1 Identify different types of greenhouse structures and relate why that system is utilized.

7114.D1.2 Demonstrate basic greenhousgerational/management procedures (day to day events)

7114.D1.3 Develop management strategies for different types of greenhouses

7114.D1.4 Perform identification, care, and maintenance for a specific set of plants/food grown in af
enclosed structure

7114.D1.5 Classify different types of growing systems that can be used in greenhouses.

Domain Soilless Production

7114.D2.1 Analyze the basic construction and use of various soilless growing systems.

7114.D2.2 Recognize terminology usedaitternative growing methods systems.

7114.D2.3 Design and create soilless growing systems (to take home if desired).

7114.D2.4 Troubleshoot issues that arise in soilless growing systems.

7114.D2.5 Construct and operate various soilless growing systems.

7114.D2.6 Describe the types of plants and foods (and plant requirements) that can be grown in soi

systems.
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Horticulture Capstone

Career Cluster

Agriculture Food and Natural Resources

Program of Study

Horticulture

NLPS Sequence

D

Course Code

7232

Course The Horticulture Capstone course builds upon the knowledge and skills developed in the

Description Principles, Horticultural Science, and Greenhouse and Soilless Production courses by
developing advanced skills that students caplhapo the field. As a capstone course,
students should have the opportunity to apply their knowledge and use skills through an
intensive workbased learning experience.

Prereq(s)/Ce Principles of Agriculture; Horticultural ScienGreenhouse and Soilless Production

Req(s)

Credits Credits: 2 semester course, 2 semesters requiredl ciedits per semester, 6 credits max

Counts Toward

Counts as a directed elective or elective credits for all diplomas
Counts as a science credit*

Dual CreditStatus

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level Il
Bulletin 400 Vocational Agriculture K2
Rules 4647 Standard Ornamental Horticulture Licensé®
Any Standard Agriculture license
Occupational Specialist I, Il, or lll: Ornamental Horticultut@ 9
Agribusiness Horticulture-92
Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist: Agriculture Education in Horticultural Science
REPA/REPA 3 CTE: Agricultre 512
Workplace Specialist: Horticultural Sciene&2
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCCourse AGRI 130: Introduction to Vegetable Production; AGRI 176: Urban Food & Agriculture
Alignment
VU Course HORT 215: Urban Fo®&doduction
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Urban Horticulture (1.0601);
Credential VU: A.S. Horticulture Technology (01.0601)
Liberal
Arts/Sciences
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Requirements

Promoted

Certifications

Competency # Competency

Domain Vegetable Production

7232.D1.1 Describe current vegetable production systems and where those systems are utilized.

7232.D1.2 Analyze markets for vegetables with an emphasis on Indiana.

7232.D1.3 Explain theprinciples of growing in soil versus water.

7232.D1.4 Investigate how soil type affects vegetable plant production.

7232.D1.5 Analyze the differences in management when growing in open fields and high tunnels.

7232.D1.6 Analyze thdaifferences in management when growing in aquaponic and hydroponic syste

7232.D1.7 Investigate which species and cultivars are best adapted to different growing systems.

7232.D1.8 Describe harvest methods for vegetables in different growing systems.

7232.D1.9 Explain best practices in handling produce to minimize spoilage and the spread of foodb
pathogens.

7232.D1.10 Examine and prepare students for GAPS and Serve Safe certification.

7232.D1.11 Explain the pros and cons of largad smalscalevegetable production.

Domain Urban Food Production

7232.D2.1 Describe the types of urban food and agriculture production utilized in society.

7232.D2.2 Research the history and need for urban food production in the United States.

7232.D2.3 Analyze the importance of space conservation in urban environments.

7232.D2.4 Recognize key terminology, methods, regulations, and marketing strategies utilized in ur
farming.

7232.D2.5 Create an urban farm business plan.
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Agriculture, Food and Natural Resources

Landscaping

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7117 | Principles of 5132 | Horticultural 7115 | Landscape and 7234 | Landscape
Agriculture Science NLPS Turf Management Management
Capstone
Principles of Agriculture
Career Cluster Agriculture Food and Natural Resources

Program of Study | Ag Mechanical and Engineering, Agtience; Plants or Animals, Horticulture, Landscaping
Natural Resource®recision Agriculture

NLPS Sequence | A

Course Code 7117
Course Principles of Agriculture is a twgemester course that will cover the diversity of the
Description agricultural industry and agribusiness concepts. Students will developdanstanding of the

role of agriculture in the United States and globally. Students will explore Agriculture, Fo
and Natural Resource (AFNR) systems related to the production of food, fiber and fuel a
associated health, safety and environmentamagement systems. Topics covered in the
course range from animals, plants, food, natural resources, ag power, structures and
technology, and agribusiness. Participation in FFA and Supervised Agricultural Experien
(SAE) will be an integral part of tlisurse in order to develop leadership and career ready

skills.
Prereq(s)/Ce None
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
Counts Toward Counts as a directed elective or elective creditsabdiplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 Vocational Agriculture K2
Rules 4647 Any Agribusiness Licensél 2

Any Standard Agriculture license
Occupational Specialist I, Il, or 11l in related course approved for a CTE pathway
balance of all Agriculture relatable subject matter
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ITCCourse
Alignment

Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist: Agriculture Education in AgrilassirManagement
Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
REPA/REPA 3 CTE: Agriculture-92

POSTSECONDARY AND CREDENTIAL INFORMATION

Workplace Specialist: Agribusinesg®
Workplace Specialist | dIrin related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter

AGRI 100: Introduction to Agriculture

VU Course
Alignment

AGBS 101ntroduction to Agribusiness Management

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precisi(
Agriculture Specialist (1.0201);
VU: CG Agribusiness (1.0101)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS ANIMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
RAAGNAOGdzIAZ2Y 2F GKS ¢g2NI RQa AYLRNIIyYyd O

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the wor

7117.D1.4 Understand US production systems for major grain crops, including Crop Rddgstems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impact AFNR sydiarak etate,
national and global levels.

7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, and
economic princigs are used to analyze and solve problems in agriculture and agribusine

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture
interacts with the aggregate economic system.

7117.D2.3 To have studentsecognize the role of producers, input suppliers, food marketing

organizations, and consumers in the U.S. Agricultural economy.
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7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness exf
prospective employeeand how students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify and exfain the implications of required regulations to maintain and improve safety
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Useappropriate protective equipment and demonstrate safe and proper use of AFNR too
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to aghkithose opportunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performan
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skilkcessary to succeed in, or further prepar
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formalrad informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work units, departmeimigjanizations, interorganizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agricultue Experience (SAE)

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D06.3 Develop an individual SAEogram and implementation plan for record keeping skills.

Horticultural Science

Career Cluster Agriculture Food and Natural Resources

Program of Study | Landscaping
NLPS Sequence B

Course Code 5132
Course Horticulture Science istae0 semester course that provides students with a background in
Description field of horticulture. Coursework includes hawsactivities that encourage students to

investigate areas of horticulture as it relates to the biology and technology involved in the
production, processing, and marketing of horticultural plants and products. Students are
introduced to the following areas of horticulture science: reproduction and propagation o
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plants, plant growth, growthmedia, management practices for field and greenl@us
production, marketing concepts, production of plants of local interest, greenhouse
management, floral design, and pest management. Students participate in a variety of
activities including extensive laboratory work usually in a school greenhouse.

Prereqs)/Co Principles of Agriculture*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas.
Fulfills a Life Science Bhysical Science requirement for the General Diploma

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2028 school year because this course is included
Perkins V pathways.

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding Less than Moderate Value Level |
Bulletin 400 Vocational Agriculture K2
Rules 4e47 Standard Ornamental Horticulture Licensé®
Any Standard Agriculture license
Occupational Specialist I, Il, or 1ll: Ornamehtatticulture 912
Agribusiness Horticulture-92
Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist: Agriculture Education in Horticultural Science
REPA/REPA 3 CTE: Agriculture-52

POSTSECONDARY AND CREDENTIAL INFORMATION

Workplace Specialist: Horticultural S&oce 912

AGRI 116: Survey of Horticulture; AGRI 117: Soil Science

VU Course
Alignment

HORT 105: Introduction to Landscape Horticulture

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601);
VU: A.S. Horticulture Technology (01.0601)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Survey oHorticulture
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5132.D1.1 Differentiate between the major groups of horticultural plants: herbaceous and woody, ar
and perennial, temperate, and tropical.

5132.D1.2 Identify the common plant species used in horticulture.

5132.D1.3 Describe thévasic functions of plants parts and how plants adapt to the environment.

5132.D1.4 Explain modern plant propagation techniques and how they are applied to different plant
groups.

5132.D1.5 Describe the fundamentals of plant breeding and how it appliestamental plants.

5132.D1.6 Characterize the types of environments involved in horticulture: landscape, greenhouse :
indoor environments.

5132.D1.7 Demonstrate knowledge of the environmental factors involved in ornamental plant produ
including soils, water and pests.

Domain Soil Science

5132.D2.1 Understanding applied chemical, physical, and biological concepts related to soil.

5132.D2.2 Understanding of the origin, classification, and distribution of soils and their relationship t
people and food production.

5132.D2.3 Understanding of the fertility management and conservation of soils.

5132.D2.4 Understand the environmental impact of soil use.

5132.D3.1 Establish production and maintenance practices for field gregnhouse production

Landscape and Turf Management

Career Cluster

Agriculture Food and Natural Resources

Program of Study

Landscaping

NLPS Sequence

C

Course Code

7115

Course Landscape and Turf Management is a 8emnestercourse that provides the student with an

Description overview of the many career opportunities in the diverse field of landscape and turf
management. Students are introduced to the procedures used in the planning and desig
landscape using current technology fiees, the principles and procedures involved with
landscape construction, the determination of maintenance schedules, communications,
management skills necessary in landscaping operations, and the care and use of equipn
utilized by landscapers. Up@ompletion of the program, students have the opportunity to
become Indiana Landscape Industry Certified through a state approved program.

Prereq(s)/Ce Principles of Agriculture

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credis@mester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective credits for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes
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ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 Vocational Agriculture K2
Rules 447 Any Agribusiness Licensel2
Any Standard Agriculture license
Any Occupational Specialist I, Il, or 11l in Agricultut@ 9
Rules 2002 CTE: Agriculture with higithool setting
Workplace Specialist: Agriculture Education in Landscape Management
Workplace Specialist: Ornamental Horticulture
REPA/REPA 3 CTE: Agriculture-52
Workplace Specialist: Landscape Managemeh? 9
Workplace Specialist: Ornamentabiticulture 9-12
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCGCourse AGRI 164: Landscape Design |; AGRI 165: Turf Science
Alignment
VU Course HORT 205: Landscaping |: Landscape Design
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Landscape Technician (1.0605);
Credential VU: A.S. Horticulture Technology (01.0601)
Liberal
Arts/Sciences
Requirements
Promoted
Certifications
CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
Domain LandscapeManagement
7115.D1.1 Describe the elements of a practical landscape design given the function and location of
site.
7115.D1.2 Identify the trees, shrubs, perennials, annuals, groundcovers and turf that best meet the
of the landscapelesign.
7115.D1.3 Identify the hardscape elements that are required for a landscape design.
7115.D1.4 Identify the site requirements such as grading, mounding and irrigation that are required
landscape design.
7115.D1.5 Demonstrate the skills nessary to draw manually and electronically a comprehensive
landscape design based on site and utilization criteria.
7115.D1.6 Identify pests commonly found in landscaped areas and explain their control.
Domain Turf Management
7115.D2.1 Identify major turf grass species and describe their advantages in turf applications.
7115.D2.2 Identify the pests of lawns, athletic fields and golf courses and explain their control.
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7115.D2.3 Describe the soil and site conditions that promote healthy turf.

7115.D2.4 Explain the major techniques involved in establishing turf.

7115.D2.5 Explain the basic characteristics of irrigation systems and their use in turf maintenance.

7115.D2.6 Demonstrate skills necessary to install and maintain turf inanelscape.

Domain Safety, Health, and Environment Management Systems

7115.D3.1 Identify and explain the implications of required regulations to maintain and improve safe
health and environmental management systems.

7115.D3.2 Summarize the importancef safety, health and environmental management in the
workplace.

7115.D3.3 Use appropriate protective equipment and demonstrate safe and proper use of AFNR to(
and equipment.

Landscape Management Capstone

Career Cluster

Agriculture Food andNatural Resources

Program of Study

Landscaping

NLPS Sequence

D

Course Code

7234

Course The Landscape Capstone course builds upon the knowledge and skills developed in the

Description Principles, Horticultural Science and Landscape andMiurigement courses by developing
advanced skills that students can apply to the field. As a capstone course, students sho
have the opportunity to apply their knowledge and use skills through an intensivebasek
learning experience.

Prereq(s)/Ce Principles of Agriculture; Horticultural Science; Landscape and Turf Management

Rey(s)

Credits Credits: 2 semester course, 2 semesters requiredl ciedits per semester, 6 credits max

Counts Toward

Counts as a directed elective or elective creditsalbdiplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level I
Bulletin 400 Vocational Agriculture K2
Rules 4e47 Any Agribusiness Licen8€ 2
Any Standard Agriculture license
Any Occupational Specialist I, Il, or 11l in Agricultut@ 9
Rules 2002 CTE: Agriculture with high school setting

Workplace Specialist: Agriculture Education in Landscape Management
WorkplaceSpecialist: Ornamental Horticulture
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REPA/REPA 3 CTE: Agriculture-52
Workplace Specialist: Landscape Managemeh? 9
Workplace Specialist: Ornamental Horticulturé®
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCGCourse AGRI 261Herbaceous Landscape Plants*; AGRI 262: Woody Landscape Plants*
Alignment
VU Course HORT 255: Landscaping II: Landscape Management and Construction
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Landscape Technician (1.0605);
Credential VU: A.S. Horticulture Technology (01.0601)
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Herbaceous Landscape Plants

7234.D1.1 Identify, maintain, and properly select the major groups of annual bedding plants.

7234.D1.2 Identify, maintain, and properly select the major groups of perennial flowering plants.

7234.D1.3 Identify, maintain, and properly select tmeajor groups of hardy ornamental grasses.

7234.D1.4 Explain the cultural requirements of annuals, perennials and grasses in Midwestern
landscapes.

7234.D1.5 Describe the growth characteristics of major herbaceous plant groups and their use in vg
landscape situations.

7234.D1.6 Demonstrate the proper techniques of planting, watering, fertilizing, and pruning herbace
landscape plants.

Domain Woody Landscape Plants

7234.D2.1 Identify major ornamental trees by their leaves, bark, buds seebls

7234.D2.2 Identify major ornamental shrubs by their leaves and flowers

7234.D2.3 Explain the cultural requirements of woody ornamental plants in Midwestern landscapes

7234.D2.4 Describe cultural requirements of major native and exotic woody orndaiglants

7234.D2.5 Evaluate trees and shrubs for specific site requirements

7234.D2.6 Demonstrate proper installation and maintenance techniques for trees and shrubs

Domain Additional

7234.D3.1 Understand fundamentals of residential aodmmercial landscape design

7234.D3.2 Demonstrate knowledge of drafting techniques in landscape design, such as using basin
operation.

7234.D3.3 Develop a portfolio of work
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Agriculture, Food and Natural Resources

Precision Agriculture

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7117 | Principles of 7116 | Precision 7113 | Crop 7236 | Precision
Agriculture Agriculture Management Agriculture
Capstone

7238 | Agribusiness
Capstone

Principles of Agriculture

Career Cluster Agriculture Food and Natural Resources

Program of Study | Ag Mechanical and Engineering, Agcience; Plants or Animals, Horticulture, Landscaping
NaturalResources, Precision Agriculture

NLPS Sequence | A

Course Code 7117
Course Principles of Agriculture is a twgmester course that will cover the diversity of the
Description agricultural industry and agribusiness concepts. Students will developdanstanding of the

role of agriculture in the United States and globally. Students will explore Agriculture, Fo
and Natural Resource (AFNR) systems related to the production of food, fiber and fuel a
associated health, safety and environmentamagement systems. Topics covered in the
course range from animals, plants, food, natural resources, ag power, structures and
technology, and agribusiness. Participation in FFA and Supervised Agricultural Experien
(SAE) will be an integral part of tligurse in order to develop leadership and career ready

skills.
Prereq(s)/Ce None
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
Counts Toward Counts as a directed elective or elective creditsaibdiplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 Vocational Agriculture K2
Rules 4647 Any Agribusiness Licensd 2

Any Standard Agriculture license
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Occupational Specialist I, 11, or 1l in related course approved for a CTE pathway
balance of all Agriculture relatable subject matter

ITCCourse
Alignment

Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist: Agriculture Education in AgrilassiriManagement
Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
REPA/REPA 3 CTE: Agriculture-92

POSTSECONDARY AND CREDENTIAL INFORMATION

Workplace Specialist: Agribusinesg®
Workplace Specialist | dIrin related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter

AGRI 100: Introduction to Agriculture

VU Course
Alignment

AGBS 101ntroduction to Agribusiness Management

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precisi(
Agriculture Specialist (1.0201);
VU: CG Agribusiness (1.0101)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS ANIMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
RAAGNAOGdzAAZ2Y 2F GKS ¢g2NI RQa AYLRNIIyYyd O

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the wor

7117.D1.4 Understand US production systems for major grain crops, including Crop Rdégstems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impact AFNR syditmrak etate,
national and global levels.

7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, ang
economic princigs are used to analyze and solve problems in agriculture and agribusine

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture

interacts with the aggregate economic system.
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7117.D2.3 To have studentsecognize the role of producers, input suppliers, food marketing
organizations, and consumers in the U.S. Agricultural economy.

7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness exj
prospective employeeand how students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify and exfain the implications of required regulations to maintain and improve safety
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Useappropriate protective equipment and demonstrate safe and proper use of AFNR toog
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to aghkithose opportunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performan
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skilbkcessary to succeed in, or further prepar
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formalrad informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work units, departmeimigianizations, interorganizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agricultue Experience (SAE)

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D06.3 Develop an individual SAEogram and implementation plan for record keeping skills.
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Precision Agriculture

Career Cluster

Agriculture Food and Natural Resources

Program of Study

Precision Agculture

NLPS Sequence

B

Course Code

7116

Course Precision Agriculture describes the purpose and concepts of precision agriculture and pr,

Description farming through classroom and lddased instruction. It involves understanding and
operation of the various precision agriture tools including GPS, GIS, and VRT. Students
learn how to collect data, analyze data and use the information to make decisions. Provi
an understanding and justifications that demonstrate the economic and environmental
benefits of precision agulture. The Precision Agriculture course also incorporates the us
UAVs. Students will demonstrate UAV competency and handling in order to achieve the
107 UAS certification.

Prereq(s)/Ce Principles of Agriculture

Req(s)

Credits Credits: 2 sem&ter course, 2 semesters required, 1 credit per semester, 2 credits maximy

Counts Toward

Counts as a directed elective or elective credits for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCCourse
Alignment

Funding Moderate Value Level |
Bulletin 400 Vocational Agriculture K2
Rules 447 Any Agribusiness Licensel 2
Any Standard Agriculture license
Occupational Specialist I, 11, or 1l in related course approved@gitapathway with a
balance of all Agriculture relatable subject matter
Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subjecatter
REPA/REPA 3 CTE: Agriculture-92

Workplace Specialist: Plant & Soil Sciend2 9
Workplace Specialist | or 1l in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter

POSTSECONDARY ANREDENTIAL INFORMATION

PAET 100: Introduction to Precision Agriculture; PAET 107: Unmanned Aerial Vehicles i
Precision Agriculture
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VU Course AGBS 260: Introduction to Precision Ag; AGBS 240: Drones/UAS (UnmannedSAisteais)

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: TC Precision Agriculture Specialist (1.0201);

Credential VU: CG Agribusiness (1.0101)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 WorKagaunications,

Arts/Sciences IVYT 113 Student Success in Technology

Requirements VU: ENGL 101 English Composition, COMM 143 Speech, COMP 201 Computers in Bug
MATH 102 College Algebra, MATH 103 Quantitative Reasoning, or MATT 109 Business
Social Science Elective (3)

Promoted

Certifications

Competency # Competency

Domain Precision Agriculture

7116.D1.1 Describe the basic purpose and concepts of precision agriculture.

7116.D1.2 Determine basic principles of the variow®ls of precision agriculture including GPS, GIS a
VRT.

7116.D1.3 Recall basic knowledge of GPS and how it works.

7116.D1.4 Recognize the use of these tools to collect data, analyze data and use the information to
a decision.

7116.D1.5 Describgustifications that demonstrate the economic or environmental benefits of precisi
agriculture.

7116.D1.6 Locate support resources for the systems

7116.D1.7 Demonstrate proper setup and operation of guidance and documentation systems.

Domain Unmanned Aerial Systems

7116.D2.1 Describe the benefits of UAVs operation in the Precision Agriculture industry.

7116.D2.2 Differentiate between multrotor and fixed wing aircraft and determine flight operating
characteristics.

7116.D2.3 Demonstrate safe flight operation of an UAV.

7116.D2.4 Understand the rules and regulations of operating a drone/UAS

7116.D2.5 Understand sensors and data used in various industry monitoring (RGB, NIR, NDVI and
Mapping)

7116.D2.6 Decipher lighting conditions for best sensor imaging results

7116.D2.7 Practice flying exercises in gathering, processing and delivering the data to the client apy
commonly used software programs

7116.D2.8 Choose the correct imagery for the mission.

Page |144



Next Level Programs of Study

J :leammlharwuﬁxﬂwmdaﬂa

Crop Management

Career Cluster

Agriculture Food and Natural Resources

Program of Study

Precision Agriculture

NLPS Sequence

C

Course Code

7113

Course Crop Management wiirovide an understanding of plant nutrient requirements and how tc

Description provide for those needs to achieve efficient crop production through classroom aoatskedh
instruction. Students will understand proper fertilizer materials, application methods and
techriques. Instruction on soil analysis by demonstrating proper soil testing techniques w
will be used to create fertility plans for proposed crops. Integrated pest management ang
evaluation of various pest controls with minimal impact on the enviroriwél also be an
emphasis of the course.

Prereq(s)/Ce Principles of Agriculture

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or electoredits for all diplomas
Counts as a quantitative reasoning course*
Counts as a science credit*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 Vocational Agriculture K2
Rules 447 Any Agribusiness Licensel 2
Any Standard Agriculture license
Any Occupational Specialist I, Il, or 11l in Agricultut@ 9
Rules 2002 CTE: Agriculture with high school setting
Workplace Specialist: Agriculture Educatio®iant & Soil Science
REPA/REPA 3 CTE: Agriculture-52

Workplace Specialist: Plant & Soil Sciend®9

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse AGRI 117: Soil Science; AGRI 217: Soil Fertility

Alignment

VU Course AGBS 110ntegrated Pest Management; AGBS 254: Nutrient Management
Alignment

Four Yr Course
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Alignment

Postsecondary ITCC: TC Precision Agriculture Specialist (1.0201);

Credential VU: CG Agribusiness (1.0101)

Liberal ITCC: MATH 12%pplied Technical Mathematics; COMM 104 Workplace Communications

Arts/Sciences IVYT 113 Student Success in Technology

Requirements VU: ENGL 101 English Composition, COMM 143 Speech, COMP 201 Computers in Bus
MATH 102 College Algebra, MATH 103 Quantitative Reasoning, or A Budiness Math,
Social Science Elective (3)

Promoted

Certifications

Competency # Competency

Domain Soil Science

7113.D1.1 Understanding applied chemical, physical, and biological concepts related to soil.

7113.D1.2 Understanding of the origin, classification, and distribution of soils and their relationship t
people and food production.

7113.D1.3 Understanding of the fertility management and conservation of soils.

7113.D1.4 Understand the environmentatripact of soil use.

Domain Nutrient Management

7113.D2.1 Understanding plant nutrient requirements and how to provide for those needs to achievg
efficient crop production.

7113.D2.2 Use concepts and principles to calculate nutrient needs of theardithe proposed crop

7113.D2.3 Analyze the soil pH and calculate the lime needs of the soil and proposed crop

7113.D2.4 Calculate the various decision impacts on profits

7113.D2.5 Know common fertilizer materials.

7113.D2.6 Understand proper fertilizeapplication methods and techniques.

7113.D2.7 Create fertility plans for corn, soybean, wheat, and alfalfa production.

7113.D2.8 Recognize the 17 chemical elements

7113.D2.9 Read and interpret soil analysis

7113.D2.10 Explain andlemonstrate proper techniques for taking soil test

Domain Pest Management

7113.D3.1 Apply the fundamentals of plant identification as they relate to weeds, diseases and inse

7113.D3.2 Identify the most prevalent weeds found in Indiana.

7113.D3.3 Identify the most prevalent insects in Indiana.

7113.D3.4 Identify the most prevalent plant disease in Indiana.

7113.D3.5 Categorize pesticides and growth regulators according to their toxicity to warm blooded
animals, fish, and bees.

7113.D3.6 Usechemical information to evaluate the various controls of pests with minimal impact on
environment and beneficial insects, pathogens and animals present.

7113.D3.7 Outline a schedule of safety procedures to be followed when using pesticides.

7113.D3.8 Identify the pests associated with crop loss

7113.D3.9 Determine when plant pest control measures are necessary.

7113.D3.10 Estimate the proportion of the crop affected.
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7113.D3.11

Estimate the economic losses to be expected if control measurescangsed.

7113.D3.12

Estimate cost of control measures. Describe the nature of concepts of working capital, at
of cash, and cash flow from operations.

Precision Agriculture Capstone

Career Cluster

Agriculture Food and NaturdResources

Program of Study

Precision Agriculture

NLPS Sequence

D

Course Code

7236

Course The Precision Agriculture Capstone course builds upon the knowledge and skills develoy

Description the Principles, Precision Agriculture and Crop Managemedebeloping advanced skills tha
students can apply to the field. As a capstone course, students should have the opportu
apply their knowledge and use skills through an intensive dvasled learning experience.

