	CTE PROGRAM OF STUDY

Secondary & Post Secondary
	Industry Sector:
	Engineering and Design

	
	Career Pathway:
	Environmental & Natural Science Engineering

	
	Program:
	Environmental Horticulture- Community College major

	Levels
	Grade
	ELA
	Math
	Science
	Social Science
	CTE Courses
	Other Required Courses
	Other Recommended Courses and UC/CSU Requirements
	 
	Sample Occupations Related to this pathway

	SECONDARY
	7
	
	
	
	
	Career Exploration
	
	
	
	Occupations requiring a high school diploma or equivalent

	
	8
	
	
	
	
	
	
	
	
	

	
	9
	California High School minimum graduation requirements          

- History/Social Science

  (3 years, including American Government

  and Economics) 
- English (3 years)
- Math (2 years)
- Science 

  (2 years- Biology and Physical Science)

- Visual or Performing Arts or Foreign

  Language (1 year required)
- PE  (2 years required)

Other local requirements as required for graduation E.C. 51225.3   

**Students are encouraged to meet UC/CSU entrance requirements.
	​​​
Engineering Technology
CBEDS # 5574
	
	
	
	Environmental Apprentice

	
	
	
	
	
	
	
	Environmental Sampling Assist.

	
	
	
	
	
	
	
	Irrigation Design & Installation

	
	
	
	Assessments, advising, or additional preparation
	
	Occupations requiring some post secondary

	
	10
	
	Exploring Engineering & Design, Level 1
CBEDS # 5781
	
	
	
	

	
	
	
	
	
	
	
	Assistant Landscape Designer

	
	
	
	
	
	
	
	Hazardous Material Removal

	
	
	
	Assessments, advising, or additional preparation
	
	Turf & Lawn Management

	
	11
	
	Exploring Engineering & Design, Level 2
CBEDS # 5782
	
	
	
	Occupations requiring 2 year degree

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Environmental Engineer Tech

	
	
	
	Assessments, advising, or additional preparation
	
	Nursery Manager

	
	12
	
	Environmental & Natural Science Engineering
CBEDS # 5575
	Environmental Science,
	Trigonometry
	
	Irrigation Design Specialist

	
	
	
	
	Horticulture, or
	Calculus
	
	Occupations requiring a BA / BS degree

	
	
	
	
	Botany
	
	
	

	
	
	
	Assessments, advising, or additional preparation
	
	Greenhouse Systems Manager

	 
	** Denotes Articulated and Dual Credit courses. These must be taken and moved to the secondary level for credit purposes.
	
	Environmental Design Engineer

	POST SECONDARY
	13
	Minimum Academic Requirements 

for AA Degree

Semester/ Quarter Units- Min per Area

Area A-Natural Sciences (3/4)

Area B- Social and Behavior Science (3/4)

Area C- Humanities (3/4)

Area D - Languages and Rationality (3/4)

Section 3- Ethnic Studies (as required)
 
	CTE Sequence- First Semester
	CTE Sequence - Second Semester
	
	Environmental Planner

	
	
	
	
	
	
	Survey/Mapping Engineer

	
	
	
	Intro to Environmental Horticulture
	Plant Propagation/Production
	
	Agronomic/Greenhouse Crop Model Designer

	
	
	
	Plant Material & Usage-1
	Landscape Management
	
	

	
	
	
	Career Preparation
	Construction Technology
	
	Industry recognized certifications, licenses, credentials/ apprenticeships related to this pathway

	
	
	
	
	Work Experience
	
	

	
	
	
	
	
	
	

	
	14
	
	
	
	
	Certified Nursery Pro

	
	
	
	Turf Grass Management
	Plant Material & Usage-2
	
	Certified Landscape Designer

	
	
	
	Landscape Irrigation
	Landscape Design
	
	Irrigation Association

	
	
	
	Soils
	Integrated Pest Management
	
	C-27 Landscape Contractor

	
	
	
	
	
	
	Pest Control Applicator/Advisor

	
	
	
	
	
	
	Certified Landscape Technician

	
	15
	Suggested Majors:
	Environmental Horticulture Science, Ornamental Horticulture, Landscape Architecture, Plant Science,
	
	Certified Arborist

	
	
	
	Environmental Engineering, Environmental Planner, Horticulture Science & Biotechnology,
	
	Certified Urban Forester

	
	16
	
	Environmental Design or Pest Management.
	
	Certified Grounds Manager

	
	
	
	
	
	Landscape Architecture


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Environmental/ Nat. Sci. Engineering Grade: 13 1st Sem.

  Program: Environmental Horticulture
Course Title: Intro to Environmental Hort.           TOPS: 0109                    School: Reedley College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	I.
The Environmental Horticulture Industry in California

