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Foreword

TheAgricultureand Environmental Systems Career Field Technical Content Starfdantthe

curricular framework for Ohio College Tech Prep and cat@shnical education programs in the
agricultureand environmental systems career field. This document reflects the career field framework
outlined in Ohio Administrative Code 33®1-03 (Critaia for Secondary Workforce Development
Programs).

This document represents a collaborative effort of the following professional partners: the Ohio
Department of Edu c-&echnicahaddsAdull Educatiore, the @hio Baand ef &egents,

the Maketing Education Resource Center and the Ohio Resource Center at The Ohio State University.
Secondary and postsecondary educators, along with business and industry professionals, also participated
in the development of the technical content standards.

The Agricultureand Environmental Systems Career Field Technical Content Stanttardsne business
andindustry standards, academic content standards (English language arts, mathematics, science and
social studies) and the business process framework ttogeteehnical literacy imgricultureand
environmental systems. Thgricultureand environmental systems career field includes occupations that
focus on animal science, biotechnology, business operations, engineering, environmental science, food
scienceand plant science. Thgricultureand Environmental Systems Career Field is comprised of

seven program areas leading to techniebadlged careers in:

e Agribusiness and production systems

e Agricultureand industrial power technology
e Animal science and managent

¢ Biotechnology

e Food science and technology

e Horticulture

¢ Natural resource management

This document delineates benchmarks and indicators that outline the knowledge and skills needed for
career success in the above seven program areas. It includes a) benchmarks and indicators that are
common across thagricultureand environmental systemareer field addressing critical workplace

skills, including communication skills, technical skilsisiness processes, problem solving and critical
thinking, leadership, and teamwork skills; and b) benchmarks and indicators that describe program area
speific occupational knowledge and skills.

In addition, benchmarks from the Ottmglish Language Arts Academic Content Standatds
Mathematics Academic Content Standattie Science Academic Content Standaadd theSocial
Studies Academic Content Stardshave been embedded, outlining the language arts, mathematics,
science and social studies knowledge and skills associated with specific technical competencies.

TheAgricultureand Environmental Systems document seeks to provide the basis for@thicati

programming that will foster the development of what Doug Bush, vice president and chief information

of ficer, I nt el Cor-pbnaptdone mpshdpedremployed domisndstbitoad [ T
knowledge, insight and understanding of busima®cesses, academic attainment and workplace
readiness (the crossbar of the fATO0) with depth of
the AToyYhapbhbdon@mpl oyee i s mgieutueahddndronmenglur e t hat
sysems workforce of tomorrow will be competitive in a global environment that requires specialized

vii



skills in a broader context aimed at the innovation of new products and services in-cmagnggng
economy.

This document forms the basis for developingrdegrated delivery system that provides opportunities

for new and challenging programs and courses. It is hoped that the document will enhance and expand
careertechnical education, College Tech Prep and postsecondary degree progrgrnwuitureand
emvronmental systems and related fields.

The document is available on the Internditit://cms.osu.edu/standardshome.ranmd through the Ohio
Department of Education career field initiative Web pagesiat.ode.state.oh.us

Kathy Shibley Jonathan Tafel

Director Vice Chancellor for Educational Linkages and
Office of CareeiTechnical and Adult Education Access

Ohio Department of Education Ohio Board of Regents
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AGRICULTURE AND ENVIRONMENTAL SYSTEMS
CAREER FIELD
TECHNICAL CONTENT STANDARDSDOCUMENT

The development process for thgricultureand Environmental Systems Career Field Technical Content
Standardsegan in March 2006 with the convening of a futuring panel and culminated in January 2008
with the work of a panel of business representativdsedncators focusing on academic correlation. Over
the course of 2007, numerous business and industry representatives, as well as secondary and
postsecondary educators from across Ohio, took part in the formal development process. The following
summarizeshe various stages of the development process.

Futuring Panel

March 2006

TheAgricultureand Environmental Systems futuripgnel brought together key educators and business
representatives from across the state to advise the Ohio Department of Education and the Ohio Board of
Regents on future trends impacting #fgricultureand Environmental Systems Career Field, and to

suggest ways in which those trends could be incorporated inég@acultureand environmental systems

career field technical content standards document.

Expert Writing Panels

February-May 2007

Based on guidance provided by the futuring panel, expert wptingls met to revise the 2003 edition of
the Agricultureand Environmental Systems Career Field Technical Content Stanéads panel
reviewed the existing content standards, made editorial changes and updated document content.

Business Review Panels

August-September 2007

Fifty-one Ohio business and industry representatives participated on these panels. Drawn from diverse
industrial sectors and regions of the state, the panels identifiechgii@atltureand environmental

systems employees should knovddre able to do in sevegricultureand environmental systems

program areas: agribusiness and production systagrisultureand industrial power technology, animal
science and management, biotechnology, food science and technology, horticultureyrahdesaturce
management.

Educator Review Panels

September 2007

These panels were composed of a total of 35 representatives from secondary and postsecondary
institutions across Ohio. The panels determined when the benchmarks should be addressedn|n additi
theeducator panels noted questions they had on decisions made by the business review panels and
formulated suggestions for additions, deletions and editorial changes to the draft document.

Stakeholder Review Panel

October 2007

Thirty-one representatés from the business and education review panels addressed issues and concerns
educators raised in the September 2007 meetings. Suggestions for additions, deletions and editorial
changes were reviewed to ensure that the document provided a cohesivitvanabtieset of

benchmarks and indicators fagricultureand environmental systems professionals at both secondary and

Xi



postsecondary exit points. The review provided a forum to ensure that the final document facilitates the
seamless education of studeinterested in pursing a career in agribusiness and production systems,
agricultureand industrial power technology, animal science and management, biotechnology, food
science and technology, horticulture, and natural resource management.

Academic ReviewPanel

January 2008

The academic review panel brought together secondary and postsecondary technical educators and
academic educators to identify benchmarks fronGh® Academic Content Standards for English
Language Arts, MathematicScienceandSocialStudieghat are embedded within the technical

benchmarks and indicators. This incorporation of academic content standards with career field technical
content standards provides an opportunity for instructional integration of content, helping to com¢extual
learning for students and providing the basis for collaboration across disciplines.

Xii
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Ripley Union Lewis Huntington High School
Ripley, Ohio

Sue Hoop Davis
Agriculture Instructor
Ridgewood High School
West Lafayette, Ohio

John lams

Food Science Technician
Silliker Worldwide, Inc.
Cincinnati, Ohio

Horticulture

Eva Brownlee

Horticulture Instructor

Miami Valley Career Technology Center
Clayton, Ohio

Eric Mayer
Horticulture Instructor
Ashland High School
Ashland, Ohio

Steve OONeal

Professor of Landscape Design
Columbus State Community College
Columbus, Ohio

Sarah Lucha

Agriculture Instructor
South Central High School
Greenwich, Ohio

Stephanie Smith

Professor of Food Science and Technology
The Ohio State University

Columbus, Ohio

Kellie Warner

Agriculture Instructor
EdgewoodButler Tech High School
Trenton, Ohio

David Richards

Greenhouse and Landscape Instructor
Auburn Career Center

Concord Township, Ohio

Jim Scott

Horticulture Instructor

Tolles Career and Technical Center
Plain City, Ohio
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Natural Resource Management

Dave Blauser

Natural Resources Instructor
New Lexington High School
New Lexington, Ohio

Mike Buchanan

Environmental and Natur&esources Instructor
Miami Valley Career Technology Center
Clayton, Ohio

Larry Coon

Professor of Natural Resources
Hocking College

Nelsonville, Ohio

Bob Daniels

Agriculture Instructor

West Muskingum High School
Zanesville, Ohio

Embedded Science

Donna Meller

Science Instructor
Pettisville High School
Pettisville, Ohio

Jennifer Moore
Agriculture Instructor
Zane Trace High School
Chillicothe, Ohio

Anita Morton
Science Instructor
Parkway High School
Rockford, Ohio

Mike Mullen

Agriculture Instructor

Miami Valley Career Technology Center
Clayton, Ohio

Diane DeYonker

Natural Resources Instructor

Frank Dick Natural Science Technology Center
Toledo, Ohio

Scott Lenthe

Assistant Professor of Parks, Recreation and
Wildlife Technology

Zane State College

Zanesville, Ohio

Jim Lorz

Natural Resources Instructor

Laurel Oaks Career Development Center
Wilmington, Ohio

John Oliver

Natural Resources Instructor
Buckeye Career Center
New Philadelphia, Ohio

Alan Post
Agriculture Instructor
Parkway High School
Rockford, Ohio

John Poulson
Agriculture Instructor
Pettisville High School
Pettisville, Ohio

Jim Wallace

Science Instructor

Medina County Career Center
Medina, Ohio
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Agriculture and Environmental System$Business Review Panels
August-September 2007

Agribusiness and Production Systems

Dan Boysel

Director of Member Services
Consolidated Electric Cooperative
Delaware, Ohio

Randy Brown

Owner/Operator

Macdédn Bacon Far ms
Nevada, Ohio

John Buck

Owner

Buck Farms/Buck Farms Service Center
New Bloomington, Ohio

Brooks Duffie

Sales

Northwestern Mutual Life
Dayton, Ohio

Eric Park

Owner/President

Park Enterprise Construction
Marion, Ohio

Keith Roberts
Owner/Operator
Roberts Farms
Morral, Ohio

Dean von Stein
Owner/Operator
von Stein Farms
Jenera, Ohio

Gordon Wenig
Owner

Wenig Farms
Bowling Green, Ohio
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Agriculture and Industrial Power Technology

Tim Berkinstock
Service Manager
Lefeld Implement
Coldwater, Ohio

Mark Cantwell
President

Cantwell Machinery
Columbus, Ohio

Tom Cowher
Capital Engine
President
Reynoldsburg, Ohio

Brett Crum
Co-Owner

All State Trucking
Marion, Ohio

Tom Gourash

Technical Training Instructor
Ohio CAT Power Systems
Columbus, Ohio

Animal Science and Management

Kyle Brown

Production Manager

Macdbn Bacon Far ms
Nevada, Ohio

Candace Curtis

Veterinary Technician/Office Manager
Winchester Veterinary Clinic

Canal Winchester, Ohio

Bill Haynes

Veterinarian (Retired)
Winchesteeterinary Clinic
Canal Winchester, Ohio

Chris Mayer

Sales Representative
Mayer Farm Equipment
Jeffersonville, Ohio

Barry Neagles

Oil SalesManager

Central Ohio Farmers Gap
Marion, Ohio

Jim Sanford

General Manager
Mechanicsburg Equipment
Mechanicsburg, Ohio

Ray Stoneburner
Owner

Stoneburner Enterprises
Amanda, Ohio

Todd Kranz

Eastern U.S. Division Manager
ABS Global

Dublin, Ohio

Stephanie Temple
Veterinary Technician
Edgefield Animal Hospital
Marion, Ohio

Steve Wickersham
Equine Specialist
Wickersham Farms
Marion, Ohio
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Biotechnology

Anna Romine
Microbiologist
Nestle
Columbus, Ohio

Food Science and Technology

Mai Chanthabane

Senior Research and Development Technologis

Wendyo6s I nternat.i
Dublin, Ohio

Steve Close
Assistant Chief of Meat Inspection

Ohio Department of Agriculture Meat Inspexti

Reynoldsburg, Ohio

Dan Hartkemeyer
Quality Manager
Kell oggbs
Zanesville, Ohio

Shari Plimpton

Program Managér Industry Outreach
Centerfor Innovative Food Technology
Toledo, Ohio

Horticulture

Eric Foertmeyer
Retail Manager
Foertmeyer and Sons
Delaware, Ohio

Mary Hite

Buyer

Flowerama
Reynoldsburg, Ohio

Mike Lynch

Sales Manager

Environmental Management Inc. (EMI)
Plain City, Ohio

Kim Baskerville
Microbiologist
Nestle
Columbus, Ohio

Roger Roeth

Freshway Foods
Sidney, Ohio

Anna Romine
Microbiologist
Nestle
Columbus, Ohio

Jaime Varble

Director of Food Technology

Quality Assurance Manager

MARS Petcare
Columbus, Ohio

Kris Serdy
Branch Manager
Davey Tree
Columbus, Ohio

Jason Straka
Golf CourseArchitect

HurdzanFry Golf Course Design

Columbus, Ohio

Doug Thorsen
Owner/Manager
Thorsenobs
Delaware, Ohio
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Keith Manbeck
Nursery Manager
Decker Nursery
Groveport,Ohio

Fran Meister

Owner

Frands Mowi
West Liberty, Ohio

ng, Landsc:¢

Natural Resource Management

Susan Boggs

Interpretative Education Specialist
Columbus Metro Parks
Westerville,Ohio

Laura Busby

Director of Conservation Education
The Wilds

Cumberland, Ohio

Mark Davis

Manager

Five Rivers Metro Parks
Dayton, Ohio

Jen Dennison
Education Coordinator
Ohio Division of Wildlife
Columbus, Ohio

Suzan Jervey
Naturalist

Columbus Metro Parks
Lewis Center, Ohio

Jeff Turnbull

Owner

Darby Creek Nursery
Hilliard, Ohio

Liz Mather

GIS/IT Program Coordinator

Delaware Co. Soil and Water Conservation
District

Delaware, Ohio

Kristi Michels

Environmental Education Manager

Solid Waste Authority o€entral Ohio (SWACO)
Grove City, Ohio

Erik Venteris

Geologist and Soil Scientist

Ohio Division of Geological Survey
Columbus, Ohio

Mark Wilson

Owner

Land Stewards, LLC
Columbus, Ohio

Ted Wiseman
Extension Educator
Perry County Extension
Somerset, Ohio
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Agriculture and Environmental Systems Educator Panels
September 2007

Agribusiness and Production Systems

Kevin Abt

Agriculture Instructor
Blanchester High School
Blanchester, Ohio

Monte Anderson
Professor of Agriculture
Wilmington College
Wilmington, Ohio

Kevin Bergman

Agriculture Instructor
Mississinawa Valley High School
Union City, Ohio

Brian Deatley
Agriculture Instructor
Mowrystown High School
Mowrystown, Ohio

Agriculture and Industrial Power Technology

Todd Hunt

Professor of Automotives and Diesel
University of Northwestern Ohio
Lima, Ohio

Jeff Lucas

Ag. Industrial Diesel Mechanidastructor
Delaware Area Career Center
Delaware, Ohio

Jack Mescher

Ag. Industrial Mechanics Instructor
Coldwater/TriStar

Coldwater, Ohio

Kevin Kremer
Agriculture Instructor
Margaretta High School
Castalia, Ohio

Tom Oglesby
Agriculture Instructor
Hillsboro High School
Hillsboro, Ohio

Corbett Phipps

AgricultureInstructor

Ohio Valley Career and Technical Center
West Union, Ohio

Matt Winkle

Agriculture Instructor
FayettevillePerry High School
Fayetteville, Ohio

Jim Rittler

Ag. and Industrial Power Instructor
Tri-Rivers Career Center

Marion, Ohio

Aaron Roth

Professor of Diesel andigriculture Mechanics
University of Northwestern Ohio

Lima, Ohio

Jeff Weeks

PowerTechnology Instructor

Upper Valley Joint Vocational School
Piqua, Ohio
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Animal Science and Management

Cyndi Brill

Agriculture Instructor

Canal Winchester High School
Canal Winchester, Ohio

Robin Curley

Animal Management Instructor
Ohio Hi-Point Career Center
Bellefontaine, Ohio

Biotechnology

Lucy Bambauer

Agriculture Instructor

Delphos Jefferson High School
Delphos, Ohio

Cyndi Brill

Agriculture Instructor

Canal Winchester High School
Canal Winchester, Ohio

Stephanie Conway
Agriculture Instructor
Mississinawa High School
Union City, Ohio

Food Science and Technology

Doug Bahnsen

Agriculture/Food Science Instructor

Ripley Union Lewis Huntington High School
Ripley, Ohio

Don Paullin

Ag. Science Instructor
Hardin NortherrHigh School
Dola, Ohio

Chris Deffinger

Equine Instructor

Diamond Oaks Career Developmérgnter
Cincinnati, Ohio

Michelle Fisher

Veterinary Assistant Instructor

Diamond Oaks Career Development Center
Cincinnati, Ohio

Matt Gompf
Agriculture Instructor
Ridgedale High School
Morral, Ohio

Stephanie Jolliff
AgricultureInstructor
Ridgemont High School
Ridgeway, Ohio

Jennifer Moore
Agriculture Instructor
Zane Trace High School
Chillicothe, Ohio

Larry Siebel

Agriculture/Natural Resources Program
Supervisor

Miami Valley Career Technology Center

Clayton, Ohio
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Horticulture

Monte Anderson
Professor of Agriculture
Wilmington College
Wilmington, Ohio

Kerry Beckel
Landscaping Instructor
Tri-Rivers Career Center
Marion, Ohio

Eva Brownlee

Horticulture Instructor

Miami Valley Career Technology Center
Clayton, Ohio

Natural Resource Management

Dave Blauser

Natural Resources Instructor
New Lexington High School
New Lexington, Ohio

Larry Coon

Professor of Natural Resources
Hocking College

Nelsonville, Ohio

Susan Everett

Coordinator and Professor of Agribusiness and
Horticulture

Clark State Community College

Springfield, Ohio

Susan Metzger

Agriculture and Horticulture Instructor
Logan EIm High School

Circleville, Ohio

David Richards

Greenhouse and Landscape Instructor
Auburn Career Center

Concord Township, Ohio

Diane DeYonker

Natural Resources Instructor

FrankDick Natural Science Technology Center
Toledo, Ohio

Jim Lorz

Natural Resources Instructor

Laurel Oaks Career Development Center
Wilmington, Ohio
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Agriculture and Environmental Systems Stakeholder Panel

Tim Alexander

General Sales Manager
JD Equipment
Wilmington, Ohio

Monte Anderson
Professoof Agriculture
Wilmington College
Wilmington, Ohio

Dave Blauser

Natural Resources Instructor
New Lexington High School
New Lexington, Ohio

Eva Brownlee

Horticulture Instructor

Miami Valley Career Technology Center
Clayton, Ohio

Laura Busby

Director of Conservation Education
The Wilds

Cumberland, Ohio

Mark Cantwell
President

Cantwell Machinery
Columbus, Ohio

Steve Close
Assistant Chief of Meat Inspection

Ohio Department of Agriculture Meat Inspection

Reynoldsburg, Ohio

Robin Curley

Animal Management Instructor
Ohio Hi-Point Career Center
Bellefontaine, Ohio

October 2007

Candace Curtis

Veterinary Technician/Office Manager
Winchester Veterinary Clinic

Canal Winchester, Ohio

Jen Dennison
Education Coordinator
Ohio Division of Wildlife
Columbus, Ohio

Carri Gerber
Assistant Professor afaboratory and
Environmental Sciences

The Ohio State Universitigriculture Technical

Institute
Wooster, Ohio

Randy Gerber
Farm Manager
Wilmington College
Wilmington, Ohio

Tom Gourash

Technical Training Instructor
Ohio CAT Power Systems
Columbus, Ohio

Dan Hartkemeyer
Quality Manager
Kell oggbs
Zanesville, Ohio

Todd Hunt

Professor of Automotives and Diesel
University of Northwestern Ohio
Lima, Ohio

Jim Lorz

Natural Resources Instructor

Laurel Oaks Career Development Center
Wilmington, Ohio
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Jeff Lucas