Prereq(s)/Ce Principles of Agriculture; Precision Agriculture; Crop Management

Req(s)

Credits Credits: 2 semester course, 2 semesters requiredl cedits per semester, 6 credits max

Counts Toward

Counts as a directed elective or elective credits for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO

Moderate Value Level Il

Bulletin 400

Vocational Agriculture €2

Rules 4647

Any Agribusiness Licens€l2

AnyStandard Agriculture license

Occupational Specialist I, Il, or 1l in related course approved for a CTE pathway
balance of all Agriculture relatable subject matter

Rules 2002

CTE: Agriculture with high school setting
Workplace Specialist | d¢irin related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter

REPA/REPA 3

ITCCourse
Alignment

CTE: Agriculture-92

Workplace Specialist: Plant & Soil Sciend®9

Workplace Specialist | or Il in related course approvea 6T E pathway with a
balance of all Agriculture relatable subject matter

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 111: Introduction to Crop Production*; PAET 201: GPS Guidance Systems*; PAET
Application Control*; PAEA22: Precision Agriculture Applications of Geographic Informati
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Systems*; PAET 280: @P Internship

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: TC Precision Agriculture Specialist (1.0201);

Liberal
Arts/Sciences
Requirements

ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicatig
IVYT 113 Student Success in Technology

Promoted
Certifications

CONTENSTANDARDS AND COMPETENCIES

Competency # Competency

Domain Crop Production

7236.D1.1 Explain aspects of U.S. agricultural production.

7236.D1.2 Describe major types of cropping systems.

7236.D1.3 Explain how soils influence crop production.

7236.D1.4 Explain hybrid and variety development, and influence of GM technology on crop produc

7236.D1.5 Formulate crop fertilizer recommendations based on soil test results, and design appropt
application techniques including correct timing guldcement

7236.D1.6 Describe field crop physiology, growth and development.

7236.D1.7 Develop tillage and crop management systems.

7236.D1.8 List characteristics of sustainable agriculture systems.

7236.D1.9 Learn about interaction betweecommon crop production practices and environmental
quality

7236.D1.10 Understand how crop fertilizer recommendations are generated

7236.D1.11 Learn about appropriate application of technological advances in agronomy to current cr
production systems

7236.D1.12 Understand the interaction among common crop production practices, agricultural
sustainability, and environmental quality

7236.D1.13 Employ scientific concepts to address issues facing the food, agriculture, and natural res
system

Domain G5 Guidance Systems

7236.D2.1 Demonstrate competency in GPS constellation and signal frequency

7236.D2.2 Differentiate between communication protocols

7236.D2.3 Describe the level of accuracy necessary for differentn8olled guidance systems

7236.D2.4 Differentiate between RTK, CORS, and virtual reference stations

7236.D2.5 Demonstrate competency in installation, setup, and troubleshooting of assisted steering
components

7236.D2.6 Demonstrate competency in installation, setup, arnslibleshooting integrated steering
systems

Domain Application Controls
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7236.03.1 Demonstrate the use and functionality of rate controllers

7236.D3.2 Demonstrate the use and functionality of overlap control

7236.D3.3 Identify pumps, valves, and soledsi

7236.D3.4 Demonstrate competency in sprayer nozzle selection

7236.D3.5 Describe the equipment used in precision planting systems

7236.D3.6 Describe the equipment used in precision harvesting systems

Domain Ag Application of GIS

7236.D4.1 Outline the objectives of using a geographic information system.

7236.D4.2 Explain the special GIS considerations of precision agriculture data and processing, suck
encoding and import/export.

7236.D4.3 Demonstrate the ability to develop amdanipulate a database.

Agribusiness Capstone

Career Cluster

Agriculture Food and Natural Resources

Program of Study

Precision Agriculture

NLPS Sequence

D

Course Code

7238

Course
Description

Agribusiness Management Capstone course is astmester course that introduces
students to the Principles of agribusiness management and leadership from a local and
global perspective, with the utilization of technology. The course will help students build
strong knowledge base of the agribusinestustry as they study agribusiness types,
communications, agricultural law, leadership, and teamwork, ethics, and agricultural
economics. Additionally, students will understand the role of selling in the agricultural
economy, stressing the points and terghih 2 38 y SOSaal NBE Ay (2R
will demonstrate principles and techniques for planning, development, application and
management of agribusiness systems through prejested learning and a supervised
agriculture experience (wotthased larning) programs.

Prereq(s)/Ce
Req(s)

Any Agriculture Concentrator Sequence

Credits

Credits: 2 semester course, 2 semesters requireBlclledits per semester, 6 credits max

Counts Toward

Counts as a directed elective or elective fordgllomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO

Moderate Value Level Il

Bulletin 400

Vocational Agriculture &2
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Rules 447 Any Agribusiness Licensel 2

Any Standard Agriculture license

Any Occupational Specialist I, I, or Il in Agricultut@ 9
Rules 2002 CTE: Agriculture with high school setting

Workplace Specialist: Agriculture Education in Agribusiness Management
REPA/REPA 3 CTE: Agriculter512

POSTSECONDARY AND CREDENTIAL INFORMATION

Workplace Specialist: Agribusinesg®

ITCCCourse
Alignment
VU Course AGBS 152: Agricultural Sales*; AGBS 130: Agribusiness Leadership and Development
Alignment
Four YrCourse
Alignment
Postsecondary VU: CG Agribusiness (1.0101)
Credential
Liberal VU: ENGL 101 English Composition, COMM 143 Speech, COMP 201 Computers in Bu
Arts/Sciences MATH 102 College Algebra, MATH 103 Quantit&®e@&soning, or MATT 109 Business Mat
Requirements Social Science Elective (3)
Promoted
Certifications
CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
Domain Agriculture Sales
7238.D1.1 Understand the many possible situations of-firthe sales and other sales employment
opportunities.
7238.D1.2 Develop a marketing video for their major
7238.D1.3 Enhance communication skills and build a foundation understanding why we buy produc
7238.D1.4 Execute sales skills and techniques byectnal sale made to current sales representatives
7238.D1.5 Analyze sales presentations to understand the sales process
Domain Agriculture Leadership
7238.D2.1 Recognize the value of leadership in the agribusiness industry
7238.D2.2 Readand interpret how leaders impact today's agribusiness
7238.D2.3 Research leadership styles and how they have changed in the past
7238.D2.4 Explain the importance of communication skills in agribusiness
7238.D2.5 Understand the importance of teamwloin workgroups
7238.D2.6 Analyze the effects of leadership decisions on the performance of a company and its hur
resources
7238.D2.7 Perform positively in group situations to solve a variety of cases and analytical situations
Domain Agribusiness Management
7238.D3.1 Understand the importance of continuing hfeng learning for employment.
7238.D3.2 Develop problerrsolving skills within a castudy context.
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7238.D3.3 Demonstrate ability to synthesize agribusinessimen.

7238.D3.4 Discuss agribusiness decisions and their outcomes and their impact on future business
decisions.

7238.D3.5 Develop an analysis of a business simulation over 8 years

7238.D3.6 Present a presentation of the analysis of the busimes$ormance for stockholders.

Page |151




Next Level Programs of Study

J :leam|rglharwumslcrlndaﬂa

Agriculture, Food and Natural Resources

Natural Resources

Principles

CTE Concentrator A CTE Concentrator B Pathway Capstone

7117 | Principles of

Agriculture

5180 | Natural Resourceg 7270 | Forestry and 7262

Wildlife
Management

Agricultural
Research
Capstone

7271 | Soil and Water

Management

5229 | Sustainable
Energy

Alternatives

Principles of Agriculture

Career Cluster

Agriculture Food andNatural Resources

Program of Study

Ag Mechanical and Engineering, Agcience; Plants or Animals, Horticulture, Landscaping
Natural Resources, Precision Agriculture

NLPS Sequence

A

Course Code

7117

Course Principles oAgriculture is a twesemester course that will cover the diversity of the

Description agricultural industry and agribusiness concepts. Students will develop an understanding
role of agriculture in the United States and globally. Students will explore AgrgHaod,
and Natural Resource (AFNR) systems related to the production of food, fiber and fuel a
associated health, safety and environmental management systems. Topics covered in th
course range from animals, plants, food, natural resources, agmpstvactures and
technology, and agribusiness. Participation in FFA and Supervised Agricultural Experien
(SAE) will be an integral part of this course in order to develop leadership and career res
skills.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective credits for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO

Moderate Value Level |
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Any Standard Agriculture license

Occupational Specialist I, 11, or 1l in related course approved for a CTE pathway
balance of all Agriculture relatable subject matter

Rules 2002

CTE: Agriculture with high school setting

Workplace Specialist: Agriculture Education in Agribusiness Management

Workplace Specialist | or 1l in related course approved for a CTE paththay
balance of all Agriculture relatable subject matter

REPA/REPA 3

ITCCourse
Alignment

POSTSECONDARY AND CREDENTIAL INFORMATION

CTE: Agriculture-22

Workplace Specialist: Agribusinesg®

Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatébsubject matter

AGRI 100: Introduction to Agriculture

VU Course
Alignment

AGBS 101: Introduction to Agribusiness Management

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precisi(
Agriculture Specialist (1.0201);
VU: CG Agribusiness (1.0101)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS ANIMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
RAAGNRAOGdzOAZ2Y 2F GKS g2NIRQa AYLRNIFIyd O

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the wor

7117.D1.4 Understand US production systems for major grain crops, including Crop Rddgstems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impact AFNR sydimrak etate,
national and global levels.

7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, ang
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economic princigs are used to analyze and solve problems in agriculture and agribusine

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture
interacts with the aggregate economic system.

7117.D2.3 To have studentsecognize the role of producers, input suppliers, food marketing
organizations, and consumers in the U.S. Agricultural economy.

7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness exf
prospective employeeand how students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify and exfain the implications of required regulations to maintain and improve safety
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Useappropriate protective equipment and demonstrate safe and proper use of AFNR too
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to aghkithose opportunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performan
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skilkcessary to succeed in, or further prepar
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening idormal and informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work unitgpartments, organizations, interorganizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervied Agriculture Experience (SAE)

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D06.3 Develop arindividual SAE program and implementation plan for record keeping skills.

Natural Resources

Career Cluster

Agriculture Food and Natural Resources

Program of Study

Natural Resources

NLPS Sequence

B

Course Code

5180
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Course Natural Resources is a two semester course that provides students with a background in

Description environmental science and conservation. Course work includes-baréarning activities
that encourage students to investigate areas of environmental concern. Stuadents
introduced to the following areas of natural resources: soils, the water cycle, air quality,
outdoor recreation, forestry, minerals, interrelationships between humans and natural
systems, wetlands, wildlife, safety, careers, leadership, and supeagsedltural experience
programs.

Prereq(s)/Ce Principles of Agriculture*

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as an elective or directed elective for all diplomas.
Fulfills a science requirement for all diplomas.

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2028 school year because this coursen@uded in
Perkins V pathways.

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding Moderate Value Level |

Bulletin 400 +20F GA2Yy 12 | ANR Odzf G dzNB Y

Rules 4647 l'ye ! ANROdzmky $§F& [AOFRESRD! IANA Odz (i dzNB
Specialist I, II, dil in Natural Resources12

Rules 2002 / ¢9Y ! ANROdzZ GdzZNBE oA GK KAIK aO0OKz22f asSi
Natural Resources Management

REPA/REPA 3 [/ ¢9Y | ANMOdze @ dlNBI p OS { LISOAHAZ AaGY bl {dzN

POSTSECOIRRY AND CREDENTIAL INFORMATION

AGRI 115Natural Resources Management

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENSTANDARDS AND COMPETENCIES

Competency

Domain

Safety
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Demonstrate safety practices when working in an outdoor environment

Use proper safety practices/personal protective equipment when working nathral
resources for work ancecreation

Identify and utilize proper safety practices and personal protective equipmdabaratory
settings

Domain

Natural Resources Management

Analyze the interdependence of organisms within an ecosystem (e.g., food mietss,
impact ofkeystone species, etc.) and assess the dependence of orgammsnusliving
components (climate, geography, energy flow, nutrient cycling, etc.)

Evaluate biodiversity in ecosystems and devise strategies to enhance the funcéion of
ecosystem and thavailability of natural resources by increasing the levdliodliversity

Identify different types of bioticg.g.,plants, animals, etc.) and abiotie.§.,minerals, soil,
wind, solar, water, air, etc.) natural resources in order to protestiservemanage, and
understand their role in a healthy ecosystem

Identify invasive species and understand their impact on the environment

Domain

Ecology

Assess the role that the atmosphere plays in the regulation of natural dyitesgen, water,
carbon, et.)

Assess the causes.§.,human, natural, etc.) and impacts of climate change, disduss
strategies to lessen its impact on natural resource systems

Identify aquatic system®(g.,wetlands, watersheds, riparian zones, etc.) avdluate their
role in ecosystem function

Analyze how ground and surface water quality and quantity affect ecosyfstection

Describe the stages of ecological succession

Analyze and summarize examptdshabitat disturbances and habitat resilience

Compare and contrast techniques associated with sustainable forestry (e.g., staber
improvement, diversity improvement, reforestation, etc.) to developanagement plan

Compare and contragechnigues associated with soil management (e.g.,ssmiley and
interpretation, erosion control, etc.) to develop a management flag.,erosion control,
maximizing biodiversity, plant productivity, soil health, etc.)

Comprehend and apply ecologicaincepts €.g.,population ecology, populatiodensity and
population dispersion, etc.) to living organisms in hatural resosystems

Analyze factors that influence the establishment and spread of invasive specidsate their
impact, and determinghe appropriate steps to prevent or minimigee impact of invasive
species

Domain

Humans and Natural Resources

Identify the history and specific purpose of agenceeg.(SWCD, NRCS, USDA, E64,and
laws associated with natural resourcgstems on local, state, amdtional levels (e.g., water
regulations, game laws, historic preservation lagrsyironmental policy, etc.)

Evaluate the impact and effectiveness of agencies associated with natural ressystass

Assess and explain hadifferent kinds of human activity (e.g., agriculture, industry,
transportation, etc.) affect the use and availability of natural resources (swigrals, wildlife,
water, etc.)

Discuss causes and solutions of species extinction anidghartance ofbiodiversity

Analyze how social considerations can affect the use and sustainability of makoatces
such as wind turbines, solar panel farms, and hyeleztric dams
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Examine and explain how economics affect the exploitation, coatieny andpreservation of
natural resources

Develop strategies and materials to communicate information to the pudgarding topics
related to the management, protection, enhancement, amgprovement of natural resources

Domain

Utilization of Naturd Resources

Assess the sustainable production, harvesting, processing and use of plant, anidnadjuatic
wildlife species

Assess the sustainable extraction, processing and use of minerals and fossil fuels

Identify, assess, and apply the usesatural resources for outdoor recreati@pportunities

Domain

Maintenance and Protection

Identify and assess methods.g.,fire, grazing, harvesting, plantings, etc.) usedtanage and
improve forests, rangeland, wildlife habitat, and the biologiedlth ofstreams

Identify and assess management techniques for improving outdoor recreagipartunities

Identify, assess, and apply the uses of natural resources for outdoor recregjiamtunities

Demonstrate geospatial skills, tools and techmyids to aid in developingnplementing and
evaluating natural resource management plans (land sungg@gyraphic coordinate systems
GIS data, etc.)

Identify and discuss ecologically harmful species and diseases

Forestry and WildlifeManagement

Career Cluster

Agriculture Food and Natural Resources

Program of Study

Natural Resources

NLPS Sequence

C

Course Code

7270

Course Forestry and Wildlife Management is a two semester course that provides students with

Description opportunities to participate in a variety of activities including laboratory work. Students w
explore concepts related to environmental and ecological impacts, forestry management
timber harvesting, tree production, and wood utilization, as well ag@mwental issues and
career exploration

Prereq(s)/Ce Principles of Agriculture

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a Directed Elective or Elective fadiplbmas
Counts as a science credit*

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO
Level |

Moderate Value

Bulletin 400

+20F GA2Y 12 | INRA Odzt G dzNB Y
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Rules 4647 l'ye ! INAOdzmAMy SEANVERDNRABIPA Odzf (G dzNB  f A
Specialist I, II, or 11l in AgriculturelQ

Rules 2002 / ¢9Y ! ANROdzZf G dzNBE 6AGK KAIK aoKz22f asi
[ FyRaOFLIS al yl3aSySyi 2 2 NJtiewftukeOS  { LISOA I

REPA/REPA 3 / ¢9Y | ANKOdz 2 eNBI p OS { LISOA L £ AMiHl Y 2 2 NIRLY
Specialist: Ornamental Horticulturel?

ITCCCourse

Alignment

VU Course

Alignment

Four YrCourse

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted

Certifications

Competency # Competency

7270.D1.1 Define forestry and explain the importance of forestry dokstry management

7270.D1.2 Identify the role of government and private organizations in managing forestry resources

7270.D1.3 Analyze historic and current trends in the forestry industry

7270.D1.4 Evaluate and analyze the interrelationships betweame$try and humans.

7270.D1.5 Compare and contrast techniques associated with sustainable forestry (e.g., timber stanc
improvement, diversity improvement, reforestation, etc.).

7270.D1.6 Analyze a forest in order to determine which foredghniques would improve that habitat.

7270.D1.7 Devise a forest management plan that improves the habitat while sustainably maximizing
amount of timber that can be harvested.

7270.D1.8 Define forest ecology, structure, and types of forest classifina

7270.D1.9 Investigate physical characteristics of trees, plant processes, growth, and taxonomy.

7270.D1.10 Explain the environmental and economic impact of deciduous and coniferous trees nativ
Indiana

7270.D1.11 Distinguish wood characterisiéncluding wood properties, products, wood identification, &
physiology.

7270.D1.12 Identify and safely utilize forestry tools and equipment.

7270.D1.13 Survey land and cruise timber.

7270.D1.14 Recommend management practices including gerpatiential, reforestation, timber stand
improvement, and harvesting.

7270.D1.15 Evaluate methods for forest protection from insect, disease, and other destructive agentg
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7270.D2.1 Analyze the dynamics of an ecosystem.

7270.D2.2 Examine the diverse compents of habitat and its relation to wildlife.

7270.D2.3 Calculate the population dynamics that relate to wildlife.

7270.D2.4 Identify the human role in wildlife and habitat management as it applies to historic, social
political, and economiconcerns.

7270.D2.5 Examine the human impact on wildlife resources.

7270.D2.6 Examine the federal and state laws and regulations that pertain to the conservation and
preservation of wildlife.

Soil and Water Management

Career Cluster

Agriculture Food and Natural Resources

Program of Study

Natural Resources

NLPS Sequence

C

Course Code

7271

Course Soil and Water Management is a two semester course that provides students with

Description opportunities to participate in gariety of activities including laboratory work. Students will
explore concepts related to geological information system mapping (GIS), soil and land
water and aquatic ecology, as well as environmental issues and career exploration

Prereq(s)/Ce Principles of Agriculture

Req(3

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a Directed Elective or Elective for all diplomas
Counts as a science credit*

Dual Credit Status

X(PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding Moderate Value Level |

Bulletin 400 +20F GA2Yy 12 | ANR Odzf G dzNB Y

Rules 4647 l'yed ! ANROdzmky $§F& [ AOFRESRD! INA Odzf (i dzNB
Specialist I, I, or lih Natural Resources 2

Rules 2002 / ¢9Y ! ANAOdz GdzNBE ¢gAGK KAIK aoOKz22f &S
Natural Resources Management

REPA/REPA 3 [/ ¢9Y | ANMOdze @ dlNBI p OS { LISOAHAZ AadGY bl {dzN

POSTSECONDARND CREDENTIAL INFORMATION
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VU Course

Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted

Certifications

Competency # Competency

7271.D1.1 Use analytical procedures and instruments to manage environmental service systems wi
soil and water

7271.D1.2 Analyze and interpret laboratory and field samples in soil and water service systems.

7271.D1.3 Collect ancprepare sample measurements using appropriate data collection techniques.

7271.D1.4 Utilize data analysis to identify trends in a data sample and assess the confidence that ¢
drawn from those conclusions.

7271.D1.5 Properly utilizescientific instruments in soil and water monitoring situations (e.g., laborato
equipment, environmental monitoring instruments, etc.).

7271.D1.6 Calibrate and use laboratory equipment according to standard operating procedures.

7271.D1.7 Calibrate andise environmental monitoring instruments according to standard operating
procedures.

7271.D1.8 Evaluate the impact of public policies and regulations on soil and water service system
operations.

7271.D1.9 Interpret and evaluate the impact of laws, ageexipolicies and practices affecting soil and
water service systems.

7271.D1.10 Analyze the structure of laws associated with soil and water service systems.

7271.D1.11 Analyze the specific purpose of government agencies associated with soil and weaies se
systems.

7271.D1.12 Assess the intent, feasibility and effectiveness of policies, practices and initiatives comm
business and advocacy groups associated with soil and water systems.

7271.D1.13 Compare and contrast the impact of currdreénds on regulation of soil and water service
systems (e.g., climate change, population growth, international trade, etc.).

7271.D1.14 Develop proposed solutions to environmental issues, problems and applications using
scientific principles of soil sciee, hydrology, microbiology, chemistry and ecology.

7271.D1.15 Apply soil science and hydrology principles to environmental service systems.

7271.D1.16 Use a soil survey to determine the land capability classes for different parcels of land in &
area.

7271.D1.17 Evaluate the soil composition in order to predict the impact of that soil on environmental
service systems.

7271.D1.18 Conduct tests of soil to determine its potential for filtration of groundwater supplies and
likelihood for flooding.
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7271.D119 Assess the effectiveness of precautions taken to prevent or reduce contamination of
groundwater supplies.

7271.01.20 Apply chemistry principles to environmental service systems.

7271.D1.21 9@ fdz2h 4GS I al YL SQ& & 2 kebultsOnigySnvpadi dbrisileratioyisRn
environmental service systems.

7271.D1.22 9@l fdz2 GS I al YL SQa ¢l GSNJ OKSYAadNER YR
environmental service systems.

7271.D1.23 Apply microbiology principles to envirommtal service systems.

7271.D1.24 Assess how the activities of microorganisms in soil affect environmental service systems
ecosystem biodiversity.

7271.D1.25 Analyze the microbial populations present in an area and assess how carbon cycling is
affected.

7271.D1.26 Use pollution control measures to maintain a safe/ healthy soil and water systems.

7271.D1.27 Identify and distinguish types of pollution and distinguish between point source and nonp
source pollution.

7271.D1.28 Research ways iwhich pollution can be managed and prevented and propose solutions tg
meet the needs of local systems.

7271.D1.29 Use tools, equipment, machinery and technology common to tasks in soil and water serv
systems.

7271.D1.30 Use technological and mathemedil tools to map land, facilities and infrastructure for soil &
water service systems.

7271.D1.31 Demonstrate surveying and cartographic skills to make site measurements in order to ad
concerns and needs within soil and water service systems &ituat

7271.D1.32 Interpret and evaluate GIS data to come to a conclusion about a scenario specific to soil
water service systems.

7271.D1.33 Analyze and document examples of utilization of breaking technology in soil and water
systems.

7271.D1.34 Perform assessments of soil and water conditions using equipment, machinery and
technology.

7271.D1.35 Evaluate a sample of water to determine its quality and if it has been contaminated.

7271.D1.36 Evaluate a sample of soil to determine itsadjty and if it has been contaminated.

Sustainable Energy Alternatives

Career Cluster Agriculture Food and Natural Resources

Program of Study | Natural Resources
NLPS Sequence C

Course Code 5229
Course Sustainable Enerdyf 4§ SNY I A @dSa oNRIFRSya | adadzRSyi
Description friendly energies. In this course students will use a combination of classroom, laboratory

field experiences to analyze, critique, and design alternative energy systems. Class cont]
and activities center on renewability and sustainability for our planet. Topics covered in t
course include the following types of alternative energies: solar, wind, geothermal, biomg
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and emerging technologies. Leadership development, supervisedlagdatexperiences,
and career exploration opportunities are explored in the field. Sustainable energy is also

included.
Prereq(s)/Ce Principles of Agriculture*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semestedi® enaximum
Counts Toward Fulfills a science course requirement for all diplomas

Counts as a directed elective or elective for all diplomas
Dual Credit Status | X (PCL/CTE)

Additional Notes *Principles course is not required until 2028 schoolear because this course is included i
Perkins V pathways.

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level |

Bulletin 400 +20l GA2Yy-12 | ANX Odz G dz2NB Y

Rules 4647 lye {dFyYyRFNR ! ANROdz GdzNB £ AOSyas

Rules 2002 | Agéicdlture with high school setting

REPA/REPA 3 [/ ¢9Y ! ANKMOde @ NBI p OS { LISOAKRAAGY {dzAaG!
POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse AGRI 119Sustainable and Alternative Energy

Alignment

VU Course

Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences
Requirements

Promoted
Certifications
CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
Domain Renewable Energy
Core Standard 1 | Students applknowledge of renewable resources to the management of those resources
SEAL.1 Differentiate renewable fuels and renewable enerfyyf ¢ SUST 100)
SEAL.2 Differentiate renewable, nomenewable, sustainable, and exhaustibeTi¢ SUST 100)
SEAL.3 Identify natural sources of kinetic, thermal, and light eneidg¥¢{ SUST 100)
SEAL.4 Evaluate the impact of alternative energy sources on the environment.
SEAL.5 QELX AY (KS & BNBGST400)Y2 3SYSy i o
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SEAL.6 Compareappropriate energy sources per settingT¢ SUST 100)

SEAL.7 Identify advantages and disadvantages to alternative energy sources

SEAL.8 Evaluate the impact of alternative energy sources on the environment

SEAL.9 Identify and describe variodsrms of energy

SEAL.10 Explain how converting to green energy would affect the agriculture industry

SEAL.11 Explain how converting to green energy would affect costs to producers and consumers

Domain Solar Energy

Core Standard 2 | Students apply concepts of renewable resources to solar energy.