A.
History

B.
Current Scope

C.
Future growth/employment


II.
Environmental Issues and Regulations

A.
Waste

B.
Water

C.
Fertilizers

D.
Pesticides


III.
Horticultural Occupations and Their Employment Requirements

A.
Nursery

B.
Landscape

C.
Turf

D.
Floral design

E.
Education

F.
Public Service


IV.
Tools, Equipment, and Safety Practices

A.
Use of tools, specialized equipment, and nomenclature

B.
Safety in handling equipment

C.
Safety in handling pesticides


V.
Plant Structures and Functions

A.
Stems

B.
Leaves

C.
Flowers

D.
Fruit/Seeds

E.
Roots

VI.
Soils and Container Media

A.
Types of soils

B.
Soil reactions

C.
Amending soils

VII.
Plant Propagation

A.
Seeds

B.
Cuttings

C.
Grafting and budding

D.
Miscellaneous methods


VIII.
Requirements of Plant Growth

A.
Light

B.
Air

C.
Water

D.
Mineral

E.
Anchorage


IX.
Irrigation and Fertilizing

A.
Plant needs

B.
Deficiency symptoms

C.
Methods of applications/techniques

D.
Application rates

E.
Fertilizer schedules

X.
Pest and Disease Damage Identification

A.
Diagnosis pest/disease

B.
Damage assessment

C.
Control measures

XI.
Horticultural Structures

A.
General layout

B.
Greenhouses

XII.
Environmental Horticulture Business

A.
Retail nursery and garden centers

B.
Wholesale production nursery

C.
Landscape contractor

D.
Landscape maintenance/gardening company

E.
Flower shop

F.
Interiorscape company

G.
Arboriculture company

XIII.
Nursery and Greenhouse Crops Planting and Care

A.
Planting – propagation by sexual and asexual means

B.
Transplanting larger sizes

C.
Prune and maintain container stock


XIV.
Plants in the Landscape

A.
Landscape trees

B.
Shrubs

C.
Vegetables

D.
Vines/ground covers

E.
Annuals/perennials


XV.
Plant Identification and Nomenclature

A.
Basic plant identification, terminology, and techniques

B.
Grouping of plants according to horticultural characteristics, i.e., size, rate of growth, environmental preferences

C.
Shrubs, trees, ground covers, vines, annuals-perennials, house plants

XVI.
Common Turf and Landscape practices

A.
Lawn planting

B.
Over seeding


C.
Maintenance and care


XVII.
Basic Floral Design

A.
Introduction to floristry

B.
Care and handling of cut flowers

C.
Materials and supplies used in floral industry

D.
Cut flowers-Commercial services and home garden

E.
Corsage flowers and types of corsages

F.
Basic flower arranging principles and theories

   
       G.    Various types of floral arrangements


	A general course in environmental horticulture with emphasis on nursery operations, landscaping, turf management, and floral industries.  Topics include basic botany, cultural practices, propagation, structures and layout, pest management, planting, container gardening and houseplants, floral design, plant identification, turf grass installation and care, and survey of career opportunities.

3 units: 2 lec hrs. & 3 lab hrs. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Environmental/Nat. Sci. Engineering Grade: 13 1st Sem.

  Program: Environmental Horticulture
Course Title: Plant Materials and Usage 1            TOPS: 0109        School: Reedley College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	I.
Background of Botanical Nomenclature



A.
Categories of consecutive rank

B.
Cultivar names



C.
Hybrid names

D.
Budded and grafted plants name

E.
Lines

F.
Clones


II.
External Structures Used in Identification of Plants

A.
Buds

B.
Stems

C.
Bark

D.
Leaves

E.
Flowers

F.
Fruit


III.
Identification by sight memory of plants best observed in the fall season



A.
Indoor plants



B.
Annuals



C.
Perennials



D.
Vines



E.
Ground Covers



F.
Shrubs



G.
Trees

IV.
Emphasizing the Areas of Emphasis



A.
Origin and climatic range



B.
Form of growth



C.
Rate of growth



D.
Ultimate height and spread



E.
Leaf structure with special emphasis on texture and color



F.
Flower color and texture in relation to their value in landscape use



G.
Fruit size and color



H.
Exposure and soil requirements of the plants studied

I.
Type of pruning used in the development of plant to fit the landscape



J.
Landscape use of each species of plant studied



K.
Propagation of each plant studied

           L.     Pests and diseases which attach the plants collected

	Identification, growth habits, culture and ornamental use of landscape and indoor plants adapted to climates of California.  Plants emphasized will come from the current California Association of Nurserymen (CAN) and California Landscape Contractors Association (CLCA) Certification Tests Plant lists.  Covers those plants best observed and studied in the fall of the year.

3 units: 2 lec. & 3 lab. 18 weeks.




CTE PROGRAM OF STUDY

   Industry Sector: Engineering and Design    Career Pathway: Environmental/Nat.Sci. Engineering     Grade: 13 1st Sem.

 Program: Environmental Horticulture
Course Title: Career Preparation  
   TOPS: 0112   School: Reedley College   (sample template)

	Critical Course Competencies/Skills/Concepts)
	Course Description

	A.

Career Opportunities in agriculture and natural resources



What is an agricultural or natural resources career? 

B.

Establishing Personal Goals



Matching employees with employment in the agriculture and natural resources field

C.

Building a Personal File




Developing and maintaining reference documents

D.

Searching for appropriate employment opportunities in agriculture and natural resources. Finding available employment positions in agriculture and natural resources

E.

Building a Resume



Producing an individualized and useful resume




F.

Completing Application Forms

Working with standardized employment application forms specific to agriculture and natural resource agencies

G.

Creating a Cover Letter







Written format for job application cover letter


H.

Communicating with Employers 



Contact considerations during employment search

I.

Personal References



Who will recommend the applicant most favorably

J.

Community Involvement





Volunteerism, community activity, and personal references

K.

Membership in Professional Organizations




Professional development opportunities



L.

Preparing for Job Interviews



Purpose and preparation for interviews

M.

Job Interview Protocol



What to expect and do in an interview

N.

Continuing Education



How does education affect the success of a career in agriculture and natural resources

O.

Applying for Scholarships, both general and specifically for agriculture and natural resource majors



Finding and securing money for education


	This course will cover the development of goals and skills required to secure a job in the agriculture and natural resources area including job search, resume development, interviewing, motivation, communications, leadership, and employee/employer relationships. 

1 unit: 1 lec hour. 18 weeks. 


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Environmental/Nat. Sci. Engineering   Grade: 13 2nd Sem. 