Ag. Industrial Diesel Mechanics Instructor
Delaware Area Career Center

Delaware Ohio

Mike Lynch

Sales Manager

Environmental Management Inc. (EMI)
Plain City, Ohio

Susan Metzger

Agriculture and Horticulture Instructor
Logan EIm High School

Circleville, Ohio

Andrew Nelson
Director of Training
Petland, Inc.
Chillicothe, Ohio

Tom Price

Owner

Price Farms Organics, Ltd.
Delaware, Ohio

David Richards

Greenhouse and Landscape Instructor
Auburn Career Center
ConcordTownship, Ohio

Roger Roeth

Director of Food Technology
Freshway Foods

Sidney, Ohio

Aaron Roth

Professor of Diesel anigriculture Mechanics

University of Northwestern Ohio
Lima, Ohio

Jason Straka

Golf Course Architect
HurdzanFry Golf Course Design
Columbus, Ohio

Erik Venteris

Geologist and Soil Scientist

Onhio Division of Geological Survey
Columbus, @io

Mark Wilson

Owner

Land Stewards, LLC
Columbus, Ohio

Ted Wiseman
Extension Educator
Perry County Extension
Somerset, Ohio

Bill Wymard

Director of Operations
Aquarium Adventure
Columbus, Ohio

David Zartman

Professor Emeritus of Animal Science

The Ohio State University
Columbus, Ohio

Micki Zartman
Liaison

World Food Prize Global Youth Institute

Columbus, Ohio
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Agriculture and Environmental Systems

Academic Alignment Panel
January 2008

Cathy Armetta
Mathematics Instructor
Auburn Career Center
Concord, Ohio

Doug Bahnsen

Agriculture Education Instructor
Ripley-Union-Lewis-Huntington High School
Ripley, Ohio

Lucy Bambauer

Agriculture Education Instructor
Delphos Jefferson High School
Delphos, Ohio

Scott A. Brown

Mathematics Departmehair

Wayne County Schools Career Center
Smithville, Ohio

Mike Buchanan

Environmental Tech Prep Instructor
Miami Valley Career Technology Center
Clayton, Ohio

Janet Buck

Career Technical Instructor
Penta County Career Center
Perrysburg, Ohio

Julie Brunner

School Counselor

Pickerington Central High School
Pickerington, Ohio

Jody Carney

Agriculture Education Instructor
Riverside Local Schools
DeGraff, Ohio

Stephanie Conway

Agriculture Education Instructor
Mississinawa Valley High School
Union City, Ohio

Sara Cowan

Social Studies Instructor
Ridgewood High School
West Lafayette, Ohio

Anna Creswell

Agriculture Education Instructor
Hardin Northern Higtschool
Dola, Ohio

Robin Curley

Animal Science and Management Instructor
Ohio Hi-Point Career Center

Bellefontaine, Ohio

Suzie Davis

Agriculture Education Instructor
Ridgewood High School

West Lafayette, Ohio

Apryl E aly

English Department Chair
Ridgemont High School
Ridgeway, Ohio

Barry Fortune
English Instructor
Ashland High School
Ashland, Ohio

Paul Grimes

Environmental Science Instructor
Buckeye Valley High School
Delaware, Ohio

Jamey Grogg

Social Studiesnstructor
Blanchester High School
Blanchester, Ohio

Ron Horstman

Agriculture Education Instructor
Miller City High School

Miller City, Ohio
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Todd Hunt

Professor of Automotives and Diesel
University of Northwestern Ohio
Lima, Ohio

Stephanie Jolliff

Agriculture Education Instructor
Ridgemont High School
Ridgeway, Ohio

Kim Jones

Animal Science and Management Instructor

Medina County Career Center
Medina, Ohio

John Krock

Science Instructor

Ohio Hi Point Career Center
Bellefontaine, Ohio

Mary LeFever

Science Instructor

ColumbusState Community College
Columbus, Ohio

Paul Lenz
Mathematics Instructor
Miller City High School
Miller City, Ohio

Angel Lynskey

Social Studies Instructor
Central Crossing High School
Grove City, Ohio

Eric Mayer
Horticulture Instructor
Ashland High School
Ashland, Ohio

Donna J. Meller
Science Instructor
Pettisville High School
Pettisville, Ohio

Jack Mescher
Ag/Industrial Mechanics Instructor

Coldwater High School/T+star Career Compact

Coldwater, Ohio

Anne Mikesell

Assistant Director for Mathematics (retired)
Ohio Department of Education

Columbus, Ohio

Mike Mullen

Agriculture Education/Science Instructor
Miami Valley Career Technology Center
Clayton, Ohio

Beth Brown Munger
English Instructor

Ohio Dominican University
Columbus, Ohio

Amy Nicol

Agriculture Education Instructor
West LibertySalem High School
West Liberty, Ohio

Jen Pfeffer

English Instructor

U.S. Grant Career Technical Center
Bethel, Ohio

Kara Pinkerton
Mathematics Instructor
Fairbanks High School
Milford Center, Ohio

John Poulson

Agriculture Education Instructor
Pettisville High School
Pettisville, Ohio

Loretta Raduege
English Instructor (retired)
Columbus Public Schools
Columbus, Ohio

Melody Richmond
Mathematics Instructor
Centerburg High School
Centerburg, Ohio

Jim Scott

Horticulture Instructor

Tolles Career and Technical Center
Plain City, Ohio
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Dan Shell

Agriculture Education Instructor
BlanchesteHigh School
Blanchester, Ohio

Wendi Stachler

Agriculture Education Instructor
London High School

London, Ohio

John Thomas

Science Instructor

Tolles Career and Technical Center
Plain City, Ohio

Craig Wellert

Ag/Industrial Mechanics Instructor
Wayne County Schools Career Center
Smithville, Ohio

Rebecca Wiggins

Social Studies Instructor

Butler Tech/Greentree Health Science Academ
Monroe, Ohio

James Wilkins

English Instructor
Ripley-Union-Lewis-Huntington High School
Ripley, Ohio
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Philosophyand Principles for Implementation

Ohio Career Field Initiative

The overarching framework for carelechnical education in Ohio is outlined in the Ohio Revised Code
and subsequent administrative rules, which specify céeebnical programming based on 16 career
fields. To view the full text of the rule, go vevw.ode.state.oh.usnd keyword searciCTAE
Administrative RulesThese fields provide the framework for an Otaoeer field initiative that seeks to
foster the educational shift needed to respond to the needs ofilg cyainging global environment.

A career field is a Agrouping of occupations and
www.careerclusters.oygCareer fields are the basis for developing both broadpemalized technical

content standards that serve as a framework for curriculum, instruction, assessment and program design,
addressing the needs of an entire industry and bu
efforts to broaden caertechnical education, integrate caréechnical education with academic study

and reflect the workforce needs of today and t omo
for tomorrowbs wor kforce, t hey must have an educa

e incorporatesa broad, longterm conception of work in combination with the depth of
specialization skills;
Employees need a comprehensive understanding beyond a single occupational area.
Occupationallyfocused programming needs to be provided in a larger contextidemts can
generalize learning, make connections between education and work and adapt to changes in their
careers. Workplace knowledge and skills are needed to prepare employees for collaborating and
problem solving while contributing to the broader basgprocess.

¢ emphasizes the acquisition of strong academic knowledge and skills; and
Academic skills provide the foundation for career success. The integration of academic content
standards with career field technical content standards helps to conzexteathing for
students, making English language arts, mathematics, science and social studies relevant to
students as a means to an importantesugccess at work and in life.

o facilitates high-schootto-postsecondary transitions.
A lifetime of change meana lifetime of learning, including postsecondary education. Students
need knowledge and skills for success in a variety of postsecondary options, including
apprenticeships, industry credentialing through adult educationatvabfouryear college degree
programs and graduate school.
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Ohio Career Field Technical Content Standards

Career field technical content standanddine the knowledge and skills needed for success within a

career field, multiple program areas and, in some cases, agaecalization. Validated by Ohio

business and industry representatives in conjunction with Ohio educators, these standards form the basis
for developing educational programming in Ohio secondary and postsecondary schools. The standards
also serve as theamework for developing strong career program areas that connect secondary, adult and
postsecondary education systems with the workplace.

While mirroring the diverse nature of each career field, all career field technical content standards
documents wilktontain knowledge and skills that are common across the career field, as well as those that
relate to specific career field program areas.

Additionally, academic benchmarks from Ohiods aca
mathematics, sence and social studies are correlated with the career field technical content standards.

The embedded benchmarks have been determined by business representatives and academic and technical
educators from secondary and postsecondary institutions to bglgtrelated to specific benchmarks

and indicators for the given career field.

Key features of Ohigareerfield technical content standards include:
1. Broad as well as specialized technical content;

2. Embedded benchmarks for the English language arts, matilesrscience and social studies
academic content standards; and

3. Workplace readiness skills and knowledge (communications; safety, health and environment;
problem solving and critical thinking; leadership, management and teamwork; information
technology pplications; ethics and legal responsibility; business foundations; and career
development and employability).
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Career Pathways

A key component of the Ohio Career Field Initiative is a career pathway or program area, which is a
series of academic and keucal, careefocused course work and other learning experiences leading to a
career specialty and employment in a career field. Pathways and program areas facilitate a seamless
transition from high school to postsecondary education (including appréipisesdult education, two

and fouryear colleges and graduate school) and from postsecondary education to the workplace.

To effectively facilitate the transition from secondary to postsecondary education and a career, high
school career pathways and gram areas should encompass:

1.

w

Challenging technical course work in a chosen career field, based on career field technical
content standards;

Ri gorous academics that meet Ohlevel éxpectations;d e mi c
Electives that relatetcareer objectives;

Instructional enhancements, such as experiential and authentic learning opportunities (e.g., work
based learning, mentorships, internships) and céeebnical student organization participation;

Opportunities (when appropriate) forogram and student certification and licensure;

Preparation for transition to further study that includes college readiness and opportunities to earn
college credit while in high school;

Preparation for transition to employment with advancement oppaetsiraind

Performance targets that include high school academic and technical testing/exit and
postsecondary entry/placement requirements

For additional information on the Career Field Initiative, including Ohio Career Field Technical Content
Standards an@areer Pathways, go vonvw.ode.state.oh.usnd keyword searcleareer field initiative
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Structure and Format

TheAgricultureand Environmental Systems Career Field Technical Content Standiacdment is
composed of a series of content standards, benchmarks and indicators as follows:

e A Content standaris an overarching goal or theme. Standards statements describe, in broad
terms, what students should know and be able to do.

¢ Benchmarksire moe specific statements of what all students should know and be able to do at a
specified time in their schooling. Benchmar ks
meeting the content standard. Three types of benchmarks aée lusesl 1 Secondary
Benchmarks, Level 2 Secondary Benchmarks and Postsecondary Benchmarks.

¢ Indicatorsare the most specific statements of knowledge and/or skills that students will learn.
Indicators follow each set of benchmarks and serve as checkpoints to monitor progaeds tow
learning benchmarks. Although benchmarks are written for each levebgfianltureand
environmental systems program, indicators are not. A single set of indicators apply to all three
levels of benchmarks. Faculty delivering instruction at eachrgnodevel will apply the indicator
at the breadth and depth appropriate for that level of study.

Al so included in the document are selected benchm
English Language Arts, Mathematics, Science and Social Sthdieorrelate with specific technical

competencies. This incorporation of academic content standards with career field technical content

standards provides an opportunity for instructional integration of content, helping to contextualize

learning for stdents and providing the basis for collaboration across disciplines.

Benchmarks and indicators that are common across the career field and/or are critical for success in the
agricultureand environmental systems career field are present in all seveamragFas. These common
benchmarks represent the sustaining characteristics of a career field and facilitate career readiness and
long-term career success by:

e Providing the basis for effective collaboration, teamwork and communication across program
areas;

e Laying the groundwork for successful transfer of knowledge and skills across program areas,
thereby facilitating horizontal and vertical career success; and

¢ Equipping studentandworkers with the skills needed to transition to new and emerging careers
throughout a working lifetime.

In theAgricultureand Environmental Systerdecument, benchmarks and indicators common across the
career field focus on the following topics:

e Marketing;

e Sales and customer service;
e Management;

e Finance;

e Purchasing anthventory;

¢ Information management;

¢ Communication skills;

e Business leadership;

e Emotional intelligence;
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e Business regulation, law and related issues;
e Research and analysis;

e Agrosecurity and biosecurity;

e Safety procedures;

e Stationary and mobile equipment mainance;
e Equipment operation;

e Contaminants;

e Emergency response; and

e Hazardous materials management.

Program area benchmarks and indicatorsare specific to one or more program areas within the
Agricultureand Environmental Systems career field. They diffeage the academic, technical and
workplace knowledge and skills that prepare students for multiple occupational specialties within a
program area. Therefore, they are more specific to the program area than those that apply to the entire
career field.

The Agricultureand Environmental Systems Career Field Technical Content Staral&r @isilt around
seven career program areas:

e Agribusiness and production systems;

e Agricultureand industrial power technology;
¢ Animal science and management;

¢ Biotechnology;

e Food science and technology;

e Horticulture; and

e Natural resource management.

Common and prograrareaspecific benchmarks and indicators form the basis for developing secondary
and postsecondary programs, facilitating transition from one educationaldekelniext and to the
workplace. Benchmarks and indicators required by each particular program area are noted on the 2008
Agricultureand Environmental Systems Content Standards Chart.

In theAgricultureand Environmental Career Field Technical Conterin8irds educators have
designated whebenchmarks should be addresgday the halfway point in a high schoajricultureand
environmental systems program, by the end of tffegi2de and by the end of an associate degree level.
Definitions used to makihese designations appear on the following page, followed by a sample
illustrating the layout of an actual page within a content standard.

XXXVili



Definitions and Codes

Determined by Educator Panels
Benchmark Level

by the halfway point in a high schoagriculture
and environmental systems program

by the end of grade 12

by the end of thessociatedegree program

Level 1 Secondary Benchmark

Level 2 Secondary Benchmark
Postsecondary Benchmark

Determined by Academic Review Panel
Correlated English Language Arts Academic Content Benchmarks
Benchmarks drawn from th@hio English Language Artscademic Content Standarttsat
have been determined to be embedded in the corresponding technical competency

Correlated Mathematics AcademicContent Benchmarks
Benchmarks drawn from ti@hio Mathematic®\cademic Content Standartdsat have been
determined to be embedded in the correspon@icignical competency

Correlated Science Academic Content Benchmarks
Benchmarks drawn from th@hio ScenceAcademic Content Standarthst have been
determined to be embedded in the correspon@icignical competency

Correlated Social Studies Academic Content Benchmarks
Benchmarks drawn from th@hio Social Studiedcademic Content Standarttst havebeen
determined to be embedded in the correspondicignical competency
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Sample
3. Business Operations

3.7 Communication Skills

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technology
Animal Scienceand Management
Biotechnology

Food Science and Technology

Horticulture

Natural Resource Management Halfway Point in High SchooAgricultureand

Environmental Systems Program
Level 1 Secondary Benchmark: /

/lntegrate a variety afommunication techniques to gather and convey information to an individual or small

XXX X X[ XX

group

End of Grade 12

Educator Level 2 Secondary Benchmarke— |
Panels —»Conduct a business meeting using decisiaking techniques

\Postse:ondary Benchmark/ End of Associate Degree

Use a variety of communication techniques to present information that persuades an audience

Indicators:

3.7.1 Apply techniques for participating in and/or facilitating a group discussion.

3.7.2 Apply active listening strategies.

3.7.3 Develop and deliver formal and informal presentations.

3.74 Articulate ideas and impact an audience through verbal and nonverbal communication.

3.75 Communicate directions in an organized manner appropriate to the audience.

3.7.6 Use consensus buildingcteniques, including parliamentary procedure, to make decisions and to
compile a summary of meeting minutes, conclusions and next steps.

3.7.7 Extract relevant, valid information from materials, and cite sources of information.

3.7.8 Develop reports and doments that organize information accurately and that employ formatting
techniques for ease of use.

3.7.9 Select and use an appropriate channel for workplace communication.

3.7.10 Practice etiquette when using communication techniques.

Correlated English Language Arts Academic Content Standards
e Produce functional documents that report, organize and convey information and ideas accurately,
foresee reader sb6 pr odndtbarmsclude formatting teanrdqgeas that arevuder n g s

friendly. (Writing Applications C, 1112)
Benchmarks . . . .
from the e Use style guides to produce oral and written reports that give proper credit for sources (e.g., words,
English ideas, images and information) and include an acceptalitadt for source acknowledgement.
Language Arts (Research D,-80; Research D, 112)
Academic e Evaluate the usefulness and credibility of data and sources and synthesize information from multiple
Content sources(Research C, 112)
Standards e Use a variety of strategies to enhance listening cetmpnsion(Communication: Oral and Visual A,

8-10; Communication: Oral and Visual A, -1P)
e Select and use effective speaking strategies for a variety of audiences, situations and purposes.
(Communication: Oral and Visual C, -11R)

e Give informatonal presentations that contain a clear perspective; present ideas from multiple
sources in logical sequence; and include a consistent organizational strug@@ammunication: Oral
and Visual E, 1112)
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Agriculture and Environmental Systems Program Area Dscriptions

Agribusiness and Production Systems

Applies animal, plant, and environmental sciences to the production, management, marketing, distribution
and processing of agronomic crops and domesticated livestock. Communications, business principles and
leadership skill development are essential to the program. Sample occupations include:

Chemical business manager;

Grain originator/export terminal inspector;

Feed mill/grain elevator manager;

Crop and livestock producer;

Agriculturecommunication specialist;

Agriculture educator;

Animal or crop scientist;

Agronomist and certified crop advisor;

Agro-security specialist;

Veterinarian.

Agriculture and Industrial Power Technology
Applies engineering principles to the operation, maintenance, diagnosis and repair of power equipment
used inagriculture construction, forestry, horticultural and mining applications. Communications,
business principles and leadership skill developmenessential to the program. Sample occupations
include:
e Diesel technician;
Dispatch/logistics manager;
Design engineer;
Fleet manager;
Service manager;
Field service technician;
Inventory manager/purchasing agent;
Operator safety trainer;
Parts technicign
Power equipment dealer.

Animal Science and Management

Applies principles of anatomy and physiology, nutrition, reproduction, health, genetics, and behavior to

the production, management, marketing and training of domesticated animals. Communicainess bu

principles and leadership skill development are essential to the program. Sample occupations include:
e Companion animal veterinarian;

Veterinary technician and technologist;

Veterinary pharmacologist;

Veterinary dentist;

Zookeeper;

Kennel manager;

Animal groomer;

Animal behaviorist;

Animal health products and feed distributor representative;

Embryo transfer specialist.