SEA2.1 Investigate passive environmental systemvd ¢ SUST 100)

SEA2.2 Contrast photovoltaic system performancdgT¢ SUST 100)

SEA2.3 Monitor a photovoltaic systerutput to effective lumen ratiol¢yT¢ SUST 100)

SEA2.4 Demonstrate solar heat systems performanbd ¢ SUST 100)

SEA2.5 Describe solar energy and how it is harnessed

SEA2.6 Explain the difference between passive solar and active solar

SEA2.7 Evaluate the advantages and disadvantages of using solar energy

SEA2.8 5SaONAROGS o0FaAO a2tk NI Y208SYSyid FyR STFSO

SEA2.9 Predict solar position using solar path diagrams

SEA2.10 Describe how a photovoltaic solar cetbrks

SEA2.11 Identify factors that reduce/enhance solar irradiation

Domain Wind Energy

Core Standard 3 | Students apply concepts of alternative energy resources to wind energy.

SEA3.1 Research varying wind energy system3 ¢ SUST 100)

SEA3.2 Design small wind blades using common materialBqSUST 100)

SEA3.3 Investigate site issues for wind energy system&qd SUST 100)

SEA3.4 Describe wind energy and the way it is harnessed

SEA3.5 Explain whyarmers and ranchers are amenable to wind technology

SEA3.6 Evaluate the advantages and disadvantages to wind technology

SEA3.7 Compare topography of different quadrangles and geographical features that could affec
wind conditions

SEA3.8 Evalate short term weather conditions and their implications on wind turbines

Domain Geothermal Energy

Core Standard 4 | Students discover geothermal energy as an alternative energy resource.

SEAM.1 Differentiate geothermal power and geothermal hebtT¢ SUST 100)

SEM.2 Describe geothermal heat sep parametersl{¢T¢ SUST 100)

SEA.3 Describe geothermal energy and the way it is harnessed

SEA .4 Evaluate the advantages and disadvantages of using geothermal energy

SEAL.5 Analyze a @igram of a geothermal power plant

Domain Biomass Systems

Core Standard 5 | Students evaluate various aspects of biomass systems as alternative energy resources.

SEA5.1 Compare potential biomass feedstodiT{¢ SUST 100)

SEA5.2 Identify limiting factors of the use of biomass for energyTic SUST 100)

SEA5.3 Describe anaerobic digestiolv{¢ SUST 100)

SEA5.4 Model a small scale Anerobic Digestion clokmp systemlyT¢ SUST 100)

SEA5.5 Describe the process usedproducing alcohol from biomass

SEA5.6 Produce alcohol and garoducts from biomass
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SEAG.7 Explain the process of transesterification

SEA5.8 Diagram the process used in producing biodiesel from biomass

SEA5.9 Explain the process édrmentation

SEA5-10 Explain the process of methanogenesis

SEA5.11 lllustrate the process used in producing methane from biomass

SEA5.12 Produce methane and egroducts from biomass

SEA5.13 Describe the scientific principles relateddomposting

SEA5.14 Explain biomass and sources of biomass

SEA5.15 Assess the characteristics of biomass that make it useful for biofuels production
SEA5.16 Evaluate the technologies used to create biofuels from biomass

Domain EnergyTechnologies

Core Standard 6 | Students research emerging renewable energy resource technologies.

SEA6.1 Research other renewable sources of enetgy{ SUST 100)

SEA6.2 Critique viability of other system&/{'¢ SUST 100)

SEA6.3 Research storage issues and possibilitieBq SUST 100)

SEA6.4 Describe hydroelectrigenerationtechniques and procedures

SEA6.5 Discuss the feasibility of new and emerging energy resources

SEA6.6 Discuss emerging and alternative electrisyer generation technologies and fuel sources
SEA6.7 Diagram biogeochemical cycles and explain the processes

Domain Careers

Core Standard 7

Students examine the scope of career opportunities in and the importance of agriculture
the economy.

SEA7.1 Define and explore environmental and natural resource agriculture and environmental ar|
natural resource agribusiness and their role in the economy

SEA7.2 Evaluate and explore the environmental and natural resource career oppaesitiit
agriculture

SEA7.3 Identify how key organizational structures and processes affect organizational performan
and the quality of products and services

SEA7.4 Demonstrate those qualities, attributes and skills necessary to succeed in, lerfprepare
for, a chosen career while effectively contributing to society

Domain Leadership

Core Standard 8

Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical componemtile@unded
agricultural education.

SEA8.1 Acquire and demonstrate communicationliksuch as writing, public speaking, and listenin
while refining oral, written, and verbal skills

SEA8.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills

SEA8.3 Examine roles within teams, work units, departments, organizations,-iatganizational
systems, and the larger environment

SEAB.4 Acquire the skills necessary to positively influence others

SEA8.5 Develop a skill set to enhance the fia® evolution of the whole person

Domain Supervised Agriculture Experience

Core Standard 9

Students validate the necessity of a Supervised Agricultural Experience (SAE) program &
critical component to avell-roundedagricultural education.
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SEAD.1 Explain the nature of and become familiar with those terms related to an SAE program
SEA9.2 Explore the numerous possibilities for an SAE program which a student might develop
SEA9.3 Develop an individual SAE program and implement record keeping skills

Agricultural Research Capstone

Career Cluster

Agriculture Food and NaturdResources

Program of Study

Agriienceg Platns or AnimalsAgMechanical and Engineering

NLPS Sequence

D

Course Code

7262

Course Agricultural Research Capstone course includes extended laboratory, field, and literature

Description investigations in one or more specialized agricultural science disciplines, such as animal
food, natural resources, biotechnology, engineering, etc. Students enrolled in this coursg
apply scientific applications, concepts, principles, andydgsiocess to solve complex, real
world issues in agriculture. Students will become familiar with laboratory procedures use
an educational, research, or industrial setting. Students will complete anferalirse project
and presentation, such as aeaiific research paper, agriscience fair project, or some othe
suitable presentation of their findings.

Prereq(s)/Ce Any Agriculture Concentrator Sequence

Req(s)

Credits Credits: 2 semester course, 2 semesters requiredlcledits per semester, 6 creglimax

Counts Toward

Counts as a directed elective or elective credits for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCCourse
Alignment

Funding Moderate Value Level I

Bulletin 400 Vocational Agriculture K2
Science/Biology-22

Rules 447 Vocational Agriculture K2
Any Standard Agriculture license
Biology 912

Rules 2002 CTE: Agriculture with high school setting
Life Science with high school setting

REPA/REPA 3 CTE: Agriculture-52

POSTSECONDARY AND CREDENTIAL INFORMATION

Life Science-42
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VU Course

Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted

Certifications

Competency # Competency

7262.D1.1 Examine historical and current data to identify issues impacting AFNR systems.

7262.D1.2 Evaluate and explain emerging trends and the opportunities they may create within the A
systems.

7262.D1.3 Evaluate and explain how scientists use the scientific method to build upon previous find
in current and emerging research.

7262.D1.4 Solve problems in AFNR workplaces or scenarios using technology.

7262.D1.5 Evaluate themportance of technology use and how it impacts AFNR systems.

7262.D1.6 Analyze and assess at least two public policies that impact each AFNR system.

7262.D1.7 Create and propose a hypothetical policy that will impact current AFNR systems.

7262.D1.8 Evduate geographic data and select necessary data sets to solve problems within AFNR
systems.

7262.D1.9 Devise a strategy to solve a problem in an AFNR system using a set of economic data.

7262.D2.1 Execute health, safety and environmental procedures togy with regulatory and safety
standards.

7262.D2.2 Construct and implement methods to evaluate compliance with required safety, health ar
environmental management regulations.

7262.D2.3 Create and implement a health and safety policy plan for AkdiRplaces.

7262.D2.4 Assess various emergency response plan requirements for an AFNR workplaces and/or

7262.D2.5 Examine and categorize examples of how to avoid health or safety risks in AFNR workpl

7262.D2.6 Create a plan tonitigate the level of contamination or injury identified as a risk in the
workplace.

7262.D2.7 Design and implement plans to ensure the use of appropriate protective equipment wher
using various AFNR tools and equipment.

7262.D2.8 Evaluate and select apgpriate tools and equipment to complete AFNR tasks.

7262.D2.9 Assess and demonstrate appropriate operation, storage and maintenance techniques fol
tools and equipment.

7262.D3.1 Maintain and interpret laboratory records documented itahoratory to ensure data accurag
and integrity (e.g., avoid bias, record any conflicts of interest, avoid misinterpreted result
etc.).

7262.D3.2 Devise a strategy for ensuring the security of data and information collected in a laborato
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7262.D3.3 Assess the need for personal protective equipment in a variety of situations and select th
appropriate equipment to wear when working with biological and chemical materials.

7262.D3.4 Perform waste disposal according to the standard operating procedures.

7262.D3.5 Perform ongoing maintenance of laboratory equipment according to the standard operati
procedures (e.g., calibration, testing, etc.).

7262.D3.6 Operate advanced laboratory equipment and measurement devices.

7262.D4.1 Evaluate progress towaiFNR career goals and identify opportunities for improvement ai
ySOSaal NE | R2dzaAalGYSydGa G2 2ySQa LXly 27F

7262.D4.2 LYL SYSy(l 2ySQa LISNE2YIf LIy 2F FOQlAzy
experiences and evaluate progresddentify opportunities for improvement and necessary
adjustments.

7262.D4.3 Evaluate, update and improve a set of personal tools to reflect current skills, experiences
education, goals, etc. and complete the processes needed to pursue and obtain aicaneel
AFNR pathway.

7262.D4.4 Assess personal skills and align them with potential career opportunities in AFNR pathwi
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Agriculture, Food and Natural Resources

Veterinary Science

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7280 | Principles of 7281 | Veterinary Sciencg 5070 | Advanced Life 7282 | Veterinary
Veterinary Science Sciences, Animals Science Capstone
Principles of Veterinary Science
CareerCluster Agriculture Food and Natural Resources

Program of Study | Veterinary Science
NLPS Sequence | A

Course Code 7280
Course Principles of Veterinary Science is a-semester course that provides students with an
Description overview of the smalind large animal veterinary industry which includes companion, foog

and exotic animals. Principles of Veterinary Science will cover skills common to specific
veterinary career topics such as animal care, veterinary assistant, veterinary technician,
veterinarian. Students will learn foundational veterinary knowledge for large and small
animals which includes practical lab skills and common office practices.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credgraester, 2 credits maximum
Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status | X (PCL/C)E
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 b2 tAOSyasS | @FAatlrotS

Rules46-47 b2 tAOSyasS | @gFAatlrotS

Rules 2002 22N] LX I OS {LISOALEAAGY +£SGSNAYI NB /¢
REPA/REPA 3 22N LI | OS { LISOmu t AAGYY +!SH SIND oz NaEzNIDp 6 A {
ITCCCourse

Alignment
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VU Course
Alignment

Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted NAVTA
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Foundational Vet Knowledge

Identify the basic anatomy and physiology of animals

Understand what normal physiology is including theriogenology (reproduction)

Analyze veterinary terms as to their meanings and recognize common prefixes, suffixes,
roots

Know the medical terminology relating to the organism and the position

Develop appropriate use of directional terms

Describe anatomical structures and body systems by using appropriate medical terminol
Recognize, pronounce, spell, atefine medical terms relating to diagnosis, pathology, and
treatment of animals

Demonstrate mathematical skills for client assessment and treatment

Convert, calculate, and analyze problems as it relates to veterinary medicine

Interpret data such awables, charts, and graphs

Recognize the importance of animals in our society and explain the hamaral bond
Identify trends, issues, and historical events that have influenced animal use and care
Describe the legal aspects of animadlfare and animal rights; in addition, evaluate the
principles of veterinary medical ethics

Develop knowledge and practical skills in the area of animal behavior and communicatio
Recognize behaviors and communications related to illness and reproduct

Domain BasicOffice and Hospital Procedures

Practice techniques for communicating with the veterinary medical team and client
Understand ethical conduct in relationship to tayto-dayoperations of a vet hospital
Demonstrateknowledge of basic cleaning techniques of animal kennels and bedding,
examination rooms, hospital facilities, and surgical suites

Practice procedures for care, maintenance, and use of diagnostic, therapeutic, surgical,
anesthetic equipment andupplies

Determine and record temperature, pulse, respiration, body condition score, and weight
patients

Demonstrate knowledge of basic normal and abnormal animal behavior and describe the
characteristics and signs of a healthy animal

Utilize patent & personnel safety measures and discuss emergency procedures

Be familiar with OSHA regulations and understand the types of hazards common in the

Page |169



Next Level Programs of Study Elch-l;ﬁ

veterinary practice
Place and remove small animals from cages and place and restrain small animals on tal

floor

w !X eée R23 FyR OFG al¥Side Ydzai¢t$§
w !X e 9tATFOSOGKEFEY O2ff ! NJ

w !X e NBaadNIXAyd LRtS

w 5SY2yaidNIGS adlryRAY3I: aAdGaGAy3a FyR f1I i
w eeghize when to alter normal restraint for compromised patients in the exam raem (
Ringworm, Contagious diseases, Ectoparasite infestation) and describe appropriate actig
personnel to notify

Restrain birds, rabbits, pocket pets, and exotics i@atl)

Restrain large animals (Optional)

w IFTftGSNE GAST IyR t£tSIFIR K2NRSA
w wSaiNrAy OFddtS g K2NESaA

w !X e dsAilOK

w !X e yz2asS dGz2y3ak fSIRa

w wSAGNIAYld 2F &aKSSL) 3 agAys
w [2FR fFNBS |yAYIfa

Veterinary Science

Career Cluster Agriculture

Program of Study | Veterinary Science
NLPS Sequence B

Course Code 7281
Course Veterinary Science is a tvg@mester course that provides students with opportunities to
Description participate in a variety of activities includitaporatory work. Students will explore concepts

related to medical terminology, laboratory procedures, clinical examination procedures,
principles of animal diseases, as well as work in veterinary clinic management and veter
law and ethics.

Prereq(s)/Ce Principles of Veterinary Science

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status | X (PCL/@)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 b2z tAO0OSyaS | @FAtlrotS
Rules 4647 b2z tAO0OSyaS | @FAtlrotS
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Rules 2002 2 2NJ LX F OS {LISOAIfAEAGY £SOUSNRAYIl NB /I ¢
REPA/REPA 3 2 2NJ] LX F OS {LISOmu f AAGYY +!1STHEIND gz NENE 6 A G

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse
Alignment

VU Course
Alignment

Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted NAVTA
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Pharmacy and Pharmacology

Know the Legal requirements and procedures for preparing, storing, and dispensing
pharmacological and biological agents

Classify the common drugs used in veterinary medicine know the toxicology of the comn
used drugs and identify the contraindicat® side effects, and normal and abnormal drug
reactions and interactions

Use basic medical terminology and be able to simplify the terminology for the client
Understand the various routes of administration of pharmacological and biolagjeals
(including vaccines) and identify the equipment used to administer medications, including
restraints

Label and package dispensed drugs correctly

Store, safely handle and dispose of biological and therapeutic agents, pesticides, and
hazardous wste

Explain the proper methods of disposal for syringe, needles, and other sharp objects
Perform inventory control procedures including restocking supplies and checking expirat
dates

Domain Exam Room Procedures

Express anal sacs using the external method

Identify external parasites: mites, lice, fleas, and ticks

Recognize AKC dog breeds and CFA cat breeds

Be able to properly identify the gender of small animal species, particularly felines
Perform exanroom grooming(i.e., trimming nails, external ear canal cleaning, gtc.
Domain Small Animal Nursing

Define zoonosis and identify potential zoonotic diseases

Practice isolation procedures
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Define the process of hazardous waste disposal

Describe and perform basic sanitation

Perform and document initial and ongoing evaluations of physical, behavioral, nutritional
environmental status of animals to provide for optimal animal/client safety and health

w ! YAYLFf | &asaag¥eShhiqued; igckding Buynbtdirgitsidito surgery,
hospitalization, physical exam, and excluding anesthetic monitoring

w ! YRSNAGFYR (GKS LINAYOALX Sa 2F | yAYlFf o
w 5SY2yaiGNIGS | o6l aA0 dzy RSNE ( koyidRiang ahd 2 T
recognize signs and symptoms that may indicate disease or illness

Perform animal nursing and clinical diagnostic procedures (including but not limited to pg
operative care, catheterization, wound management, blood pressure measurement,
electrocardiography) to aid in diagnosis, prognosis, and implementation of prescribed
treatments Clinical diagnostic procedures, including but not limited to blood pressure
measurement, electrocardiography, tonometry

w a2yAl2NkNSBa i Nlherapy ahd recdrdSofsiersiation2 NJ Ff dzA R
w 5SY2yaidNriS dzyRSNAERGIYRAY3I 2F GNBFGYSY
Animal nursing procedures including but not limited to pre/poperative care technique,
casting,bandaging.

w !X e YR NBY23S 0 I (gobihede§ and thiRvrafisSptionall) K &
w t SNF2NY KIYR LAfEfAY3a 6R23IZ OF G0

w t SNF2NY GKSNI LISdziAO ol GKAYy3IS o6Fairodo 3N
w /[ tSFy SEGSNYIf SN OFylfa

w t NBLJ}I NB Tigndiets- be abdotabyNspetidil dietary needs

Practice animal first aid, triage, and emergency/critical care techniques

Provide a safe, sanitary, and comfortable environment for animals to ensure optimal
healthcare and client/personnel safety.

w !''YAYFE KFEFYREAY3 FYyR NBAGNI Ayl GSOKYAI
w ! YAYFf Kdzaol yRNE

w 5AaSFasS O2yiNRf FyR LINBGSyiuAzy (GSOKYyA
care, herd health)

w ClFOAftAGE Of SIFYyAy3da YR RAAAYFSOGA2Yy (S
Demonstrate an understanal of the euthanasia angostmortemcare

Advanced Life Science, Animals (L)

Career Cluster Agriculture

Program of Study | Agriscience; Veterinary Science
NLPS Sequence C;B

Course Code 5070
Course Advanced Life Science: Animals tw@semester course that provides students with
Description opportunities to participate in a variety of activities including laboratory work. Students w

explore concepts related to history and trends in animal agriculture as related to animal
welfare, husbandryliseases and parasites, laws and practices relating to handling, housi
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environmental impact, global sustainable practices of animal agriculture, genetics, breed
practices, biotechnology uses, and comparative knowledge of anatomy and physiology G
animals used in animal agriculture.

Prereq(s)/Ce Principles of Agriculture*; or Principles of Veterinary Science*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as an elective or directed elective for all diplomas.
Fulfills a science requirement for all diplomas.
Qualifies as a quantitative reasoning course

Dual Credit Status

X (PCL/CTE)

Additional Notes

*The Principles courses are not a required preiisiie until the 20242025 school year.
However Principles of Veterinary Science is requiredd@tudent to earn concentrator
status in ths pathwayand is highly recommended to be completed before ALS: Animal
Science

ADDITIONAL COURSE INFO

ITCCourse
Alignment

Funding Moderate Value Level |

Bulletin 400 Vocational Agriculture K2
Science/Biology-22

Rules 4e47 Vocational Agriculture K2
Any Standard Agriculture license
Biology 912

Rules 2002 CTE: Agriculture with high school setting
Life Science with high school setting
Workplace Specialist: Veterinary

REPA/REPA 3 CTE: Agriculture-52

POSTSECONDARY AND CREDENTIAL INFORMATION

Life Science-%2
Workplace Specialist: Veterinary

AGRI 107Advanced Animal Science

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications
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CONTENT STANDARDS AND COMPETENCIES

Competency #

Competency

Domain

Historic andCurrent Trends Impacting the Animal Systems Industry

Core Standard 1

Evaluate the development and implications of animal origin, domestication and distributic
and assess animal production methods for use in animal systems basfficiveness.

ALSA.1.1 Evaluate the implications of animal adaptations on production practices and the
environment.

ALSA.1.2 Predict trends and implications of future developments within different animal industries (
production practices and thenvironment.

ASLAL.3 Evaluate the effectiveness of different production methods and defend the use of selecte
methods using data and evidence.

ALSAL.4 Devise and evaluate marketing plans for an animal agriculture product or service.

ALSAL.5 Sdect and defend the use of a specific record management system based upon its
effectiveness for a business related to animal systems.

ALSAL.6 Devise and evaluate plans to manage wildlife populations to achieve optimal ecological
health.

Domain Global Perspective of Laws and Sustainability

Core Standard 2

Analyze and apply laws and sustainable practices to animal agriculture from a global
perspective.

ALSA2.1 Evaluate the impact of laws pertaining to animal agriculture (e.g., pros, cdest eh
individuals, effect on businesses, etc.) and assess the compliance of production practice
established regulations.

ALSA2.2 Select, evaluate and defend the use of sustainable practices in animal agriculture.

Domain Animal Husbandry and Welfare

Core Standard 3

Demonstrate management techniques that ensure animal welfare and analyze procedurg
ensure safety of animal products.

Implement and evaluate qualitgssurance programs and procedures for aniprauction.

ALSA3.1

ALSA3.2 Devise, implement and evaluate safety procedures and plans for working with animals by
species using information based on animal behavior and responses.

ALSA3.3 Devise economical recommendations to increase the welfare of agimanimal systems.

ALSA3.4 Select, evaluate and defend the use of specific tools, technology or equipment used to
perform animal husbandry and welfare tasks.

ALSA3.5 Research and evaluate programs to assure the safety of animal productsnfrmption.

ALSA3.6 Evaluate the effectiveness of animal and/or premise identification progfame given
species.

Domain Animal Nutrition

Core Standard 4

Analyze the nutritional requirements of animals and analyze feed rations to abs@ss
effectiveness

ALSA4.1 Assess nutritional needs for an individual animal based on its growth stage and
productionsystem.

ALSA4.2 Design and defend the use of a nutritional program by demonstrating the
relationshipbetween the nutrientrequirements and the feedstuffs provided.

ALSA.3 Identify essential and neassential nutrients. In addition, describe the relationship betwee

amino acids, vitamins and minerals in the health of cells and organs.
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ALSA.4 Select appropriate feedsffs for animals based on a variety of factors (e.g., economics,
digestive system and nutritional needs, etc.).

ALSA4L.5 Select and utilize animal feeds based on nutritional requirements, using rations for
maximum nutrition and optimaéconomic production.

ALSA4.6 Make and defend decisions regarding whether to use feed additives and growth
promotionsafter researching and considering scientific evidence, production system neec
and goals, and input from industry professionals.

ALSA4.7 Select, evaluate and defend the use of specific tools or equipment used to perform
animalnutrition tasks.

ALSA4.8 Evaluate and summarize the potential impacts, positive and negative, of compliance and
noncompliance with a feed label afekding directions.

ALSAL.9 Research and recommend technology improvements to provide proper nutrition to animg

Domain Animal Reproduction

Core Standard 5

Students evaluate animals for breeding readiness and soundness and apply scientifitegri
to select and care for breeding animals.

ALSA.1 Select breeding animals based on characteristics of the reproductive organs.

ALSAG.2 Evaluate and select animals for reproductive readiness.

ALSA5.3 Treat or cull animals withkeproductive problems.

ALSA5.4 Summarize the process of sexual maturation

ALSA5.5 Identify and discuss various breeding systems in domesticated animals

ALSA5.6 Describe the function of the animal/host defense mechanism

ALSAG.7 Discuss thalirect and indirect impact of disease on animal health

ALSA5.8 Compare and contrast the reproductive organs for male and female domesticated anima
species.

ALSA5.9 Describe ectoderm, endoderm, and mesoderm as three germ layers that give rise to
tissuesand organs. Describe blastula and gastrula formation, and the function of morpho
and recognize their importance in the developmental processes of vertebrates.

ALSA.10 Define and describe estrous cycle(s). Describe how hormones act theiegtrous cycle and
how they are used to suppress it.

ALSAG.11 Discuss the social implications of reproductive and genetic technologies used in
animalhusbandry €.g.,embryo transfer, artificial insemination, gene transfer, cloning).

ALSAG.12 Describe spermatogenesis and sperm motility. List and explain factors that affect both.

ALSAG.13 Describe the steps in lactation.

ALSAG.14 Describe parturition and the method(s) used to predict when it occurs.

ALSAG.15 Select and evaluatelreeding system based on the principles of genetics.

ALSAG.16 Select and evaluate breeding animals and determine the probability of a given trait in the
offspring.

ALSAG.17 Perform a DNA analysis and use the data to make and defend breedingagcis

ALSA.18 Create a plan to differentiate care of a species of breeding animals throughout their grow
stages.

ALSA6.19 Describe ways that animals prevanbreeding andliscuss genetic diversity.

ALSAG.20 Compare and contrast natural seten with artificial selection, as used by humans to
domesticate animals and breed improved varieties.

ALSA6.21 Compare and contrast adaptations of animals for survival in different
environmentalconditions.

ALSAG.22 Describe the role dbiotechnology on the process of selection.
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ALSA6.23 Explain the science behind mammalian cloning. Compare and contrast cloning a gene at
animal.

ALSA6.24 Describe the relationship between genotype and phenotype.

ALSAG.25 Select animal breddg methods based on reproductive and economic efficiency.

ALSAG.26 Evaluate the implementation and effectiveness of artificial insemination techniques.

ALSAG.27 Create and evaluate plans and procedures for estrous synchronizatiparovulation,
flushing, embryo transfer and other reproductive management practices.

ALSAG.28 Select and assess animal performance based on quantitative breeding values for specifi
characteristics.

Domain Animal EnvironmentalConsiderations

Core Standard 6

Students design animal housing, equipment and handling facilities for the major systems
animal production that comply with government regulations and safety standards.