  Program: Environmental Horticulture
Course Title: Plant Propagation/Production        TOPS: 0109        School: Reedley College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	I.
Wholesale plant production operations


II.
Introduction to plant environmental requirements

A.
Light

B.
Temperature

C.
Water

D.
Air

E.
Anchorage

F.
Minerals

G.
Photoperiodism and its effect on plant growth


III.
General aspects of plant propagation



A.
Objectives in the study of plant propagation

B.
Methods of propagating plants

C.
Basic types of reproduction


IV.
Use and maintenance of common propagation and nursery tools and equipment


V.
Sexual propagation

A.
Principles of sexual propagation and hybridization

1.
Production of flowers

2.
Production of the embryo

3.
Apomixes




4.
Fruit and seed development

5.
The mature seed



B.
The relationship of plant breeding to nursery practices



C.
Seed germination requirements and practice

D.
Seed collection and processing



E.
Discussion of various seed treatment processes

1.
Scarification




2.
Stratification

3.
Heat treatment

            F.
Transplanting of seedlings

 G.
Plug production

VI. 
Asexuel propagation



A.
Importance and reasons for using asexual propagation

B.
The clone



C.
The plant patent law

D.
Different types of asexual propagation


VII.
Cuttings



A.
Requirements of cutting propagation

1.
Moisture

2.
Temperature




3.
Media

4.
Hormones

5.
Disease prevention




6.
Mother stock

B.
Types of cuttings

1.
Hardwood, semi-hardwood, softwood, and herbaceous cuttings




2.
Stem (tip, straight, heel, mallet, cane), leaf (segments, leaf bud, leaf vein, leaf petiole), root cuttings

C.
Hardening off of cuttings



D.
Potting and canning cuttings

E.
Seasonal timing and programming of cutting production


VIII.
Grafting and Budding



A.
Theoretical aspects

1.
Reasons for grafting and budding

2.
Formation of the graft union




3.
Healing of the graft or bud

4.
Polarity in grafting

5.
Grafting incompatibility (rootstock selection, interstock




6.
RootstockBscion relationships

B.
Techniques of Grafting

1.
Methods




2.
Tools and materials

3.
Selection and storage of scion wood

4.
Grafting classified according to placement




5.
Aftercare of grafted trees

C.
Techniques of Budding

1.
Methods




2.
Seasonal timing

3.
Wrapping buds



D.
Rootstock selection

1.
Fruiting species

                2.
Ornamental species

IX.
Other common propagation methods



A.
Layering

B.
Division


X.
Micropropagation/tissue culture


XI.
Cultural consideration of nursery stock production



A.
Planting media formulation and usage

B.
Fertilizing and watering of plant stock

C.
Planting and transplanting nursery stock in a variety of containers

D.
Pruning, pinching, disbudding

E.
Chemical growth regulation

F.
Controlling insect and disease pests of nursery stock

G.
Preparation of nursery stock for sale

H.
Purchasing nursery stock for growing on or reselling


XII.
Propagation structures

A.
The greenhouse environment

B.
Cold frames and hot beds

C.
Shade structures and growing blocks


XIII.
Salesmanship and selling

A.
Displays

B.
Salesperson skills

           C.  Nursery catalogs and brochures
	Plant propagation and production practices with emphasis on nursery operations including sexual and asexual reproduction, planting, transplanting, fertilizing, plant pest and disease control, structures and site layout.  Preparation and use of propagating and planting mediums.  Use and maintenance of common tools and equipment.  Regulations pertaining to plant production.

3 units: 2 lec & 3 lab. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Environmental/Nat. Sci. Engineering   Grade: 13 2nd Sem.

  Program: Environmental Horticulture
Course Title: Landscape Management       TOPS: 0109         School: Reedley College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	I.
Landscape Maintenance Industry in California