Food animal or equine veterinarian

xli



e Pet shop management
e Equine management

Biotechnology

Applies principles of basic chemistry, orgaehemistry, microbiology and genetics to plant and animal
research. The focus of this research is to enhance the production and physical attributes of plants and
animals as well as to generate animal and plant products used today in transportatiactoraryf
medicine, food production and environmental protection. Communications, business principles and
leadership skill development are essential to the program. Sample occupations include:
Animal/plant geneticist;

Biomass conversion specialist;

Lab regarch technician;

Animal vaccine development technician;

Plant disease specialist;

Biofuels specialist;

Biochemist/bioengineer;

Microbiologist;

Animal cytologist;

Food safety technician.

Food Science and Technology

Focuses on the development gmndcessing of safe, nutritious and economical food products. Applies
principles of basic chemistry, organic chemistry, microbiology, biochemistry and research methodology
to food product development, testing, quality assurance practices, processingapioesand packaging.
Communications, business principles and leadership skill development are essential to the program.
Sample occupations include:

Food processing engineer;

Food quality assurance specialist;

Product packaging specialist;

Meat, dairy, poliry, egg inspector/grader;

New product development technician;

Laboratory technician;

Quiality control manager;

Veterinary meat inspector;

Allergen specialist;

HACCP/sanitation specialist.

Horticulture

Applies principles of plant anatomy, nutritimeproduction, genetics, health and artistic design to
production, management, processing and marketing of ornamental plants, landscapes and floral designs.
Communications, business principles and leadership skill development are essential to the program.
Sample occupations include:

Interior plantscape designer;

Greenhouse manager;

Floral designer;

Arborist;

Golf course superintendent;

Landscape architedgésigner

Landscape crew foreperson;
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e Plant breeder;
e Turfgrass specialist;
e Nursery operator/owner.

Natural Resource Management
Applies earth, life and physical sciences to the management of renewable ardewable resources.
Focus is on the production, extraction, processing, protection, use and/or renewal of soil and water, non
domesticated animals and aquatic life, plants and trees, and mineral resources. Communications, business
principles and leadership skill developmearg essential to the program. Sample occupations include:
e Soil conservationist;
Marine biologist;
Wildlife biologist;
Conservation or environmental education specialist;
Water quality engineer;
Game warden;
Environmental engineer;
Land management speciajis
Park ranger;
Timber harvester.
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1. Animal Science
1.1  Nutrition X X X
1.2 Body Systems X X
1.3 Care and Management X X X
1.4 Animal Health X X X
1.5 PopulationManagement X X X
1.6 Animal Behavior X X X
2. Biotechnology
2.1 Laboratory Preparation and X X
Maintenance
2.2 Biological Chemistry X X
2.3 Genetics X X X X X
2.4 Chromatography X X
2.5 Molecular Biology Technology X X
2.6 Cell Biology and Culturing X X
Techniques
2.7 Microbiology X X
3. Business Operations
3.1 Marketing X X X X X X X
3.2 Sales and Customer Service X X X X X X X
3.3 Management X X X X X X X
3.4 Finance X X X X X X X
3.5 Purchasing and Inventory X X X X X X X
3.6 Information Management X X X X X X X
3.7 Communication Skills X X X X X X X
3.8 Business Leadership X X X X X X X
3.9 Emotional Intelligence X X X X X X X
3.10 Business Regulation, Law and X X X X X X X
Related Issues
3.11 Research and Analysis X X X X X X X
3.12 Agrosecurity and Biosecurity X X X X X X X
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4. Engineering
4.1 Safety Procedures X X X X X X X
4.2 Stationary and Mobile Equipmen{ X X X X X X X
Maintenance
4.3 Equipment Operation X X X X X X X
4.4 Engines X X
4.5 Transmission of Power X
4.6 Hydraulic Systems X
4.7 Electrical and Electronic Systems X
4.8 Heating and Air Conditioning X
Systems
4.9 Steering, Suspension and Tractig X
4.10 Design andEstimate X X X
4.11 Surveying and Mapping X X X
4.12 Construction X X X
4.13 Brick, Block and Concrete X X X
4.14 Electrical X X X
4.15 Water Distribution Systems X X X
4.16 Fabricating Metal with Heat X X
4.17 Fabricating with Cold Metals X X
5. Environmental Science
5.1 Soils X X X
5.2 Water X X X
5.3 Ecosystems X X X X
5.4 Contaminants X X X X X X X
55 Air X X
5.6 Emergency Response X X X X X X X
5.7 Energy X X X
5.8 Water Use and Management X
(Hydrology)
5.9 Pollution Control X X
5.10 Solid Waste and Renewable X X X X X X
Resource Management
5.11 Potable Water Treatment X
Operations
5.12 Wastewater Treatment Operatior| X
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. Environmental Science
5.13 Hazardous Materials Manageme| X X X X X X X
5.14 Habitat Management and X X
Restoration
5.15 Geographic Information Systems X
(GIS)
. Food Science
6.1 The Science of Food X
6.2 Quality Assurance X
6.3 FoodProduction and Processing X
6.4 Food Product Development X
6.5 Food Safety and Security X
. Plant Science
7.1 Plant Nutrition X X X
7.2 Plant Reproduction X X X
7.3 Pest Management X X X
7.4 Plant Production anillanagement| X X X
7.5 Harvesting, Handling and Storag{ X X X
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Agriculture and Environmental
Systems Career Field Standards




1. Animal Science

Standard Statement:

Learners applyprinciples of animal anatomy, physiology, genetics, behavior and nutrition to the
research and development, selection and reproduction, health, and management of animals in a
domestic and/or natural environment.

1.1 Nutrition

Program Area

Agribusinessand Production Systems X
Agricultureand Industrial Power Technolog
Animal Science and Management X

Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management X

Level 1 Secondary Benchmark:
Analyze the nutritionatontent of a ration and administer it to animals.

Level 2 Secondary Benchmark:
Formulate, prepare and administer a ration, and evaluate its effects on animals.

Postsecondary Benchmark:
Develop a feeding program for a population of specific animal speag=s] on economics,
nutrition and availability of feed.

Indicators:

1.1.1 Identify types, composition, quality and compatibility of feeds, feed additives and
feed byproducts.

1.1.2 Determine the role of nutrients and the nutritional requirements (naatier
energy) for different animal life processes (e.g., maintenance and homeostasis,
growth, reproduction, lactation).

1.1.3 Analyze the nutritional content and quality of feeds (e.g., fiber, sodium, proteins,
carbohydrates, lipids).

1.1.4 Identify and treamajor nutrient deficiency and toxicity symptoms.

1.15 Describe possible toxins, pathogens and contaminants found in feedstuffs
(biological and nonbiological) and their impacts on animals.

1.1.6 Determine feed efficiency in relation to cost and avaiighaf feeds.

1.1.7 Formulate, prepare and investigate rations and diets for production, specialty

markets, and special diets (e.g., natural, organic, liver diet, heart diet, kidney diet).



1.1.8

1.1.9
1.1.10

Select and implement feeding and watering practices anehsydor varying
populations and purposes (e.g., reducing waste).

Monitor and evaluate the performance of feeding systems and programs.
Determine the ecological relationships between feed and/or agronomic production
systems and feed quality.

Correlated English Language Arts Academic Content Standards

Use multiple resources to enhance comprehension of vocab{Aaguisition of

Vocabulary F, 810; Acquisition of Vocabulary E, 112)

Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary.(Acquisition of Vocabulary D, 1-12)

Demonstrate comprehension of print and electronic text by responding to questions (e.g.,
literal, inferential, evaluative ashsynthesizing)Reading Process B;B); Reading

Process B, 112)

Correlated Mathematics Academic Content Benchmarks

Write and solve realvorld, multistep problems involving money, elapsed time and
temperature, and verify reasonableness of solutigieasurement F,-80)

Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situatigRatterns, Functions and Algebra D,
8-10)

Find, use and interpret measures of center and spresth, & mean and quartiles, and
use those measures to compare and draw conclusions about sets {DdttaAnalysis

and Probability D, 8L.0)

Design and perform a statistical experiment, simulation or study; collect and interpret
data; and use descriptivaatistics to communicate and support predictions and
conclusions(Data Analysis and Probability C, 11P)

Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viadrematical
Processes H,-80)

Apply mathematical modeling to workplace and consumer situations, including problem
formulation, identification of a mathematical model, interpretation of solution within the
model, and validation to original problem sitian. (Mathematical Processes J;12)



Correlated Science Academic Content Benchmarks

e Describe the finite nature of Earthos reso
conserve or depl (EdrteanEIpace ScidrxcesBIs our ce s .

e Explainthe characteristics of life as indicated by cellular processes and describe the
process of cell division and developméhife Sciences B, 9.0)

e Explain how processes at the cellular level affect the functions and characteristics of an
organism/Life Sciences A, 1112)

¢ Participate in and apply the processes of scientific investigation to create models and to
design, conduct, evaluate and communicate the results of these investig&oamrgific
Inquiry A, 9-10)

e Explain that scientific knowledge mux based on evidence, be predictive, logical,
subject to modification and limited to the natural wo(cientific Ways of Knowing A,
9-10)



1.2 Body System

Program Area

Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science and Management X
Biotechnology

Food Science and Technology
Horticulture
Natural Resource Management

Level 1 Secondary Benchmark:
Differentiate the functions of body system

Level 2 SecondaryBenchmark:
Describe the interrelati@hips of the animal body system

Postsecondary Benchmark:
Analyze how each system affects animal performance in specific species.

Indicators:

1.2.1 Identify externhanatomical parts and function

1.2.2 Identify theanatomy and describe the giglogy of the digestive system

1.2.3 Identify the anatomy and describe thegygiology of the nervous system

1.2.4 Identify the anatomy and describe the/giblogy of the skeletal system

1.2.5 Identify the anatomy and desceilthe physlogy of the musculature system

1.2.6 Identify the anatomy and describe the pbi@yy of the circulatory system

1.2.7 Identify the anatomy and describe the physigl of the integumentary system
(skin) and associated structures.

1.2.8 Identify the anatomy and describe the pbi@jy of the respiratory system

1.2.9 Identify the anatomy and describe theypiology of the urinary system

1.2.10 Identify the anatomy and describe the physiology of the male and female
reproductive systems.

1.2.11 Identify the anatomy and describe the giblogy of the endocrine system

1.2.12 Identify the anatomy and describe the gibjogy of the lymphatic system

1.2.13 Identify the anatomy and describe the physiology of the mamgtanyls

1.2.14 Compare and cdrast variations of systems among species and their adaptive
values.



Correlated English Language Arts Academic Content Standards

e Use multiple resources to enhance comprehension of vocab{Aaquisition of
Vocabulary F, 810; Acquisition of Vocabulari, 11-12)

e Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary.(Acquisition of Vocabulary D, 1-12)

e Demonstrate comprehension of print and electronic text by responding to questions (e.g.,
literal, inferential, ewaluative and synthesizingReading Process B;B); Reading
Process B, 112)



1.3 Care and Management

Program Area

Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science and Management X
Biotechnology

Food Science and Technology
Horticulture
Natural Resource Management X

Level 1 Secondary Benchmark:

Describe the fundamental care and management practices for animals; select, handle, mark and
manage environmental conditions; and provide generafaagelimited number of animals or

animal species.

Level 2 Secondary Benchmark:
Describe comprehensive care practices for animals, and apply advanced management procedures
to select, handle, mark and manage environmental conditions.

PostsecondaryBenchmark:
Recommend animal care practices, and apply complex procedures while managing animals.

Indicators:
131 Identify, classify, evaluate and select animal species and/or breeds.
1.3.2 Recognize and determine the biotic and abiotic factors thatimpat he ani mal
environment (e.g., air, ventilation).
1.3.3 Describe and implement scientific concepts of animal welfare.
1.34 Apply and record animal identification procedures and requirements (e.g.,
tagging, tattooing, ear notching, banding, brandimgntpng, electronic microchip
implanting).
1.35 Estimate the environmentdés carrying cap
1.3.6 Explain predatoprey relationships (e.g., predator control, species propagation,
invasive species control), and implememgasures to control predators when
necessary.
1.3.7 Evaluate and perform animal care procedures during and following parturition
(e.g., navel cord, afterbirth, colostrums, orphaned animals).
1.3.8 Identify, evaluate and perform general animal care andaveeffrocedures based
on the animal s use, s p aeormng, castrating,l i f e s
trimming hooves, milking, weighing, grooming, dental cleaning, dental floating,
nail trimming).
1.3.9 Perform sanitation and disinfection proceduresfdre ani mal s® car e a

management.



Correlated Mathematics Academic Content Benchmarks

Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutiofdumber, Number Sense and Operations
G, 810)

Use formulas to find surface area and volume for specified-tiraensional objects
accurate to a specified level of precisi@gleasurement B,-80)

Use algebraic representations, such as tables, graphsessipns, functions and
inequalities, to model and solve problem situatigRatterns, Functions and Algebra D,
8-10)

Correlated Science Academic Content Benchmarks

Explain the structure and function of ecosystems and relate how ecosystems change over
time. (Life Sciences F,490)

Explain the interconnectedness of the components of a natural sflsfer&ciences E,

11-12)

Describe the ethical practices and guideine which science operatédScientific Ways

of Knowing C, 910)

Explain how ethical considerations shape scientific endea{®cgentific Ways of

Knowing B, 1112)



1.4  Animal Health

Program Area

Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science and Management X
Biotechnology

Food Science and Technology

Horticulture

Natural Resource Management X

Level 1 Secondary Benchmark:
Identify prevalent diseases and disorders across animal geoupsnplement treatment and
mai ntenance options to remedy an ani mal 6s hea

Level 2 Secondary Benchmark:
Evaluate animal conditions and implement treatment and maintenance options for species
specific diseases and/or disorders.

Postseconday Benchmark:

l denti fy an animal 6s condition, and perform s

Indicators:

1.4.1 Evaluate an ani mal s general condition
exam, physical exam, vital signs).

1.4.2 Describe diseases ansarders and their symptoms that are caused by
microorganisms, parasites, genetic defects and environmental factors.

1.4.3 Identify signs of pain, distress, disease and allergic reactions.

1.4.4 Collect specimens to perform urinalysis, hematology, cytqleiiyn scraping and
fecal sample examinations.

1.4.5 Produce diagnostic radiographs usingay equipment and image receptors.

1.4.6 Apply principles of image physics, and perform ultrasonography techniques.

1.4.7 Identify gastrointestinal ailments, neuroscular disorders, respiratory diseases,
blood disorders, and bone or joint problems.

1.4.8 Monitor and evaluate the quality of an
implement corrective methods as needed.

1.4.9 Identify types of immunity and imune responses, and maintain animal health
through immunization.

1.4.10 Administer care to animals in case of accident or illness.

1.4.11 Classify pharmaceutical drugs, and describe the general characteristics of each
type.



1.4.12

1.4.13

1.4.14

1.4.15

1.4.16

1.4.17

1.4.18

Describe the routes of administration for medications (e.qg., intranasal, oral, 1V,
subQ, IM) and the process of drug absorption, distribution, metabolism,
withdrawal and excretion.

Calculate pharmaceutical dosages and mixtures, administer drugenesit and
monitor potential problems associated with incorrect administration and common
adverse effects.

Recognize normal and abnormal dental structures and conditions, identify teeth,
and use dental terminology to accurately chart dental morgfolo

Prepare a sterile surgical environment, prepare patients for surgery and conduct
postsurgery procedures.

Describe the indications, advantages, disadvantages, effects on the body and
associated adverse side effects of commonly used gtbatie and anesthetic
agents.

Practice techniques of anesthesia with both injectable and inhalant medications,
and monitor parameters during anesthesia.

Explain zoonoses and communicable diseases common to humans and animals.

Correlated English Language Arts Academic Content Standards

Use multiple resources to enhance comprehension of vocab{Aaquisition of
Vocabulary F, 81L0; Acquisition of Vocabulary E, 112)

Apply knowledge of roots, affixes and phrases to aid understanding ehtanta
vocabulary.(Acquisition of Vocabulary D, 1-12)

Use appropriate selnonitoring strategies for comprehensigReading Process C;10;
Reading Process C, 411P)

Correlated Mathematics Academic Content Benchmarks

Estimate, compute and solpemblems involving real numbers, including ratio,
proportion and percent, and explain solutioflSumber, Number Sense and Operations
G, 810)

Apply various measurement scales to describe phenomena and solve problems.
(Measurement B, 112)

Correlated Science Academic Content Benchmarks

Explain the characteristics of life as indicated by cellular processes and describe the
process of cell division and developméhife Sciences B, 90)

Explain how processes at the cellular level affect the functionslzaracteristics of an
organism.Life Sciences A, 1112)

Demonstrate that waves (e.g., sound, seismic, water and light) have energy and waves
can transfer energy when they interact with mattehysical Sciences G;10)

1C



15 Population Management

Program Area

Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science and Management X
Biotechnology

Food Science and Technology

Horticulture

Natural Resource Management X

Level 1 Secondary Benchmark:
Differentiate reproductive processes across species, and determine the extent to which breeding
programs can be implemented for an intended purpose or outcome.

Level 2 Secondary Benchmark:
Develop, implement and evaluate a reproduction and/or poputaoagement plan.

Postsecondary Benchmark:
Develop, implement and evaluate a comprehensive breeding and management plan that meets
the intended use of the habitat and/or the specific business operation.

Indicators:
151

1.5.2

153

154

155

Determine the factors that influem estrus, gestation and parturition, and employ
appropriate management practices.

Evaluate and employ breeding methods (e.g., artificial insemination, embryo
transfer, natural selection, selective breeding, invitro fertilization).

Practice etital and responsible animal population management (e.g., spaying,
neutering, euthanasia, birth control, relocation, reintroduction, hunting).
Mani pul ate an ani mal 6s -soetqusemdnykirthi v e
control, heat synchronizationutritional flushing).

Select and implement reproductive management practices (e.gtorf@heale
ratios, fertility, soundness for breeding, age and weight for breeding and timing,
other requirements for breed and species integrity), and monitoyesiand
fetuses.

11



Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutiofdumber, Number Sense and Operations
G, 810)

e Construct cavincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability F;10)

e Use descriptive statistics to analyze and summarize data, including measures of center,
dispersion, correlation and variabilityData Analyss and Probability B, 1-12)

e Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)

¢ Apply mathematical modeling to workplace amhsumer situations, including problem
formulation, identification of a mathematical model, interpretation of solution within the
model, and validation to original problem situatigMathematical Processes J;12)

Correlated Science Academic ContenBenchmarks
e Describe how human activities can impact the status of natural sygtefesSciences
G, 910)
e Explain the interconnectedness of the components of a natural sglsfersciences E,
11-12)

Correlated Social Studies Academic Content Benchmagk

e Analyze how issues may be viewed differently by various cultural gri@gmple in
Societies A, 1112)

12



1.6 Animal Behavior

Program Area

Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science anManagement X
Biotechnology

Food Science and Technology
Horticulture
Natural Resource Management X

Level 1 Secondary Benchmark:
Observe an animal 6s natural tendencies, and p
is changed.

Level 2 Secondary Benchmark:
Apply management practices to animals that result in desired behavioral changes.

Postsecondary Benchmark:

Apply management practices across a specific enterprise or natural entity that take into
consideration the natural behavidt@hdencies of animals and then modifies these tendencies
where appropriate.

Indicators:

1.6.1 Describe the adaptations and special senses (e.g., sight, hearing, smell, touch) of
animals and how they contribute to animal behavior.