ALSA6.1 Design an animal facility focusing onraal requirements, economic efficiency, sustainabilit
safety and ease of handling.

ALSA6.2 Select, use and evaluate equipment, technology and handling procedures to
enhancesustainability and production efficiency.

ALSA6.3 Evaluatefacility designs and make recommendations to ensure that it meets standards fo
the legal, safe, ethical, economical and efficient production of animals.

ALSA6.4 Evaluate the impact of laws pertaining to animal systems.

Domain Animal Classification, Anatomy, & Physiology

Core Standard 7

Students classify animals according to taxonomic classification systems armdguse (
agricultural, companion, etc.).

ALSA/.1 Assess taxonomic characteristics and classify anmeatsrding to the taxonomic classificatio
system.

ALSA7.2 Recommend different uses for an animal species based upon an analysis of local
marketneeds.

ALSA7.3 Apply knowledge of classification terms to communicate with others about animal systen
an effective and accurate manner.

ALSAY .4 Define the terms hypertonic, hypotonic, and isotonic. Describe the phenomena of osmos
and predict the direction that water will move given the concentrations of solutes in adjac
cells.

ALSA7.5 De<ribe the biochemistry and functions of animal cell membranes. In doing so, describe
fluid mosaic model of the membrane and the role of the cell membrane proteins in
transporting materials in and out of cells.

ALSAY.6 Describe cellularespiration. Recognize that animals perform only respiration, while plants

perform both photosynthesis and respiration. Also, describe the transformation of energy
during respiration, and the role of ATP produced in respiration for other metabolic pexes

Core Standard 8

Students apply principles of comparative anatomy and physiology to uses within
variousanimal systems.

ALSAB.1 Correlate the functions of animal cell structures to animal growth, development, health ar
reproduction.

ALSA8.2 Apply the processes of meiosis and mitosis to solve animal growth, development, health
reproductive problems.

ALSA8.3 Apply knowledge of anatomical and physiological characteristics of animals to
makeproduction and management decisions.

ALSA8.4 Compare and contrast muscle function under anaerobic and aerobic conditions
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ALSAB.5 Identify and explain the major organ systems found in vertebrae systems (Muscular, Ske
Circulatory, Respiratory, Digestive, Nervdasdocrine, Integumentary, Excretory, Urinary,
Immune)

ASLAB.6 Describe the organization of the animal body, cells, tissues, organs, and organ systems

ASLAB.7 Discuss four basic tissue typegithelial, connectivemuscle, and nervous

Core Standed 9

Students select and train animals for specific purposes and maximum performance base
anatomy and physiology.

ALSA.1 Evaluate and select animals to maximize performance based on anatomical and physiolg
characteristics that affedtealth, growth and reproduction

ALSA.2 Choose, implement and evaluate sustainable and efficient procedures (e.g., selection,
housing, nutrition and management) to produce consistently {gjgality animals that are wel
suited for their intended purpses.

ALSA0.3 Evaluate and select animals to produce superior animal products based on instastiards.

Domain Animal Health

Core Standard 10

Students design programs to prevent animal diseases, parasites and other disorders anc
ensureanimal welfare.

ALSAL0.1 Select and use tools and technology to meet specific animal health management goals.

ALSAL0.2 Determine when an animal health concern needs to be referred to an animal health
professional.

ALSAL0.3 Treat commordiseases, parasites and physiological disorders of animals according to
directions prescribed by an animal health professional.

ALSAL0.4 Design and implement a health maintenance and a disease and disorder prevention plar]
animals in their naturadnd/or confined environments.

ALSAL0.5 Identify and describe surgical and nonsurgical veterinary treatments and procedures to
meet specific animal health care objectives.

ALSA10.6 Describe the function of the animal/host defensechanism

ALSA10.7 Describe the use of antibiotics in aninmaalth anddescribe how antibiotics work. Discuss th
impact improper use of antibiotics has on antibiotic resistance.

ALSA10.8 Discuss the role of blood in host defense

ALSA10.9 Discuss the impact of disease on animal health.

ALSA10.10 Describe the various parasites and their impact on organ systems. Discuss host specifici

the importance of it.

Core Standard 11

Students analyze biosecurity measures utilizegrtect the welfare of animals onlacal,
state, national, and global level.

ALSALl.1 Design and evaluate a biosecurity plan for an animal production operation.

ALSAL1.2 Research and evaluate the effectiveness of zoonotic disgesention methods and
procedures to identify those that are best suited to ensure public safety and animal welfa

Domain Environmental Impacts of Animal Production

Core Standard 12

Design and implement methods to reduce the effects of animal prodaan the
environment.

ALSAL2.1 Devise a plan that includes measures to reduce the impact of animal agriculture on the
environment.

ALSAL2.2 Apply valid and reliable research evidence to predict the potential effects of
different environmental conditions for an animal population.

ALSAL2.3 Devise and improve plans to establish favorable environmental conditions for animal

growthand performance based on a variety of factors (e.g., economic feasibility,
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environmentalsustainability, impact on animals, etc.).

Domain

J :leamwgtharwums IGE
Leadership

Core Standard 13

Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component teraunadd
agricultural education.

ALSAL3.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formal and informal settings

ALSAL3.2 Recognize and explain the role of the FFA indineeclopment of leadership, education,
employability, communications and human relations skills

ALSAL3.3 Examine roles within teams, work units, departments, organizations,-inter
organizationakystems, and the larger environment

ALSAL3.4 Acquire he skills necessary to positively influence others

ALSAL3.5 Develop a skill set to enhance the positive evolution of the whole person

Domain SQupervised Agriculture Experience

Core Standard 14

Students validate the necessity of a Superviégdcultural Experience (SAE) program as a
critical component to a wellounded agricultural education.

ALSAL4.1 Explain the nature of and become familiar with those terms related to an SAE program
ALSAL4.2 Explore the numerous possibilities for 8AE program which a student might develop
ALSAL4.3 Develop an individual SAE program and implementation plan for record keeping skills
Domain Careers

Core Standard 15

Students examine the scope of career opportunities in andrtiportance of agriculture to
the economy.

ALSAL5.1 Evaluate the nature and scope of animal sciences in agriculture, society, and the econon
ALSAL5.2 Describe career opportunities and means to achieve those opportunities in animal scieng
ALSAL5.3 Explain the nature of and become familiar with those terms related to an SAE program
ALSAL5.4 Explore the numerous possibilities for an SAE program which a student might develop

Veterinary Science Capstone

Career Cluster

Agriculture

Program of Study

Veterinary Science

NLPS Sequence

D

Course Code

7282

Course Veterinary Science Capstone is a-semester course that builds upon the knowledge and

Description skills developed in the animal and veterinary coursedelgloping advanced skills that
students can apply to the field. As a capstone course, students should have the opportur
apply their knowledge and use skills through an intensive dvasled learning experience.
Students will explore concepts relatedoharmacy and pharmacology, medical math, animg
nursing, radiology and ultrasound imaging, surgical preparation and assisting

Prereq(s)/Ce Principles of Veterinary Science; Advanced Life Science: Animals; Veterinary Science

Req(s)

Credits Credits: 2 semester course, 2 semesters requiredlcledits per semester, 6 credits
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maximum

Counts Toward Counts as a Directed Elective or Elective for all diplomas
Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level Il

Bulletin 400 b2z tAO0OSyaS | @FAatlrofS

Rules 4647 b2z tAOSyaS | @FAatlofS

Rules 2002 2 2 NJ LJ I-OSV{LJ$OAI-Af7\é[:JY igqsm\yl- NEB o
[/ ¢9Y ' ANAOdzf GdzNBE A UK SUSNRARYINE 9ELI

(V)]

REPA/REPA 3 2NJ LX I OS { LSOt AadyY zSGSNAYI NE o
+

2
/ ¢9Y 1 ANA Odzf (G dzNB g A GK SGSNRA Y NE 9ELISN,

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements

Promoted NAVTA

Certifications

Competency # Competency
Domain Vet Office and Hospital Procedures

Greet Clients and demonstrate proper appointment scheduling and rmpgeintments

t NBLI NB F LIINRBLINARLEFGS OSNIATFTAOFGSaA F2N Of
record keeping procedures

Admit patient following the established policies of the veterinary setting

Demonstrate proficiency with typing ammmputer skills

Utilize basic medical terminology

Perform basic invoicing, billing, and payment on account procedures

Inventory supplies on a regular schedule and restock shelves

Maintain xray, surgery, and laboratory logs
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Perform basidiling and retrieving of medical records, radiographs, lab reports, etc.

Domain Surgical Preparation and Assisting
Prepare and maintain the surgical environment, equipment, instruments, and supplies to
the needs of the surgical team and patieqt.
w tNFOGAOS alGSNREtATIGAZ2Y (SOKyAljdzSa FyR
Prepare patient for proceduréncluding surgical site scrub and patient positioning
w t SNF2NY LI GASY(d LRaAdGA2yAy3a GSOKYAI dzS
surgery
Function as a sterile surgical assistant, including but not limited to aiding in tissue handlif
suturing, instrument handling, to ensure patient safety and procedural efficiency
w tNIOGAOS aSLIWAO G§SOKYAI dzS
(VI yRSNﬁG[ YR YR LISNF2NY o0l aA0 adz2NBAOI f
w wSO023yATS adzidzNAy3a YSGK2R&a | yR GSOKyYyA
w alAyladlrAy FfdAR oFflyOS |yR (KSNI LR
Function & a circulating (nosterile) surgical assistant to ensure patient safety and proced
efficiency.
w t N} OiGAOS ai S NIsterife) surgidal aSistiNgpdztetiufesd afdinstiuyhenyé
Maintain proper operating room conduct and asepsis
Perform postsurgical clean up
Fold surgical gowns and drapes
Have knowledge of:
w {dzZNBAOIFt SljdzA LIYSy i
w {dzZNBAOFf NB2Y FyR LINBL) I NBI
w LYyadNdzySyid OftSFyAy3a IyR Ol NB
w t NP LISNJ RA & Ligedlitafwas2es KI 1 I NR2 dza

Domain Laboratory Procedures

Collect, prepare, and maintain specimens fehouse or outside laboratory evaluation; in
addition, practice sample collection, preparation, storing, and shipping techniques

w /2fftS0O0 O2ARSR dzNRyS al YLX Sa

w 5SGSNNAYS LIKeaAOlOl tngdoddBADBINIG A S& 2 F dzNRA Y
w !'adaraid Ay (GKS 02ttt SOGA2y 2F o0f22R &l Y
w /2fftS00 @O2ARSR F¥SOIt alyvyLX Sa ¥2N SEFY
w t NBLINBE FSOFt Ft2dlFGA2y azfdzirazya I yR
w !aarad GKS 5zxa HNdergpSypddeduses NBE G SOKY A OA
w 9ELIXFAY K2g (2 KIyRtS NIoAS&a &dzaLISOG4A
w | FyRftS RA&LRAlIE 2F RSOSIFaSR FyAYLlfa&

Maintain laboratory equipment and supplies to ensure safety and quality of results

Evaluate information obtained from groebservation and microscopic examinations as we
as interpret test results as they pertain to animal health

Understand laboratory diagnostic principles and procedures (e.g., hematology, cytology,
urinalysis, serology, immunology, microbiology, parasgg)o

Ensure all laboratory results are accurately recorded, stock laboratory supplies, and file
laboratory reports
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Domain Radiology and Ultrasound Imaging

Assist the veterinarian and/or the veterinary technician in the completion of diagnostic
radiogrgphs and ultrasound including the restraint and positioning of patients

Produce diagnostic images following safety protocols for operator and patient.

Use hand OR automatic processing in darkroom

Maintain imaging equipment and materials¢asure safety and quality of results.

Know safety techniques for handling processing chemicals
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Introduction to Construction

Career Cluster Architecture andConstruction

Program of Study

NLPSSequence Introductory Course

Course Code 4792

Course Introduction to Construction is a course that will offer handsactivities and realorld
Description experiences related to the skills essential in residential, commercial and civil building

constriction. During the course students will be introduced to the history and traditions of
construction trades. The student will also learn and apply knowledge of the care and saft
of hand and power tools as related to each trade. In addition, studenisitaoeluced to
blueprint reading, applied math, basic tools and equipment, and safety. Students will
demonstrate building construction techniques, including concrete and masonry, framing,
electrical, plumbing, dry walling, HVAC, and painting as developaliyiin accordance with
available space and technologies. Students learn how architectural ideas are converted
projects and how projects are managed during a construction project in this course. Stug
study construction technology topics such esparing a site, doing earthwork, setting
footings and foundations, building the superstructure, enclosing the structure, installing
systems, finishing the structure, and completing the site. Students also investigate topicg
related to the purchasing andaintenance of structures, special purpose facilities, green
construction and construction careers.

Prereq(s)/Ce None

Req(s)

Credits Credits: 1 or 2 semester course, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directeglective or elective for all diplomas

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

Funding Introductory
Bulletin 400 Ly Rdza G1®JKE2f ! NI a
Rules 4647 Ly Rdza 4 NA -MH ¢ S OKyy/RRdz&2 (BN I@tcupatRmuSheatidlist 11 Y

or lll in related course
approved fora CTE
pathway

Rules 2002 ¢SOKy 2t 238 9RdzOI GA2Y $gAGK KAIK aO0OKz22f
Building Trades
2 2NJ LI FOS {LISOALFEAAG AY
related course approved
for a CTE pathway
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REPA/REPA 3

ITCCourse
Alignment

POSTSECONDARY AND CREDENTIAL INFORMATION

¢ SOKy 2f 2 3&mwH RdzC NJALZEYl BS
12

2 2NJ LX FOS {LISOALTAAQ
approved for a CTE pathway

2 2NJ LX F OS { LISOA2t A&GY

{LISOAFtAAGY . dZf
Ay NBtFGSR O2dzNES

/| 2y &G NHZOGA2Y o

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Please refer to current coursstandards

Architecture and Construction: Special Topics

Career Cluster

Architecture andConstruction

Program of Study

NLPS Sequence

Course Code

5654

Course
Description

Architecture and Construction: Special Topics is an extended learfiegence designed to
address the advancement and specialization of careers within the career cluster through
LINE GA&AA2Y 2F | aLISOALIEAT SR O2dzZNBES F2NJ |
learning experience is at a qualified site, amdésigned to give the student the opportunity
to learn and practice technical skills; while working under the direction of the appropriate
licensed professional. Throughout the course, students will focus on learning about
employment opportunities andotaining the knowledge, skills and attitudes essential for
success in specific occupations. Course standards and curriculum must be tailored to th¢
specific profession, preparing students to advance in this career field, and where applica
provide studets with opportunities for certification or dual credit. Participation in a related
CTSO encourages the development of leadership, communication and career related sk
and opportunities for community service.
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Prereq(s)/Ce None
Req(s)
Credits Credits: 1 semester course, up to 3 credits per semester, May be offered for successive

semesters up to 12 credits

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X

Additional Notes

Schools must have an appexvNonstandard Course Waiver on file to be eligible for CTE
Funding.

ADDITIONAL COURSE INFO

ITCCourse
Alignment

Funding Pilot

Bulletin 400 LyRdza G18ié ! NOAF yRIF NR ¢ NI} RS -wH L Yy RdZEELINNE
Vocational License

Rules 4647 Industrial Technology-¥ H Ly Rdza G WNMI f 9 REZGIRE NRY ¢ NI
CivilArchitectural Engineering @ H hOOdzLI G A2y Il f -Afchiléc@rall f A
Engineering M H hOOdzLI GA2Y I f { LIS ORechhdlogylvm . = L
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VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES
Competency
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Advanced Career & Technical Education, College Credit: Architecture and Construction

Career Cluster

Architecture andConstruction

Program of Study

NLPSSequence

Course Code

6132

Course Advanced Career and Technical Education, College Credit is a course title covering any

Description advanced course offered for credit by an accredited-pesbndary institution through an
adjunct agreement with a sendary school. The intent of this course is to allow students t
earn college credit for courses with content that goes beyond that currently approved for
school credit. This course may be used for any dual enroliment course, including a joint
program of study involving a postsecondary partnership.

Prereq(s)/Ce None

Req(s)

Credits Credits: 1 semester course, up to 3 credits per semester, May be offered for successive

semesters up to 12 credits

Counts Toward

Counts as a directed elective @ective for all diplomas

Dual Credit Status

X(PCL/CTE)

Additional Notes

A student should earn at least 3 postsecondary credits for each high school credit. Schg
must have an approved Nonstandard Course Waiver on file to be eligible for CTE Fundir

ADDITIONAL COURSE INFO

Funding Pilot

Bulletin 400 Ly Rdza G18iné ! NLO@Al yRIF NR ¢ NI} RS -MH L Yy RdrILINNE
Vocational License

Rules 4647 Ly Rdza G N -MH ¢ S OLKYYFRZ22 (@ [YE g RErdaly IR (nANgRiAl: Y
CivilArchitectural Engineering @ H hOOdzLIt G A2y f -Ajchidéctall f A
Engineering 9 H hOOdzLJ GA2y Il f {LISOAFfA&AGMH Z L
P LILINR LINR F GS =2 Ol (A 2 v ledialisf ihrél@ed do8rse apptov@didriall
CTE pathwa

Rules 2002 tSOKy2t238 ORdOIGAZY 6AGK KA 3K -AicKiEcRIl
OYIAYSSNAYI 22N LXFOS {LISOAFEA&GY / ADBACT
Constriction M H 22N LX F OS { LIS@MF f A& LIXINE dINR R Al
GAGK KAIK 50K22f aSGdAy3 2 2 N LI F OS { LI

REPA/REPA 3 ¢SOKY2¢( 2 3@RH 9RAZOC G X 2¢/NIPRS 9 urdl FngideariagshH

Workplace Specialist: EngineeringvOx 2 2NJ] LI F OS { LA f A&
Workplace Specialist: Building Trades 9 I LILINE LINA-ME S / 29 NJ A
Specialist in related course approved for a CTE Pathway
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POSBECONDARY AND CREDENTIAL INFORMATION

ITCCourse
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
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Architecture and Construction

Construction Trades Carpentry

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7130 |Principles of 7123 Construction Trade[7122 |Construction Trade| T H n{Construction Trade
Construction Trade General Carpentry Framing and Capstone
Finishing

Principles of Construction Trades

Career Cluster

Architecture andConstruction

Program ofStudy

Construction TradesCarpentry

NLPS Sequence

A

Course Code

7130

Course Principles of Construction Trades prepares students with the basic skills needed to conti

Description a construction trade field. Topics will includeismoduction to the types and uses for
common hand and power tools, learn the types and basic terminology associated with
construction drawings, and basic safety. Additionally students will study the roles of
individuals and companies within the constiantindustry and reinforce mathematical and
communication skills necessary to be successful in the construction field.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 Standard Trade & Industrial: Building Tradek?K
Industrial Arts 712, K12

Rules 447 Standard Trade & Industrial: Building Tradek29
Occupational Specialist I, 1l or lll: Building Trad&2 9
Industrial Technology-&K2
Industrial Education-H2

Rules 2002 Technology Education with highr®ol setting
Workplace Specialist: Building Trades
Workplace Specialist in related course approved for a CTE pathway

REPA/REPA 3 Technology EducationB2
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CTE: Trade and Industrial: Building Trad&é2 5
Workplace Specialis€onstruction 912

J :leamwglharwuﬁmc%
Workplace Specialist: Building Trade$®

Workplace Specialist in related course approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse BCTI 100: Introduction to Construction Technology

Alignment

VU Course CNST 100: Construction Seminar; CNST 120: Construction Safety
Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);
Credential VU: CG Construction Carpenter Assistd6t0000)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicatig
Arts/Sciences IVYT 113 Student Success in Technology

Requirements VU: ENGL 101 English Composition, MATH 100+ level or higher,
Promoted NCCER Core Certification

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Construction Trades

7130.D1.1 Comply with OSHAQ training requirements. Explain the safety obligations of workers,
supervisors, anthanagers to ensure a safe workplace.

7130.D1.2 Review basic mathematical functions and explain their applications to the construction
trades.

7130.D1.3 Identify and explain specific applications of hand tools that are widely used in the constrt
industry, such as hammers, saws, levels, pullers, and clamps.

7130.D1.4 Provide detailed descriptions of commonly used power tools, such as drills, saws, grinde
sanders. Review applications, proper use, safety, and maintenance. Demonstratetpolver,
use in onthe-job settings.

7130.D1.5 Discuss basic terms for construction drawings, components, and symbols. Explain the di
types of drawings and interpret and use drawing dimensions.

7130.D1.6 Explain how ropes, chains, hoists, loadargj cranes are used to move material and
equipment from one location to another on a job site.

7130.D1.7 Identify the roles of individuals and companies in the construction industry.

7130.D1.8 Recognize hazards associated with matehalsdling and explain proper materials handling
techniques and procedures.

Domain Construction Industry

7130.D2.1 Recognize direct job opportunities in theonstruction field.

7130.D2.2 Recognize indirect job opportunities in theonstruction feld.

7130.D2.3 Become familiar with new residential building products.

7130.D2.4 Understand the connection between residential construction and related fields.

7130.D2.5 Understand the importance of safety training and education indbmestruction industry.

7130.D2.6 'YRSNEOGFYR GKS NBfIFIUA2YAKALI 60SG6SSy 62N,
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7130.D2.7 Understand and appreciate the roles that OSHA and INSayen the construction industry.

7130.D2.8 Understand the hazards involved in the residential construction industry.

7130.D2.9 Understand basic drafting/drawing techniques and how to apply themwtorking drawings.

7130.D2.10 Understand the elationship between individual building components and a structure as a
whole.

7130.D2.11 PGAETATS RATFSNBY(H NBaz2dz2NOSa (G2 dzyRSNREG I
limitations.

7130.D2.12 Understand basic print reading for the constructimdustry.

Construction Trades: General Carpentry

Career Cluster

Architecture andConstruction

Program of Study

Construction TradesCarpentry

NLPS Sequence

B

Course Code

7123

Course Construction Trades: General Carpetifds upon the skills learned in the Principles of

Description Construction Trades and examines the basics of framing. This includes studying the
procedures for laying out and constructing floor systems, wall systems, ceiling joist and
framing, and basic stalayout. Additionally, students will be introduced to building envelop
systems.

Prereq(s)/Ce Principles of Construction Trades; or Principles of Architecture, Engineering and Constry

Req(s)

Credits Credits: 2 semester course, 2 semesteguired, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |

Bulletin 400 Standard Trade & Industrial: Building Tradek?K
Industrial Arts 712, K12

Rules 447 Standard Trade & Industrial: Building Tradek29
Occupational Specialist I, Il or 1lI: Building Trad&2 9
Industrial Technology-K2
IndustrialEducation KL2

Rules 2002 Technology Education with high school setting
Workplace Specialist: Building Trades
Workplace Specialist in related course approved for a CTE pathway

REPA/REPA 3 Technology EducationB2

CTE: Trade and Industrial: Bing Trades 82
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Workplace Specialist: Building Trade$2®

Workplace Specialist in related course approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCGCourse BCTI 101introduction to Carpentry, Part 1; BCTI 102: Introduction to Carpentry, Part 2
Alignment

VU Course CNST 105: Framing; CNST 105L: Framing Laboratory

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);

Credential VU: CG Construction Carpenter Assistant (46.0000)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicatid
Arts/Sciences IVYT 11&tudent Success in Technology

Requirements VU: ENGL 101 English Composition, MATH 100+ level or higher,

Promoted NCCER Carpentry Level 1

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain General Carpentry

7123.D1.1 Review thehistory of the trade, describe the apprentice program, identify career opportun
for carpentry and construction workers, and list the skills, responsibilities, and characterig
worker should possess. Discuss the importance of safety in the cotistrindustry.

7123.D1.2 Categorize the building materials used in construction work, including lumber, sheet mats
engineered wood products, structural concrete, and structural steel. Describe the fastene
and adhesives used in construction wokkscuss the methods of squaring a building.

7123.D1.3 Provide descriptions of hand tools and power tools used by carpenters. Demonstrate saf
proper operation, as well as care and maintenance.

7123.D1.4 Apply the techniques for reading anding construction drawings and specifications with ar
emphasis on drawings and information relevant to the carpentry trade. Generate quantity
takeoffs.

7123.D1.5 Examine framing basics and the procedures for laying out and constructing a wood flapr
common lumber, as well as engineered building materials.

Domain Carpentry Basics

7123.D02.1 Describe procedures for laying out and framing walls, including rougidgor and window
openings, constructing corners, partition Ts, and bracing watlow the procedure to
estimate the materials required to frame walls.

7123.D2.2 Describe types of roofs and list instructions for laying out rafters for gable roofs, hip roofs
valley intersections. Compare stibkilt and trussbuilt roofs. Listhe basics of roof sheathing
installation.

7123.D2.3 Investigate the concept of the building envelope and explain its components. Describe ty|

windows, skylights, and exterior doors, and list instructions for installation.
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7123.D2.4 Compare types of stairs and common building code requirements related to stairs. Exam
techniques for measuring and calculating rise, run, and stairwell openings, laying out stri
and fabricating basic stairways.

7123.D2.5 Attain readiness to tak NCCER Carpentry Level | certification exams.

7123.D3.1 Understand the application of conventional fiberglass/asphalt roof shingles.

7123.D3.2 Apply carpentry skills, methods, and techniques to lab and/eth@qob settings.

Construction Trades: Framing and Finishing

Career Cluster

Architecture andConstruction

Program of Study

Construction TradesCarpentry

NLPS Sequence

C

Course Code

7122

Course Construction Trades: Framing and Finishing prepstregents with advanced framing skills

Description along with interior and exterior finishing techniques. Topics include roofing applications,
thermal and moisture protection, exterior finishing, efddmed steel framing, drywall
installation and finishing, doors amtbor hardware, suspended ceilings, window, door, floo
and ceiling trim, and cabinet installation.