A.
Scope of work of the maintenance industry



B.
Career and employment opportunities

C.
Licenses and permits



D.
Local ordinances

1.
Weed abatement

2.
Noise control




3.
Waste disposal


II.
Safety



A.
Importance of safe work habits



B.
Clothing and shoes

C.
Vehicles, power equipment and hand tools



D.
Job site behavior

E.
Accident and injury procedures




1.
First Aid

2.
Workers Compensation



F.
Safety training and record keeping


III.
Tool Identification, Care and Safe Use



A.
Hand tool cleaning, sharpening, repair

1.
Shovels, spades, hoes, trowels, weeders

2.
Garden and lawn rakes




3.
Pruning shears, loppers, saws

4.
Wheelbarrows, carts and miscellaneous implements



B.
Power equipment use and routine maintenance

1.
Mowers

2.
Edgers




3.
Leaf blowers

4.
String trimmers




5.
Hedge shears

6.
Rototillers




7.
Turf aerators

8.
Vertical mowers (verticutters)


IV.
Principles of Plant Growth



A.
Plant structures and their function



B.
Life cycles and seasonal changes



C.
Light, air, water, and mineral requirements


V.
Pruning

A.
Objectives




1.
Plant health

2.
Landscape function




3.
Flowers and fruit




4.
Aesthetics and special forms



B.
Plant types and pruning needs

1.
Deciduous trees and shrubs

2.
Evergreen trees and shrubs




3.
Conifers

4.
Flowering trees




5.
Fruit trees

6.
Roses

7.
Rhododendrons, azaleas and camellias




8.
Perennials



C.
Pruning methods and systems

1.
Heading back




2.
Thinning

3.
Pinching




4.
Shearing

5.
Pollarding



D.
Plant responses to placement and timing of pruning cuts

1.
Identification of stem structures

              a. Terminal and lateral buds

b. Vegetative and flower buds





c.  Bud scale scars and age of wood




2.
Importance of the branch collar and branch bark ridge




3.
3-cut method of removing large diameter branches




4.
Shaping and directing growth with pruning cuts


VI.
Soil Amendments and Fertilizers



A.
Aeration and drainage characteristics of different soil types



B.
Amendments

1.
Organic




2.
Inorganic



C.
Mulches

1.
Organic




2.
Inorganic



D.
Fertilizers

1.
Selection of organic and inorganic fertilizers




2.
Nutrient needs of various plant types

3.
Fertilizer label




4.
Calculation of amounts required

5.
Spreader types and calibration



E.
Soil sampling and testing


VII.
Irrigation Systems



A.
Identification of system components



B.
Operation adjustments, and basic repairs

1.
Controllers




2.
Valves




3.
Heads and emitters




4.
PVC pipe, risers and plastic tubing



C.
Plant water needs and water-efficient irrigation scheduling


VIII.
Planting Methods



A.
Container grown plants




1.
Nursery cans and boxes

2.
Flats and cell packs



B.
Bare root



C.
Balled and burlapped



D.
Root barriers



E.
Tree staking and guying methods


IX.
Lawn Care



A.
Warm and cool season turf grass varieties



B.
Mowing, edging, watering, fertilizing



C.
Aerating and dethatching



D.
Repair of damaged and degraded turf




1.
Spot seeding and sodding

2.
Renovation and overseeding



E.
Discussion of various seed treatment processes




1.
Scarification

2.
Stratification




3.
Heat treatment


X.
Introduction to Pests and Diseases of Landscape Plants

A.
Symptoms of pest and disease damage



B.
Pest and beneficial insects



C.
Weed identification

1.
Annuals and perennials




2.
Grasses and broadleaf weeds

3.
Warm and cool season weeds



D.
Diseases caused by fungi, bacteria and viruses

E.
Vertebrate pests



F.
Abiotic causes of plant damage

XI.
Landscape Pest Management



A.
Integrated pest management concept



B.
Cultural practices



C.
Biological controls

D.
Pesticides




1.
Insecticides, miticides, herbicides, fungicides, rodenticides, molluscicides

2.
Reading and following label directions




3.
Safety precautions and protective equipment

4.
Mixing and applying

5.
Sprayer use and maintenance



E.
Using herbicides

1.
Pre-emergent and post-emergent

2.
Selective and non-selective




3.
Contact and systemic

F.
Pesticide use regulations for landscape maintenance

1.
Qualified Applicator Certificate (QAC)




2.
County Agricultural Commissioner registration


XII.
Professionalism in the Landscape Maintenance Industry



A.
Importance of proper business practices and licenses

B.
Public image and personal appearance



C.
Scheduling seasonal maintenance tasks annually



D.
Cost estimating and maintenance contracts



E.
Client relations and communications



F.
Certified Landscape Technician or Maintenance exam


	This course prepares students to enhance the function and aesthetic value of public and private landscapes by applying appropriate maintenance techniques.  Topics include planting, pruning, watering, soil fertility, pest management, weed control, and landscape maintenance business practices.

Units: 2 Lec & 3 Lab. 18 weeks


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Environmental/ Nat. Sci. Engineering    Grade: 13 2nd Sem.

  Program: Environmental Horticulture
Course Title: Construction Technology           TOPS: 0101             School: Reedley College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	A. Construction Costs

1. Material costs

2. Labor costs

3. Permit costs

4. Environmental Impact Report

B. Modern Tools

1. Electrical tools

a. A/C powered

b. D/C powered

2. Electronic tools

a. Laser tools

b. GPS tools

3. Engine powered tools

a. Gasoline powered

b. Compact diesel powered

C. Concrete and Masonry

1. Purposes

a. Slabs/sidewalks

b. Foundations

c. Retaining walls

2. Materials

a. Exposed aggregate

b. Colored concrete

c. Decorative blocks

d. Stamped concrete

D. Wood and Metal Structures

1. Cost comparison

2. Advantages/disadvantages

3. Construction techniques

4. Maintenance and repair

E. Electrical and Plumbing Systems

1. System capacity

2. Electrical and water sources

3. Construction techniques

4. Maintenance and repair

F. Project Construction

1. Project plans

2. Project costs

3. Project construction


	This course provides an introduction to the current technology in agriculture and landscape industries.  Instruction includes modern materials, tools, and procedures.  Concrete and masonry, wood and metal structures, and electrical and plumbing systems will be covered.  Safety will be emphasized throughout the course.
3 units: 2 lec hrs & 3 lab hrs. 18 weeks. 






                


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Environmental/ Nat. Sci. Engineering    Grade: 13 2nd Sem.
Program: Environmental Horticulture
Course Title: Occupational Cooperative Work Exp           TOPS:             School: Reedley College (sample template)
	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	A. Student Orientation and course expectations

1. Contract development 

a.
define learning objectives

2. Student Record Keeping 


a.
work ethics


b.
performance expectations


c.
detailed day to day work experiences journal


d.
detailed daily time log


e.
duties


f.
tasks performed


g.
new information


h.
skills used


i.
skills learned


j.
additional skills needed


k.
items of interest pertaining to the current work experience 


l.
information pertinent to .career decisions

B.
Workplace performance evaluation

1. Workplace supervisor will conduct the evaluations in collaboration with the instructor and in accordance with the contract. Frequency of evaluations will be agreed on by the workplace supervisor and the instructor
C.
Student reports

1.
Report on  work experience and how it influenced career decisions

2.
Report on self evaluation of work performance

3.
Student will complete an evaluation of their own work performance

D.
Completion of contract including employer evaluation


	Supervised employment directly related to the student’s major, offered under specific major subjects. This course is a variable unit offering (1 to 8 units/semester) with a maximum of 16 units total. 


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Environmental/Nat.Sci. Engineering      Grade: 14 1st Sem.  

  Program: Environmental Horticulture
Course Title: Turfgrass Management              TOPS: 0109


School Reedley College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	I.
Survey of the Turfgrass Industry

A.
History



B.
Current scope

C.
Future growth/employment



D.
Environmental issues


II.
Turfgrass Variety



A.
Selection

B.
Evaluation



C.
Establishment

D.
Use



E.
Value



F.
Turfgrass substitutes



G.
Seed label interpretation


III.
Soil Preparation



A.
Physical



B.
Chemical



C.
Biological


IV.
Mowing



A.
Height



B.
Frequency


V.
Fertilization



A.
pH



B.
Timing



C.
Balance



D.
Micro-organisms



E.
Types of fertilizers
VI.
Irrigation



A.
Methods



B.
Frequency



C.
Duration



D.
Water audits



E.
Troubleshooting and repair



F.
Drainage



G.
Scheduling/evapotranspiration (E.T.) rate

VII.
Aeration (soil aeration)



A.
Frequency



B.
Irrigation


VIII.
Thatch Control (Turf Aerification)



A.
Timing

B.
Equipment


IX.
Planting Methods



A.
Seeding/overseeding (sexual)



B.
Vegetative (asexual)


X.
Pest Control



A.
Insects



B.
Diseases



C.
Weeds


XI.
Equipment



A.
Selection



B.
Use



C.
Safety


XII.
Turf Equipment



A.
Troubleshooting



B.
Maintenance


XIII.
Maintenance Programming



A.
Seven/eleven links concepts (II through XII above)



B.
Renovation of existing turf areas

C.
Other management factors
	An introductory course in the maintenance and management of turfgrasses that includes sports athletic fields, golf courses, parks, cemeteries, commercial, and residential lawns.  Discussion will focus on identification, installation, cultural requirements, and maintenance practices

3 units: 2 lec hrs. & 3 lab hrs. 18 weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design     Career Pathway: Environmental/Nat. Sci. Engineering    Grade: 14 1st Sem. 