1.6.2 Describe and identifinnate animal behavioral traits (e.g., protection, ingestion,
homing, sleeping, grooming, elimination, sexual, €givng, combative, evasive,
breed differences).

1.6.3 Mani pul ate an animal s behavioral and n
management préces.

164 Determine how animals learn (simple and complex) and how interventions can be
employed to reach a desired behavior.

1.6.5 Identify social relationships involved in behavioral adjustment and/or adaptation
(animatto-animal interaction, humato-animal inteaction).

1.6.6 Describe the animal déds vocal, visual and
interpret the intent.

1.6.7 Identify behavioral abnormalities and their cause(s), and employ corrective
action.

1.6.8 Identify and employ techniques to train and discipline anifioalpredictive
behavior.

1.6.9 Handle and move animals (e.g., training, restraint, confinement) with regard for

the safety of the animals and their handlers.

13



Correlated Science Academic Content Benchmarks

e Describe how human activities can impact the statumtfral systemgLife Sciences
G, 910)

14



2. Biotechnology

Standard Statement:

Learners apply principles of chemistry, microbiology and genetics to plant and animal research.
The focus of this research is to enhance the production and physical atitpltegs and

animals as well as to generate animal and plant products used today in transportation,
manufacturing, medicine, food production and environmental protection.

2.1 Laboratory Preparation and Maintenance

Program Area

Agribusiness and Prodtion Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology X
Food Science and Technology X
Horticulture

Natural Resource Management

Level 1 Secondary Benchmark:
Use aseptic techniques to protect mextid test results.

Level 2 Secondary Benchmark:
Follow protocol for handling, preparing and using solutions and mixtures.

Postsecondary Benchmark:
Make precise solutions and mixtures for specific applications, and replicate the process.

Indicators:

2.1.1 Maintain a sterile environment (e.g., flame sterilization, heat, filtration, pressure,
chemical).

2.1.2 Select and apply the appropriate glassware and equipment cleaning method for
the intended use.

2.1.3 Prepare solutions and mixtures, applying the cptscef polarity, saturation and
solubility.

2.1.4 Use precision weighing and measuring techniques (e.g., analytical balance,
micropipette).

2.1.5 Select and apply appropriate sterilization methods for solutions and mixtures.

2.1.6 Use and maintain the irgaty of stock reagents.

2.1.7 Select and utilize the appropriate storage method for solutions and mixtures,
equipment, and biologicals.

2.1.8 Demonstrate aseptic laboratory techniques.

15



Correlated English Language Arts Academic Content Standards

e Use appropriate selfnonitoring strategies for comprehensigReading Process C;10;
Reading Process C, 11P)

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio,
proportionand percent, and explain solutiorfslumber, Number Sense and Operations
G, 810)

e Estimate and compute various attributes, including length, angle measure, area, surface
area and volume, to a specified level of precis{bteasurement E,-80)

e Explain diferences among accuracy, precision and error, and describe how each of
those can affect solutions in measurement situatidsasurement A, £12)

e Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model ansblve problem situation¢Patterns, Functions and Algebra D,
8-10)

e Construct logical verifications or count&xamples to test conjectures and to justify or
refute algorithms and solutions to problerfidathematical Processes B,-12)

16



2.2  Biological Chemistry

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology X
Food Science and Technology X
Horticulture

Natural Resource Management

Level 1 SecondaryBenchmark:
Differentiate organic and inorganic compounds.

Level 2 Secondary Benchmark:
Perform quantitative and qualitative biochemical assays (e.g., proteins, lipids, carbohydrates,
nucleic acids and enzymes).

Postsecondary Benchmark:
Manipulatereactions in cellular metabolism, and explain the results.

Indicators:

2.2.1 Describe the properties of atoms and the formulation of compounds.

2.2.2 Identify compounds using both common and chemical nomenclature.

2.2.3 Apply the concepts of stoichiometayd the laws of thermodynamics to chemical
reactions.

2.2.4 Identify the structure of cells and the functions of their components.

2.2.5 Identify components and describe the functions of nucleic acids, carbohydrates,
lipids and amino acids.

2.2.6 Describethe metabolism (anabolic and catabolic) of nucleic acids, carbohydrates,

lipids and amino acids, and describe the roles of enzymes in these reactions.
Correlated English Language Arts Academic Content Standards
e Use multiple resources to enhance compnsien of vocabulary(Acquisition of
Vocabulary F, 8L0; Acquisition of Vocabulary E, 112)
e Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary (Acquisition of Vocabulary D, 1:12)

Correlated Mathematics Academe Content Standards

e Apply mathematical knowledge and skills routinely in other content areas and practical
situations.(Mathematical Processes B18)
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Correlated Science Academic Content Benchmarks

e Explain that cells are the basic unit of structure and function of living organisms, that
once life originated all cells come from pegisting cells, and that there are a variety of
cell types(Life Sciences A, 9.0)

e Explain the characteristics of lifesandicated by cellular processes and describe the
process of cell division and developméhife Sciences B, 90)

e Explain how atoms react with each other to form other substances and how molecules
react with each other or other atoms to form even diffesubstance¢Physical
Sciences B, 40)

e Explain how variations in the arrangement and motion of atoms and molecules form the
basis of a variety of biological, chemical and physical phenon{@gsical Sciences A,
11-12)
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2.3

Genetics

Program Area

Agribusiness and Production Systems

X

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture

XX X[ X

Natural Resource Management

Level 1 Secondary Benchmark:
Use mone anddi-hybrid crosses to predict genotype and phenotype.

Level 2 Secondary Benchmark:
Model the molecular basis of genetic transfer.

Postsecondary Benchmark:
Use mechanisms of gene regulation to explain the resulting phenotype or phenotypes.

Indicators:

2.3.1 Predi ct and explain offspring genotypes
Punnett Square.

2.3.2 Explain alternative forms of transmission (e.qg., #endelian inheritance).

2.3.3 Explain, model and predict the thrdemensional shape, bonding patterns
(covalent andhydrogen bonds) and antiparallel nature of deoxyribonucleic acid
(DNA).

2.3.4 Model the Central Dogma Theory (e.g., replication, transcription, translation).

2.3.5 Describe the processes involved in gene regulation (e.g., histone acytelation, RNA
stability, coetransldional modifications and postanslational modifications).

2.3.6 Describe the properties and molecular structure of peptide/protein (i.e. primary,
secondary, tertiary, quaternary).

2.3.7 Discuss alternative types of gene expression (e.gliredrd, sexlinked, partial

dominance, epistatic, pleiotropic).

Correlated English Language Arts Academic Content Standards

Use multiple resources to enhance comprehension of vocab(Aaquisition of
Vocabulary F, 8L0; Acquisition of Vocabulary E, 112)

Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary.(Acquisition of Vocabulary D, 1-12)

Demonstrate comprehension of print and electronic text byorelpg to questions (e.g.,
literal, inferential, evaluative and synthesizin(Reading Process B;B); Reading
Process B, 112)
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Correlated Mathematics Academic Content Standards

e Construct convincing arguments based on analysis of data and interpnetdigraphs.
(Data Analysis and Probability F;10)

Correlated Science Academic Content Benchmarks

e Explain the genetic mechanisms and molecular basis of inheriténfeSciences C,9
10)

e Explain how processes at the cellular level affect the functions and characteristics of an
organism/Life Sciences A, 1112)

e Explain how the molecular basis of life and the principles of genetics determine
inheritance (Life Sciences C, 112)
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2.4

Chromatography

Program Area

Agribusiness and Production Systems

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology X

Food Science and Technology X

Horticulture

Natural Resource Management

Level 1Secondary Benchmark:
Perform basic liquid chromatography.

Level 2 Secondary Benchmark:
Use gel electrophorests separate nucleic acids and to determine molecular weight.

Postsecondary Benchmark:
Use the appropriate chromatographic technique to idemti$gparate compounds within a
solution or mixture.

Indicators:

2.4.1 Explain basic chromatography theory, types and methods.

2.4.2 Perform and interpret electrophoresis of RNA, DNA and protein samples using
agarose or acrylamide.

2.4.3 Perform and intgret gas chromatography using standard detectors (e.g., flame
ionization detector, electron capture detector, thermoconductivity detector).

2.4.4 Perform and interpret liquid chromatography using columns (e.g., ion exchange,
gel filtration, affinity, thinlayer).

2.4.5 Perform and interpret centrifugation.

Correlated English Language Arts Academic Content Standards

Use multiple resources to enhance comprehension of vocab(Aaquisition of
Vocabulary F, 8L0; Acquisition of Vocabulary E, 112)

Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary.(Acquisition of Vocabulary D, 1-12)
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Correlated Science Academic Content Benchmarks

e Summarize the historical development of scientific theories and ideas thghstudy of
life sciences(Life Sciences G, 112)

e Describe the identifiable physical properties of substances (e.g., color, hardness,
conductivity, density, concentration and ductility). Explain how changes in these
properties can occur without chaimg the chemical nature of the substan&hysical
Sciences C,40)

e Explain that science and technology are interdependent; each drives the(6thence
and Technology B,90)
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2.5

Molecular Biology Technology

Program Area

Agribusiness an@roduction Systems

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology X

Food Science and Technology X

Horticulture

Natural Resource Management

Level 1 Secondary Benchmark:
Precipitate DNA from a solutiomnd interpret the results.

Level 2 Secondary Benchmark:
Fingerprint DNA, and interpret the results.

Postsecondary Benchmark:
Create a recombinant DNA molecule.

Indicators:

2.5.1 Isolate nucleic acids.

2.5.2 Perform and interpret the resultsrestriction enzyme digests.

2.5.3 Perform and interpret the results of Polymerase chain reaction.

2.5.4 Perform and interpret the results of Southern or Northern Blot Analysis.

2.5.5 Perform and interpret the results of nucleic acid sequencing, and camspaya
sequence database (e.g., Genebank).

2.5.6 Isolate, quantitate (e.g., Bradford assay) and characterize proteins (e.g., Western
Blot analysis).

2.5.7 Perform cloning techniques (e.g., antibiotic resistance into a vector).

2.5.8 Transform and transteé with recombinant DNA, and detect and analyze

product/cells using bioassays.

Correlated Science Academic Content Benchmarks

Summarize the historical development of scientific theories and ideas within the study of
life sciences(Life Sciences G, 112)

Explain that science and technology are interdependent; each drives the(8ttience

and Technology B,90)
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2.6  Cell Biology and Culturing Techniques

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology X
Food Science and Technology X
Horticulture

Natural Resource Management

Level 1 Secondary Benchmark:
Conduct microscopic identification and propagation of cells.

Level 2 Secondary Benchmark:
Cultureand preserve pure cell lines.

Postsecondary Benchmark:
Verify culture cell lines and determine the cause or causes of culture failures.

Indicators:

2.6.1 Compare and contrast prokaryotic and eukaryotic cells.

2.6.2 Isolate, propagate, harvest asithracterize bacteria, fungi, yeast and viruses.
2.6.3 Isolate, propagate, harvest and characterize plant and animal cell lines.
2.6.4 Isolate, maintain and store (e.g., cryogenic, refrigeration) pure cultures.
2.6.5 Determine a suitable media for propagat

Correlated English Language Arts Academic Content Standards

e Use multiple resources to enhance comprehension of vocab{Aaquisition of
Vocabulary F, 81L0; Acquisition of Vocabulary E, 112)

e Apply knowledge of roots, affixes and phrases to agkrstanding of content area
vocabulary.(Acquisition of Vocabulary D, 1-12)

Correlated Science Academic Content Benchmarks
e Explain that cells are the basic unit of structure and function of living organisms, that

once life originated all cells come fropreexisting cells, and that there are a variety of
cell typegqLife Sciences A, 940)
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2.7  Microbiology

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology X
Food Science and Technology X
Horticulture

Natural Resource Management

Level 1 Secondary Benchmark:
Aseptically collect and prepare a sample (e.g., dry, wet, low water content).

Level 2 Secondary Benchmark:
Conduct a shelfife study to determinphysical change and biological growth.

Postsecondary Benchmark:
Use selective media to identify microorganisms and to test for pathogens.

Indicators:

2.7.1 Collect and test food, animal and plant samples.

2.7.2 Use serial dilutions to make plate counts.

2.7.3 Isolateorganisms by streaking plates and by using selective media.

2.7.4 Incubate and identify colonies microscopically and/or macroscopically (e.g.,
colonial morphology, Gram stain, biochemicals).

2.7.5 Test for pathogens using ELISA.

2.7.6 Conduct a thermal death time study onoaganism.

2.7.7 Test for protozoa (e.g., Trichomonas).

2.7.8 Identify and test for bacteria and tuberculi (e.g., mycobacterium,
campylobacterium, Brucella, streptococcus, Salmonella, E. coli, Staphylococcus,
Vibrio).

2.7.9 Test for viruses.

2.7.10 Explain virulencepathogenicity and the factors that contribute to pathogenicity.

2.7.11 Use DNA to correlate an isolated pathogen from a food to a pathogen found in an
animal.
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Correlated English Language Arts Academic Content Standards

e Use multiple resources to enhance compretion of vocabularyAcquisition of
Vocabulary F, 810; Acquisition of Vocabulary E, 112)

e Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary.(Acquisition of Vocabulary D, 1-12)

e Demonstrate comprehension oinp and electronic text by responding to questions (e.g.,
literal, inferential, evaluative and synthesizin(Reading Process B;B); Reading
Process B, 112)

e Compile, organize and evaluate information, take notes and summarize findings.
(Research B, 1:12)

Correlated Mathematics Academic Content Standards

¢ Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutioflSumber, Number Sense and Operations
G, 810)

e Use algebraiaepresentations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situatigRatterns, Functions and Algebra D,
8-10)

e Construct logical verifications or count&xamples to test conjectures and to justify or
refute algorithms and solutions to problerfiglathematical Processes B,-12)
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3. Business Operations

Standard Statement:

Learners apply principles of economics, business management and marketing in both an
entrepreneur/manager and an employee role teduership, planning, developing and
analyzing of business enterprises related to agriculture, food and natural resources.

3.1  Marketing

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Scienceand Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

X XXX XXX

Level 1 Secondary Benchmark:
Promote a product or service using basic strategies for packaging, display and publicity.

Level 2 SecondaryBenchmark:
Develop and market a product or service to maximize profits and to optimize cost.

Postsecondary Benchmark:
Maximize profits and optimize cost by developing a comprehensive marketing plan.

Indicators:

3.1.1 Select a target market and consumers.

3.1.2 Research product and service designs, and determine the technical feasibility of
new products.

3.1.3 Conduct market research and analysis.

3.14 Select channels of distribution.

3.15 Set prices using supply and demand curves and commodity aremomodity
pricing.

3.1.6 Identify and evaluate methods of marketing products and services.

3.1.7 Promote products and services.

3.1.8 Develop public relations campaigns.

3.1.9 Select and implement a marketing option (e.g., cash sales, hedge, speculate,
options, forward contract, government programs).

3.1.10 Identify and evaluate purchase options (e.g., finance options, lease, cash, rental).

3.1.11 Evaluate the benefits of commodity cheuflk programs.
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Correlated English Language Arts Academic Content Stanards

Produce functional documents that report, organize and convey information and ideas
accurately, foresee readersodé6 problems or
techniques that are user friend{Vriting Applications C, 1112)

Compile, orgnize and evaluate information, take notes and summarize findings.
(Research B, 112)

Evaluate the usefulness and credibility of data and sources and synthesize information
from multiple sourcegResearch C, 112)

Correlated Mathematics AcademicContent Benchmarks

Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situati¢Ratterns, Functions and Algebra D,
8-10)

Solve and graph linear equations and inequalit{®stterrs, Functions and Algebra K 8
10)

Solve systems of linear equations involving two variables graphically and symbolically.
(Patterns, Functions and Algebra H1®)

Apply algebraic methods to represent and generalize problem situations involving
vectors andnatrices.(Patterns, Functions and Algebra D;114)

Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability F;10)

Create and analyze tabular and graphical displays of data using appropoiats

including spreadsheets and graphing calculatfxata Analysis and Probability A, 11

12)

Design and perform a statistical experiment, simulation or study; collect and interpret
data; and use descriptive statistics to communicate and support fiwediand
conclusions(Data Analysis and Probability C, 11)

Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)

Correlated Social Studies Academic Content Benchmarks

Analyze how scarcity of productive resources affects supply, demand, inflation and
economic choicegEconomics A, 1412)

Critique data and information to determine the adequacy of support for conclusions.
(Sodal Studies Skills and Methods B, -1P)
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3.2 Sales and Customer Service

Program Area
Agribusiness and Production Systems

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture

XXX XXX X

Natural Resource Management

Level 1 Secondary Benchmark:
Use customer service and sales techniques to foster positive relationships with customers and to
conduct sales.

Level 2 Secondary Benchmark:
Use sales techniques to close sh&e of a product and/or service and to handle complex
customer issues.

Postsecondary Benchmark:
Develop a customer service program and a sales presentation.

Indicators:

3.2.1 Identify key components for organizing a sale.

3.2.2 Develop sales goals anacentive programs.

3.2.3 Forecast sales and delivery times.

3.24 Prospect for new customers.

3.25 Discuss and evaluate the appropriateness of different sales techniques and
approache specific situations.

3.2.6 Develop and conduct a sales presentation

3.2.7 Utilize suggestive selling and selligp techniques.

3.2.8 Build and develop customer relationships.

3.2.9 Apply appropriate questioning techniques to determine client needs and wants.

3.2.10 Provide productwarranty and maintenance educatiomh® customer.

3.2.11 Complete sales transactions and closeprocedures (e.g., handle money, operate
the cash register, scan bar codes, record sales, write orders and invoices).

3.2.12 Utilize follow-up activities and strategies, and provide {sadé sevice.

3.2.13 Handle customer complaints.
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Correlated English Language Arts Academic Content Standards

e Use a variety of strategies to enhance listening compreheri§lommunication: Oral
and Visual A, 810; Communication: Oral and Visual A,-1P)

e Selet and use effective speaking strategies for a variety of audiences, situations and
purposes(Communication: Oral and Visual C,-1P)

e Give persuasive presentations that structure ideas and arguments in a logical fashion,
clarify and defend positions witklevant evidence and anticipate and address the
audi enc e 6Eommonicatienr Orad and Visual D, 11R)

Correlated Mathematics Academic Content Benchmarks

¢ Estimate, compute and solve problems involving real numbers, including ratio,
proportionand percent, and explain solutiorfslumber, Number Sense and Operations
G, 810)

e Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situati¢Ratterns, Functions and Algebra D,
8-10)

e Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability F;10)

e Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete andyeasderstood manne(Mathematical
Processes H,-80)
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3.3

Management

Program Area

Agribusiness and Production Systems

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology

Food

Science and Technology

Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:

Select

and organize resources to develop a product or a service to be rendered.

Level 2 Secondary Benchmark:
Analyze the performance of an enterprise, and reallocate resousmdsdee goals.

Postsecondary Benchmark:
Develop a comprehensive business plan.