Prereq(s)/Ce Principles of Construction Trades; Construction Trades: General Carpentry

Req(s)

Credits Credits: 2 semester course, 2 semesteguired, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |

Bulletin 400 Standard Trade & Industrial: Building Tradek2K
Industrial Arts 712, k12

Rules 447 Standard Trade & Industrial: Building Tradek29
Occupational Specialist I, Il or lll: Building Trad&2 9
Industrial Technology-K2
IndustrialEducation KL2

Rules 2002 Technology Education with high school setting
Workplace Specialist: Building Trades
Workplace Specialist in related course approved for a CTE pathway

REPA/REPA 3 Technology EducationB2

CTE: Trade and Industrial: Bing Trades 82
Workplace Specialist: Constructiori2
Workplace Specialist: Building Trade$2
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POSTSECONDARY AND CREDENTIAL INFORMATION

Workplace Specialist in related course approved for a CTE pathway

Arts/Sciences
Requirements

ITCGCourse BCTI 103Carpentry Framing and Finishing, Part 1; BCTI 104: Carpentry Framing and Fin
Alignment Part 2

VU Course CNST 160: Finish Carpentry; CNST 160L: Finish Carpentry Laboratory

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);

Credential VU: CG Construction Carpenter Assistant (46.0000)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicatig

IVYT 11&tudent Success in Technology
VU: ENGL 101 English Composition, MATH 100+ level or higher,

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

NCCER Carpentry Framing and Finishing Level 2

Competency # Competency

Domain Framing

7122.D1.1 Demonstrate how to read and interpret a set of commercial drawings and specifications.

7122.D1.2 Describe the types and grades of steel framimaterials andollow instructions for selecting
and installing metal framing for interior and exiar walls, loadbearing and nonbearing walls
partitions, and other applications.

7122.D1.3 Analyze the various types of exterior finish materials and their installation procedures,
including wood, metal, vinyl, and fibeement siding.

7122.D1.4 De<ribe the selection and installation of various types of insulating materials in walls, flo
and attics. List the uses and installation practices for vapor barriers and waterproofing
materials.

7122.D1.5 Demonstrate how to properly prepare the rooéck and install roofing for residential and
commercial buildings.

Domain Finishing

7122.D2.1 Explain the installation of metal doors and related hardware in draehed, woodframed,
and masonry walls, along with their related hardware, suclvelssets and door closers.
Discuss the installation of wood doors, folding doors, and pocket doors.

7122.D2.2 Describe the various types of gypsum drywall, their uses, and the fastening devices and
methods used to install them. Follow detailedtructions for installing drywall on walls and
ceilings using nails, drywall screws, and adhesives. Discusmfireoundrated walls.

7122.D2.3 List the materials, tools, and methods used to finish and patch gypsum drywall. Discuss
automatic aaxd manual taping and finishing tools.

7122.D2.4 Examine the materials, layout, and installation procedures for many types of suspended
ceilings used in commercial construction, as well as ceiling tiles, drywall suspension syst
and pantype ceilings

7122.D2.5 Describe the different types of trim used in finish work and demonstrate the proper methg

for selecting, cutting, and fastening trim to provide a professional finished appearance. (\
trim finishes painting; staining)

Page |192



Next Level Programs of Study

J :leammlharwuﬁxﬂwmdaﬂa

7122.D2.6 Followdetailed instructions for the selection and installation of base and wall cabinets an
countertops.

7122.D2.7 Attain readiness to take the NCCER Carpentry Framing and Finishing Level 2 certificatio
exams.

7122.D3.1 Learn to complete quality inspaots/checks on each task

7122.D3.2 Apply recognized construction standards

Construction Trades Capstone

Career Cluster

Architecture andConstruction

Program of Study

Construction TradesCarpentry

NLPS Sequence

D

Course Code

7242

Course The Construction Trades Capstone course covers the basics of electricity and working w

Description concrete. Electrical topics include the National Electric Code, electrical safety, electrical
circuits, basic electrical construction drawings, and esgidl electrical services. Students
may also gain an understanding of concrete properties, foundationspsigbades, and
vertical and horizontal formwork. The course prepares students for the NCCER Carpent
Forms Level 3 and Electrical Level 1¢entés.

Prereq(s)/Ce Principles of Construction Trades; Construction Trades: General Carpentry; and Constru

Req(s) Trades: Framining and Finishing

Credits Credits: 2 semester course, 2 semesters requiredlcledits per semester, 6 credits

maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level Il

Bulletin 400 Industrial Arts 712, KM H {GFYRFNR ¢NJ} RS -wH LY RJZELINNE
Vocational License

Rules 4647 Ly Rdza G NR I-MH ¢ S OKWRER(ENM YT RBdz§IRE NRY ¢ WI
CivilArchitectural Engineering @ H Occupational Specialist I, 11 or 1ll: Ghrthitectural
Engineering 9 H hOOdzLIr GA2yFf {LISOAFTfAAGUMH X L
P LILINRLINR I GS +20FGA2y Il f [ AOSyas h O OdzLJ
CTE pathwa

Rules2002 ¢CSOKy2t23& 9RdzOFGA2Y 6A0GK KA 3IK -Aichieciiglf

9y AAYSSNRY3
Construction 9v H

2 2NJ LI I OS
2 2NJ LX I OS

{LISOALtAAGY [ ADAT
{ LISO M| pprogridte’CTE dizkrisR A
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gAGK KAIK a0Kz22f aSaiAiay3 2 2NJ LX I OS { LI

REPA/REPA 3 ¢ SOKy2f 23@eH 9RdZ0¢ X 2¢/NIJpRS 9 Ly Rdza (i NoRH- f
Workplace Specialist: EngineeringvOH 2 2NJ LI F OS { LIQGA I £ A &
Workplace Specialist: Building Tradem @ I LILINE LINA-MA S / 29 NJ A
Specialist in related course approved for a CTE Pathway

ITCCCourse BCTI 130: Introduction to Electrical; BCTI 201: Carpentry Forms, Part 1; BCTI 202: Carp

Alignment Forms, Part 2; BCTI 280:-Op/Internship

VU Course CNST 155: Electrical Wiring; CNST 155L.: Electrical Wiring Laboratory

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CTCarpentry Specialist, TC Carpentry Specialist (46.0415);

Credential VU: CG Construction Carpenter Assistant (46.0000)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMMW®D@Kplace Communications,

Arts/Sciences IVYT 113 Student Success in Technology

Requirements VU: ENGL 101 English Composition, MATH 100+ level or higher,

Promoted

Certifications

Competency # Competency

Domain Basic Electrical

7242.D1.1 Describe the electrical trade and discuss the career paths available to electricians.

7242.D1.2 Discuss safety rules and regulations for electricians, including precautions for electrical h
found on the job. Examine th@SHAmMandated lockout/tagout procedure.

7242.D1.3 QELX AY St SOUGNROIE O2yOSLIia d&ASR Ay hKY
theory, electromotive force, resistance, and electric power equations.

7242.D1.4 Analyze serieqarallel, and seriekJl NI £ £ St OANDdzA G1ad 9ELF YAY
voltage

7242.D1.5 and current laws, and circuit analysis.

7242.D1.6 Examine and use the NEC®. Describe the layout and the types of information found with
code bookPractice finding information using easyfollow procedures.

7242.D1.7 Identify the hardware and systems used by an electrician to mount and support boxes,
receptacles, and other electrical components. Examine NEC® fill and pull requirements f
devia, pull, and junction boxes under 100 cubic inches.

7242.D1.8 Describe conduit bending and installation. Demonstrate the techniques for using hand
operated and step conduit benders, as well as cutting, reaming, and threading conduit. 8
the types ad applications of raceways, wireways, and ducts. Investigate the appropriate
requirements.

7242.D1.9 Describe the types and applications of conductors and demonstrate proper wiring technig
Investigate the appropriate NEC® requirements.

7242D1.10 Examine electrical prints, drawings, and symbols, and the types of information that can b
found on schematics, ornes, and wiring diagrams
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7242.D1.11

Investigate the electrical devices and wiring techniques common to resideatiatruction
and maintenance. Perform service calculations. Investigate the appropriate NEC®
requirements.

7242.D1.12

Demonstrate proper selection, inspection, and use of common electrical test equipment,
including voltage testers, clargm ammeters, ommeters, multimeters, phase/motor rotatio
testers, and data recording equipment. Describe safety precautions and meter category
ratings.

Domain

Carpentry Forms

7242.D2.1

Describe the properties, characteristics, and uses of cenagugfegates, and other materials
used in different types of concrete. Discuss procedures for estimating concrete volume a
testing freshly mixed concrete, as well as methods and materials for curing concrete.

7242.D2.2

Explain how ropes, chains, hoidtsaders, and cranes are used to move material and
equipment from one location to another on a job site. Describe inspection techniques anc
load-handling safety practices. Demonstrate American National Standards Institute (ANS
hand signals.

7242.D2.3

Examine working in and around excavations, particularly in preparing building foundation
Describe types and bearing capacities of soils; procedures used in shoring, shielding, an
sloping trenches and excavations; trenching safety requirements, incluelognition of

unsafe conditions; and mitigation of groundwater and rock when excavating foundations.

7242.D2.4

Explain the selection and uses of different types of reinforcing materials. Describe
requirements for bending, cutting, splicing, atythg reinforcing steel and the placement of
steel in footings and foundations, walls, columns, and beams and girders.

7242.D2.5

Discuss basic site layout safety, tools, and methods; layout and construction of deep ang
shallow foundations; types of fodation forms; layout and formation of slailesr-grade; and
forms used for curbing and paving.

7242.D2.6

Discuss the applications and construction methods for types of forming and form hardwal
systems for walls, columns, and stairs, as well as sliplandiag forms. Describe the
assembly, erection, and stripping of gang forms.

7242.D2.7

Describe elevated decks and formwork systems and methods used in their construction.
Examine joist, pan, beam and slab, flat slab, composite slab, and specialtyyf&tams and
discuss instructions for the use of flying decks, as well as shoring and reshoring systems

7242.D2.8

Examine tools, equipment, and procedures for safely handling, placing, and finishing con
Describe joints made in concrete structuiasd the use of joint sealants.

7242.D2.9

Describe how tilup concrete construction is used and how-tift panels are formed, erected
and braced. Discuss the installation of rebar and typesmfedmentused to lift and brace
the panels. Investigate athods used to create architectural and decorative treatments.

7242.D2.10

Attain readiness to take the second half of NCCER Carpentry Forms Level 3 certification
exams.

Domain

WBL

7242.D3.1

Gain practical experience on the job.

7242.D3.2

Think critically and independently analyze, synthesize, and evaluate technical problems
information.

7242.D3.3

Identify and interpret health, safety, and welfare standards as dictated by local, state or
federal agencies.

7242.D4.1

Undestand residential code and how to utilize a code manual.

7242.D4.2

Understand residential electrical principles and terminology.
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7242.D04.3 Understand common and complex residential wiring diagrams and their applications.

7242.D4.4 Interpret and apply the National Electrical Code (NEC) to residential electrical applicatior]

7242.D4.5 Understand the connection between wire types and wire sizes and how it relates to resid
electrical safety.

7242.D4.6 Diagnose and troublestot residential electrical problems using critical and creative thinkin
skills.

7242.D4.7 Utilize proper planning techniques when designing a residential electrical plan for remod
or new construction.

7242.D04.8 Attain readiness to take NCCERBcEical Level | certification exams.
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Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7130 [Principles of 7124  [Electrical 7119 |Advanced Electrical T H (Construction Trades
Construction Trade Fundamentals Electrical Capstone

Principles of Construction Trades

Career Cluster Architecture andConstruction

Program of Study | Building and Facilities Management, Civil Construction (Heavy Highway), Construction
Trades; Carpentry, Construction Trade<lectrical, Heavy Equipment Operations

NLPS Sequence | A

Course Code 7130
Course Principles of€onstruction Trades prepares students with the basic skills needed to contii
Description in a construction trade field. Topics will include an introduction to the types and uses fo

common hand and power tools, learn the types and basic terminology associated with
construction drawings, and basic safety. Additionally students will study the roles of
individuals and companies within the construction industry and reinforce mathematical :
communication skills necessary to be successful in the construction field.

Prereq(s)/Co None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxi
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 Standard Trade & Industrial: Building Tradek2K
Industrial Arts 712, k12

Rules 4647 Standard Trade & Industrial: Building Tradek?9

Occupational Specialist I, Il or Blilding Trades-22
Industrial Technology-K2
Industrial Education&2

Rules 2002 Technology Education with high school setting
Workplace Specialist: Building Trades
Workplace Specialist in related course approved for a CTE pathway
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REPA/REPA 3 Technology Education®
CTE: Trade and Industrial: Building Tradé&2 5
Workplace Specialist: ConstructiofiQ
Workplace Specialist: Building Trade$®
Workplace Specialist in related course approved for a CTE pathway
ITCCCourse BCTI 100: Introduction to Construction Technology
Alignment
VU Course CNST 100: Construction Seminar; CNST 120: Construction Safety
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);
Credential VU: CG Construction Carpenter Assistant (46.0000)
Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicati
Arts/Sciences IVYT 11&tudent Success in Technology
Requirements VU: ENGL 101 English Composition, MATH 100+ level or higher,
Promoted NCCER Core Certification
Certifications
CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
Domain Construction Trades
7130.D1.1 Comply with OSHAO training requirements. Explain the safety obligations of workers,
supervisors, and managers to ensure a safe workplace.
7130.D1.2 Review basic mathematical functions and explain their applications to the construction tr
7130.00..3 Identify and explain specific applications of hand tools that are widely used in the constrt
industry, such as hammers, saws, levels, pullers, and clamps.
7130.D1.4 Provide detailed descriptions of commonly used power tools, such as dnills, ganders, anc
sanders. Review applications, proper use, safety, and maintenance. Demonstrate power,
use in onrthe-job settings.
7130.D1.5 Discuss basic terms for construction drawings, components, and symbols. Explain the di
types of dravings and interpret and use drawing dimensions.
7130.D1.6 Explain how ropes, chains, hoists, loaders, and cranes are used to move material and
equipment from one location to another on a job site.
7130.D1.7 Identify the roles of individuals and compas in the construction industry.
7130.D1.8 Recognize hazards associated with materials handling and explain proper materials han
techniques and procedures.
Domain Construction Industry
7130.D2.1 Recognize direct jobpportunities in the- construction field.
7130.D2.2 Recognize indirect job opportunities in thmonstruction field.
7130.D2.3 Become familiar with new residential building products.
7130.D2.4 Understand the connection betweearsidential construction and related fields.
7130.D2.5 Understand the importance of safety training and education in the construction industry.
7130.D2.6 'YRSNEGFYR (GKS NBflIGA2YAKALI 0SG6SSy 42N
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7130.D2.7 Understand and appreciate the roles that OSHA and INSafe play in the construction indu

7130.D2.8 Understand the hazards involved in the residential construction industry.

7130.D2.9 Understand basic drafting/drawing techniques and hovapply them to- working drawings.

7130.D2.10 Understand the relationship between individual building components and a structure as ¢
whole.

7130.D2.11 PGAEAT S RAFFSNBYyG NBaz2dzNOSa G2 dzyRSNaG |
limitations.

7130.D2.12 Understand basic print reading for the construction industry.

Electrical Fundamentals

Career Cluster

Architecture andConstruction

Program of Study

Construction TradesElectrical

NLPS Sequence

B

Course Code

7124

Course This course covers NCCER Electrical Level 1. Its modules cover topics such as orientati

Description electrical trade, electrical safety, introduction to electrical circuits, electrical theory,
introduction to the National Electrical Code, deviogds, hand bending, raceways and
fittings, conductors and cables, basic electrical construction drawings, residential electrig
services, and electrical test equipment. The NCCER Electrical Level 1 certificate and wa
will also be awarded upon stessful completion of this course.

Prereq(s)/Ce Principles of Construction Trades

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective &irdiplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 Standard Trade & Industrial: Building Tradek?K
Industrial Arts 712, K12

Rules 447 Standard Trade &ndustrial: Building Trades®
Occupational Specialist I, 1l or 1lI: Building Trad&2 9
Industrial Technology-K2
Industrial Education-f2

Rules 2002 CTE: Trade & Industrial: Building Trades Technology

Workplace SpecialisBuilding Trades Technology
Workplace Specialist: Industrial Technology or Industrial Electronics
Technology Education
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REPA/REPA 3 CTE: Trade & Industrial: Building Tradd®5
CTE: Trade & Industry: Electriciah®
Workplace Specialist: Eledail 312
Workplace Specialist: Industrial Technology or Industrial Electrofiis 9
Technology Education®
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCCCourse BCTI 130: Introduction to Electrical
Alignment
VU Course
Alignment
Four YrCourse
Alignment
Postsecondary CT TC46.0000;
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications
CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
Domain Basic Electrical
7124.D1.1 Describe theelectrical trade and discuss the career paths available to electricians.
7124.D1.2 Discuss safety rules and regulations for electricians, including precautions for electrical h
found on the job. Examine the OSir¥andatedlockout/tagout procedure.
7124.D1.3 QELX AY St SOUGNROIE O2yOSLIia d&ASR Ay hKY
theory, electromotive force, resistance, and electric power equations.
7124.D1.4 Analyze series, parallel, and serjma £ St OANDdzZA GaADP 9EIl YAYS
voltage and current laws, and circuit analysis.
7124.D1.5 Examine and use the NEC®. Describe the layout and the types of information found with
code book. Practice findirigformation using easyo-follow procedures.
7124.D1.6 Identify the hardware and systems used by an electrician to mount and support boxes,

receptacles, and other electrical components. Examine NEC® fill and pull requirements f
device, pull, and juni@n boxes under 100 cubic inches.

7124.D1.7 Describe conduit bending and installation. Demonstrate the techniques for using hand
operated and step conduit benders, as well as cutting, reaming, and threading conduit. 8
the types and applications oaceways, wireways, and ducts. Investigate the appropriate N
requirements.

7124.D1.8 Describe the types and applications of conductors and demonstrate proper wiring technig
Investigate the appropriate NEC® requirements.
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7124.D1.9

Examine electrical prints, drawings, and symbols, and the types of information that can b
found on schematics, onénes, and wiring diagrams

7124.D1.10

Investigate the electrical devices and wiring techniqgues common to residential constructi
and mantenance. Perform service calculations. Investigate the appropriate NEC®
requirements.

7124.D1.11

Demonstrate proper selection, inspection, and use of common electrical test equipment,
including voltage testers, clarmm ammeters, ohmmeters, multimeterphase/motor rotation
testers, and data recording equipment. Describe safety precautions and meter category
ratings.

Advanced Electrical

Career Cluster

Architecture andConstruction

Program of Study

Construction TradesElectrical

NLPSSequence

C

Course Code

7119

Course Advanced Electrical covers topics such as alternating current, motors: theory and applicg

Description electric lighting, conduit bending, and pull and junction boxes. The second part of the co
will cover topicsuch as conductor installations, cable tray, conductor terminations and
splices, grounding and bonding, circuit breakers and fuses, control systems and fundam
concepts. Students will be ready to complete the NCCER Electrical Level 2 certificate up
successful completion of the course.

Prereq(s)/Ce Principles of Construction Trades; Electrical Fundamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as directed elective or elective for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 Standard Trade & Industrial: Buildifigades KL2
Industrial Arts 712, K12

Rules 4e47 Standard Trade & Industrial: Building Tradek?9
Occupational Specialist I, Il or 1lI: Building Trad&2 9
Industrial Technology-K2
Industrial Education-&2

Rules 2002 CTE: Trade &dustrial: Building Trades Technology
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Workplace Specialist: Building Trades Technology
Workplace Specialist: Industrial Technology or Industrial Electronics
Technology Education

REPA/REPA 3 CTE: Trade & Industrial: Building Tradd®5

CTE: Trde & Industry: Electrician-52

Workplace Specialist: Electricall9

Workplace Specialist: Industrial Technology or Industrial Electrofiis 9
Technology Education®

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCQCourse BCTI 131Electrical Part 1; BCTI 132: Electrical Part 2

Alignment

VU Course

Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Intermediate Electrical

7119.D1.1 Describe forces that are characteristic of alternatougrent systems and the application of
hkKYQa ttg G2 '/ OANDdAGaD

7119.D1.2 Examine AC and DC motors, including the maimponents, circuits, and connections.

7119.D1.3 List principles of human vision and the characteristics of light. Discuss the handling and
installation of various types of lamps and lighting fixtures.

7119.D1.4 Discuss bends in conduit up to 6 insh&xamine mechanical, hydraulic, and electrical
benders.

7119.D1.5 Explain how to select and size pull boxes, junction boxes, and handholes.

7119.D2.1 Discuss the transportation, storage, and setup of cable reels; methods of rigging; and
proceduredor complete cable pulls in raceways and cable trays.

7119.D2.2 Examine NEC® installation requirements for cable tray, including cable installations.

7119.D2.3 Describe methods of terminating and splicing conductors, including preparintapimg)
conductors.

7119.D2.4 Explain the purpose of grounding and bonding electrical systems. Investigate NEC®

requirements.
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7119.D2.5 Describe fuses and circuit breakers along with their practical applications. Size circuit
breakers.

7119.D2.6 Examine basic descriptions of various types of contactors and relays along with their prag
applications.

7119.D2.7 Attain readiness to take the NCCER Electrical Level 2 certification exams.

Construction Trades Electrical Capstone

CareerCluster

Architecture andConstruction

Program of Study

Construction TradesElectrical

NLPS Sequence

D

Course Code

7263

Course Construction Trades Electrical Capstone builds upon the skills learned in Electrical

Description Fundamentals anédvanced Electrical. Topics include load calculatdmanch and feeder
circuits, conductor selection and calculations, practical applications of lighting. This cour
will also cover commercial electrical services including distribution equipmergfdrmers,
and voice, data and video. Completion of this course will prepare students for the NCCE
Electrical Level 3 certificate. Students may also complete an vy Tech CT by completing
coursework in general carpentry.

Prereq(s)/Ce Principles of Construction Trades; Electrical Fundamentals; Advanced Electrical

Req(s)

Credits Credits: 2 semester course, 2 semesters requiredlcledits per semester, 6 credits

maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level I
Bulletin 400 Standard Trade & Industrial: Building Tradek2K
Industrial Arts 712, k12

Rules46-47 Standard Trade & Industrial: Building Tradek?9
Occupational Specialist I, 1l or llI: Building Trad&2 9
Industrial Technology-K2
Industrial Education&2

Rules 2002 CTE: Trade & Industrial: Building Trades Technology

Workplace Specialist: Building Trades Technology
Workplace Specialist: Industrial Technology or Industrial Electronics
Technology Education
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REPA/REPA 3 CTE: Trade & Industrial: Building Tradd®5
CTE: Trade & Industry: Electriciahb
Workplace Specialist: Electricall®
Workplace Specialist: Industrial Technology or Industrial Electrois 9
Technology EducationB2
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCCCourse BCTI 231:Intermediate Electrical Part 1; BCTII2B2mediate Electrical Part 2; BCTI 101:
Alignment Intro to Carpentry Part 1; BCTI 102: Intro to Carpentry Part 2; BCTI 28/ Qdernship
VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications
CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
Domain Intermediate Electrical
7263.D1.1 Explain how to calculate branch circuit and feeder loads for residential and commercial
applications
7263.D1.2 Discuss the factors involved in conductor selection, including insulation types, coameping
capacity, temperature ratings, and voltage drop.
7263.D1.3 Describe specific types of incandescent, fluorescent, andatips, as well as ballasts.
Examine troubleshooting and various types of lighting controls.
7263.D1.4 Investigate the NEC® requirements for equipment installed in hazardous locations.
7263.D1.5 Explain how to size and select circuit breakers andsfii@evarious applications. Discuss shc
circuit calculations and troubleshooting.
7263.D1.6 Discuss switchboards and switchgear, including installation, grounding, and maintenanct
requirements. Examine electrical blueprints.
7263.D1.7 Discuss trarfermer types, construction, connections, protection, and grounding.
7263.D1.8 Describe the components, installation considerations, and NEC® requirements for comn
services.
7263.D1.9 Examine calculations required to size conductors @retcurrent protection for motor
applications
7263.D1.10 Demonstrate installation, termination, and testing of voice, data, and video cabling syste
7263.D1.11 Explain the selecting, sizing, and installing motor controllers. Investigate comtuat gilot
devices and basic relay logic.
7263.D1.12 Attain readiness to take the second half of NCCER Electrical Level 3 certifications exam
Domain Basic Carpentry
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7263.D2.1

Review the history of the trade, describe the apprenficegram, identify career
opportunities for carpentry and construction workers, and list the skills, responsibilities, &
characteristics a worker should possess. Discuss the importance of safety in the constru
industry.

7263.D2.2

Categorize the building materials used in construction work, including lumber, sheet mat
engineered wood products, structural concrete, and structural steel. Describe the fasteng
and adhesives used in construction work. Discuss the methods ofisq@abuilding.

7263.D2.3

Provide descriptions of hand tools and power tools used by carpenters. Demonstrate saf
proper operation, as well as care and maintenance.

7263.D2.4

Apply the techniques for reading and using construction drawings pecifications with an
emphasis on drawings and information relevant to the carpentry trade. Generate quantity
takeoffs.

7263.D2.5

Examine framing basics and the procedures for laying out and constructing a wood floor
common lumber, as well angineered building materials.

7263.D2.6

Describe procedures for laying out and framing walls, including roughidgor and window
openings, constructing corners, partition Ts, and bracing walls. Follow the procedure to
estimate the materials requiretb frame walls.

7263.D2.7

Describe types of roofs and list instructions for laying out rafters for gable roofs, hip roofs
valley intersections. Compare stibkilt and trussbuilt roofs. List the basics of roof sheathin
installation.

7263.D2.8

Investigate the concept of the building envelope and explain its components. Describe ty
windows, skylights, and exterior doors, and list instructions for installation.