  Program: Environmental Horticulture
Course Title: Landscape Irrigation        TOPS: 0109             School: Reedley College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	I.
California’s Climate and Water Resources

A.
California’s Mediterranean climate pattern

B.
Importance of winter rainfall and storage facilities

C.
Regional and local water distribution systems

D.
Statistics on landscape water use

II.
Basic Hydraulics and Water Movement through Pipe

A.
Static Pressure

B.
Dynamic (operating) pressure

C.
 Flow (GPM)

D.
Velocity

E.
Friction loss

F.
Calculation of water forces at key system points

III.
Soil and Plant Water Relations

A.
Soil types and drainage/aeration characteristics

B.
Soil water holding capacity and rooting depth

C.
Water use of plant types

D.
Evapotranspiration concept and reference ET

E.
Infiltration rates of soils

IV.
Water Supply

A.
City mains and service lines

B.
Wells, pumps and storage facilities

C.
Water quality

D.
Alternative water sources

V.
Assembly methods and installation of system components

A.
Sprinkler heads and nozzles

B.
Manual and remote control valves

C.
Backflow prevention devices

D.
Pressure regulators

E.
Controllers

VI.
Pipe and Fittings

A.
PVC pipe

1.
Class and schedule

2.
Nomenclature of fittings and connectors

3.
Tools, cements, glues, tapes

4.
Assembly and installation

B.
Polyethylene pipe

1.
Nomenclature of fittings and connectors

2.
Drip and low volume tubing, emitters, and sprayers

3.
Retrofit adapters

4.
Assembly and installation

C.
Galvanized steel pipe

1.
Nomenclature of fittings and connectors

2.
Tools, thread compounds, tapes

3.
Assembly and installation

D.
Copper pipe

1.
Nomenclature of fittings and connectors

2.
Tools, solder, flux

3.
Assembly and installation

VII.
System Planning and Layout

A.
Available water pressure and flow at point of connection

B.
Watering zones (hydrozones)

C.
Head selection and placement

D.
Precipitation rates and head spacing

E.
Circuiting heads into valve groups

F.
Location of valves, main lines and lateral lines

G.
Sizing valves and pipe

H.
Location of controller and sizing power and valve wires

I.
Controller programming and system operation check

VIII.
Estimating Costs

A.
Irrigation plan reading and standard symbols material

B.
Material take-off

C.
Supplier catalogs and price lists
IX.
Water-Efficient System Operation

A.
Water audit method of determining system efficiency

B.
Use of California Irrigation Management Information System (CIMIS) and other ET data resources

C.
Implementation of ET data in controller programming

D.
Troubleshooting problems

E.
Adjustments and repairs

F.
Local water agency assistance and resources

X.
Professional groups and activities

A.
California Landscape Contractors Association

B.
Irrigation Association

C.
Certified Landscape Technician of Irrigation exam

	Prepares students to design, install and maintain a water efficient landscape irrigation system.  Topics include water supply, basic hydraulics, component identification and terminology, system layout, pipe sizing; types of heads, valves, controllers.

3 units: 2 lec hrs. & 3 lab hrs. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Environmental/Nat. Sci. Engineering     Grade: 14 1st Sem. 

  Program: Environmental Horticulture
Course Title: Soils                              TOPS: 0103                 School: Reedley College   (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	A. Soil Composition and Importance

B. Soil Physical Properties


1.
Texture, structure, density, color, temperature


2.
Effects on plant growth and management to alter physical properties

C. Soil Water Properties


1.
Water chemistry


2.
Soil water content, water potential, water availability


3.
Soil water measurement and water use by plants

D. Soil Chemical Properties


1.
Soil clays: development and types


2.
Cation exchange capacity


3.
Soil pH


4.
Equilibrium and buffering

E. Organisms and Their Residues


1.
Soil organisms: macro and micro


2.
Soil organic matter composition and decomposition 


3.
C:N and organic amendments

F. Soil Formation and Morphology


1.
Mineral weathering


2.
Soil forming factors


3.
Soil taxonomy and formative elements

G. Acid and Salt Affected Soils


1.
Sources of acids and salts


2.
Effects of acids and salts on plant growth and soil quality


3.
Management and materials to alter soil pH and salinity

H. Soil Fertility and its Management


1.
Essential elements and role in plant nutrition


2.
Analysis, interpretation, and methods for optimal soil and plant            fertility


3.
Environmental side-effects of soil fertility

I. Tillage Systems


1.
Purpose and effects of tillage


2.
Sustainability issues associated with tillage

J. Soil Erosion


1.
Factors directing soil erosion

K. Water Resources and Irrigation


1.
California resources


2.
Irrigation water quality , systems, and efficiency


3.
Irrigation scheduling and consulting techniques


4.
Drainage systems

L. Soil Surveys and Land Use Planning


	This course examines the physical, chemical, and biological properties of soils as a medium for plant growth.  Principles discussed include soil formation factors, development, and the interactive effects of soil properties.  Soil analysis, interpretation, and management for environmental horticulture, forestry, and production agriculture are detailed on course completion.  Emphasis in production agriculture on topics such as soil fertility, soil salinity and reclamation, and land use planning.  Forestry applications include soil mapping, erosion control, and taxonomy.