Indicators:

3.3.1 Evaluate management styles.

3.3.2 Explain the characteristics of business plans.

3.3.3 Develop business goals and objectives and mission statements.

3.34 Identify the organizational structures of businesses.

3.35 Plan operational capacity.

3.3.6 Develop a continuousnprovement management program.

3.3.7 Establish business relationships.

3.3.8 Document business activities.

3.3.9 Track a bupmerdomaces pl anbds

3.3.10 Assess a productodos profitability.

3.3.11 Analyze operating results in relation to either a budget or the industry.

3.3.12 Perform human resources management functions (e.g., recruit, select, evaluate,
terminate employees).

3.3.13 Identify crisis management techniques.

Correlated English Language Arts Academic Content Standards

Analyze the features and structures of documents and critique them for their
effectivenesgReading Applications: Informational, Technical and Persuasive Text A
11-12)

Produce functional documents that report, organize and convey information and ideas
accurately, foresee readersodé problems or
techniques that are user friend{yVriting Applications C, 1112)

Evaluatethe usefulness and credibility of data and sources and synthesize information
from multiple sourcegResearch C, 112)
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Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutiofiumber, Number Sense and Operations
G, 810)

e Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situati¢Ratterns, Functions and Algelida
8-10)

e Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability F;10)

e Create and analyze tabular and graphical displays of data using appropriate tools,
including spreadsheets and graphicgjculators.(Data Analysis and Probability A, 11
12)

¢ Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)

Correlated Social Sudies Academic Content Benchmarks

e |dentify factors which inhibit or spur economic growth and cause expansions or
recessions(Economics B, 1112)
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3.4 Finance

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Budget and monitor @axpenses.t erpriseds income and

Level 2 Secondary Benchmark:
Analyze an enterprisebs fiscal status, and re
profitability.

Postsecondary Benchmark:
Analyze the fiscal status of a multiceted enterprise, and reallocate resources to maintairr and/o
increase profitability.

Indicators:

3.4.1 Identify sources of capital, and explain considerations in selecting among them.

3.4.2 Analyze investment options (e.g., buy, lease, finance, risk).

3.4.3 Evaluate credit uses and options.

3.4.4 Evaluate and sett banking services.

3.4.5 Budget resources (e.g., capital, human, financial, time).

3.4.6 Manage assets for optimum utilization.

3.4.7 Manage the risk of liabilities.

3.4.8 Maintain financial records, andterpret and analyze financial statements.

3.4.9 Determine the cost of doing business (e.g., personnel, depreciation, materials,
freight, quality).

3.4.10 Calculate and analyze return on investment (ROI).

3.4.11 Forecast future budgetary needs.

Correlated English Language Arts Academic ContenStandards
e Demonstrate comprehension of print and electronic text by responding to questions (e.g.,

literal, inferential, evaluative and synthesizinfeading Process B;B); Reading
Process B, 1:12)
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Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutiofdumber, Number Sense and Operations
G, 810)

e Write and solve realvorld, multistep problems involving money, elapsed time and
temperature, and verify reasonableness of solutigieasurement F,-80)

e Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situatigRatterns, Functions and Algebra D,
8-10)

e Constuct convincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability F;10)

e Create and analyze tabular and graphical displays of data using appropriate tools,
including spreadsheets and graphing calculatdata Analysis and Probability A, 11
12)

¢ Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)

Correlated Social Studies Acadmic Content Benchmarks

e Analyze how scarcity of productive resources affects supply, demand, inflation and
economic choicegEconomics A, 1412)

e Explain the use of a budget in making personal economic decisions and planning for the
future.(Economics E11-12)

e Critique data and information to determine the adequacy of support for conclusions.
(Social Studies Skills and Methods B-12)
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3.5

Purchasing and Inventory

Program Area

Agribusiness and Production Systems

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Maintain an accurate inventory of assets.

Level 2 SecondaryBenchmark:
Manage inventory based on budgeting and sales forecasting.

Postsecondary Benchmark:
Evaluate and select an inventory control system.

Indicators:

3.5.1 Explain the nature and scope of purchasing.

3.5.2 Manage the bid process in purchasing..

3.53 Evaluate and select vendors.

3.54 Discuss types of inventory, and evaluate inventory control systems (e.g., Last In,
First Out [LIFO]; First In, First Out [FIFO]; Jush-Time [JIT]).

3.55 Record inventory usage.

3.5.6 Calculate the costs of carryimgd not carrying inventory.

3.5.7 Determine a costffective order method and economic reorder point for
inventory.

3.5.8 Apply justin-time concepts.

3.5.9 Perform logistics management.

Correlated English Language Arts Academic Content Standards

Use multiple resources to enhance comprehension of vocab(Aaquisition of

Vocabulary F, 8L0; Acquisition of Vocabulary E, 112)

Demonstrate comprehension of print and electronic text by responding to questions (e.g.,
literal, inferential, evaluativend synthesizingfReading Process B;B); Reading

Process B, 1:12)

Produce functional documents that report, organize and convey information and ideas
accurately, foresee readersdé problems or
techniques tht are user friendly(Writing Applications C, 1112)
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Correlated Mathematics Academic Content Benchmarks

e Write and solve realvorld, multistep problems involving money, elapsed time and
temperature, and verify reasonableness of solutidieasurement, 8-10)

e Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situatigRatterns, Functions and Algebra D,
8-10)

e Construct convincing arguments based on analysis of data and intipredf graphs.
(Data Analysis and Probability F;10)

e Create and analyze tabular and graphical displays of data using appropriate tools,
including spreadsheets and graphing calculatdata Analysis and Probability A, 11
12)

e Locate and interpret mathaatical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)
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3.6

Information Management

Program Area

Agribusiness and Production Systems

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Select and use a computer and a computer applicatiorsfc#fic purpose.

Level 2 Secondary Benchmark:
Integrate software applications, and use multiple software options to create a product, a
document or a presentation.

Postsecondary Benchmark:
Maximize the options offered through using multiple applicattorenhance the product, the
document or the presentation being developed or delivered.

Indicators:

3.6.1 Utilize technology to maintain and monitor business records.

3.6.2 Conduct research using the Internet.

3.6.3 Create and utilize documents using wprdcessors, spreadsheets, databases and
electronic mail.

3.64 Conduct an oral and visual presentation using presentation software.

3.6.5 Create and post a basic Web page.

3.6.6 Utilize personal information management and productivity applications.

3.6.7 Operate geospatial technological systems (e.g., Global Positioning System [GPS],
Geographical Information System [GIS]).

3.6.8 Adhere to common security guidelines for technology.

Correlated English Language Arts Academic Content Standards

Prepare writirg for publication that follows an appropriate format and uses a variety of
techniques to enhance the final prodi¢triting Processes F, 112)

Compile, organize and evaluate information, take notes and summarize findings.
(Research B, 112)

Give presergtions using a variety of delivery methods, visual displays and technology.
(Communication: Oral and Visual G;1®; Communication: Oral and Visual F,-12)
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Correlated Mathematics Academic Content Benchmarks

e Use algebraic representations, suchtaisles, graphs, expressions, functions and
inequalities, to model and solve problem situati¢Ratterns, Functions and Algebra D,
8-10)

e Create and analyze tabular and graphical displays of data using appropriate tools,
including spreadsheets and graphicgjculators.(Data Analysis and Probability A, 11
12)
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3.7 Communication Skills

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology

Food Science anfliechnology

Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Integrate a variety of communication techniques to gather and convey information to an
individual or small group.

Level 2 Secondary Benchmark:
Conduct a businesseeting using decision making techniques.

Postsecondary Benchmark:
Use a variety of communication techniques to present information that persuades an audience.

Indicators:

3.7.1 Apply techniques for participating in and/or facilitating a group discussion

3.7.2 Apply active listening strategies.

3.7.3 Develop and deliver formal and informal presentations.

3.74 Articulate ideas and impact an audience through verbal and nonverbal
communication.

3.7.5 Communicate directions in an organized manner appregnahe audience.

3.7.6 Use consensus building techniques, including parliamentary procedure, to make
decisions and to compile a summary of meeting minutes, conclusions and next
steps.

3.7.7 Extract relevant, valid information from materials, and citecesi of
information.

3.7.8 Develop reports and documents that organize information accurately and that
employ formatting techniques for ease of use.

3.7.9 Select and use an appropriate channel for workplace communication.

3.7.10 Practice etiquette wharsing communication techniques.
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Correlated English Language Arts Academic Content Standards

Produce functional documents that report, organize and convey information and ideas
accurately, foresee reader so6 pr oobratetngns or
techniques that are user friend{Vriting Applications C, 1112)

Evaluate the usefulness and credibility of data and sources and synthesize information
from multiple sourcegResearch C, 112)

Use style guides to produce oral and written reports that give proper credit for sources
(e.g., words, ideas, images and information) and include an acceptable format for source
acknowledgementResearch D,-830; Research D, 112)

Use a variety of stratges to enhance listening comprehens{@uommunication: Oral

and Visual A, 810; Communication: Oral and Visual A,-1P)

Select and use effective speaking strategies for a variety of audiences, situations and
purposes(Communication: Oral and Visual C1-12)

Give informational presentations that contain a clear perspective; present ideas from
multiple sources in logical sequence; and include a consistent organizational structure.
(Communication: Oral and Visual E, -1P)

Correlated Mathematics AcademicContent Benchmarks

Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situatigRatterns, Functions and Algebra D,
8-10)

Create and analyze tabular and graphical displays of daiag appropriate tools,
including spreadsheets and graphing calculat¢Bata Analysis and Probability A, 41
12)

Communicate mathematical ideas orally and in writing with a clear purpose and
appropriate for a specific audiencgathematical Processesll]-12)

Correlated Social Studies Academic Content Benchmarks

Evaluate the reliability and credibility of sourc€Social Studies Skills and Methods A,
9-10)

Work in groups to analyze an issue and make decigiSosial Studies Skills and
Methods D,11-12)
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3.8  Business Leadership

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural ResourcManagement

XXX XXX X

Level 1 Secondary Benchmark:
Determine an appropriate leadership style for a specific situation, and apply it to the situation.

Level 2 Secondary Benchmark:
Use multiple leadership concepts to change situations and to enhance effectiuengshe
change process.

Postsecondary Benchmark:
Lead a team effort.

Indicators:

3.8.1 Identify the purpose of leadership, the ethical dimensions of leadership, and the
relationships between leaders and team members.

3.8.2 Identify leadership stylesnd traits of leaders,

3.8.3 Identify the impact of individual differences and different situations on the
practice of leadership.

3.84 Assess strengths and weaknesses of leaders and team members, and employ team
building techniques.

3.8.5 Participate in ad lead a small group with an interdependent task.

3.8.6 Think critically and use problersolving skills to analyze complex and diverse
concepts.

3.8.7 Use reasoning, judgment and imagination to create new possibilities in situations.

3.8.8 Manage timavith organizational tools, and prioritize objectives, responsibilities
and tasks.

3.8.9 Apply conflict resolution skills.

3.8.10 Recognize and reward others for their efforts and contributions.

3.8.11 Develop relationships with peer groups, support sesvarel professional

organizations.
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Correlated English Language Arts Academic Content Standards

e Use a variety of strategies to enhance listening compreheri§lommunication: Oral
and Visual A, 810; Communication: Oral and Visual A,-1P)

e Select and wseffective speaking strategies for a variety of audiences, situations and
purposes(Communication: Oral and Visual C,-1P)

Correlated Mathematics Academic Content Benchmarks
e Locate and interpret mathematical information accurately, and commundess,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)
Correlated Social Studies Academic Content Benchmarks
e Critique data and information to determine the adequacy of support for conclusions.

(SocialStudies Skills and Methods B, -11P)

e Work in groups to analyze an issue and make decigj8osial Studies Skills and
Methods D, 1112)
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3.9 Emotional Intelligence

Program Area
Agribusiness and Production Systems

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture

XXX XXX X

Natural Resource Management

Level 1 Secondary Benchmark:
Exhibit desirable personal and professional appearatitedes, behaviors, and work habits.

Level 2 Secondary Benchmark:
Exhibit techniques that control emotional reactions to people and situations.

Postsecondary Benchmark:
Make ethical decisions in specific situations and/or when working with others.

Indicators:

3.9.1 Conduct an interpersonal and intrapersonal inventory.

3.9.2 Identify how individual actions impact others.

3.9.3 Manage personal emotions, behavior and appearance to maintain professionalism.
3.94 Describe and exhibit appropriate, ethicahbvior.

3.95 Accept and use constructive feedbaskmprove work habits.

3.9.6 Employ appropriate coping skills to prevent and handle workplace conflicts.

3.9.7 Recognize, respect and utilize the diversity among people and cultures.

3.9.8 Foster positie working relationships.

Correlated English Language Arts Academic Content Standards
e Use a variety of strategies to enhance listening compreherf§lommunication: Oral
and Visual A, 810; Communication: Oral and Visual A,-1P)
e Select and use effective speaking strategies for a variety of audiences, situations and
purposes(Communication: Oral and Visual C, -1P)
Correlated Social Studies Academic Content Benchmarks

¢ Analyze how issues may be viewed differently by various-audfroups.(People in
Societies A, 1112)
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3.10 Business Regulation, Law and Related Issues

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology

FoodScience and Technology

Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Identify and describe government regulations and societal issues related to a specific business
enterprise or environmental project.

Level 2 SecondaryBenchmark:
Determine the impact of government regulations and societal issues on an environmental project
or on the performance of a business enterprise.

Postsecondary Benchmark:
Develop a compliance program that addresses governmental regulaticusiatal issues
surrounding an environmental project or business enterprise.

Indicators:

3.10.1 Explain the nature and appropriateness of different types of business contracts.

3.10.2 Explain the purpose and impact of government regulations.

3.10.3 Identify local, state and federal regulations relative to compliance.

3.104 Assess business liability, and describe the consequences of noncompliance.

3.10.5 Adhere to business related documentation requirements.

3.10.6 Identify governmental agencies and rgavernmental organizations that impact
agricultureand environmental issues.

3.10.7 Research the history, politics and policies related to issues.

3.10.8 Assess the impact of issues affecting the industry, and recommend solutions.

Correlated English Language Arts Academic Content Standards

e Demonstrate comprehension of print and electronic text by responding to questions (e.g.,
literal, inferential, evaluative and synthesizinfeading Process B;B); Reading
Process B, 1:12)

e Analyze the features and sttures of documents and critique them for their
effectivenesgReading Applications: Informational, Technical and Persuasive Text A,
11-12)

e Compile, organize and evaluate information, take notes and summarize findings
(Research B, 112)
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Correlated Mathematics Academic Content Benchmarks

e Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability F;10)

¢ Locate and interpret mathematical information accurately, and communicate ideas,
processeand solutions in a complete and easily understood ma(athematical
Processes H,-80)

Correlated Social Studies Academic Content Benchmarks

e Evaluate the consequences of geographic and environmental changes resulting from
governmental policies andiman modifications to the physical environmé@eography
B, 11-12)

e Obtain and evaluate information from public records and other resources related to a
public policy issue(Social Studies Skills and Methods A-12)

e Critique data and information to datmine the adequacy of support for conclusions.
(Social Studies Skills and Methods B-12)
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3.11 Research and Analysis

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Conduct a study or survey, select descriptive statistics, create graphical displays, and draw
conclusions.

Level 2 SecondaryBenchmark:
Conduct a problerbased study, applying scientific methodology and using descriptive statistics
to communicate and support predictions and conclusions.

Postsecondary Benchmark:
Design and conduct an experiment or process improvement stlléygt and interpret data, and
use descriptive statistics to communicate and support predictions and conclusions.

Indicators:

3.11.1 Identify research problems, and structure a statistical experiment, simulation or
study related to the problem.

3.11.2 Create a hypothesis, and set the probability of acceptance based on a review of
valid literature.

3.11.3 Establish and implement procedures for systematic collection, organization and
use of data.

3.11.4 Select and apply sampling methods that appropriaggisesent the population to
be studied.

3.11.5 Create, interpret and use tabular and graphical displays and descriptive statistics
to describe data.

3.11.6 Compute measures of central tendency and dispersion to interpret results and
draw conclusions.

3.11.7 Describe the relationships among variables using correlations, and draw
conclusions.

3.11.8 Draw conclusions based on observations and/or data analyses, and disseminate

information to interested parties.
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Correlated English Language Arts Academic ContenStandards

Formulate operended research questions suitable for investigation and adjust questions
as necessary while research is conduc{Beésearch A, -80)

Formulate operended research questions suitable for inquiry and investigation and
adjust quesobns as necessary while research is condudgfdsearch A, 1-12)

Compile, organize and evaluate information, take notes and summarize findings.
(Research B, 112)

Communicate findings, reporting on the substance and processes orally, visually and in
writing or through multimedialResearch E,-80; Research E, 112)

Correlated Mathematics Academic Content Benchmarks

Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situati¢Ratterns, Functions and Algebra D,
8-10)

Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability F;10)

Create and analyze tabular and graphical displays of data using appropriate tools,
including spreadsheets and graphing calculat¢Bata Analysis and Probability A, 41

12)

Use descriptive statistics to analyze and summarize data, including measures of center,
dispersion, correlation and variabilityData Analysis and Probability B, 412)

Design and perform a statistical experiment, simulation or study; collect and interpret
data; and use descriptive statistics to communicate and support predictions and
conclusions(Data Analysis and Probability C, 11P)

Communicate mathematical ideaslty and in writing with a clear purpose and
appropriate for a specific audiencg@athematical Processes 1,-12)

Correlated Science Academic Content Benchmarks

Participate in and apply the processes of scientific investigation to create models and to
design, conduct, evaluate and communicate the results of these investid&ooerstific
Inquiry A, 9-10)

Make appropriate choices when designing and participating in scientific investigations
by using cognitive and manipulative skills when collectiata and formulating

conclusions from the datéScientific Inquiry A, 1112)
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3.12 Agrosecurity and Biosecurity

Program Area

Agribusiness and Production Systems

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology

Food

Science and Technology

Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Identify agrosecurity and biosecurity risks for an enterprise.

Level 2 Secondary Benchmark:
Implementa security plan, addressifagility needs and tampering points.

Postsecondary Benchmark:
Develop a risk management plan that addresses agrosecurity and biosecurity.

Indicators:

3121 Recognize sources and origins of agents that can contaminate processed and
unprocessed foogroducts.

3.12.2 Identify activities and biological agents that contribute to the risk of acquiring or
preventing a specific disease.

3.12.3 Identify sources of biological and chemical tampering points.

3124 Assess facility security, classify the levélrsk and recommend improvements.

3125 Assess biosecurity practices for sourcing of raw ingredients, and recommend
improvements.

3.12.6 Implement biosecurity procedures to prevent cgiescontamination.

3.12.7 Screen and test animals and plant pregléor infectious agents or contamination.

3.12.8 Use biocontainment practices (e.g., quarantine, eradication) to maestgeand

disease vectors.

Correlated English Language Arts Academic Content Standards

Use multiple resources to enhance comprehension of vocab{Aaquisition of

Vocabulary F, 810; Acquisition of Vocabulary E, 112)

Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary (Acquisition of Vocabulanp, 11-12)

Produce functional documents that report, organize and convey information and ideas
accurately, foresee readersdé problems or
techniques that are user friend{yVriting Applications C, 1112)
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4. Engineering

Standard Statement:

Learners apply the principles of engineering related to power transmission, hydraulics,
electricity, heating and cooling, and enhanced performance to equipment design, manufacture,
operation, repair and service of technolagggriculture, food and natural resources. Learners
will design, construct, manage and maintain structures and biological systems used in
agriculture, food and natural resources.