7263.D2.9

Compare types of stairs and common building code requirdmeelated to stairs. Examine
techniques for measuring and calculating rise, run, and stairwell openings, laying out stri
and fabricating basic stairways.

7263.D2.10

Attain readiness to take NCCER Carpentry Level | certification exams.

7263.D2.11

Understand the application of conventional fiberglass/asphalt roof shingles.

7263.D2.12

Apply carpentry skills, methods, and techniques to lab and/etheqjob settings.
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Architecture and Construction

Building and Facilities Maintenance

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7130 | Principles of 7285 | Building and 7286 | Advanceduilding | 7287 | Building and
Construction Facilities and Facilities Facilities
Trades Maintenance Maintenance Maintenance
Fundamentals Capstone

Principles of Construction Trades

Career Cluster

Architecture and Construction

Program of Study

Building and Facilities Management, QBanstruction (Heavy Highway), Construction Trag
¢ Carpentry, Construction Trade<lectrical, Heavy Equipment Operations

NLPS Sequence

A

Course Code

7130

Course Principles of Construction Trades prepares students with the basine&iled to continue

Description in a construction trade field. Topics will include an introduction to the types and uses fg
common hand and power tools, learn the types and basic terminology associated with
construction drawings, and basic safefydditionally,students will study the roles of
individuals and companies within the construction industry and reinforce mathematical i
communication skills necessary to be successful in the construction field.

Prereq(s)/CoReq(s) None

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxi

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO

High Value Level |

Bulletin 400

Standard Trade & Industrial: Building Tradels2K
Industrial Arts 712, k12
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Arts/Sciences
Requirements

Rules 447 Standard Trade & Industrial: Building Tradek?9
Occupational Specialist I, 1l or llI: Building Trad&2 9
Industrial Technology-K2
Industrial Education-K2
Rules 2002 Technology Education with high school setting
Workplace Specialist: Building Trades
Workplace Specialist in relat@durse approved for a CTE pathway
REPA/REPA 3 Technology Education®
CTE: Trade and Industrial: Building Trad&é2 5
Workplace Specialist: Constructiorl@
Workplace Specialist: Building Trade$®
Workplace Specialist in related course approvedaf@TE pathway
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCC Course BCTI 100: Introduction to Construction Technology
Alignemnt
VU Course CNST 100: Construction Seminar; CNST 120: Construction Safety
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415); VU: CG Constructio
Credential Carpenter Assistant (46.0000)
Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicati

IVYT 113 Student Success in Technology VU: ENGL 101 English Composition, MATH
or higher

Promoted
Certifications

NCCER Core Certification

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Construction Trades

7130.D1.1 Comply with OSHAQ training requirements. Explain the safety obligations of workers,
supervisors, and managers to ensure a safe workplace.

7130.D1.2 Review basic mathematical functions and explain their applications to the construction
trades.

7130.D1.3 Identify and explain specific applications of hand tools that are widely used in the
construction industry, such as hammers, saws, levels, pullers, and clamps.

7130.D1.4 Provide detailed descriptions of commonly used power tamlsh as drills, saws, grinders,

and sanders. Review applications, proper use, safety, and maintenance. Demonstrate
tool use in orthe-job settings.
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7130.D1.5 Discuss basic terms for construction drawings, components, and symbols. Explain the
different types of drawings and interpret and use drawing dimensions.

7130.D1.6 Explain how ropes, chains, hoists, loaders, and cranes are used to move material and
equipment from one location to another on a job site.

7130.D1.7 Identify the roles ofndividuals and companies in the construction industry.

7130.D1.8 Recognize hazards associated with materials handling and explain proper materials ha
techniques and procedures.

Domain Construction Industry

7130.D2.1 Recognize direct job opptunities in the- construction field.

7130.D2.2 Recognize indirect job opportunities in thmonstruction field.

7130.D2.3 Become familiar with new residential building products.

7130.D2.4 Understand the connection between residenttainstruction and related fields.

7130.D2.5 Understand the importance of safety training and education in the construction industry

7130.D2.6 ' YRSNEGFYR (GKS NBflIGA2YyaKALI 0SG6SSy 462N

7130.D2.7 Understand and appreciate the roles that OSHA and INSafe play in the construction ind

7130.D2.8 Understand the hazards involved in the residential construction industry.

7130.D2.9 Understand basic drafting/drawing techniques and how to apply thermwtorking
drawings.

7130.D2.10 Understand the relationship between individual building components and a structure as
whole.

7130.D2.11 PGAEAT S RAFFSNBY (G NB&a2dzNDOS& (2 dzy RSNEG |
limitations.

7130.D2.12 Understand basic print reading for the construction industry.

Building and Facilities Maintenance Fundamentals

Career Cluster

Architecture and Construction

Program of Study

Building and Facilities Maintenance

NLPS Sequence

B

Course Code

7285

Course Building and Facilities Maintenance Fundamentals prepares students to complete basic

Description maintenance tasks like minor construction repairs and be allepair and/or replace
various building materials including flooring, wall covering, hardware, lighting and plumbi
fixtures.

Prereq(s)/CoReq(s) Principles of Construction Trades
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Credits

Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Moderate Value Level |

Bulletin 400 {GFYRFNR ¢NIRS 9 LYRadOINRFEfY . dzAf RAY3

Rules 4647 {GFYRFNR ¢NIRS 39 LyRaiNRA hiOO dzLAzAGEARAYV
Building Maintenance-42

Rules 2002 / ¢9Y ¢NIRS 3 LYRdzAUONARFIfTY .dAfRAYy3 CI O
Facilities & Maintenance

REPA/REPA 3 / ¢9Y ¢NIRS 3 LYyRdzAMMRA L 2 2d0) (LR A OB 4 LIS

POSTSECONDARY AND CREDENTIAL INFORMATION

Management & Maintenance-92

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Certificate for Apartment Maintenance Technicians CAMT

Competency

Domain

Safety

Know and understand applicable local, state, and federal statutes and regulations

Demonstrate proper use and storing of chemicals safely and in accordance with
YIydzFl Ol dzZNENRa NBO2YYSYyRFIGAZ2Yya

Demonstrate proper use and care for personal protecégeipment (PPE)
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Know and demonstrate proper safety practices for working with electricity including shutt
down utility and power sources

Domain Painting
Commonly used personal protective equipment (PPE)(gloves, eye protection, respirator)
Safety regulations overview regarding lead, mold, and asbestos (information only, not a
certification program)
Proper preparation techniques, including walltigse, dust removal, priming and painting
Texturing methods including smooth, orange peel, knock down, stipple, and popcorn
Paint types, including differences between interior and exterior paints as well as sheen &
gloss types (flat, satin,semdf 2aa X 3If 2aaov
Identify, define, and demonstrate basic painting techniques including cutting in and cove
techniques using both brush and roller
Repairing damaged areas and matching textures
Estimate the cost of painting a room
Understand the differencesetween painting and staining and appropriate usage of each
Understand and demonstrate the proper surface preparation and proper staining techniq
Domain Construction Repairs

/| 2YY2yteée dzaSR al ¥Sideée SldaALIYSyidas AyOf dzRA
protective equipment (PPE)(gloves, eye protection)

Caulking (latex, silicone)

Backing materials, including drywall, tile backer (durock, hardibacker, gossd btc.), and
caulking rod

Drywall patching techniques, including paper tape, mesh tapes, adhesive patch (metal),
scab patches

Mudding technigues (skimming, finishing), tools, and materials (joint compound and spa

Performing common drywall repairs including dent/gouge repair, nail pop secure and rep
doorknob/fist hole repair, and larger (stud to stud) repair

Identify and demonstrate proper techniques for measuring, cutting, installing, and finishir,
trim.

Identify tiling terminology and different types of tiles used in and around residential and
commercial buildings

Identify various tools used for tiling and demonstrate their proper procedures for using til
tools

Perform common tile repairs including grout and install tile (floor and wall)

Define flooring terminology and different types of flooring.

Identify various tools used for flooring and demonstrate the proper procedures for using
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Perform common flooring installation, repair and care techniques.

Domain

Security

Parts identification and usage, including deadbolt, entry knob, passaie krivacy knob ang
lock, and amenity/stockroom knob

Investigate key security access features (coded keys, records, locking standards for key
and key access)

Identify different types of doors and perform common door frame repair techniques

Install common doorknobs and locks

Domain

Exterior Maintenance and Repair

Inspection protocols, including slip, trip and fall, lighting, liability, landscaparging lot and
property

Students will investigate and demonstrate basic landscaping maintenance tasks such as
mowing, mulching, turf management, and planting trees, shrubs, and flowers.

Identify various types of windows and common repairs.

Identify common roofing materials, tools, and perform minor repairs

Identify common siding materials, tools, and perform minor repairs

Identify common masonry projects, materials, tools, gedform minor repairs

Advanced Building and Facilities Maintenance

Career Cluster

Architecture and Construction

Program of Study

Building and Facilities Maintenance

NLPS Sequence

C

Course Code

7286

CourseDescription

Advanceduilding and Facilities Maintenance prepares students to complete more advar]
repairs involving a buildings mechanical system including electrical, HVAC, and plumbin

Prereq(s)/CoReq(s)

Principles of Construction Trades; Building and Facilities Maintenance Fundamentals

Credits

Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a Directed Elective or Elective for albdips

Dual Credit Status

Additional Notes

Funding

ADDITIONAL COURSE INFO

Level |

Moderate Value
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Bulletin 400 {GFrYRFNR ¢NIRS 9 LYRaOINRFEfY . dzAf RAY3

Rules 4e47 {GFryYRFENR ¢NJIRS 39 LyRaiNA hiOO dzLAzAGEARAYV
Building Maintenance-92

Rules 2002 /] ¢9Y ¢NIRS 3 LYRdzAUONARFIfY .dzAfRAYy3 CI O
Facilities & Maintenance

REPA/REPA 3 / ¢9Y ¢NIRS 3 LYRdzA&MMNRA £ 2 204 (LR A VOB 4 LISV

Management & Maintenance-92

POSTSECONDARY AND CREDENTIAL INFORMATION
ITCC Course
Alignment

VU Course
Alignment

Four YrCourse
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted Certificate for Apartment Maintenance Technicians CAMT
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Electricity

'YRSNEGFYR FYR LI @& hKYQa [F¢g o2 G0Qa
Common electrical principals and usage of common devices

Introduction to schematics and commonly used symbols

Palr3sS 2F 201 m2dzi () Zoupmsnt | YR LISNE2Y | f
Fixture use and operation of incandescent, fluorescent and LED lights

Applicable National Electrical Code Regulations

PaAY3a YSGSNI G2 YSFadaNB +2f &> ! YLAX hKY
Diagnosing and troubleshooting residential circuits including outlet (switched and direct),

switch (single and three way), ground fault cirdéoterrupter (GFCI), and common safety
devices (e.g., smoke detector, @€tector)

Performing proper electrical connections and repairs per National Electric Code (NEC)
including terminal connections, lugs, wire to wire (wire nuts), and covered boxes

Domain Plumbing
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Plumbing construction, including supply side common connections and repair techniques
drain side common connection and repair techniques, and venting issues

Proper use of tools, including the toilet plunger (Sink and toilet), snake and auger (laaukgl
not powered)

Common fixture repairs and replacements, including toilet, faucet, sink, tub drain, and
overflow

t NPLISNI AyaidtttradAazy 2F Ol dzZ {Ay3a | yR L)X dz
GKNBSFR aSIfsx FyR LJX dzyo SNRA LJdzi G &

Repairing common pipe leaks using the appropriate fitting (threaded, barbed (e.g., shark
compression, flare, solvent weldlge and primer)solder)

Clearing drains without the use of chemical drain opener

Diagnosing and repairing all toilet components from flange repair up, including wax ring
bolts, toilet bowl, tank, fill valve, and flush valve

Diagnosingnd replacing fixtures from the supply line in, including angle stop and supply
faucet leak at counter, faucet underbody, faucet control (valve control adjust and replace
and aerator.

Domain Mechanical
/| 2YY2yteée dzaSR al ¥Sideée SldaALIYSyidas AyOf dzRA
protective equipment (PPE) (gloves, eye protection)
Preventative maintenance techniques for HVAC systems (filter, motor lubrication, coil
cleaning) and water heateffush and fill)
Correcting common service issues including clogged filters and clogged/obstructed coils
and Condenser).
Circulation pumps

Domain Appliance Repair

/| 2YY2yteée dzaSR al FSidieé SldaALIYSyas AyOf dzRA
protective equipment (PPE) (gloves, eye protection, insulated tools) 010701

Proper operation of refrigerator, dishwasher, garbage disposal, gas range (ovencakioipdo
electric range (oven and cooktop), clothes washer (top loading), clothes dryer (electric o

Common service requests for refrigerator, dishwasher, garbage disposal, gas range (ove
cooktop), electric range (oven and cooktop), clotheshveagtop loading), clothes dryer
(electric only)

Explaining different methods for troubleshooting, including using meter and schematics 4

SELISNASYyOSn o6FaSR (NRdzof SaKz22iGAy3

Properly moving/removing appliances

Properly accessing common panels and control components on each appliance
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Building and Facilities Maintenance Capstone

Career Cluster

Architecture and Construction

Program of Study

Building and Facilities Maintenance

NLPS Sequence D

Course Code 7287

Course . dZAf RAY3 YR CFEOAfAGASE alAyiaSylFryOS /I L]

Description skills ideally through a wotiased learningxperience. Students will also explore additiona
topics like processing work orders, fair housing regulation compliance, environmental an
regulation compliance, reporting and documentation of maintenance activities, and
implementation of a preventive niatenance schedule.

Prereq(s)/CoReq(s) Principles of Construction Trades; Building and Facilities Maintenance Fundamentals; ar
Advanced Building and Facilities Maintenance

Credits Credits: 2 semester course, 2 semesters requireglcledits per semester, 6 credits maximu

Counts Toward

Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Moderate Value Level Il

Bulletin 400 {GFryYRFNR ¢NIRS 9 LYReddONRFEY . dzAf RAY3

Rules 4e47 {GFryYREFENR ¢NJIRS 3 LyRami NA hiOO dzLAazAGEARAYV
Building Maintenance-42

Rules 2002 /] ¢9Y ¢NIRS 3 LYRdAzAUNARFITY .dzAfRAYy3 CI O
Facilities & Maintenance

REPA/REPA 3 / ¢9Y ¢NI RS 3 LYRdzAWMMNA T 2 2d) (LR A OB 4 LISV

POSTSECONDARY AND CREDENTIAL INFORMATION

Management & Maintenance-92

VU Course
Alignment

Four YrCourse

Alignment
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Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted Certificate for Apartment Maintenance Technicians CAMT

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain HVAC
/| 2YY2yté dzAaASR al ¥FSdé SljdaALYSyGas AyOf dzRA
protective equipment (PBHgloves, eye protection, insulated tools) 010301
Helping to develop an appropriate corrective action plan (i.e., when to hire a contraatsus
making repairs in house) 010608
Develop a basic understanding of Thermodynamics (pressure temperature relationship,
transfer, vapor compression cycle)
Heating and cooling system schematics
Tool identification and use
EPA regulations regarding mercury (older thermostats) and refrigerant (Section 608
certification requirements)
Refrigeration cycle operation and repairs, including superheat and subcool charging,
Schraeder core repairs, and application of proper gefrant handling (recovery, recycling,
reusing, reclaiming)
Heating repairs (schematic and operation), including electrical furnace (forced air and
convection), gas furnace, hydronic, and heat pump
Tracing issues on a schematic as to relationahgpsequence
Adding/removing refrigerant (as student certification allows)
Correcting common service issues including clogged filters and clogged/obstructed coils
and Condenser).

Domain Customer Service and Project Management
Information found on service requests
t SNY¥A&darz2y (2 SyiSNI 6OKSOl102E¢
What to/not to write
Properly completing service request documentation
/| dzZAaG2YSNJ aSNBAOS &aidl yRINRa 6So®ads y2 OGN
Fair housing laws (local, state, and federal)
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Americans with Disabilities Act (ADA)

Responding appropriately to resident and prospect inquiries

520dzYSyiAy3a g2N] O2YLX SGSR 2y &aSNBAOS

outcome)

Protecting resident privacy

Building codes (e.g., local, statgtional)

Permitting requirements (e.g., obtaining, posting requirements)

Prevailing regulations in the areas of HVAC, plumbing, electrical, appliances.

Requirements pertaining to elevators

Licensure and certification requirements for trade skills

Fire sprinkler inspections

Building fire and safety equipment and systems

Sources of information about codes, regulations, and compliance

Criteria for determining applicability and hierarchy of codes

Researching and interpreting current codes and regulations
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Architecture and Construction
Civil Construction (Heavy Highway)

Principles CTEConcentrator A CTE Concentrator B Pathway Capstone
7130 |Principles of 7121 (Civil Construction [7118 |Advanced Civil T H n Civil Construction
Construction Trade Fundamentals Construction Capstone

Principles of Construction Trades

Career Cluster Architecture andConstruction

Program of Study | Civil Cosntruction (Heavy Highway)
NLPS Sequence | A

Course Code 7130
Course Principles of Construction Trades prepares students with the basic skills needed to con
Description in aconstruction trade field. Topics will include an introduction to the types and uses fo

common hand and power tools, learn the types and basic terminology associated with
construction drawings, and basic safety. Additionally students will study theofoles

individuals and companies within the construction industry and reinforce mathematical :
communication skills necessary to be successful in the construction field.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters requirededit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 Standard Trade &dustrial: Building Tradesk
Industrial Arts 712, K12

Rules 4e47 Standard Trade & Industrial: Building Tradek?9

Occupational Specialist I, 1l or 1lI: Building Trad&2 9
Industrial Technology-K2
Industrial Education-f2

Rules 2002 Technology Education with high school setting
Workplace Specialist: Building Trades
Workplace Specialist in related course approved for a CTE pathway

REPA/REPA 3 Technology EducationB2
CTE: Trade and Industrial: Building Tradé2 5
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Workplace Specialist: Building Trade$®

Workplace Specialist in related course approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCGCourse BCTI 100: Introduction @onstruction Technology

Alignment

VU Course CNST 100: Construction Seminar; CNST 120: Construction Safety

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);

Credential VU: CG Construction Carpenter Assistant (46.0000)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicati

Arts/Sciences IVYT 11&tudent Success in Technology

Requirements VU: ENGL 101 English Composition, MATH 100+ level or higher,

Promoted NCCER Core Certification

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Construction Trades

7130.D1.1 Comply with OSHAO training requirements. Explain the safety obligations of workers,
supervisors, and managers to ensure a safe workplace.

7130.D1.2 Review basic mathematical functions and explain their applications to the construction tr

7130.00..3 Identify and explain specific applications of hand tools that are widely used in the constru
industry, such as hammers, saws, levels, pullers, and clamps.

7130.D1.4 Provide detailed descriptions of commonly used power tools, such as dnills, ganders, anc
sanders. Review applications, proper use, safety, and maintenance. Demonstrate power
use in onrthe-job settings.

7130.D1.5 Discuss basic terms for construction drawings, components, and symbols. Explain the di
types of dravings and interpret and use drawing dimensions.

7130.D1.6 Explain how ropes, chains, hoists, loaders, and cranes are used to move material and
equipment from one location to another on a job site.

7130.D1.7 Identify the roles of individuals and compas in the construction industry.

7130.D1.8 Recognize hazards associated with materials handling and explain proper materials han
techniques and procedures.

Domain Construction Industry

7130.D2.1 Recognize direct jobpportunities in the- construction field.

7130.D2.2 Recognize indirect job opportunities in thmonstruction field.

7130.D2.3 Become familiar with new residential building products.

7130.D2.4 Understand the connection between residential constian and related fields.

7130.D2.5 Understand the importance of safety training and education in the construction industry.

7130.D2.6 'YRSNEGFYR (GKS NBftlIGA2YAKALI 0SG6SSy 42N

7130.D2.7 Understand and appreciate the roles that OSHA and INSafe play in the construction indu
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7130.D2.8 Understand the hazards involved in the residential construction industry.

7130.D2.9 Understand basic drafting/drawing techniques and how to appéyrtho - working drawings.

7130.D2.10 Understand the relationship between individual building components and a structure as ¢
whole.

7130.D2.11 PGATATS RAFTFSNBY(G NBa2dzZNOSa G2 dzyRSNEG I
limitations.

7130.2.12 Understand basic print reading for the construction industry.

Civil Construction Fundamentals

Career Cluster

Architecture andConstruction

Program of Study

Civil Cosntruction (Heavy Highway)

NLPS Sequence

B

Course Code

7121

Course Civil Construction Fundamentals covers the first half of NCCER Heavy Highway Constru

Description Level 1. Its modules cover topics such as orientation to the trade, identification of equipn
used in heavy highway construction, heavy highway cortstrusafety, workzone safety,
soils, site work, excavation math, and interpreting civil drawings. The NCCER Heavy Hig
Construction Level 1 certificate will not be awarded until the student successfully comple
both this course and Advanced Civil €norction.

Prereq(s)/Ce Principles of Construction Trades

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

DualCredit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 Industrial Arts 712, k12
Rules 447 Industrial Technology-K2

Industrial Education&2

Occupational Specialist I, 1l or llr@tated course approved for a CTE pathway
Rules 2002 Technology Education with high school setting

Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 Technology EducationB2

CTE: Trade and Industrial: Buildifrgdes 512
CTE: Trade & Industry: Constructichb
Workplace Specialist: Heavy Highwal{/2
Workplace Specialist: Heavy Equipmerit®
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POSTSECONDARY AND CREDENTIAL INFORMATION

BCTI 120: Introduction to Heavy Highvizgnstruction; BCTI 110: Introduction to Concrete
Finishing

VU Course
Alignment

CNST 180: Concrete and Masonry*; CNST 180L: Concrete and Masonry Lab*

Four Yr Course
Alignment

Postsecondary
Credential

TBD;

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Heavy Highway Construction

7121.D1.1 Investigate careers, equipment, and processes used in the construction of highways and
bridges.

7121.D1.2 Identify the types of heavy equipment, utility equipment, and cranes used in the construc|
of bridges and highways.

7121.D1.3 Examine the safety hazards and precautions associated with construction of highways a
bridges with emphasis on theportance of following safety procedures in order to prevent
accidents and injuries associated with working in hazardous places/conditions.

7121.D1.4 Analyze the signs, signals, and barricades found on various job sites including highway \
zone safgy requirements.

7121.D1.5 Describe soil classification systems and explain how shrink and swell factors affect equig
selection; also discuss how soil conditions affect equipment performance and explain
techniques for working with various types afils.

7121.D1.6 Examine the methods used to set and interpret grade stakes.

7121.D1.7 List methods for controlling surface water and ground water on a job site, as well as the |
of foundations and laying of pipe.

7121.D1.8 Apply basic math dlks required for site excavation work including methods and practice in
calculating the areas and volumes of various geometric shapes, as well as formulas and
methods used to calculate cut and fill requirements of a job.

7121.D1.9 Explain how to readite plans to calculate cut and fill requirements; interpret both roadway
and construction site drawings used for excavation and grading work.

7121.D1.10 Attain readiness to take the first half of the NCCER Heavy Highway Construction Level 1]
certification exams.

Domain Concrete Finishing

7121.D2.1 Describe the methods and procedures used in concrete finishing. Identify terms of the tre

and tools and equipment used to place, finish, and cure concrete. Explain methods and
techniques for constructing concrete structures.
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7121.D2.2 Explain safety requirements for concrete construction and finishing. Investigate informati
OSHA requirements with regard to hazard communication, fall protection, and use of per
protedive equipment. Examine topics such as general work site safety, use of chemicals
safe use of hand and power tools.

7121.D2.3 Analyze the properties of concrete and the components that make up the concrete mixtu
Describe chemical and physicabperties of cement, aggregate, and admixtures. Explain b
tests used to determine properties such as slump and ultimate strength.

7121.D2.4 Describe tools and equipment used in the production, placing, and curing of concrete. Ex
safe operation ad maintenance requirements. Demonstrate proper use of each hand too
larger pieces of power equipment.

7121.D2.5 Investigate the methods and procedures used in preparing for placing concrete. Assess
background information about site layout, formsguirements, and subgrade preparation.
Describe requirements for various types of joints and reinforcement. Discuss the ordering
concrete from a mixing or batch plant.
7121.D2.6 Examine requirements and methods for properly placing concrete. Describe how to cony
and place fresh concrete using various types of equipment, suateslbarrows pumps and
conveyors. Demonstrate techniques for spreading, consolidating, and strifiognezrete.
7121.D2.7 Describe basic finishing techniques for slabs and other horizontal structures. Explain pro
use of floats, trowels, edgers, and groovers and demonstrate their uses. Discuss require
for cutting joints using different typed saws.

7121.D2.8 Compare the methods and procedures used in curing and protecting concrete. Discuss t
types of curing commonly performed for both horizontal and vertical placement. Describg
techniques for protecting concrete during hot and cold wesith

7121.D2.9 Describe basic problems for the processes of placing, finishing, and curing. Define symp
each type of problem and discuss their causes. Examine ways to reduce or eliminate the
problems.
7121.D2.10 Attain readiness to take the CER Concrete Finishing Level | certification exams.
Advanced Civil Construction
Career Cluster Architecture andConstruction

Program of Study | Civil Construction
NLPS Sequence C

Course Code 7118
Course Advanced CivConstruction builds upon the knowledge and skills learned in the fundamer
Description course and covers the second half of NCCER Heavy Highway Construction Level 1. Its 1

cover topics such as rigging practices, crane safety and emergency procedures, basic
principles of cranes, and crane communications. The NCCER Heavy Highway Construct
Level 1 certificate and wallet card will also be awarded upon successful completion of th

course.
Prereq(s)/Ce Principles of Construction Trades; Civil Constradiiandamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
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Counts Toward Counts as a directed elective or elective for all diplomas
Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 Industrial Arts 712, k12
Rules 447 Industrial Technology-K2

Industrial Education&2
Occupational Specialist I, Il or 1l in related course approved for a CTE pathway

Rules 2002 Technology Education with high school setting
Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 Technology Education®

CTE: Trade and Industrial: Building Tradé&2 5
CTE: Trade & Industry: Constructeh2
Workplace Specialist: Heavy Highway»
Workplace Specialist: Heavy Equipmesit0

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCGCourse BCTI 121: Basic Rigging
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary TBD;
Credential
Liberal
Arts/Sciences
Requirements

Promoted NCCER Heavy Highway Level 1

Certifications

Competency # Competency

Domain Basic Rigging

7118.D1.1 Describe basic rigging asdfety practices related to rigging activities, the use and inspecti

of equipment and hardware used in rigging, jacks and hoisting equipment, and how to af
common hitches.