3 units: 3 lec hrs. 18 Weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Environmental/Nat. Sci. Engineering     Grade: 14 2nd Sem.

  Program: Environmental Horticulture
Course Title: Plant Materials and Usage II    TOPS: 0109

School: Reedley College (sample template)

	Critical Course Competencies/Skills/Concepts(
	Course Description

	I.
Background of Botanical Nomenclature

A.
Categories of consecutive rank

B.
Cultivar names

C.
Hybrid names

D.
Budded and grafted plants name

E.
Lines

F.
Clones

II.
External Structures Used in Identification of Plants

A.
Buds

B.
Stems

C.
Bark

D.
Leaves

E.
Flowers

F.
Fruit

III.
Identification by sight memory of 175-200 plants best observed in the spring season coming from the CAN and CLCA plant lists:

A.
Indoor plants

B.
Annuals

C.
Perennials

D.
Vines

E.
Ground Covers

F.
Shrubs

G.
Trees


IV.
Emphasizing the

A.
Origin and climatic range

B.
Form of growth

C.
Rate of growth

D.
Ultimate height and spread

E.
Leaf structure with special emphasis on texture and color

F.
Flower color and texture in relation to their value in landscape use

G.
Fruit size and color

H.
Exposure and soil requirements of the plants studied

I.
Type of pruning used in the development of plant to fit the landscape

J.
Landscape use of each species of plant studied

K.
Propagation of each plant studied


L.   Pests and diseases which attack the plants collected

	Identification growth habits, culture and ornamental use of landscape and indoor plants adapted to climates of California.  Plants emphasized will come from the current California Association of Nurserymen (CAN) and California Landscape Contractors Association (CLCA) Certification Tests Plant Lists.  Covers those plants best observed and studied in the spring of the year.

3 units: 2 lec hrs. 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Environmental/Nat. Sci. Engineering   Grade: 14 2nd Sem.

  Program: Environmental Horticulture
Course Title: Landscape Design              TOPS: 0109        School: Reedley College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	I.
History of Landscape Design

II.
The Design Principles

A.
Unity

B.
Simplicity

C.
Harmony

D.
Balance

E.
Repetition

F.
Rhythm

G.
Sequence

H.
Focalization

I.
Contrast

J.
Variety

K.
Scale

L.
 Proportion

III.
The Design Elements

A.
Form/shape

B.
Mass/density

C.
Size

D.
Color

E.
Value/tone

F.
Texture

G.
Line/direction

H.
Space

IV.
Landscape Design Process

A.
Introduction to the design process

B.
Client interview

1.
Determining the wants and needs of the client

2.
Determining design goals and style of the landscaping

3.
Determining if clients wants are feasible

C.
Site plan

1.
Introduction

2.
Definition of terms

3.
Gathering existing site data

4.
How to measure the site

5.
Procedures for drawing the base plan

D.
Conceptual Plans

1.
Introduction

2.
Combining the client=s wants and needs, and the site plan

3.
Presenting plans to clients for review
E.
Plant material uses

1.
Introduction

2.
Functional use of plants

3.
Selecting plants for the landscape

4.
Renovation of existing plantings

F.
Outdoor room concept

1.
Introduction

2.
Outdoor spaces

3.
Outdoor rooms in the residential site

V.
Landscape Drafting

A.
Tools/materials

B.
Techniques

C.
Layout

D.
Lettering

E.
Symbols

F.
CAD

VI.
Designer Relationship

A.
Design presentations

1.
Introduction

2.
Common homeowner approaches to residential site design

3.
Initial contact by potential clients

4.
Meeting the potential clients at their home

5.
Presenting a portfolio

6.
Design fees

7.
Developing a proposal for design fees

B.
ContractorBArchitectBDesignerBClient

1.
Responsibility of each party

2.
Job requirements

VII.
Landscape Drawings

A.
Topography drawings

B.
Construction drawings

C.
Construction and installation details

D.
Working drawings

E.
Final drawings Brendering
VIII.
Landscape Considerations

A.
Local ordinances and requirements

B.
Water conservation

C.
Climate and energy conservation

D.
Slopes

E.
Design styles


	The study and implementation of the art and science of landscape design, including principles of design, the design process, drafting, graphics, and presentation methods.  Project emphasis is placed upon residential and small commercial sites. 
3 units: 2 lec hrs. & 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Environmental/Nat. Sci. Engineering Grade: 14 2nd Sem.

  Program: Environmental Horticulture
Course Title: Integrated Pest Management      TOPS: 0103                 School: Reedley College (sample template) 

	Critical Course Competencies/Skills/Concepts
	Course Description

	A. IPM Fundamentals

1 Economic Injury

2 Ag Ecosystem Population Dynamics

3 Thresholds & Monitoring

B. Insect Anatomy & Development

1 Insect Reproduction

2 Insect Orders

C. Non-Insect Pests: Mites

D. Insect Biological Pest Control

1 Predators & Parasites

2 BT and Pathogens

3 Semiochemicals

E. Insect Chemical Control 

1 Classes, Modes of Action, Toxicity

2 Laws and Regulations

3 Application, Calibration, and Safety

4 Recommendations and Information Retrieval

F. Nematode Control & Vertebrate Pest Control

G. Weeds

1 Identification

2 Control Measures

H. Herbicide

1 Classes, Modes of Action, Toxicity

2 Recommendations and Information Retrieval

I. Diseases

1 Pathogen & Host Symptom

2 Identification and Life Cycles

i. a  Fungi

ii. b  Bacteria

iii. c  Virus & Mycoplasma

J. Systems Management

Laboratory Outline




A. Preparation Laboratory




B. Insect Identification/Mouthparts/Dissection





C. Insect Damage/Campus Tour




D. Insect Identification Examination/Specimen Collection/Preservation




E. Computer Tools:  Identification/ Pesticide Indexes, Control Option Search





F. Weeds Identification/Campus Tour



G. Weeds: Herbicide Selectivity/Drift



H. Calibration: Boom Sprayers/Orchard Sprayers/Dusters






I. Kearney Field Station: Nematode ID/Extraction



J. Weeds Id Examination/ Specimen Assist


K. IPM Computer: Herbicide Selection, Cost Analysis, Groundwater Protection





L. Disease Campus Tour/Laws and Regulations Review

M. Laws and Regulation Examination







N. Turf/Ag & Landscape/OH Diseases and Control



O. Computer Tools:  Disease ID/Control/Fungicide Selection & Rates

       Laboratory Final - Comprehensive
	Integrated pest management of insects, diseases, and weeds in agriculture and environmental horticulture.  Focus on ecosystems, ecology, population dynamics, species identification and control.  Basic introduction and review of principles of pest management, laws, and regulations for California Pest Control Advisor licensing.