4.1  Safety Procedures

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Follow safety procedures in general situatiauith basic tools and equipment, evaluate the work
environment, and seek assistance to rectify the problem.

Level 2 Secondary Benchmark:
Follow safety procedures in specific situations with specialized tools and equipment, evaluate the
situation, and takeorrective action.

Postsecondary Benchmark:
Develop emergency management procedures, implement an approved safety policy and take
corrective action.

Indicators:

41.1 Demonstrate knowledge of safety rules and regulations.

4.1.2 Interpret safety signs arsymbols.

4.1.3 Model safe attitudes and behaviors (e.qg., lifting, climbing).

4.1.4 Identify safety hazards, and take corrective measures.

4.1.5 Use safety equipment in accordance with established procedures.

4.1.6 Follow established procedures for the auistration of first aid, and contact

emergency medical personnel when necessary.
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Correlated English Language Arts Academic Content Standards

e Demonstrate comprehension of print and electronic text by responding to questions (e.g.,
literal, inferential, evaluative and synthesizin(Reading Process B;B); Reading
Process B, 112)

e Use appropriate selfnonitoring strategies for comprehensigReading Process C;1;
Reading Process C, 11P)
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4.2  Stationary and Mobile Equipment Maintenance

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Inspect and provide primary maintenance to basic machinery, instruments, stationary and mobile
equipment and facilities.

Level 2 SecondaryBenchmark:
Inspect and maintain specialized machinery and equipment according to schedule.

Postsecondary Benchmark:
Develop and implement a maintenance program.

Indicators:

42.1 Perform a machine condition inspection.

4.2.2 Lubricate machinery and equi@nt.

4.2.3 Ensure the presence and functionality of safety systems and hardware.

4.2.4 Service basic electrical systems (e.g., fuses and bulbs).

425 Perform machine adjustments (e.g., belts, clippers, drive chains).

4.2.6 Service filtration systems.

4.27 Identify, select and maintain fluid levels.

4.2.8 Maintain machinery, equipment, instruments and facility cleanliness, appearance
and safety.

4.2.9 Inspect and maintain fluid conveyance and storage components (e.g., hoses and
lines, valves, nozzles).

4.2.10 Conduct preventative maintenance, and identify causes of malfunctions and
failures.

4.2.11 Calibrate metering, monitoring and sensing equipment.

4.2.12 Inspect and maintain tooling.

4.2.13 Maintain lifting equipment (e.g., cranes, chains, slings).

Correlated English Language Arts Academic Content Standards

e Use appropriate selfnonitoring strategies for comprehensi¢Reading Process C;1D;
Reading Process C, 11P)
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Correlated Mathematics Academic Content Benchmarks

e Apply mathematical knowledgnd skills routinely in other content areas and practical
situations.(Mathematical Processes B18)

52



4.3  Equipment Operation

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science anManagement
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Inspect and safely operate precalibrated equipment.

Level 2 Secondary Benchmark:
Inspect and safely operagpecialized equipment with some limitations to adjustments and
functions.

Postsecondary Benchmark:
Inspect, adjust and use all operational adjustments and functions of equipment for a specific
application.

Indicators:

43.1 Foll ow manuf acdediopezating procedaresamiradjustment
specifications.

4.3.2 Describe the functions, limitations and proper use of equipment, equipment
controls and instrumentation.

4.3.3 Perform preoperation inspection and adjustments.

4.3.4 Perform appropriate startupperating and shutdown procedures.

435 Identify, select and exhibit the desired application of hand and power tools.

4.3.6 Perform posbperating inspections and adjustments.

Correlated English Language Arts Academic Content Standards

e Demonstrate coprehension of print and electronic text by responding to questions (e.g.,
literal, inferential, evaluative and synthesizin(eading Process B;B); Reading
Process B, 1:12)

e Use appropriate selfnonitoring strategies for comprehensigReading Process, 810;
Reading Process C, 11P)

Correlated Mathematics Academic Content Benchmarks

¢ Apply mathematical knowledge and skills routinely in other content areas and practical
situations.(Mathematical Processes B18)
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4.4  Engines

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog] X
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture X
Natural Resource Management

Level 1 Secondary Benchmark:
Inspect anckvaluate the components of internal combustion engines.

Level 2 Secondary Benchmark:
Diagnose and repair components of both small and large internal combustion engines.

Postsecondary Benchmark:
Evaluate the performance of and select different typederial combustion engines for various
applications.

Indicators:

44.1 Locate the name plate, and determine engine specifications.

4.4.2 Analyze and troubleshoot an engine.

443 Evaluate engine performance.

4.4.4 Describe the features, benefits and appions of engine types.

4.4.5 Describe the physical and mechanical principles of engine operation (i.e., motion,
friction, thermodynamics).

4.4.6 Classify and select engine lubricants, cooling agents and fuels.

4.4.7 Identify and service and/or repair flat system components.

44.8 Identify and service and/or repair ignition, starting and charging system
components.

4.4.9 Identify and service and/or repair cooling system components.

4.4.10 Identify and service and/or repair lubrication system components.

4411 Identify and service and/or repair an electronic control system.

4.4.12 Evaluate engine components to determine serviceability according to the
manufacturerdés specifications.

4.4.13 Repair and/or replace basic internal engine components.

4.4.14 Remir and/or replace external engine components.

4.4.15 Identify the requirements for engine servicing to maintain emission requirements.
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Correlated English Language Arts Academic Content Standards

e Use appropriate selfnonitoring strategies for comprehens. (Reading Process C;10;
Reading Process C, 11P)

Correlated Mathematics Academic Content Benchmarks

e Estimate and compute various attributes, including length, angle measure, area, surface
area and volume, to a specified level of precis{bteasuement E, 810)

¢ Explain differences among accuracy, precision and error, and describe how each of
those can affect solutions in measurement situat{dsasurement A, +12)

e Construct convincing arguments based on analysis of data and interpretaticapbigr
(Data Analysis and Probability F;10)

e Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)

Correlated Science Academi€ontent Benchmarks

e Explain the movement of object s(Phygicalappl yin
Sciences D, 40)

e Apply principles of forces and motion to mathematically analyze, describe and predict
the net effects on objects or syste(Réysi@al Sciences D, 112)

e Explain the ways in which the processes of technological design respond to the needs of
society(Science and Technology A;1D)
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45 Transmission of Power

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog] X
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

Level 1 Secondary Benchmark:
Inspect and adjust drive train components.

Level 2 SecondaryBenchmark:
Diagnose and repair power train components.

Postsecondary Benchmark:
Evaluate the performance of, diagnose, and repair and/or replace hydrostatics, gear driven and
infinite speed power trains.

Indicators:

45.1 Perform calculations involvingpeed, torque and power relationships.

45.2 Analyze, diagnose and test hydrostatic transmissions.

45.3 Analyze, diagnose and test differentials and final drives.

45.4 Analyze, diagnose and test clutches and brakes.

455 Analyze, diagnose and test gégpe transmissions (i.e., power shift,
synchronized and sliding gear).

45.6 Analyze, diagnose and test electronic power train control systems (and
programmable parameters).

45.7 Analyze, diagnose and test air shift controls and pneumatics.

4.5.8 Analyze,diagnose and test auxiliary drives.

45.9 Describe the features, benefits and applications of mechanical power transmission
components (e.g., belts, chains, gears, bearings, seals, universals).

4.5.10 Describe the physical and mechanical principles ofgrdvansfer (e.g.,
mechanical, hydraulic, pneumatic and electrical).

4511 Describe the features, benefits and applications of mechanical transmission
technologies (i.e., mechanical, hydraulic, pneumatic and electrical).

45.12 Remove, inspect, and repé&and/or repair power tracomponents.
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Correlated English Language Arts Academic Content Standards

e Use multiple resources to enhance comprehension of vocab{Aaquisition of
Vocabulary F, 810; Acquisition of Vocabulary E, 112)

¢ Apply knowledge abots, affixes and phrases to aid understanding of content area
vocabulary.(Acquisition of Vocabulary D, 1-12)

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio,
proportionand percent, and explain solutiorfslumber, Number Sense and Operations
G, 810)

e Solve increasingly complex nooutine measurement problems and check for
reasonableness of resul{dleasurement A,-80)

e Estimate and compute various attributes, includamgth, angle measure, area, surface
area and volume, to a specified level of precis{btteasurement E,-80)

e Explain differences among accuracy, precision and error, and describe how each of
those can affect solutions in measurement situatidsasurerent A, 1112)

e Apply various measurement scales to describe phenomena and solve problems.
(Measurement B, 112)

e Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situati¢RatternsFunctions and Algebra D,
8-10)

Correlated Science Academic Content Benchmarks

e Explain the movement of object s(Phygicalappl yin
Sciences D, 40)

e Demonstrate that energy can be considered to be either kinetic (matipajential
(stored).(Physical Sciences E; 1)

e Explain how energy may change form or be redistributed but the total quantity of energy
is conserved(Physical Sciences F;H)

e Apply principles of forces and motion to mathematically analyze, desorieredict
the net effects on objects or syste(®sysical Sciences D, 412)

e Explain the ways in which the processes of technological design respond to the needs of
society(Science and Technology A;1D)
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4.6  Hydraulic Systems

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog] X
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

Level 1 Secondary Benchmark:
Identify, inspectind test hydraulic systems.

Level 2 Secondary Benchmark:
Diagnose, repair and rebuild hydraulic components.

Postsecondary Benchmark:
Evaluate the performance of different types of hydraulic systems.

Indicators:

4.6.1 Describe the physical and mechanijesahciples of hydraulics.

4.6.2 Describe the features, benefits and applications of types of hydraulic and
hydrostatic systems.

4.6.3 Interpret symbols and schematic drawings.

4.6.4 Describe the application and operation of major components (e.g., puoloss,
valves, cylinders, accumulators).

4.6.5 Analyze, diagnose and test operating systems.

4.6.6 Analyze, diagnose, test, and repair and/or repilaog conveyance components
(e.g., hoses, lines, fittings).

4.6.7 Analyze, diagnose and test electroronirols for hydraulic systems.

4.6.8 Evaluate system cleanliness.

4.6.9 Identify hydraulic fittings and ports.

4.6.10 Remove, inspect and replace major components.

4.6.11 Identify and measure flow rate, pressure and temperature.

4.6.12 Adhere to contaminain control procedures.
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Correlated English Language Arts Academic Content Standards

e Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary (Acquisition of Vocabulary D, 1-12)

e Use appropriate selfnonitoring strategies for comprehensigReading Process C;10;
Reading Process C, 11P)

e Analyze whether graphics supplement textua
purpose(Reading Applications: Informational, Technical dersuasive Text C-80)

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutioflSumber, Number Sense and Operations
G, 810)

e Estimat and compute various attributes, including length, angle measure, area, surface
area and volume, to a specified level of precis{btteasurement E,-80)

e Write and solve realvorld, multistep problems involving money, elapsed time and
temperature, and vidy reasonableness of solutior{deasurement F,-80)

Correlated Science Academic Content Benchmarks

e Explain the movement of object s (Phygicalappl yin
Sciences D, 40)

¢ Demonstrate that energy can be considered teither kinetic (motion) or potential
(stored).(Physical Sciences E;H)

e Explain how energy may change form or be redistributed but the total quantity of energy
is conserved(Physical Sciences F;1)

e Apply principles of forces and motion to mathenatycanalyze, describe and predict
the net effects on objects or syste(R&ysical Sciences D, 41?)

e Explain the ways in which the processes of technological design respond to the needs of
society(Science and Technology A;1D)
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4.7

Electrical and Electronic Systems

Program Area

Agribusiness and Production Systems

Agricultureand Industrial Power Technolog] X

Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture

Natural Resource Management

Level 1Secondary Benchmark:
Identify, inspect and test electrical systems.

Level 2 Secondary Benchmark:
Diagnose and repair electrical systems.

Postsecondary Benchmark:
Diagnose and repair electronic control and computerized systems.

Indicators:

4.7.1 Interpret symbols and wiring diagrams.

4.7.2 Analyze, diagnose and test electrical systems and components (e.g., charging,
starting, lighting, accessories, ignition systems).

4.7.3 Analyze, diagnose, calibrate and test instrumentation and data acquggiems
(e.g., guidance systems [laser, GPS], spraying, planting, harvesting monitors).

4.7.4 Utilize electrical testing equipment.

4.7.5 Analyze, diagnose and test electric drive components (e.g., man lifts and portable
generators).

4.7.6 Remove, inspecand repair and/or replace electrical system components.

4.7.7 Describe the features, benefits and applications of electrical systems.

4.7.8 Apply principles of electricity to electrical systems and motors.

4.7.9 Describe features and components of a DAAUS operating system.

4.7.10 Identify, analyze, diagnose and test electrauntrol systems, sensors and
actuators.

4.7.11 Utilize an onboard diagnostic system.

Correlated English Language Arts Academic Content Standards

e Use multiple resources to enh@acomprehension of vocabulafAcquisition of
Vocabulary F, 8L0; Acquisition of Vocabulary E, 112)
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Correlated Mathematics Academic Content Benchmarks

e Explain differences among accuracy, precision and error, and describe how each of
those can affect solutions in measurement situat{®hsasurement A, 112)

e Apply various measurement scales to describe phenomena and solve problems.
(Measurement B, 112)

e Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situati¢Ratterns, Functions and Algebra D,
8-10)

Correlated Science Academic Content Benchmarks
e Apply principles of forces ahmotion to mathematically analyze, describe and predict
the net effects on objects or systefRysical Sciences D, 1112)

e Explain the ways in which the processes of technological design respond to the needs of
society(Science and Technology A;1D)
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4.8 Heating and Air Conditioning Systems

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog] X
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural ResourcManagement

Level 1 Secondary Benchmark:
Inspect and test heating and air conditioning systems.

Level 2 Secondary Benchmark:
Diagnose and repair vehicle heating and air conditioning systems.*

Postsecondary Benchmark:
Diagnose and calibrate computerizdichate control systems.*

Indicators:

48.1 Apply the physical and mechanical principles of heating and cooling to heating,
ventilating and air conditioning (HVAC) systems.

4.8.2 Evaluate the performance of heating and air conditioning systems.

4.8.3 Interpret symbols and diagrams.

4.8.4 Describe the features, benefits and applications of manual and electronically
controlledHVAC systems.

4.8.5 Analyze, diagnose and test heating and air conditioning system components.*

4.8.6 Remove, inspect, and repairdéor replace heating and air conditioning
components.*

4.8.7 Evacuate and select a refrigerant to charge air conditioning systems.*

*MACS Certification required
Correlated English Language Arts Academic Content Standards

e Use multiple resources to enh@&na@omprehension of vocabularyAcquisition of
Vocabulary F, 810; Acquisition of Vocabulary E, 112)

Correlated Mathematics Academic Content Benchmarks
e Estimate and compute various attributes, including length, angle measure, area, surface
area andvolume, to a specified level of precisi@Measurement E,-80)

e Apply mathematical knowledge and skills routinely in other content areas and practical
situations.(Mathematical Processes B18)
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Correlated Science Academic Content Benchmarks

e Explain hav energy may change form or be redistributed but the total quantity of energy
is conserved(Physical Sciences F;1)
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4.9

Steering, Suspension, and Traction

Program Area

Agribusiness and Production Systems

Agricultureand Industrial Power Technolog] X

Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture

Natural Resource Management

Level 1 Secondary Benchmark:
Identify, inspect and test steering and braking systems.

Level 2 Secondary Benchmark:
Diagnose and repair steering, braking and suspension systems.

Postsecondary Benchmark:
Evaluate vehicle performance, and adjust steering, alignment, braking and suspension systems,
including tractioncontrol systems.

Indicators:

491 Evaluate traction, ballasting and weight transfer, including towing and trailering
systems.

4.9.2 Evaluate vehicle stability (i.e., automatic leveling device, center of gravity, roll
over and wheel base).

4.9.3 Analyze, diagnose and test suspension Byste

49.4 Remove, inspect, and repair and/or replace suspension components.

495 Analyze, diagnose and test steering systems.

4.9.6 Remove, inspect, repair and/or replace, and align steering components, including
tires and tracks.

4.9.7 Analyze, diagnosand test vehicle braking systems (e.g., electrical, hydraulic,
mechanical, pneumatic).

4.9.8 Remove, inspect, and repair and/or replace braking system components.

Correlated Mathematics Academic Content Benchmarks

Estimate and compute various attributesluding length, angle measure, area, surface
area and volume, to a specified level of precis{Measurement E,-&0)

Apply mathematical knowledge and skills routinely in other content areas and practical
situations.(Mathematical Processes B18)
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Correlated Science Academic Content Benchmarks

e Explain the movement of object s (Phygicalappl yin
Sciences D, 40)

e Apply principles of forces and motion to mathematically analyze, describe and predict
the net effects oobjects or system¢Physical Sciences D, 41?)

e Explain the ways in which the processes of technological design respond to the needs of
society(Science and Technology A;1D)
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4.10 Designand Estimate

Program Area

Agribusiness and Producti@ystems X

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture

Natural Resource Management X

Level 1 Secondary Benchmark:
Utilize the elements and principles of design foagricultureapplication.

Level 2 Secondary Benchmark:
Design a basiagricultureapplication for a desired outcome.

Postsecondary Benchmark:
Develop and analyze a complex design for speprogrammatic applications.

Indicators:

4.10.1

4.10.2

4.10.3

4.10.4

4.10.5
4.10.6

4.10.7

4.10.8
4.10.9

4.10.10

4.10.11
4.10.12

Identify, interpret and use symbols, lines, dimensions, views, sections, site plans,
floor plans, specifications, common scales, detail drawings and abbreviations on
drawings and prints.

Complete a siteaventory and analysis (e.g., physical conditions, design needs,
code requirements, environmental impact, utilities requirements).

Develop a program list, including intended use, budget, economics, customer
wants and needs, and maintenance.

Apply the principles of balance, proportion and scale, focal point, emphasis,
rhythm, harmony, and unity in creating a design.

Apply the elements of line, form, texture and color in creating a design.
Incorporate principles of design (e.gpase, scale, proportion, order), and apply
organizational and spatial principles to a design.

Calculate the space requirements, and compute various attributes, including
length, angle measurement, surface area and volume.

Prepare sketches,aWings, prints, specifications and construction details.

Use designing and drawing tools, including computer aided design (CAD)
software and other industspecific software.

Identify construction documents, common scales and specificatiodselect
materials used in construction or fabrication.

Estimate material, construction and equipment needs and costs.