7118.D1.2 Apply safety standards and best safety practices relevatiidmperation of cranes, and
describe safety considerations related to power lines, weather conditions, and specific cr
functions.
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7118.D1.3 Examine mobile crane equipment with andapth discussion of terminology and
nomenclature, anexplain the basic scientific principles associated with mobile crane
operation.

7118.D1.4 Demonstrate the proper communication process between the signal person and the cran
operator, including electronic communications and the standard hand signals.

7118.D1.5 Attain readiness to take the second half of the NCCER Heavy Highway Construction Ley
certification exams.

7118.D1.6 Inspect various types of rigging components and report on the condition and suitability fg
task.

7118.D1.7 Configue a sling to produce a singlerap basket hitch, doublevrap basket hitch, single wrag
choker hitch, and doublgrrap choker hitch.

7118.D1.8 Select the correct tagline for a specified application.

7118.D1.9 Tie specific instructeselected knots.

7118.D1.10 Select, inspect, and demonstrate the safe use of a block and tackle, chain hoist,-tateret
hoist, and jack.

7118.D1.11 Verify the boom length and operating radius of a telescopic and/or latiaam crane using

7118.D1.12 YIydzFl OGdzZNBENDRa RFGEF 2NJ I YSIF&dzZNAyYy3 GF LIS

7118.D1.13 Calculate the amount of blocking needed for the outrigger of a specific crane.

7118.D1.14 Verify that a crane is level.

7118.D1.15 Demonstrate proper craneommunication techniques using a handtheadio or another
acceptable verbasignaling device.

7118.D1.16 Demonstrate each standard hand signal depicted in 29 CFR 1926.1400, Subpart CC, Ap
A.

7118.D1.17 Direct an operator to move and place a load using the appropriate baymals and voice
communication.

Civil Construction Capstone

Career Cluster Architecture andConstruction

Program of Study | Civil Construction
NLPS Sequence D

Course Code 7240
Course The Heavy Highway Capstone course caegiss such as introduction to earthmoving,
Description finishing and grading, trenching and excavating, plant operations, paving, horizontal

formwork, and vertical formwork. Additionally, students will learn skills associated with
working with concrete and bridge estruction. The course prepares students for the NCC
Level 2 certificate.

Prereq(s)/Ce Principles of Construction Trades; Civil Construction Fundamentals; and Advanced Civil

Req(s) Construction

Credits Credits: 2 semester course, 2 semest@guired, 13 credits per semester, 6 credits
maximum
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Counts Toward

Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding High Value Level Il
Bulletin 400 Industrial Arts 712, k12
Rules 447 Industrial Technology-&K2

Industrial Education-42

Occupational Specialist I, Il or Il in related course approved for a CTE pathway
Rules 2002 Technology Education with high school setting

Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 Technology Education®

CTE: Trade and Industrial: Building Trad&2 5
CTE: Trade & Industry: Constructicths
Workplace Specialist: Heavy Highway2
Workplace Becialist: Heavy Equipmenti®

POSTSECONDARY AND CREDENTIAL INFORMATION

BCTI 122: Heavy Highway Construction, Part 1; BCTI 123: Heavy Highway Construction
BCTI 160: Introduction to Site Layout

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

TBD;

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

NCCER Heavy Highway Level 2

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Earthmoving, Finishing, an@rading

7240.D1.1 Discuss the process of planning and executing earthmoving activities on various types o
construction projects. Explain the use of heavy equipment such as bulldozers, scrapers,
excavators, and loaders.

7240.D1.2 Examine commotypes of equipment and instruments used for finish grading; materials a
methods used to stabilize soils and control soil erosion; and finishing and grading metho
used for various applications.

7240.D1.3 Examine working in and aroumdccavations, particularly in preparing building foundations.
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7240.D1.4 Describe types and bearing capacities of soils; procedures used in shoring, shielding, an
sloping trenches and excavations; trenching safety requirements, including recognition o
unsafe conditions; and mitigation of groundwater and rock when excavating foundations.

7240.D1.5 Describe the operation of plants used to manufacture concrete and asphalt paving and d
the different types of aggregates.

7240.D1.6 Analyze pavingmerations, paving equipment, recycling processes, and quality control
requirements for both concrete and hanix asphalt paving.

7240.D1.7 Describe elevated decks and formwork systems and methods used in their construction.

7240.D1.8 Examine joist, an, beam and slab, flat slab, composite slab, and specialty form systems ¢
discuss instructions for the use of flying decks, as well as shoring and reshoring systemsg

7240.D1.9 Discuss the applications and construction methods for types of formindoanmdhardware
systems for walls, columns, and stairs, as well as slip and climbing forms. Describe the
assembly, erection, and stripping of gang forms.

7240.D1.10 Draw a plan for basic earthmoving operations amzdudeclearing and grubbing, excavating
the foundation, constructing embankments, backfilling, and compacting.

7240.D1.11 Lay out a basic earthmoving operation.

7240.D1.12 Identify and select the pimer equipment for a given earthmoving operation.

7240.D1.13 Establish fine grade after a rough grade has been performed, according to instructions.

7240.D1.14 5N Fd | 2206 KFITIFNRkal¥Side lFylfeaira FrisNJ

7240.D1.15 Demonstrate setting the stringline to establish the grade for concrete slipform paving,
correctly set up the slipform paver for operation, perform slipform paving, and perform a
concrete slump test.

7240.D1.16 At the discretion of thenstructor, perform hotmix asphalt paving, also perform a quantitati
analysis on the segregation of stone.

7240.D1.17 Erect, plumb, brace, and level a haset deck form.

7240.D1.18 Install edge forms, including instructselected blockouts, embedments, and bulkheads.

7240.D1.19 Erect, plumb, and brace an instructeelected wall form.

7240.D1.20 Erect, plumb, and brace a stair form.

Domain Concrete, Ironwork, and Bridge Csinuction

7240.D2.1 Explain the selection and uses of different types of reinforcing materials. Describe
requirements for bending, cutting, splicing, and tying reinforcing steel and the placement
steel in footings and foundations, walls, columns, Brdms and girders.

7240.D2.2 Analyze the safety concerns associated with concrete, as well as concrete testing, concr
admixtures, and the proper procedures for placing concrete.

7240.D2.3 Identify the materials used in steflamedstructures and explain how to read basic structuf
blueprints.

7240.D2.4 Discuss the types of construction that utilize structural steel, the components of the
structures, and the process involved in erecting a steel structure. Explain the prindiples ¢
structural stresses and the requirements of bolted connections.

7240.D2.5 Describe the common types of bridges, along with the components that make up the
substructure and superstructure of a bridge. Also discuss the types of materials used in |
construction, basic surveying equipment and practices, and how to interpret bridge draw

7240.D2.6 Describe the types of footings used to support bridges, as well as various types of piles ¢

pile- driving methods. Also discuss safety practicesaased with pile driving on land and in
marine environments, along with environmental protection issues.
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7240.D2.7 Identify the forms used to fabricate concrete walls, columns, footings, pile caps, and othe
bridge structures. Also discuss siieilt and manufactured forming systems along with
instructions for cleaning and storing forms.

7240.D2.8 Attain readiness to take the NCCER Heavy Highway Construction Level 2 certification e

7240.D2.9 Use appropriate tools to cut and bend reinforcireyrs

7240.D2.10 Demonstrate five types of ties for reinforcing bars, along with proper lap splicing.

7240.D2.11 Demonstrate the proper placement, spacing, tying, and support for reinforcing bars.

7240.D2.12 Identify job plans and drawings uséat ironworking jobs.

7240.D2.13 Identify ornamental ironwork, general symbols, and welding symbols and applications on
ironworking job plans and drawings.

7240.D2.14 Describe different uses for structural steel.

7240.D2.15 Identify selected typesshapes, and grades of structural steel, including types of structura
steel beams.

7240.D2.16 Make bolted connections on structural steel.

7240.D2.17 Use a bridge plan to explain the details of a project, and perform layout based on a plan
sheet.

7240.D2.18 Lay out pile locations according to foundation drawings.

7240.D2.19 Create templates in accordance with provided drawings.

7240.D02.20 Perform a material takeoff for concrete formwork.

7240.D2.21 Build asmallcap formatleastQ E 0Q 6AGK KSIFRSNBI FyR A

pipe blockout.
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Architecture and Construction

Heavy Equipment Operations

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7130 |Principles of 7290 Heavy Equipment [7291 |Advanced Heavy [7292 |Heavy Equipment
Construction Trade Fundamentals Equipment Capstone
Operations
Principles of Construction Trades
Career Cluster Architecture andConstruction

Program of Study | Heavy Equipment Operations
NLPS Sequence | A

Course Code 7130
Course Principles of Construction Trades prepares students with the basic skills needed to con
Description in a construction trade field. Topics wiltlude an introduction to the types and uses for

common hand and power tools, learn the types and basic terminology associated with
construction drawings, and basic safety. Additionally students will study the roles of

individuals and companies withingltonstruction industry and reinforce mathematical anc
communication skills necessary to be successful in the construction field.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxi
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 Standard Trade & Industrial: Building Tradek2K
Industrial Arts 712, K12

Rules 4e47 Standard Trade & Industrial: Building Tradek?9

Occupational Specialist I, Il or 1lI: Building Trad&2 9
Industrial Technology-K2
Industrial Education-f2

Rules 2002 Technology Education withigh school setting
Workplace Specialist: Building Trades
Workplace Specialist in related course approved for a CTE pathway

REPA/REPA 3 Technology EducationB®
CTE: Trade and Industrial: Building Trad&2 5
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Workplace Specialist: Building Trade$®

Workplace Specialist in related course approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCGCourse BCTI 100: Introduction to Construction Technology

Alignment

VU Course CNST 100: Construction Seminar; CNST 120: Construction Safety

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);

Credential VU: CG Construction Carpenter Assistant (46.0000)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicati

Arts/Sciences IVYT 113 Student Success in Technology

Requirements VU: ENGL 101 English Composition, MATH 100+ level or higher,

Promoted NCCER Core Gédation

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Construction Trades

7130.D1.1 Comply with OSHAO training requirements. Explain the safety obligations of workers,
supervisors, and managers to ensure a sedekplace.

7130.D1.2 Review basic mathematical functions and explain their applications to the construction tr

7130.D1.3 Identify and explain specific applications of hand tools that are widely used in the constru
industry, such akammers, saws, levels, pullers, and clamps.

7130.D1.4 Provide detailed descriptions of commonly used power tools, such as drills, saws, grinde
sanders. Review applications, proper use, safety, and maintenance. Demonstrate power
use in orthe-job settings.

7130.D1.5 Discuss basic terms for construction drawings, components, and symbols. Explain the di
types of drawings and interpret and use drawing dimensions.

7130.D1.6 Explain how ropes, chains, hoists, loaders, and cranes atkttasnove material and
equipment from one location to another on a job site.

7130.D1.7 Identify the roles of individuals and companies in the construction industry.

7130.D1.8 Recognize hazards associated with materials handling and epptgaar materials handling
techniques and procedures.

Domain Construction Industry

7130.D2.1 Recognize direct job opportunities in theonstruction field.

7130.D2.2 Recognize indirect job opportunities in thmonstruction field.

7130.D2.3 Beome familiar with new residential building products.

7130.D2.4 Understand the connection between residential construction and related fields.

7130.D2.5 Understand the importance of safety training and education in the construction industry.

7130.D26 'YRSNEGFYR GKS NBfIUGA2YAKALI 60S6SSy 62N,

7130.D2.7 Understand and appreciate the roles that OSHA and INSafe play in the construction indu

7130.D2.8 Understand the hazards involved in thesidential construction industry.
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7130.D2.9 Understand basic drafting/drawing techniques and how to apply themwtorking drawings.

7130.D2.10 Understand the relationship between individual building components and a structure as ¢
whole.

7130.D211 PGAEAT S RAFFSNBYyG NBaz2dzaNOSa G2 dzyRSNa G|
limitations.

7130.D2.12 Understand basic print reading for the construction industry.

Heavy Equipment Fundamentals

Career Cluster

Architecture andConstruction

Program of Study

Heavy Equipment Operations

NLPS Sequence

B

Course Code

7290

Course Heavy Equipment Fundamentals orients students to the Heavy Equipment industry and {

Description basics operational techniques required to be a H&ayipment Operator. Topics include
safety, identification of heavy equipment, utility tractors, earthmoving and grades. This
course prepares students for the NCCER Heavy Equipment Level 1 certification.

Prereq(s)/Ce Principles ofConstruction Trades

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X(PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCCourse
Alignment

Funding High Value Level |

Bulletin 400 {GFYRFENR ¢NIRS 9 LniRdza (INK R dZR2{KNZd2A € RIA NI

Rules 4647 {GFYRIFENR ¢NI}RS 9 LNHRdIAROHZEIVE A 22K If R A { 1D
Building Trades-®1 H LYRdzaA G Nk t ¢ISYORgz2 6 #ERE Y9 RdzO

Rules 2002 / ¢9Y ¢NIRS 9 LYRAZAGNARIEY . dzAt RAYy3 ¢ NI
¢ SOKy 2t 238 ¢ SOKy2ft 238 9RdzOI GAZ2Y

REPA/REPA 3 / ¢9Y indibstiaBuilding Tradess H 2 2NJ LX F OS { LISOA-t2t A

¢S

OKy2f 238129 RdzOF A2y p

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four Yr Course
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Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted NCCER Heavy Equipment Operator Level 1

Certifications

Competency # Competency

7290.D1.1 Explain the basic terminology, types, and uses of equipment

7290.D1.2 Identify career opportunities available to construction equipment operators and explain th
purpose and objectives of an apprentice training program

7290.D1.3 Explain the responsibilities and characteristics of a good operator

7290.D1.4 Explain themportance of construction equipment safety

7290.D1.5 Describe preventive maintenance procedures

7290.D2.1 Explain the importance of safety when working with construction equipment

7290.D2.2 State the purpose of signs, tags, barricades, and lockoutitdevices used on construction
sites

7290.D2.3 Describe the longand shortterm health effects, firsaid measures, handling and storage,
and/or required personal protective equipment (PPE)

7290.D2.4 Identify safeguards used in a highway constructiamkxzone

7290.D2.5 State the general guidelines for a safe operation, maintenance, and transportations of
construction equipment

7290.D2.6 Explain the dangers of working around an excavation area with construction equipment

7290.D2.7 Describe themportance of safety Data Sheets (SDS)

7290.D3.1 Identify the components of forklifts

7290.D3.2 Explain the operations of various components

7290.D3.3 Describe preventive maintenance procedures

7290.D3.4 Describe startup and operating procedures forkfit

7290.D4.1 Identify the various types of aroad dump trucks

7290.D4.2 Identify and describe instruments and specialized control systems in dump trucks

7290.D4.3 List the operator inspection and maintenance requirements

7290.D4 .4 Explain safelriving practices for dump trucks

7290.D4.5 Perform basic operations using a dump truck

7290.D5.1 Identify and describe the components of a skid loader

7290.D5.2 Describe theprestartinspection requirements for skid loader

7290.D5.3 Describe startupshutdown, and operations procedures for a skid loader

7290.D7.1 Identify and describe the functions of various components of equipment

7290.D7.2 Describeprestartinspection requirements for various pieces of machinery
Describe earthmoving operations
Describe the equipment and methods used in excavating
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Identify and explain soil stabilization methods

Layout a basic earthmoving operation

Identify thebest equipment for performing a given earthmoving operation

Explain the planning process for grading

Describe the electronic equipment and systems used in site measurement and grading
Explain how to mark and set grade stakes

Explain how to make himontal and vertical measurements

Explain how to establish and check finish grade

Advanced Heavy Equipment Operations

Career Cluster Architecture andConstruction

Program of Study | Heavy Equipment Operations
NLPS Sequence C

Course Code 7291
Course Advanced Heavy Equipment Operations builds upon the earthmoving knowledge learne(
Description Heavy Equipment Fundamentals. Students will gain the necessary skills and knowledge

regarding soils, excavation math, and interpreting Civil Drawing table to prepare a site.
Additionally students will learn to operate scrapers used in site preparation. This course
prepare students for the first half of the NCCER Heavy Equipment Operations Level 2.

Prereq(s)/Ce Principles ofConstruction Trades; Heavy Equipment Fundamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 {4 yRFNR ¢N}RS 9 LniRdza (INK R dZB2[iKNZdA f RIA NI

Rules 4647 {GFYRFNR ¢NIRS 9 LWRUzONARI i X2y tzAf RAED
Building Trades-#1 H LYRdzA GN#h t ¢ISYRgz2 i ®ERE Y9 RdzO

Rules 2002 / ¢9Y ¢NIRS 9 LYRAZAOGNARIFITY . dzAft RAYy3 ¢ NI
¢t SOKy2ft 238 ¢t SOKy 2t 238 9RdzOFGAZ2Y

REPA/REPA 3 / ¢9Y ¢NJIRS 39 LyRdeni NFRI2ENY .LIA OBA Y LISCOMIEER S\

¢ SOKy 2t 238129 Rdz0F GA2Y p

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse
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Alignment

VU Course
Alignment

Four YrCourse
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

NCCER Heavy Equipment Operator Level 2

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Identify and describe theomponents of a rough terrain forklift
Describe theorestart inspection requirements for a rough terrain forklift.
7291.D3.4 Demonstrate proper startup and operating procedures for forklift
7291.D3.1 Operate a forklift safely
7291.D3.3 Performpreventive maintenance procedures and explain the operations of various
components
7291.D4.1 Review the various types of enad dump trucks
7291.D4.2 Review the requirements of a CDL for on road dumpk operation
7291.D4.3 Understand the use dhstruments and specialized control systems in dump trucks
7291.D4.4 List the operator inspection and maintenance requiremdntson road dump truck
7291.D4.5 Demonstrate safe driving practices for dump trucks
7291.D4.6 Perform basic operations usingdamp truck
7291.D5.1 Operate a skid loader safely
7291.D5.2 Demonstrate theprestartinspection requirements for skisteer
Describe the preventive maintenance requirements for a stedr
7291.D5.3 Demonstrate startup, shutdown, and operations procedures for a stkielr
7291.D6.1 Explain and demonstrate the correct use of formulas for site layout
7291.D6.2 Understand the proper sequence of operations in a formula
7291.D6.3 Demonstrate understandp of different types of angles
Explain how math is used to calculate how math is used to solve right triangles
7291.D6.4 Demonstrate how to calculate/estimate area and volume
7291.D7.1 Analyze types of drawings and prints used in equipnogarations
7291.D7.2 Demonstrate the ability to read and interpret drawing
7291.D7.3 Define common abbreviations
7291.D7.4 Explain the purpose of the plan specifications for projects
7291.D7.5 Describe how abuilt drawings are prepared
7291.D8.1 Explain the purpose of site safedgsociated with grading work
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7291.D08.2 Understand the different types of sites and conditioagy(,building site, highway site, etc.)
and how they differ
Describe methods used to control water on fgites
Explain how grades are established on a job site

7290.D6.1 Describe types of drawings and prints used in equipment operations

7290.D6.2 Read and interpret drawings

7290.D6.3 Define common abbreviations

7290.D6.4 Describe how abuilt drawings are prepared

Heavy Equipment Capstone

Career Cluster

Architecture andConstruction

Program of Study

Heavy Equipment Operations

NLPS Sequence

D

Course Code

7292

Course Heavy Equipment Capstone will cover the second p&C&ER Heavy Equipment Level 2 g

Description all of Level 3. Students will learn to operate Loaders, Skid Steers, Rough Terrain Forklif
Backhoes and Dozers.

Prereq(s)/Ce Principles of Construction Trades; Heavy Equipment Fundamentals; Advanced Heavy

Req(s) Equipment Operations

Credits Credits: 2 semester course, 2 semesters requiredlcledits per semester, 6 credits

maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding High Value Level I

Bulletin 400 {4 yRFNR ¢N}RS 9 LniRdza (INK R dZB2[iKNZdA f RIA NI

Rules 4647 {GFYRFENR ¢NI}RS g LNHRdIZARONAHZEIVE A 22K R A { 1D
Building Trades-#1 H LYRdzA GN#:h f ¢ISYRgz2 i ®ERE Y9 RdzO

Rules 2002 / ¢9Y ¢NJIRS 9 LYRAZAOGNRIFITY . dzAft RAYy3 ¢ NI
¢t SOKy2ft 238 ¢t SOKy 2t 238 9RdzOFGAZ2Y

REPA/REPA 3 /[ ¢9Y dibtiaBuilding Trades H 2 2NJ] LX F OS { LIS OA-L2f A

¢S

OKy 2t 238129 RdzOF A2y p

POSTSECONDARY AND CREDENTIAL INFORMATION
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VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted NCCER Heavy Equipment Operator Level 3
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Describe grading and installation practices for pipe laying operations

Describe the different types and characteristicsoils

Describe the factors that affect soil excavation

Describe working in various soil conditions

Identify and describe components of a loader

Describe the prestart inspection and preventive ntairance requirements for a loader
Describe the startupshutdown,and operating procedures for a loader

Identify and describe components of a scraper

Describe the prestart inspection and preventive maintenance requirements for a scraper
Describe the startup, shutdown, and operating procedures for a scraper

Describe the types of equipment used for finish grading

Explain methods used to stabilize soils and control soil erosion

Describe finish grading methods

Identify anddescribe types of compaction equipment.

Identify and describe the components, controls, and attachments on a typical compactor

Describe safety guidelines and basic preventive maintenance requirements associated W
compaction equipment.

Describe bsic procedures for operating a compactor.

Describe factors involved in work activities associated with a compactor.

Identify and describe common uses and types of backhoes.

Identify and describe the components, controls, and attachments typiaal backhoe.
Identify and describe safety, inspection, and service guidelines associated with a backhg
Describe basic operating procedures for a backhoe.

Identify and describe common work activities for a backhoe.

Perform basic backhamaneuvers and setting up a backhoe using stabilizers

Identify and describe basic types, uses, and components -obaff dump trucks.
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Identify and describe safety, inspection, and service guidelines associated wittadfflump
trucks

Describe andamplete basic startup and operating procedures forrofid dump trucks.

Identify and describe basic types, uses, and components of a dozer.

Identify and describe safety, inspection, and service guidelines associated with a dozer

Describe andomplete basic startup and operating procedures for a dozer.

Identify and describe basic types, uses, and components of excavators

Identify and describe safety, inspection, and service guidelines associated with an excay

Describe angomplete basic startup and operating procedures for track mounted hydrauli
excavator
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Architecture and Construction

Construction Tradeg Heating, Ventilation, and Air Conditioning (HVAC)

Principles

7131

Principles of HVAC|7125

CTE Concentrator A CTE Concentrator B Pathway Capstone
HVAC 7126 |HVAC Service T H n[HVAC Capstone
Fundamentals

Principles of Heating, Ventilation, and Air Conditioning (HVAC)

Career Cluster

Architecture andConstruction

Program of Study | HVAC
NLPS Sequence | A
Course Code 7131

Course Principles of Heating, Ventilation and Air Conditioning (HVAC) covers many of the topics

Description needed for students to be successful inrttechanical construction industry. Its modules
include history of HVAC industry, OSHAAdWr construction industry training,
communication and customer service skills. This course will also cover basic electricity
concepts.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 Standard Trade & Industrial: Heating & Air Conditionifi K
Industrial Arts 712, K12
Rules 4e47 Standard Trade & Industrial: Heating & Air Conditioning-12 9
Occupational Specialist I, Il lb: Heating & Air Conditioning -12
Industrial Technology-&K2
Industrial Education-H2
Rules 2002 CTE: Trade & Industrial: Heating, Ventilation, Air Conditioning, & Refrigeration
(HVACR)
Workplace Specialist: Heating, Ventilation, Air Cooning, & Refrigeration (HVACR
Technology Education
REPA/REPA 3 CTE: Trade & Industrial Heating, Ventilation, Air Conditioning, & Refrigeration

(HVACR)-52
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Workplace Specialist: HVACL®
Technology Education®

ITCGCourse HVAC 100: Intro to HVAC Teology, BCTI 130: Introduction to Electrical

Alignment

VU Course

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CTHeating, Venting, and Air Conditioning, TC Heating, Venting and Air Conditioni

Credential (47.0201);

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicatig

Arts/Sciences IVYT 113 Student Succes§ @chnology

Requirements

Promoted

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain HVAC Basics

7131.D1.1 Investigate the earliest uses of refrigeration and heating equipment and the inventors thg
developed them.

7131.D1.2 Discuss current employment opportunities in the mechanical construction industry and
understand the qualifications required employment.

7131.D1.3 Comply with OSHAQ training requirements and understand the safety obligations of work
supeavisors, and managers to ensure a safe workplace.

7131.D1.4 Discuss the causes and results of accidents and the impact of accident costs.

7131.D1.5 Define safe work procedures, proper use of personal protective equipment, and working
hazardous leemicals.

7131.D1.6 Demonstrate ability to understand various elements used in commercial and residential
blueprints.

7131.D1.7 Identify the types of architectural lines, symbols, notations, and abbreviations used in pri
reading.

7131.D1.8 Identify types of drawings such as elevation views, section views, detail views, and
construction materials.