3 units; 2 lec hrs. & 3 lab. 18 Weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design        Career Pathway: Environmental & Natural Science Engineering     Grade Level: 9th
Course Title:  Engineering Technology                       CBEDS: 5574             School: Secondary (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	E1.1  Understand the classification and use of various electronic components, symbols, abbreviations, and media common to electronic drawings.

E1.2  Know the current industry standards for illustration and layout.

E1.3 Organize and complete site plans. 

-

E4.3  Know the six simple machines and their applications.

E4.5  Know how energy is transferred and the effects of resistance in mechanical, electrical, fluid, and thermal systems.

-

E5.1  Understand the steps in the design process.

E5.2  Determine what information and principles are relevant to a problem and its analysis.

E5.3  Choose between alternate solutions in solving a problem and be able to justify choices in determining a solution.

-

E6.1  Understand Newton's laws and how they effect and define the movement of objects.

E6.2  Understand how the laws of the conservation of energy and momentum provide a way to predict and describe the movement of objects.

E6.4 Understand how electric and magnetic phenomena are related and know common practical applications.

-

E7.4  Know the function and interaction of basic computer components and peripherals.

E7.5  Understand the relationship among computer hardware, networks, and operating systems.


	The Engineering Technology Pathway provides learning opportunities for students interested in preparing for careers in the design, production, and maintenance of mechanical, telecommunications, electronics, environmental and natural science engineering and design, and electromechanical products and systems.
2 semesters, 1 year


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design
Career Pathway: Environmental & Natural Science Engineering      Grade Level: 10th
Course Title:  Exploring Engineering and Design, Level 1      CBEDS: 5781              School: Secondary (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	E1.1  Understand the classification and use of various electronic components, symbols, abbreviations, and media common to electronic drawings.

E1.2  Know the current industry standards for illustration and layout.

E1.3 Organize and complete site plans. 

E2.4  Understand how to read, interpret, and evaluate topographical maps and images.

E2.5  Use global positioning systems equipment and related technology to locate and evaluate soil or geological conditions or features.

-

E4.1  Under scalars and vectors.

E4.3  Know the six simple machines and their applications.

E4.5  Know how energy is transferred and the effects of resistance in mechanical, electrical, fluid, and thermal systems.

-

E5.1  Understand the steps in the design process.

E5.2  Determine what information and principles are relevant to a problem and its analysis.

E5.3  Choose between alternate solutions in solving a problem and be able to justify choices in determining a solution.

E5.4  Translate word problems into mathmatical statements when appropriate.

E5.5  Understand the process of developing multiple details into a single solution.

E5.7  Evaluate and redesign a protype on the basis of collected test data.

-

E6.1  Understand Newton's laws and how they effect and define the movement of objects.

E6.2  Understand how the laws of the conservation of energy and momentum provide a way to predict and describe the movement of objects.

E6.3  Analyze the fundamentals and properties of waveforms and how waveforms may be used to carry energy.

E6.4 Understand how electric and magnetic phenomena are related and know common practical applications.

-

E7.2  Install and configure the main computer hardware and software components.

E7.4  Know the function and interaction of basic computer components and peripherals.

E7.5  Understand the relationship among computer hardware, networks, and operating systems.

-

E8.2  Understand the use of sensors for data collection and process correction in an automated system.

-


	This course represents a contextualized, laboratory-based integrated curriculum opportunity for all high school students to learn about communication, transportation, energy, production, biotechnology, environmental and natural science engineering and the integrated technology systems and processes that affect their lives. Students develop critical thinking skills through a variety of multimodal problem-solving techniques. Intergrated content focuses on demystifying technology; increasing student literacy, confidence, and competence in an age of rapidly advancing technology; and providing students with the basis for making wise academic and career choices.
2 semesters, 1 year


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design
Career Pathway: Environmental & Natural Science Engineering      Grade Level: 11th
Course Title:  Exploring Engineering and Design, Level 2     CBEDS: 5782        School: Secondary (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	E1.1  Understand the classification and use of various electronic components, symbols, abbreviations, and media common to electronic drawings.

E1.2  Know the current industry standards for illustration and layout.

E1.3 Organize and complete site plans. 

-

E2.4  Understand how to read, interpret, and evaluate topographical maps and images.

E2.5  Use global positioning systems equipment and related technology to locate and evaluate soil or geological conditions or features.

E2.7  Know the fundamental stages of geochemical cycles.

-

E3.1  Understand the effects of weather fronts on regional air pollution.

E3.2  Know the common causes of atmospheric contamination. 

E3.3  Analyze atmospheric pressure and weather systems.

E3.4  Know the major systems used to monitor, analyze, and predict conditions of meteorological events.

E3.5   Analyze the mechanisms for air mass movement.

E3.6  Understand the relationship between the health of the marine environment and climate control.

E3.7  Understand the effects of human activity on the atmospheric environment.

-

E5.1  Understand the steps in the design process.

E5.2  Determine what information and principles are relevant to a problem and its analysis.

E5.3  Choose between alternate solutions in solving a problem and be able to justify choices in determining a solution.

E5.4  Translate word problems into mathmatical statements when appropriate.