Establish the sequential steps of construction and installation.
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Correlated English Language Arts Academic Content &ndards

Produce functional documents that report, organize and convey information and ideas
accurately, foresee readersodé6 problems or
techniques that are user friend{Vriting Applications C, 1112)

Evaluatehow features and characteristics make information accessible and usable and
how structures help authors achieve their purpo@eeading Applications:

Informational, Technical and Persuasive Text A3

Correlated Mathematics Academic ContenBenchmarks

Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutioflSumber, Number Sense and Operations
G, 810)

Estimate and compute various attributes, including length, angle measeee surface
area and volume, to a specified level of precis{bteasurement E,-80)

Write and solve realvorld, multistep problems involving money, elapsed time and
temperature, and verify reasonableness of solutigisasurement F,-80)

Create andanalyze tabular and graphical displays of data using appropriate tools,
including spreadsheets and graphing calculatfxata Analysis and Probability A, 11
12)

Locate and interpret mathematical information accurately, and communicate ideas,
processes ahsolutions in a complete and easily understood markthematical
Processes H,-80)

Apply mathematical modeling to workplace and consumer situations, including problem
formulation, identification of a mathematical model, interpretation of solutiominvihe
model, and validation to original problem situatigMathematical Processes J;12)

Correlated Social Studies Academic Content Benchmarks

Use appropriate data sources and geographic tools to analyze and evaluate public
policies.(Geography C11-12)

Critique data and information to determine the adequacy of support for conclusions.
(Social Studies Skills and Methods B-12)
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4.11 Surveyingand Mapping

Program Area
Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture X
Natural Resource Management X

Level 1 Secondary Benchmark:
Interpret maps and topographic site plans.

Level 2 SecondaryBenchmark:
Use surveying equipment to construct a basic site plan.

Postsecondary Benchmark:
Use technological tools to develop maps and site plans.

Indicators:

411.1 Identify civil drafting symbols and abbreviations.

4.11.2 Read maps, topographic sfilans, deeds, and/or aerial and/or satellite imagery.
4.11.3 Perform site measurements.

411.4 Integrate map and surveying data in Geographic Information System (GIS) or

computer aided design (CAD).
Correlated English Language Arts Academic Content Standals

e Use multiple resources to enhance comprehension of vocab{Aaquisition of
Vocabulary F, 81L0; Acquisition of Vocabulary E, 112)

e Anal yze whether graphics suppl ement textua
purpose(Reading Applications: Imirmational, Technical and Persuasive Text-@Q0B

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutioffSumber, Number Sense ang&ations
G, 810)

e Use proportional reasoning and apply indirect measurement techniques, including right
triangle trigonometry and properties of similar triangles, to solve problems involving
measurements and ratgdleasurement D,-80)

e Estimate and compe various attributes, including length, angle measure, area, surface
area and volume, to a specified level of precis{bteasurement E,-80)
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e Use trigonometric relationships to verify and determine solutions in problem situations.
(Geometry and Spati&lense A, 1112)

e Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)

Correlated Social Studies Academic Content Benchmarks

e Use appropriate data sources and geographic tools to analyze and evaluate public
policies.(Geography C, 1-12)
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4.12 Construction

Program Area
Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science anManagement

Biotechnology

Food Science and Technology

Horticulture X
Natural Resource Management X

Level 1 Secondary Benchmark:
Identify tools and materials, and perform operations fundamental to construction.

Level 2 Secondary Benchmark:
Construct a scale model to illustrate various construction components.

Postsecondary Benchmark:
Following a multifaceted design, construct a structure using all elements of construction.

Indicators:

412.1 Lay out, cut, smooth, shape and booastruction materials.

4.12.2 Join similar and dissimilar construction materials (e.g., wood to wood, wood to
concrete, wood to steel).

4.12.3 Lay out, cut and install decks and/or floors

4.12.4 Lay out, cut, assemble and brace framing components (foandmists, plates,
subfloor, stud, sills).

4125 Lay out, cut and install stairs and steps.

4.12.6 Lay out, cut and install roof framing (top plates, ridge boards, common rafters,
prefabricated roof trusses, fascia and soffit) and roof trim acces@igedges,
flashing and vents).

4.12.7 Lay out and install roofing materials (shingles, shakes, metal).

4.12.8 Install exterior doors and window units with hardware.

4.12.9 Install exterior sheathing and siding with trim accessories (e.g., gutters and
downspouts, posts and railings).

4.12.10 Install glass, rigid plastic panels and/or film plastic.

4.12.11 Insulate the facility (i.e., draft stops, weather stripping, thermal insulation and
vapor barriers).

4.12.12 Anal yze a sur f ac e adksapptyabradives anafilers. and sel e

4.12.13 Contrast surface coatings, and apply under appropriate environmental conditions.

4.12.14 Contrast options, and install fencing.

4.12.15 Compare and contrast the structural properties, grades and types of construction

materials (e.g., wood and wood products, metals, vinyls).
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Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbetsding ratio,
proportion and percent, and explain solutiofdumber, Number Sense and Operations
G, 810)

e Estimate and compute various attributes, including length, angle measure, area, surface
area and volume, to a specified level of precis{bteasurenent E, 810)

Correlated Science Academic Content Benchmarks
e Describe the identifiable physical properties of substances (e.g., color, hardness,
conductivity, density, concentration and ductility). Explain how changes in these

properties can occur withaechanging the chemical nature of the substa(febysical
Sciences C,40)
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4.13 Brick, Block and Concrete

Program Area
Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture X
Natural Resource Management X

Level 1 Secondary Benchmark:
Identify the required tools and materials, and calculate the amounts needed for a project using
bricks, pavers, blocks, stone or concrete.

Level 2 Secondary Benchmark:
Construct a project using bricks, pavers, blocks, stone or concrete.

Postsecondary Benchmark:
Following a multifaceted design, lay out and install a structure using bricks, pavers, blocks, stone
or concrete.

Indicators:

4131 Describe the physical properties of bricks, pavers, mortar, blocks, cement and
concrete.

4.13.2 Explain the chemical reactions within and between materials.

4.13.3 Describe air ratio and slump.

4.13.4 Identify layout and elevations using measurementsale sc

4135 Estimate the construction and materials cost for bricks, pavers, mortar, blocks,
stone and concrete.

4.13.6 Lay out and construct forms and reinforce using steel, wire and other materials.

4.13.7 Mix, place and finish concrete and mortar.

4.138 Install footers, lintels, sills, poured walls, floors and accessories.

4.13.9 Install gravel and sand pads.

4.13.10 Install cut masonry (e.g., bricks, pavers, stone, concrete).

4.13.11 Install joints, and cure concrete.

4.13.12 Identify the compositionfcconcrete, and describe the chemical reaction of
curing.

4.13.13 Select curing, coloring and texturing additives for a specific purpose.
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Correlated Mathematics Academic Content Benchmarks

Estimate, compute and solve problems involving real numipefsding ratio,

proportion and percent, and explain solutiofdumber, Number Sense and Operations

G, 810)

Estimate and compute various attributes, including length, angle measure, area, surface
area and volume, to a specified level of precis{bteasuement E, 810)

Correlated Science Academic Content Benchmarks

Explain how atoms react with each other to form other substances and how molecules
react with each other or other atoms to form even different substgRtgsical

Sciences B, 40)

Descrite the identifiable physical properties of substances (e.g., color, hardness,
conductivity, density, concentration and ductility). Explain how changes in these
properties can occur without changing the chemical nature of the subs(Rhgsical
Sciences C9-10)
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4.14 Electrical

Program Area
Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture X
Natural Resource Management X

Level 1 Secondary Benchmark:
Identify tools and materials, draw a wiring diagram of a circuit, and install the circuit.

Level 2 Secondary Benchmark:
Develop a schematic that illustrates the kind, number and location of outlets and switches in a
wiring sydem, and install the design.

Postsecondary Benchmark:
Design and install an electrical system that serves multiple load devices.

Indicators:

4.14.1 Describe the theory of producing electricity (the relationships among amperes,
volts and watts; ohms law).

4.14.2 Compae and contrast AC and DC electrical systems and system components.

4.14.3 Measure the amperage of AC and DC electrical systems and system components.

4.14.4 Calculate service requirements for electrical systems.

4145 Describe distribution system components.

4.14.6 Determine the types of branch circuits needed in a wiring system.

4.14.7 Determine the kind, size, number and location of wiring system components (e.g.,
outlets, switches, lights, wire, circuit breakers, motors).

4.14.8 Prepare and connect wires wéppropriate fasteners and anchors to receptacles,
switches and fixtures, to standards of the electrical industry.

4.14.9 Explain the color coding of electrical connections.

4.14.10 Install and identify ovecurrent protective devices.

4.14.11 Install and srvice lowvoltage systems (e.g., control systems and lighting
systems).

4.14.12 Calculate horsepower requirements and install electric motors (e.g., single phase,

three phase).
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Correlated Mathematics Academic Content Benchmarks

e Estimate, compute andlge problems involving real numbers, including ratio,
proportion and percent, and explain solutiofdumber, Number Sense and Operations
G, 810)

e Estimate and compute various attributes, including length, angle measure, area, surface
area and volume, to specified level of precisiofMeasurement E,-80)

Correlated Science Academic Content Benchmarks

e Describe the identifiable physical properties of substances (e.g., color, hardness,
conductivity, density, concentration and ductility). Explain how charng these
properties can occur without changing the chemical nature of the subs(Rhgsical
Sciences C,40)

e Explain the ways in which the processes of technological design respond to the needs of
society(Science and Technology A;1D)
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4.15 Water Distribution Systems

Program Area
Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture X
Natural Resource Management X

Level 1 Secondary Benchmark:
Identify tools and materials, design a water supply line with fixtures, and install it.

Level 2 Secondary Benchmark:
Design and install a basic water and wastewater distribution system using multiple zones.

PostsecondaryBenchmark:
Design and install a complex water and wastewater distribution system that extends service,
addresses excess system requirements, and uses multiple types of fixtures and zones.

Indicators:

4.15.1 Calculate daily water needs.

4.15.2 Identify thecommon components of a water distributeystem, and describe
their functions.

4.15.3 Describe the types and operating principles of pumps and controls used in water
supplies.

4.15.4 Calculate water demand for specific applications.

4155 Detect, testiad repair problems in the water supply system.

4.15.6 Install and secure waste and drain lines and vents.

4.15.7 Install water supply and treatment systems with both plastic and metal
components.

4.15.8 Perform pressure and leak tests on water supply i@ntage systems.

4.15.9 Describe the types and sources of contamination in water supplies (i.e., fuel
storage tanks, septic systems, pesticide mixing areas, hazardous waste, manure
storage, livestock yard and silage effluent) and methods for disinfectitay. w

4.15.10 Protect pipes from freezing and mechanical damage.
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Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutiofSumber, Nunber Sense and Operations
G, 810)

e Use proportional reasoning and apply indirect measurement techniques, including right
triangle trigonometry and properties of similar triangles, to solve problems involving
measurements and ratg8leasurement D,-80)

e Esimate and compute various attributes, including length, angle measure, area, surface
area and volume, to a specified level of precis{bteasurement E,-80)

Correlated Science Academic Content Benchmarks

e Describe the finite nature of Earthos reso
conserve or depl (&drteanE3pace BcizreesBPIYs our ce s .

e Explain that humans are an integral part o
make todaympact natural systems in the futu(Earth and Space Sciences C;1P)

e Explain the ways in which the processes of technological design respond to the needs of
society(Science and Technology A;1D)

e Predict how human choices today will determine thaiguand quantity of life on Earth.
(Science and Technology A, -11P)
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4.16 Fabricating Metal with Heat

Program Area
Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog] X
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

Level 1 Secondary Benchmark:
Join and cut ferrous metals using oxyfuel and shielded metal arc.

Level 2 Secondary Benchmark:
Join and cut ferrous metals using oxyfuel, shielaedal arc and gas shielded metal arc.

Postsecondary Benchmark:
Fabricate metal using all elements of fabricating metal with heat.

Indicators:

4.16.1 Compare and contrast metal welding operating characteristics and performance
(i.e., oxyfuel, shielded makarc, gas metal arc, flux core arc, gas tungsten arc,
plasma gas, air carbon arc).

4.16.2 Determine the properties, types and uses of metals.

4.16.3 Classify, select, handle and store electrodes, and match them to the job

requirements based on the legépenetration desired and heat range.
4.16.4 Heat treat metals.

4.16.5 Identify and select the joint design and welding position.

4.16.6 Compensate for the effects of expansion and contraction forces when joining
metals.

4.16.7 Join ferrous and nonferronsetals with oxyfuel.

4.16.8 Set up welding equipment (i.e., oxyfuel, shielded metal arc, gas metal arc, flux
core arc, gas tungsten arc, plasma arc, air carbon arc).

4.16.9 Solder,braze and brazeeld metals.

4.16.10 Use shielded metal arc welding to join and wearface metals.

4.16.11 Use gas shielded metal arc welding to join metals.

4.16.12 Cut metals using heat (e.g., plasma arc cutting, air carbon cutting, mgcidiee
oxyfuel).
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Correlated Mathematics Academic @ntent Benchmarks

e Estimate and compute various attributes, including length, angle measure, area, surface
area and volume, to a specified level of precis{bteasurement E,-80)

Correlated Science Academic Content Benchmarks
e Describe the identifiablphysical properties of substances (e.g., color, hardness,
conductivity, density, concentration and ductility). Explain how changes in these

properties can occur without changing the chemical nature of the subs(Rhgsical
Sciences C,40)
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4.17

Fabricating with Cold Metals

Program Area

Agribusiness and Production Systems X

Agricultureand Industrial Power Technolog] X

Animal Science and Management

Biotechnology

Food

Science and Technology

Horticulture

Natural Resource Management

Level 1Secondary Benchmark:
Cut, shape, edge and fasten sheet metal.

Level 2 Secondary Benchmark:
Cut, shape, form and join metal stock.

Postsecondary Benchmark:
Following a design, fabricate an object using all elements of cold metal construction.

Indicators:

4.17.1 Lay out, cut and shear metal.

4.17.2 Shape stock by bending, folding, cutting, drilling and filling.

4.17.3 Form and assemble metal by cutting, bending, rolling and seaming.

4.17.4 Edge metal by wiring, turning, beading and crimping.

4.17.5 Identify various methods of fastening sheet metal.

4.17.6 Fasten metal using a range of hardware (e.g., rivets, screws, bolts).

4.17.7 Process cold metals by tapping, threading, drilling, torquing and smoothing.
4.17.8 Analyze the surface condition, &select and apply abrasives and fillers.
4.17.9 Contrast surface coatings and apply them under appropriate environmental

conditions.

Correlated Mathematics Academic Content Benchmarks

Estimate and compute various attributes, including length, angksure, area, surface
area and volume, to a specified level of precis{bteasurement E,-80)

Correlated Science Academic Content Benchmarks

Describe the identifiable physical properties of substances (e.g., color, hardness,
conductivity, density, concentration and ductility). Explain how changes in these
properties can occur without changing the chemical nature of the subs(Rhgsical
Sciences C, 910)
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5. Environmental Science

Standard Statement:

Learners apply earth, life and physical sciences to the production, extraction, processing,
protection, use and renewal of both renewable aner@@ewable resourceknowledge and
skills may beapplied toagricultureand horticultural crops, domesticated and native animals,
native and managed forests and ecosystems, mineralaadmanagement, waste and
hazardous materials management, and energy conservation and use

51 Soils

Program Area
Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture X
Natural Resource Management X

Level 1 Secondary Benchmark:
Determine an@nalyze the physical, biological and chemical properties of soils and other plant
growing media.

Level 2 Secondary Benchmark:
Utilize knowledge of soil characteristics and soil information resources to overcome any existing
soil use limitations.

Postsecadary Benchmark:
Develop and implement an appropriate plan for soil uses.

Indicators:

51.1 Classify soil types based on composition (e.g., aggregate size, organic matter,
texture).

5.1.2 Inventory soils and determine land use capabilities.

5.1.3 Interpre soil survey data to implement conservation practices.

514 Select techniques that reduce soil erosion and compaction, basing decisions on
soil and land properties (e.g., no till, subsurface and watershed drainage).

515 Evaluate soil limitations (e.gwildlife habitats, wetlands habitats, septic systems,

drainage, agriculture and socioeconomic considerations, preservation easements).
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5.1.6 Explain current and historical interactions between human activities and soils
(e.g., wetlands use, urbanizatioesertification, finite resources, habitat change,
climate change).

5.1.7 Identify soil forming factors, and explain how they produce variability in soils.

Correlated English Language Arts Academic Content Standards

e Use multiple resources to enhance comprehension of vocab{Aaquisition of
Vocabulary F, 8L0; Acquisition of Vocabulary E, 112)

e Compile, organize and evaluate information, take notes and summarize findings.
(Research B, 112)

Correlated Mathematics Academic Content Benchmarks

e Describe and interpret rates of change from graphical and numerical (Ra#terns,
Functions and Algebra J;10D)

Correlated Science Academic Content Benchmarks

e Describe the finite nature of Earthos reso
conserve or depl (&drteanE3pace BcizreesBPIs our ce s .

e Explain that humans are an integral part o
make todaympact natural systems in the futu(Earth and Space Sciences C;1P)

e Describe how human activities can impact the status of natural sygtefesSciences
G, 910)

e Explain how human choices today will affect the quality and quantity of life on earth.
(Life Sciences F, 112)

o Participate in and apply the processes of scientific investigation to create models and to
design, conduct, evaluate and communicate the results of these investid&tmrific
Inquiry A, 9-10)

Correlated Social Studies Acadmic Content Benchmarks

e Use appropriate data sources and geographic tools to analyze and evaluate public
policies.(Geography C, 1-12)
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5.2 Water

Program Area

Agribusiness and Production Systems

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology

Food Science and Technology

Horticulture

Natural Resource Management

Level 1 Secondary Benchmark:

Assess water quality using basic indicators.

Level 2 Secondary Benchmark:

Analyze and interpret thgiological, chemical and physical properties of water quality.

Postsecondary Benchmark:

Determine water quality according to industry standards, and recommend protection and

restoration techniques.

Indicators:

5.2.1 Measure pH, dissolved oxygen (DO), lbigical oxygen demand (BOD),
temperature and macroinvertebrate populations to determine water quality.

5.2.2 Measure hardness, nitrogen, phosphorus, vegetation and physical characteristics
of lentic and lotic waters to determine water quality.

5.2.3 Explain the hydrological cycle (e.g., condensation, evaporation, transpiration) and
how human activity impacts the cycle.

524 Explain the biotic and abiotic factors affecting water quality.

5.2.5 Monitor and analyze water quality and quantity.

5.2.6 Explainte i nt eractions between human acti vi
(e.q., septic systems, desalinization, point and nonpoint sources of pollution).

5.2.7 Implement practices that maintain or improve water quality.

Correlated English Language ArtsAcademic Content Standards

e Use multiple resources to enhance comprehension of vocab{Aaquisition of
Vocabulary F, 810; Acquisition of Vocabulary E, 112)
o Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary (Acquisition of Vocabulary D, 1:12)
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Correlated Mathematics Academic Content Benchmarks

e Apply various measurement scales to describe phenomena and solesnstobl
(Measurement B, 112)

¢ Apply mathematical knowledge and skills routinely in other content areas and practical
situations.(Mathematical Processes B18)

Correlated Science Academic Content Benchmarks

e Describe the finit eandthdsehuman acfivitidsthattahds r es o
conserve or depl (&drteanE3pace ScizreesPIYs our ce s .
e Explain that humans are an integral part o
make today impact natural systems in the fut(iarth andSpace Sciences C,-11P)
e Explain the structure and function of ecosystems and relate how ecosystems change over
time. (Life Sciences F,40)
e Describe how human activities can impact the status of natural sygtefesSciences
G, 910)
e Explain how humasmare connected to and impact natural systéhite Sciences B, 1-1
12)
e Explain how human choices today will affect the quality and quantity of life on earth.
(Life Sciences F, 112)
e Describe the identifiable physical properties of substances (e.g., t@lamness,
conductivity, density, concentration and ductility). Explain how changes in these
properties can occur without changing the chemical nature of the subs(Rhgsical
Sciences C,40)
¢ Make appropriate choices when designing and participatirggientific investigations
by using cognitive and manipulative skills when collecting data and formulating
conclusions from the datéScientific Inquiry A, 1112)
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5.3 Ecosystems

Program Area

Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog
Animal Science and Management X
Biotechnology

Food Science and Technology

Horticulture X
Natural Resource Management X

Level 1 Secondary Benchmark:
Identify ecosystems, and compare the components of ecosystems.