7131.D1.9 Practice techniques for communicating effectively with customersyarkers and
supervisors.

7131.D1.10 List exampleshat emphasize the importance of verbal and written information and
instructions on the job.

7131.D1.11 Attain readiness to take the OSHA 10 Certification exam.

Domain Basic Electrical

7131.D2.1 Describe the electrical trade and discuss tiageer paths available to electricians.

7131.D2.2 Discuss safety rules and regulations for electricians, including precautions for electrical
hazards found on the job. Examine the OShbidated lockout/tagout procedure.
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7131.D2.3 ExplainrSt SOGNAROIf O2yOSLJia dzaSR Ay hKYQa f I
theory, electromotive force, resistance, and electric power equations.

7131.D2.4 Analyze series, parallel, and sefallel circuits. Examine resistive circuits, Kikc2 ¥ ¥ Q
voltage and current laws, and circuit analysis.

7131.D2.5 Examine and use the NEC®. Describe the layout and the types of information

7131.D2.6 found within the code book. Practice finding information using easfpllow procedures.

7131.D27 Identify the hardware and systems used by an electrician to mount and support boxes,

receptacles, and other electrical components. Examine NEC® fill and pull requirements 1
device, pull, and junction boxes under 100 cubic inches.

7131.D2.8 Descrile conduit bending and installation. Demonstrate the techniques for using-hand
operated and step conduit benders, as well as cutting, reaming, and threading conduit.

7131.D2.9 List the types and applications of raceways, wireways, and ducts. Investigeppropriate
NEC® requirements.

7131.D2.10 Describe the types and applications of conductors and demonstrate proper wiring techni
Investigate the appropriate NEC® requirements.

7131.D2.11 Examine electrical prints, drawings, asyimbols, and the types of information that can be
found on schematics, ornes, and wiring diagrams.

7131.D2.12 Investigate the electrical devices and wiring techniques common to residential constructi

and maintenance. Perform service calculatidnsestigate the appropriate NEC®
requirements.

7131.D2.13 Demonstrate proper selection, inspection, and use of common electrical test equipment,
including voltage testers, clarmgn ammeters, ohmmeters, multimeters, phase/motor
rotation testers, and dataecording equipment. Describe safety precautions and meter
category ratings.

7131.D2.14 Attain readiness to take NCCER Electrical Level | certification exams.
HVAC Fundamentals
Career Cluster Architecture andConstruction

Program of Study | HVAC
NLPS Sequence B

Course Code 7125
Course HVAC Fundamentals introduces fundamentals applicable to the heating and refrigeratior
Description phases of air conditioning. Includes types of units, parts, basic controls, functions, and

applications. Emphasizes practices, tool and meter use, temperature measurement, hea
the combustion process and piping installation practices. Covers the basic sequence of
operation for gas, oil and electric furnaces. Introduction to compressitensysised in
mechanical refrigeration including the refrigeration cycle and system components. Introd
safety procedures, proper use of tools used to install and service refrigeration equipment
refrigerant charging and recovery, system evacuationutating superheat and subcooling
and using a refrigerant temperature/pressure chart. This course will use lecture, lab and
online simulation to prepare students for the nationally recognized certification exam as
of the outcome assessment learningexdijves.
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Prereq(s)/Ce Principles of HVAC
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X(PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding High Value Level |
Bulletin 400 Standard Trade & Industrial: Heating & Air Conditioniri K
Industrial Arts 712, k12
Rules 447 Standard Trade & Industrial: Heating & @onditioning Q2
Occupational Specialist I, Il or lll: Heating & Air Conditioningl2 9
Industrial Technology-&K2
Industrial Education-42
Rules 2002 CTE: Trade & Industrial: Heating, Ventilation, Air Conditioning, & Refrigeration
(HVAR)
Workplace Specialist: Heating, Ventilation, Air Conditioning, & Refrigeration (HVA
Technology Education
REPA/REPA 3 CTE: Trade & Industrial Heating, Ventilation, Air Conditioning, & Refrigeration

(HVACR)-82
WorkplaceSpecialist: HVAG®2
Technology Education®

POSTSECONDARY AND CREDENTIAL INFORMATION

HVAC 101: Heating Fundamentals; HVAC 103: Refrigeration |

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CTHeating, Venting, and Air Conditioning, TC Heating, Venting and Air Conditioni
(47.0201);

Liberal
Arts/Sciences
Requirements

ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicatig
IVYT 113 Student Succes3 @thnology

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES
Competency

Domain

Heating Fundamentals

7125.D1.1

Demonstrate safe practices and procedures.
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7125.D1.2 Define and properly use the terminology of theating industry.

7125.D1.3 Identify and explain the operation of safety devices and components used on heating
equipment that were covered in the course.

7125.D1.4 Explain the combustion and heating process of a fossil fuel furnace.

7125.D1.5 Degribe the sequence of operation for the furnace types covered in the course.

7125.D1.6 Demonstrate the use of the tools, test equipment and materials used in heating equipme
installation and service that were covered in this course.

7125.D1.7 Explan the basics concepts of low voltage thermostatic control.

7125.01.8 Discuss the characteristics of fuels and the safety precautions for working with those fue

7125.D1.9 aSlhadiNBE GKS GSYLISNI Gd2NS NAaS | ONraa | ¥

7125.D1.10 Identify common electrical schematic symbols used in furnace schematics.

7125.D1.11 Identify the different ignition systems used on gas furnaces.

7125.D1.12 Explain how to measure manifold gas pressure.

7125.D1.13 Describe the variousethods of proving flame used on gas and oil furnaces that were cov
in the course.

Domain Refrigeration Fundamentals

7125.D2.1 Demonstrate safe practices and procedures with tools, refrigerants, torches, and test
equipment covered in theourse.

7125.D2.2 Define key terms associated with refrigeration such as superheated refrigerant, sub cool
refrigerant, and saturated refrigerant.

7125.D2.3 Identify the basic components of mechanical refrigeration systems that were covered in {
course.

7125.D2.4 Describe the basic refrigeration cycle identifying where the refrigerant is superheated,
subcooled, saturated, under high pressure, and under low pressure.

7125.D2.5 Use a temperature/pressure chart to determine saturation temperasuand pressures.

7125.D2.6 Using data supplied, calculate/determine superheat, subcooling, evaporator coil TD,
evaporator coil, T condenser split, saturated suction temperature and condensing
temperature. [TD = EAJBP where EAT is evaporator entgriair temperature and BP is
refrigerant boiling point temperature in the evaporator; T = EATRAT where EAT is the
SOFLRNI §2NRa SYGdSNAYy3I AN G§SYLISNI (dzNB |

7125.D2.7 Explain the basic principles of hdeansfer.

7125.D2.8 Demonstrate the proper use of refrigeration tools introduced in the course.

7125.D2.9 Demonstrate the fluxing, brazing, and/or soldering, flaring and swaging techniques introc
in the course.

7125.D2.10 Describe theoperation/function of compressors, metering devices, condensers and
evaporators.

7125.D2.11 Describe the use of vacuum pumps, manifold gauges and refrigerant recovery/recycling
equipment.

7125.D2.12 Explain the basics of ozone depletion, the ligtween refrigerants and ozone depletion and
the effects of ozone depletion.

7125.D2.13 Attain readiness to take the Esco EPA 608 Reclamation Certification exam.

7125.D3.1 Demonstrate how to pressurize a system with nitrogen, install gauges, prapertyate a

system, and read a micron gauge.
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HVAC Service

Career Cluster

Architecture andConstruction

Program of Study | HVAC
NLPS Sequence C
Course Code 7126

Course
Description

HVAC Service continues the study of air conditioningefrigeration along with the
procedures used to analyze mechanical and electrical problems encountered when serv
heating systems. Students will better understand compressors, metering devices, systen
recharging, refrigerant recovery, basics of motgrds, equipment installation and
troubleshooting practices as they apply to air conditioning and refrigeration systems.
Additionally, students will be able to understand electrical schematics and connection
diagrams, combustion testing, venting and combarsiair requirements, sequence of
operation, heating controls, troubleshooting techniques, installation practices, basic code
applying to furnace codes, and service procedures. This course will use lecture, lab and
simulation to prepare studentstfthe nationally recognized certification exam as part of th¢
outcome assessment learning objectives.

Prereq(s)/Ce
Req(s)

Principles of HVAC; HVAC Fundamentals

Credits

Credits: 2 semester course, 2 semesters required, 1 credit per semestedi’s maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 Standard Trade & Industrial: Heating & 8onditioning KL2
Industrial Arts 712, k12
Rules 447 Standard Trade & Industrial: Heating & Air Conditioning-12 9
Occupational Specialist I, Il or lll: Heating & Air Conditioningi2 9
Industrial Technology-K2
IndustrialEducation KL2
Rules 2002 CTE: Trade & Industrial: Heating, Ventilation, Air Conditioning, & Refrigeration
(HVACR)
Workplace Specialist: Heating, Ventilation, Air Conditioning, & Refrigeration (HVA
Technology Education
REPA/REPA 3 CTE: Trade & Industrial Heating, Ventilation, Air Conditioning, & Refrigeration

(HVACR)-52
Workplace Specialist: HVACL®
Technology Education®

POSTSECONDARY AND CREDENTIAL INFORMATION
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ITCCCourse HVAC 202: Electric@ircuits and Controls; HVAC 211: Refrigeration I

Alignment

VU Course

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CTHeating, Venting, and Air Conditioning, TC Heating, Venting and Air Conditioni

Credential (47.0201);

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicatig

Arts/Sciences IVYT 113 Student Success in Technology

Requirements

Promoted

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Electrical Circuits and Controls

7126.D1.1 Demonstrate safe practices and procedures.

7126.D1.2 Describe the operation of the individuedntrols identified in the course and explain how the
are typically used in control systems.

7126.D1.3 Effectively read and use schematic and pictorial wiring diagrams commonly found on
residential and light commercial heating, eonditioning equipment.

7126.D1.4 Wire a simple control system for a residential or light commercial heating and/or air
conditioning system while using the appropriate wiring diagrams.

7126.D1.5 Draw pictorial and schematic wiring diagrams for equaom

7126.D1.6 Troubleshoot electrical control systems.

7126.D1.7 Perform tasks as assigned in a professional manner.

7126.D1.8 Program basic electronic heating/cooling thermostats.

7126.D1.9 Install field control wiring for typicakesidential and light commercial HVAC systems.

7126.D1.10 Explain the difference between pilot duty and line duty controls.

7126.D1.11 Recognize common controls used on residential and light commercial HVAC equipment
covered in the class.

7126.D1.12 Draw the typical schematic symbols used in HVAC/R work.

7126.D1.13 Attain readiness to take the ESCO HVAC Excellence Employment Ready Exam.

Domain Refrigeration Service

7126.D2.1 Identify and correctly locate on a system the air coiotiing and refrigeration system
components normally found in residential and light commercial A/C systems.

7126.D2.2 Describe the proper operation and function of system components covered in the course

7126.D2.3 Identify the most common types afystem component failure and the effect each has on th
performance of the system.

7126.D2.4 Using manifold gauges, pressure/temperature charts, and thermometers, determine the
following for a refrigeration system: superheat, subcooling, evaporatoff@ilevaporator coi
DT, condensing temperature, saturated suction temperature and condenser split.

7126.D2.5 Apply the basic refrigeration cycle and a refrigerant temperature/pressure chart to analyz

and troubleshoot A/C and/or refrigeration systems.
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7126.D2.6 Recover refrigerants; evacuate systems, leak check and field charge systems using the
methods covered in the course.

7126.D2.7 Outline the basics of electrical control of residential A/C systems.

7126.D2.8 Identify the different singleohase motor types used in HVAC/R systems and their
applications.

7126.D2.9 Describe motor starting components, their application and how they work.

7126.D2.10 Describe electrical troubleshooting techniques for compressor motors and fan ntbtrs
associated starting components.

7126.D02.11 Describe how changes in evaporator loading will affect the system.

7126.D2.12 Describe the effect on the system from the common system problems such as undercha
overcharging, dirty condenserswavaporator airflow, etc.

7126.D2.13 Safely perform assign tasks following lab safety regulations.

7126.D2.14 Attain readiness to take the ESCO HVAC Excellence Employment Ready Exam.

HVAC Capstone

Career Cluster

Architecture andConstruction

Program of Study | HVAC
NLPS Sequence D
Course Code 7244

Course The HVAC Capstone course covers procedures used to analyze mechanical and electrid

Description problems encountered when servicing heating systems. Topics ietdetiecal schematics
and connection diagrams, combustion testing, venting and combustion air requirements,
sequence of operation, heating controls, troubleshooting techniques, installation practice
basic codes applying to furnace codes, and serviceguoes. Students may also have the
opportunity to gain an understanding of Heat Pump Systems or to develop skills needed
fabricate and install duct work. This course will use lecture, lab and online simulation to
prepare students for the nationallygegnized certification exam as part of the outcome
assessment learning objectives.

Prereq(s)/Ce Principles of HVAC; HVAC Fundamentals; HVAC Service

Req(s)

Credits Credits: 2 semester course, 2 semesters requirelclledits per semester, &edits

maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X

Additional Notes

Funding

ADDITIONAL COURSE INFO

High Value Level Il

Bulletin 400

Standard Trade & Industrial: Heating & Air Conditionifi@ K
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Industrial Arts 712, k12
Rules 447 Standard Trade & Industrial: Heating & Air Conditioning-12 9
Occupational Specialist I, 1l or lll: Heating & Air Conditioning2 9
Industrial Technology-K2
Industrial Education&2
Rules 2002 CTE: Trade & Industrial: Heating, Ventilation, Air Conditioning, & Refrigeration
(HVACR)
Workplace Specialist: Heating, Ventilation, Air Conditioning, & Refrigeration (HVA
Technology Education
REPA/REPA 3 CTE: Trade & Industrial Heating, Ventilation, Air Conditioning, & Refrigeration
(HVACR)-82
Workplace Specialist: HVAQ2
Technology Education®
ITCCCourse HVAC 208: Heating Service; HVAC 107: Duct Fabrication and Installation or H\He€2t205
Alignment Pump Systersf
VU Course
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CTHeating, Venting, and Air Conditioning, TC Heating, Venting and Air Conditioni
Credential (47.0201);
Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communicatid
Arts/Sciences IVYT 113 Student Succes3 @thnology
Requirements
Promoted
Certifications
Competency # Competency
Domain Heating Service
7244.D1.1 Demonstrate safe practices and procedures.
7244.D1.2 Find pertinent installation information in a furnagestallation manual.
7244.D1.3 ' R2dza i o0f26SNJ AaLISSR (2 YSSO YI ydzFl OG dz2NB
FdNYy I 0SQa KSIFG SEOKI y3ISN®
7244.D1.4 Describe fuel piping, combustion air and venting requirements for gas ahdrakes.
7244.D1.5 Identify the common controls used on heating appliances covered in the course.
7244.D1.6 Explain the function of the common heating controls covered in the course.
7244.D1.7 Explain how the different gas and oil ignition syssamork.
7244.D1.8 Perform basic troubleshooting tests on a furnace.
7244.D1.9 Demonstrate the use of common test equipment required in heating service work.
7244.D1.10 Read an electrical schematic for a furnace.
7244.D1.11 List basic codeequirements pertaining to furnace installations covered in the course.
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7244.D1.12 Describe the different venting requirements between atmospheric furnace80%8 fan
assisted furnaces, and 90% induced draft furnaces.

7244.D1.13 Ouitline typical seqgences of operation for furnace types covered in the course.

7244.D1.14 C2NXNdzZ FGS | aOftSty FyR OKSO1$£¢ LINB@Syil i

7244.D1.15 Attain readiness to take the ESCO HVAC Excellence Employment Ready Exam.

Domain Duct Fabrication

7244.D2.1 Demonstrate safe practices and procedures.

7244.D2.2 Develop neat and clean shop drawings to scale.

7244.D2.3 Read and interpret schedules, drawings and specifications shown on construction drawir
formulate amaterial list.

7244.D2.4 Layout and calculate measurements for duct work used in heating and air conditioning u
mechanical drawings.

7244.D2.5 Demonstrate the use of hand tools used in sheet metal fabrication and duct installation.

7244.D2.6 Demonstrate use of sheet metal shop equipment.

7244.D2.7 Demonstrate proper installation practices.

Domain Heat Pump Systems

7244.D3.1 Demonstrate safe practices and procedures.

7244.D3.2 Interpret and utilize pictorial and schematiagrams.

7244.D3.3 Identify different types of heat pumps in relation to their source of heat.

7244.D3.4 Diagram refrigerant flow through a heat pump in both the heating and cooling mode
identifying refrigerant condition and pressures.

7244.D3.5 Explain in detail the defrost cycle of the-tirair heat pump.

7244.D3.6 Identify and troubleshoot electrical control system components covered in this course.

7244.D3.7 Identify and troubleshoot common refrigeration syst@mmponents covered in this course.

7244.D3.8 Explain the different methods for checking refrigerant charge and charging heat pumps
covered in this course.

7244.D3.9 Describe the typical thermostats used with heat pumps.

7244.D3.10 Explain the neednd types of auxiliary heat.

7244.D3.11 Given the heat loss and heat gain of a structure, size a heat pump andipad#ctric heat.

7244.D3.12 Outline typical heat pump control technigue.

7244.D3.13 Compare and contrast the different types afdt pumps: aito-air, ground source and closed
loop water source heat pumps.

7244.D3.14 Attain readiness to take the ESCO HVAC Excellence Employment Ready Exam.
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Architecture andConstruction

Plumbing and Pipefitting

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7133 |Principles of 7129 |Plumbing and 7120 |Advanced Plumbin| T H (Plumbing and
Plumbing and Pipefitting and Pipefitting Pipefitting Capstone
Pipefitting Fundamentals
Principles of Plumbing and Pipefitting
Career Cluster Architecture andConstruction

Program of Study | Plumbing and Pipefitting
NLPS Sequence | A

Course Code 7133
Course Principles oPlumbing and Pipefitting covers much of the NCCER Level | curriculum for
Description Plumbing and is a prerequisite to future plumbing courses. Its modules cover topics such

introduction to the plumbing profession, basic safety, tools used in the plumbing arade,
introduction to plumbing drawings, and all basic skills needed to continue education in th
plumbing program.

Prereq(s)/Ce None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin
CountsToward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X(PCL/CTE)
Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 Standard Trade & Industrial: Building Tradeks2K
Industrial Arts 712, K12

Rules 4e47 Standard Trade & Industrial: Building Tradek?9

Occupational Specialist I, 1l or lll: Building Trad&2 9
Industrial Technology-&K2
Industrial Education&2

Rules 2002 CTE: Trade &dustrial: Building Trades Technology
Workplace Specialist: Building Trades Technology
Technology Education

REPA/REPA 3 CTE: Trade & Industrial Building Tradd<5
CTE: Trade & Industrial: Plumbing & Pipefittifk5
Technologyeducation &12
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Workplace Specialist: Construction Tradek?9
Workplace Specialist: Plumbing & Pipefitting 2

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCCCourse BCTI 150Introduction to Plumbing, Part BCTI 15lintroduction to Plumbing, Part 2

Alignment

VU Course

Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Introduction to Plumbing Part 1

7133.D1.1 9EFYAYS (KS YlIyé OFNBSN 2LiA2ya | @At
history of plumbinganddiscuss the current technology, industries, and associations tha
make up the modern plumbing profession. Review human relations and saiiédy sk

7133.D1.2 Discuss the causes of accidents and their consequences and repercussions in terms
delays, increased expenses, injury, and loss of life. Review the types and proper use
personal protective equipment (PPE). Describe the use of catidaty information
conveyed in hazard communication (HazCom), safety signs, signals, lockout/tagout, a
emergency response. Explain confirgghce safety, and review safety issues related to
hand and power tools.

7133.D1.3 Demonstrate the care and usé the different types of hand and power tools used on the
job. Select the appropriate tools for different tasks, and review tool maintenance and ¢
issues.

7133.D1.4 Discuss basic math concepts, such as whole numbers, fractions, decimals, and souar
demonstrate how they apply to othe-job situations. Describe how to measure pipe usir
fitting tables and framing squares and how to calculatedégree offsets.

7133.D1.5 Navigate the different types of plumbing drawings encountered on thejubdiscuss how
to interpret and apply them when laying out and installing plumbing systems. Discuss
symbols used in plumbing and mechanical drawings and review isometric, oblique,
orthographic, as well as schematic drawings. Render plumbing drawidg®eognize how
code requirements apply to plumbing drawings.

7133.D1.6 Describe the different types of plastic pipe and fittings used in plumbing applications,
including ABS, PVC, CPVC, PE, PEX, and PB. Demonstrate how to measure, cut, joif
supportLt F & GA O LIALIS | OO2NRAY3I G2 YIydzZFl Ol g
pressure testing of plastic pipe once installed.

7133.D1.7 Attain readiness to take the first half of NCCER Plumbing Level | certification exams.
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Domain

Introduction to Plumbing Part 2

7133.D2.1

Discuss sizing, labeling, and applications of copper pipe and fittings and review the ty
valves that can be used on copper pipe systems. Explain proper methods for cutting,
joining, and installing copper m@pExamine insulation, pressure testing, seismic codes,
handling and storage requirements.

7133.D2.2

Examine hukand-spigot and nehub castiron pipe and fittings and their applications in
DWYV systems. Discuss material properties, storagehandling requirements, and fittings
and valves. Demonstrate joining methods, installation, and testing.

7133.D2.3

Discuss threading, labeling, and sizing of steel pipe and compare the differences betw
domestic and imported pipe. Demonstrate the propechniques for measuring, cutting,
threading, joining, and hanging steel pipe. Examine corrugsti@dlesssteeltubing.

7133.D2.4

Discuss the proper applications of cedpproved fixtures in plumbing installations.
Examine the different types of fixtuseand the materials used in them. Investigate storag
handling, and code requirements.

7133.D2.5

Describe how DWV systems remove waste safely and effectively. Discuss how systen
components, such as pipe, drains, traps, and vents work. Explain drairainsizing,
grade, and waste treatment. Discuss how building sewers and sewer drains connect t
DWV system to the public sewer system.

7133.D2.6

Identify the major components of water distribution systems and describe their functio
Describe water soges and treatment methods and examine supply and distribution fot
the different types of systems installed on jobs.

7133.D2.7

Attain readiness to take the second half of NCCER Plumbing Level | certification exan|
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Plumbing and Pipefitting Fundamentals

Career Cluster

Architecture andConstruction

Program of Study

Plumbing and Pipefitting

NLPS Sequence

B

Course Code

7129

Course Plumbing and Pipefitting Fundamentals will buildtio® knowledge and skills developed in

Description the principles course. Students will gain a better understanding of a variety of plumbing
materials and fittings. As well as focus on common plumbing installations including pipin
drains, fixtures and valves.

Prergg(s)/Co Principles of Plumbing and Pipefitting

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding High Value Level |

Bulletin 400 Standard Trade & Industrial: Building Tradek2K
Industrial Arts 712, k12

Rules 447 Standard Trade & Industrial: Building Tradek29
Occupational Specialist I, Il or lll: Building Trad&2 9
Industrial Technology-K2
Industrial Education-&2

Rules 2002 CTE: Trade & Industrial: Building Trades Technology
Workplace Specialist: Building Trades Technology
TechnologyEducation

REPA/REPA 3 CTE: Trade & Industrial Building Tradd®5

POSTSECONDARY AND CREDENTIAL INFORMATION

CTE: Trade & Industrial: Plumbing & PipefittirR5
Technology Education®

Workplace Specialist: Construction Tradek?9
Workplace Specialist: PlumbingRipefitting 912

VU Course
Alignment
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Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted Plumbing Level 1

Certifications

CONTENSTANDARDS AND COMPETENCIES

Competency # Competency

7129.D1.1 Discuss sizing, labeling, and applications of copper pipe and fittings and review the ty
valves that can be used on copper pipe systems. Explain proper methods for cutting,
joining, and installing copper pipe. Examine insulation, pressure testing, seismic code
handling and storage requirements.

7129.D1.2 Examine hutand-spigot and nehub castiron pipe and fittings and their applications in
DWYV systems. Discuss matépaoperties, storage and handling requirements, and fittin
and valves. Demonstrate joining methods, installation, and testing.

7129.D1.3 Discuss threading, labeling, and sizing of steel pipe and compare the differences betw
domestic and imported pig. Demonstrate the proper techniques for measuring, cutting
threading, joining, and hanging steel pipe. Examine corrugsti@dlesssteeltubing.

7129.D1.4 Discuss the proper applications of cedpproved fixtures in plumbing installations.
Examine thalifferent types of fixtures and the materials used in them. Investigate storg
handling, and code requirements.

7129.D1.5 Describe how DWV systems remove waste safely and effectively. Discuss how systen
components, such as pipe, drains, traps, &adts work. Explain drain and vent sizing,
grade, and waste treatment. Discuss how building sewers and sewer drains connect t
DWV system to the public sewer system.

7129.D1.6 Identify the major components of water distribution systems and describe fheations.
Describe water sources and treatment methods and examine supply and distribution f
the different types of systems installed on jobs.

7129.D1.7 Attain readiness to take the second half of NCCER Plumbing Level | certification exan|
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Advanced Plumbing and Pipefitting

Career Cluster

Architecture andConstruction

Program of Study

Plumbing and Pipefitting

NLPS Sequence

C

Course Code

7120

Course Advanced Plumbing arféipefitting prepares students for more advanced installations

Description including structural penetrations, insulations, and water heaters. Additionally, students v
gain a better understanding of basic electricity and fuel systems that are required for the
advanced installations.

Prereq(s)/Ce Principles of Plumbing and Pipefitting; Plumbing and Pipefitting Fundamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maxin

Counts Toward

Counts as directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCCCourse
Alignment

Funding High Value Level |

Bulletin 400 Standard Trade & Industrial: Building Tradek2K
Industrial Arts 712, k12

Rule