Level 2 Secondary Benchmark:
Inventory and evaluate the habitats of specific ecosystems.

Postsecondary Benchmark:
Determine conservation and restoration practices according to specific ecosystem characteristics.

Indicators:

5.3.1 Explain and illustratdasic ecological principles and cycles (e.g., nitrogen cycle,
food web, energy pyramid).

5.3.2 Explain biotic (plant and animal) interactions with the abiotic {lning)
environment.

5.3.3 Differentiate between renewable and nonrenewable componentssysams.

534 Model positive environmental practices for sustainability of resources.

5.3.5 Inventory and evaluate the characteristics of different ecosystems (e.g., pond,
stream, crop lands, open land, brush lands, grasslands, woodlands, wetlands).

5.36 Discuss restoration ecology and its role in repairing damaged landscapes.

5.3.7 Identify and contrast biomes globally.

5.3.8 Determine the factors that affect ecological succession.

5.3.9 Determine the impact that native and awtive invasive speciese on
ecosystems.

Correlated Mathematics Academic Content Benchmarks

e Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability F;10)

e Locate and interpret mathematical information accuratatyd communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)
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Correlated Science Academic Content Benchmarks

Explain that many processes oc(Eathand n patte

Space Sciences B;1D)

Explain the flow of energy and the cycling of matter through biological and ecological
systems (cellular, organismal and ecologicéljfe Sciences D, 940)

Explain the structure and function of ecosystems and relate how &sosyshange over
time.(Life Sciences F,90)

Describe how human activities can impact the status of natural sygtefesSciences

G, 910)

Relate how biotic and abiotic global changes have occurred in the past and will continue
to do so in the futuréLife Sciences D, 1-12)

Explain the interconnectedness of the components of a natural sflstersciences E,
11-12)

Correlated Social Studies Academic Content Benchmarks

Evaluate the consequences of geographic and environmental changes resulting from
governmental policies and human modifications to the physical environi{@ewigraphy
B, 11-12)

Use appropriate data sources and geographic tools to analyze and evaluate publi
policies.(Geography C, 1-12)

Critique data and information to determine the adequacy of support for conclusions.
(Social Studies Skills and Methods B-12)
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54 Contaminants

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Determine the presence of contaminants, and follow repgstocedures.

Level 2 Secondary Benchmark:
Assess the affected area, determine the source and type of contaminant, and respond
appropriately.

Postsecondary Benchmark:
Identify and remediate contaminants according to industry standards.

Indicators:

54.1 Determine the types, sources and impact of naturafememadecontaminants
(e.g., manure; wastewater; s@griculture residential and industrial chemicals).

54.2 Explain and implement programs and policies related to contaminants.

5.4.3 Identify, comply with and implement contaminant control, remediation and
prevention practices (e.g., biological, radiological, sanitation, buffer strips for run
off).

544 Monitor, analyze and evaluate levels of contaminants from a point source and a

norrpoint soure.
Correlated English Language Arts Academic Content Standards

e Use multiple resources to enhance comprehension of vocab(Aaquisition of
Vocabulary F, 8L0; Acquisition of Vocabulary E, 112)

Correlated Mathematics Academic Content Benchmarks

e Estimate and compute various attributes, including length, angle measure, area, surface
area and volume, to a specified level of precis{Measurement E,-&0)

e Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability F-80)

e Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viadrematical
Processes H,-80)
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Correlated Science Academic Content Befnenarks

e Describe how human activities can impact the status of natural sygtefesSciences
G, 910)

e Explain how human choices today will affect the quality and quantity of life on earth.
(Life Sciences F, 112)

Correlated Social Studies Academic Comint Benchmarks

¢ Evaluate the consequences of geographic and environmental changes resulting from
governmental policies and human modifications to the physical environi@eography
B, 11-12)

e Critique data and information to determine the adequacy of support for conclusions.
(Social Studies Skills and Methods B-12)
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5.5

Air

Program Area

Agribusiness and Production Systems

Agricultureand Industrial Power Technolog

Animal Scienceand Management

Biotechnology

Food Science and Technology

Horticulture X
Natural Resource Management X

Level 1 Secondary Benchmark:
Measure levels of oxygen, carbon dioxide and particulate matter.

Level 2 Secondary Benchmark:
Assess air qualityand determine its impact on the environment.

Postsecondary Benchmark:
Establish techniques for monitoring and assessing air quality in a given environment.

Indicators:

5.5.1 Determine the chemical and physical properties of air (e.g., compositionydensit
pressure).

5.5.2 Explain chemical cycles and how they relate to the biosphere, geosphere and
atmosphere (e.g., nitrogen cycle, oxygen cycle, sulfur cycle).

5.5.3 Explain human and natural factors affecting air quality (e.g., volcanic eruptions,
forest fres, greenhouse gases, dust, farming practices).

554 Monitor and evaluate air quantity and quality.

5.5.5 Assess the potential for air contamination at a specific site.

Correlated English Language Arts Academic Content Standards

Use multiple resources to enhance comprehension of vocab{Aaquisition of
Vocabulary F, 8L0; Acquisition of Vocabulary E, 112)

Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary (Acquisition of Vocabulanp, 11-12)

Correlated Mathematics Academic Content Benchmarks

Estimate and compute various attributes, including length, angle measure, area, surface
area and volume, to a specified level of precis{Measurement E,-&0)

Construct convincing argumerttased on analysis of data and interpretation of graphs.
(Data Analysis and Probability F;10)

Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@iagrematcal

Processes H,-80)
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Correlated Science Academic Content Benchmarks

e Describe the finite nature of Earthodos reso
conserve or depl (&drteanE3pace IcizreesBPIYs our ce s .

e Describe how Earth is mads of a series of interconnected systems and how a change
in one system affects other systeffaarth and Space Sciences B;112)

e Explain that humans are an integral part o
make today impact natural systems in the fut(iarth and Space Sciences C;1P)

e Describe how human activities can impact the status of natural sygtefesSciences
G, 910)

e Explain how human choices today will affect the quality and quantity of life on earth.
(Life Sciences F, 112)

Correlated Social Studies Academic Content Benchmarks

e Evaluate the consequences of geographic and environmental changes regutting f
governmental policies and human modifications to the physical environi{@ewigraphy
B, 11-12)

e Critique data and information to determine the adequacy of support for conclusions.
(Social Studies Skills and Methods B-12)

9C



5.6 Emergency Response

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

XXX XXX X

Level 1 Secondary Benchmark:
Comply with all the components of an emergency response plan.

Level 2 Secondary Benchmark:
Simulate the appropriate response to an emergency situation.

Postsecondary Benchmark:
Develop an emergency response plan.

Indicators:

5.6.1 Analyze factors thanfluence environmental conditions.

5.6.2 Identify responses to emotional, physiological and environmental stress.
5.6.3 Identify and implement various emergency response plans.

5.6.4 Identify and contact local emergency response teams.

Correlated English Language Arts Academic Content Standards

e Use appropriate selfnonitoring strategies for comprehensigReading Process C;1X0;
Reading Process C, 11P)

¢ Produce functional documents that report, organize and convey information and ideas
accurately, foresee readersdé problems or
techniques that are user friend(yVriting Applications C, 1112)
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5.7  Energy

Program Area
Agribusiness and Production Systems X
Agricultureand Industrial Power Technolog] X
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management X

Level 1 Secondary Benchmark:
Select energy sources and fuels according to their physical properties.

Level 2 Secondary Benchmark:
Select energy sources and fuels according to their economic viability, sustainability and
environmental impact.

Postsecondary Benchmark:
Selecttraditional and alternative energy sources for efficiency and for their environmental
impact on the local, regional and global levels.

Indicators:

5.7.1 Identify and compare fossil fuel energy sources.

5.7.2 Identify and compare renewable energy soureeas,(biomass, methane, solar,
wind, geothermal).

5.7.3 Identify and compare nuclear energy sources.

5.7.4 Calculate fuel equivalents between energy sources.

5.7.5 Trace the transformations of energy within a system (e.g., mechanical to
electrical, chemidao mechanical).

5.7.6 Research sources of energy beyond traditional fuels, their known advantages and
disadvantages, and any unintended consequences developing from their use.

5.7.7 Identify the environmental impacts of energy sources datekrminemethods that
lessen their environmental impact (e.g., carbon sequestration, conservation,
efficiency).

Correlated English Language Arts Academic Content Standards

e Use multiple resources to enhance comprehension of vocab{Aaquisition of
Vocabulary F8-10; Acquisition of Vocabulary E, 112)

e Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary (Acquisition of Vocabulary D, 1-12)

e Compile, organize and evaluate information, take notes and summarize findings.
(Research B, 1-12)

92



Correlated Mathematics Academic Content Benchmarks

e Estimate and compute various attributes, including length, angle measure, area, surface
area and volume, to a specified level of precis{bteasurement E,-80)

¢ Write and solve realorld, multistep problems involving money, elapsed time and
temperature, and verify reasonableness of solutigisasurement F,-80)

e Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability B;10)

¢ Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)

Correlated Science Academic Content Benchmarks
e Explain how energyay change form or be redistributed but the total quantity of energy
is conserved(Physical Sciences F;1)
e Predict how human choices today will determine the quality and quantity of life on
(Earth.(Science and Technology A, -IIP)
Correlated Social Studies Academic Content Benchmarks
e Evaluate the consequences of geographic and environmental changes resulting from

governmental policies and human modifications to the physical environi{@ewigraphy
B, 11-12)
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5.8  Water Use and Management (Hydrology)

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management X

Level 1 Secondary Benchmark:
Identify sources of water (e.g., surface water, soil water, bedrock water, aquifer).

Level 2 Secondary Benchmark:
Collect and interpret data for a localized water use and management plan.

Postsecondary Benchmark:
Develop a localized water use and managenprotection plan, based on existing data.

Indicators:

5.8.1 Explain hydrology.

5.8.2 Explain the geological and meteorological principles affecting groundwater
supply.

5.8.3 Conduct a channel flow analysis.

5.8.4 Identify the basic criteria for a watesell design.

5.8.5 Identify the differences in groundwater potential.

5.8.6 Assess the potential for water contamination at a specific site.

5.8.7 Measure volumes of water (e.g., wells, ponds, runoff, waterways).

5.8.8 Control water (e.g., pumps, damggrion ponds, drainage).

5.8.9 Define, delineate and assess watersheds and streams.

Correlated English Language Arts Academic Content Standards

e Demonstrate comprehension of print and electronic text by responding to questions (e.g.,
literal, inferential, evaluative and synthesizin(eading Process B;B); Reading
Process B, 1:12)

e Produce functional documents that report, organize and comfesmation and ideas
accurately, foresee readersodé6 problems or
techniques that are user friendyVriting Applications C, 1112)
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Correlated Mathematics Academic Content Benchmarks

e Use proportional reasoningnd apply indirect measurement techniques, including right
triangle trigonometry and properties of similar triangles, to solve problems involving
measurements and ratg8leasurement D,-80)

e Estimate and compute various attributes, including length, angkesure, area, surface
area and volume, to a specified level of precis{bteasurement E,-80)

e Apply various measurement scales to describe phenomena and solve problems.
(Measurement B, 112)

e Construct convincing arguments based on analysis of datenéempretation of graphs.
(Data Analysis and Probability F;10)

e Create and analyze tabular and graphical displays of data using appropriate tools,
including spreadsheets and graphing calculatfxata Analysis and Probability A, 11
12)

e Design and perfon a statistical experiment, simulation or study; collect and interpret
data; and use descriptive statistics to communicate and support predictions and
conclusions(Data Analysis and Probability C, 11P)

e Locate and interpret mathematical information a@tely, and communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)

Correlated Science Academic Content Benchmarks

e Describe how Earth is made up of a series of interconnected systems aadhamge
in one system affects other systefiaarth and Space Sciences B;112)

e Describe how human activities can impact the status of natural sygtefesSciences
G, 910)

e Explain the ways in which the processes of technological design respordieetis of
society(Science and Technology A;1D)

e Predict how human choices today will determine the quality and quantity of life on Earth.
(Science and Technology A, -11P)

Correlated Social Studies Academic Content Benchmarks
e Evaluate the consequessof geographic and environmental changes resulting from

governmental policies and human modifications to the physical environf@ewoigraphy
B, 11-12)
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5.9

Pollution Control

Program Area

Agribusiness and Production Systems

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology X

Food Science and Technology

Horticulture

Natural Resource Management X

Level 1 Secondary Benchmark:
Comply with pollution control measures.

Level 2 SecondaryBenchmark:
Evaluate pollution control measures.

Postsecondary Benchmark:
Establish a pollution management and prevention program.

Indicators:

5.9.1 Identify the presence of pollution and pollutants.

5.9.2 Perform an environmental sampling, and chartamayze the results.

5.9.3 Describe the environmental impact from both industrial andimdnstrial
processes.

594 Quantify the extent of pollution.

5.9.5 Locate sources of pollution (e.g., point source andpunt source).

5.9.6 Monitor and conductamediation activities.

5.9.7 Monitor radioactive contamination.

5.9.8 Monitor noise and light pollution, and implement abatement measures.

Correlated Mathematics Academic Content Benchmarks

Estimate and compute various attributes, including length, angkesure, area, surface
area and volume, to a specified level of precis{Measurement E,-&0)

Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability F;10)

Create and analyze tabular aiggaphical displays of data using appropriate tools,
including spreadsheets and graphing calculatgata Analysis and Probability A, 11

12)
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e Design and perform a statistical experiment, simulation or study; collect and interpret
data; and use descriptiwaatistics to communicate and support predictions and
conclusions(Data Analysis and Probability C, 11P)

e Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)

Correlated Science Academic Content Benchmarks

e Describe the finite nature of Earthodos reso
conserve or depl (&drteanE3pace ScizreesPIYs our ce s .

e Explain that humans are an integral part o
make today impact natural systems in the fut(Earth and Space Sciences C;1P)

e Describe how human activities can impact the status of natural sygtefesSciences
G, 910)

e Explain how human choices today will affect the quality and quantity of life on earth.
(Life Sciences F, 112)
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5.10 Solid Waste and Renewable Resource Management

Program Area

Agribusiness and Production Systems
Agricultureand Industrial Power Technolog
Animal Science and Management
Biotechnology

Food Science and Technology
Horticulture

Natural Resource Management

X

XXX X[ X

Level 1 Secondary Benchmark:
Collect and dispose of solid waste using the best avatiediaology.

Level 2 Secondary Benchmark:
Control and process solid waste using both available and alternative technologies.

Postsecondary Benchmark:
Create and implement a solid waste and renewable resource management plan for a specific site.

Indicator s:

5.10.1 Collect, analyze and treat waste materials (e.g., mortalities, manure, garbage).

5.10.2 Identify the risks associated with solid waste accumulation, utilization and
disposal.

5.10.3 Determine an acceptable site for disposing solid waste.

5.10.4 Describe the processes of aerobic and anaerobic waste decomposition (biotic and
abiotic influences).

5.10.5 Describe and monitor solid waste disposal procedures (e.g., landfills, lagoons,
runoff).

5.10.6 Describe and implement waste management methodsgengposting facility,
waste incineration, recycling).

5.10.7 Explain the control processes and potential uses for waste byproducts (e.g.,
landfill gas, sludge, manure, methane).

5.10.8 Describe standard operational techniques, and identify design requotsefor
specific purposes (e.qg., landfill, lagoon, leachate treatment).

5.10.9 Describe site closure methods and gmesure monitoring.

5.10.10 Determine the volume of solid waste generated by an operation or facility.
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Correlated English Language ArtsAcademic Content Standards

e Use multiple resources to enhance comprehension of vocab{Aaquisition of
Vocabulary F, 810; Acquisition of Vocabulary E, 112)

e Produce functional documents that report, organize and convey information and ideas
accuraté¢ y, f oresee readersd problems or misund
techniques that are user friend(yVriting Applications C, 1112)

Correlated Mathematics Academic Content Benchmarks

e Estimate and compute various attributes, including lengpigle measure, area, surface
area and volume, to a specified level of precis{bteasurement E,-80)

e Use algebraic representations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problem situati¢Ratterns, Funains and Algebra D,
8-10)

e Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data Analysis and Probability F;10)

e Create and analyze tabular and graphical displays of data using appropriate tools,
including spreadshég and graphing calculatorgData Analysis and Probability A, 11
12)

¢ Design and perform a statistical experiment, simulation or study; collect and interpret
data; and use descriptive statistics to communicate and support predictions and
conclusions(DataAnalysis and Probability C, 112)

e Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood m@viagrematical
Processes H,-80)

Correlated Science Academic Content 8chmarks

e Describe the finite nature of Earthoés reso
conserve or depl (EdrteanE3pace IcidreesBIs our ce s .

e Explain that humans are an integral part o
make today impact natural systems in the fut(Earth and Space Sciences C;1D)

e Explain the ways in which the processes of technological design respond to thefneeds
society.(Science and Technology A;1D)
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5.11

Potable Water Treatment Operations

Program Area

Agribusiness and Production Systems

Agricultureand Industrial Power Technolog

Animal Science and Management

Biotechnology

Food

Science antiechnology

Horticulture

Natural Resource Management X

Level 1 Secondary Benchmark:

Select

a potable water treatment method for a specific purpose.

Level 2 Secondary Benchmark:
Monitor the water treatment processes for potable water at a sys#teific

Postsecondary Benchmark:
Monitor the processes in water treatment for the community potable water system.

Indicators:

5.11.1 Identify the characteristics of potable water treatment and the sources of water.

5.11.2 Collect potable water samples.

5.11.3 Identify the components of water entering a water treatment facility.

5.11.4 Analyze the components of potable water.

5.11.5 Monitor the processes in water treatment (e.g., aeration, mixing, coagulation,
flocculation, filtration and sedimentationquesses, water softening, stabilization,
corrosion control, disinfection, iron and manganese removal, fluoridation,
demineralization).

5.11.6 Monitor the control and treatment of contaminants in water (e.g., trihalomethanes,
sulfur, lead, bacteria, algagirates).

5.11.7 Describe taste and odor control in water treatment.

5.11.8 Identify methods for preventing backflow.

Correlated English Language Arts Academic Content Standards

Use multiple resources to enhance comprehension of vocab{Aaguisition of
Vocabulary F, 810; Acquisition of Vocabulary E, 112)

Apply knowledge of roots, affixes and phrases to aid understanding of content area
vocabulary (Acquisition of Vocabulary D, 1:12)

Demonstrate comprehension of print and electronic text by relapgpto questions (e.g.,
literal, inferential, evaluative and synthesizinfeading Process B;B); Reading
Process B, 112)
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