E5.5  Understand the process of developing multiple details into a single solution.

E5.6  Build a protype from plans and test it.

E5.7  Evaluate and redesign a protype on the basis of collected test data.

-

E6.1  Understand Newton's laws and how they effect and define the movement of objects.

E6.2  Understand how the laws of the conservation of energy and momentum provide a way to predict and describe the movement of objects.

E6.3  Analyze the fundamentals and properties of waveforms and how waveforms may be used to carry energy.

E6.4 Understand how electric and magnetic phenomena are related and know common practical applications.

-

E7.1  Use computer programs to interact with sensors and monitor equipment.

E7.2  Install and configure the main computer hardware and software components.

E7.3  Understand ethical issues in computer engineering.

E7.4  Know the function and interaction of basic computer components and peripherals.

E7.5  Understand the relationship among computer hardware, networks, and operating systems.

E7.6  Understand the process of testing and troubleshooting computer equipment and systems.

E7.7  Use utility software efficiently to diagnose and correct problems.

-

E.8.1  Use appropriate tools and technology to performs tests, collect data, analyze relationships, and display data in a simulated or modeled automated system.

E8.2  Understand the use of sensors for data collection and process correction in an automated system.

E8.3  Understand how to program a computing device to control an auitomated system or process.

E8.4  Assemble input, processing, and output devices to create an automated system that is capable of accurately completing a preprogrammed task.

	This course represents a contextualized, laboratory-based integrated curriculum opportunity for all high school students to learn about communication, transportation, energy, production, biotechnology, environmental and natural science engineering and the integrated technology systems and processes that affect their lives. Students develop critical thinking skills through a variety of multimodal problem-solving techniques. Intergrated content focuses on demystifying technology; increasing student literacy, confidence, and competence in an age of rapidly advancing technology; and providing students with the basis for making wise academic and career choices. Within the course are subject topic sections used to introduce the development and the uses of specific scientific instruments (GPS, GIS, meteorological  instruments, air quality monitoring devices) applied in the natural sciences engineering. This will include the introduction of the basic biological, chemical, geologic, meteorologic, and environmental concept studies required by students interested in entering the environmental and natural science engineering career areas. 
2 semesters, 1 year



CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design
Career Pathway: Environmental & Natural Science Engineering      Grade Level: 12th
Course Title:  Environmental and Natural Science Engineering   CBEDS:  5575    School: Secondary (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	E1.2  Know the current industry standards for illustration and layout.

E1.3 Organize and complete site plans. 

E2.1  Classify the three major groups of rocks according to their origin on the basis of texture and mineral composition.

E2.2  Analyze the importance and use of soil, and evaluate how soil may be preserved and conserved.

-

E2.3  Know how to assess and evaluate geological hazards.

E2.4  Understand how to read, interpret, and evaluate topographical maps and images.

E2.5  Use global positioning systems equipment and related technology to locate and evaluate soil or geological conditions or features.

E2.6  Analyze soil erosion and identify the causes.

E2.7  Know the fundamental stages of geochemical cycles.

E2.8  Understand the effects of pollution on hydrological features.

-

E3.1  Understand the effects of weather fronts on regional air pollution.

E3.2  Know the common causes of atmospheric contamination. 

E3.3  Analyze atmospheric pressure and weather systems.

E3.4  Know the major systems used to monitor, analyze, and predict conditions of meteorological events.

E3.5   Analyze the mechanisms for air mass movement.

E3.6  Understand the relationship between the health of the marine environment and climate control.

E3.7  Understand the effects of human activity on the atmospheric environment.

-

E4.1  Under scalars and vectors.

E4.2  Solve problems using the concept of vectoring to predict the resultant forces.

E4.5  Know how energy is transferred and the effects of resistance in mechanical, electrical, fluid, and thermal systems.

-

E5.1  Understand the steps in the design process.

E5.2  Determine what information and principles are relevant to a problem and its analysis.

E5.3  Choose between alternate solutions in solving a problem and be able to justify choices in determining a solution.

E5.4  Translate word problems into mathmatical statements when appropriate.

E5.5  Understand the process of developing multiple details into a single solution.

E5.6  Build a protype from plans and test it.

E5.7  Evaluate and redesign a protype on the basis of collected test data.

-

E6.1  Understand Newton's laws and how they effect and define the movement of objects.

E6.2  Understand how the laws of the conservation of energy and momentum provide a way to predict and describe the movement of objects.

E6.3  Analyze the fundamentals and properties of waveforms and how waveforms may be used to carry energy.

E6.4 Understand how electric and magnetic phenomena are related and know common practical applications.

-

E7.1  Use computer programs to interact with sensors and monitor equipment.

E7.2  Install and configure the main computer hardware and software components.

E7.3  Understand ethical issues in computer engineering.

E7.5  Understand the relationship among computer hardware, networks, and operating systems.

E7.6  Understand the process of testing and troubleshooting computer equipment and systems.

E7.7  Use utility software efficiently to diagnose and correct problems.

-

E.8.1  Use appropriate tools and technology to performs tests, collect data, analyze relationships, and display data in a simulated or modeled automated system.

E8.2  Understand the use of sensors for data collection and process correction in an automated system.

E8.3  Understand how to program a computing device to control an auitomated system or process.

E8.4  Assemble input, processing, and output devices to create an automated system that is capable of accurately completing a preprogrammed task.

-

E9.1   Use appropriate methods and techniques for employing environmental and natural science equipment.

E9.2  Apply conventional environmental and natural science processes and procedures accurately, appropriately, and safely.

E9.3  Apply the concepts of environmental and natural science to the tools, equipment, projects, and procedures of the Environmental and Natural Science Pathway.
	The Environmental Natural Science Engineering Pathway provides students with the opportunity to prepare for careers in the environmental natural sciences.  This capstone class will enhance the application of  the general engineering principles and concepts studied and mastered in earlier pathway course offerings interfaced with those environmental science concepts introduced in the grade eleven course of study.  Course emphasis will include the continued study of more advanced biological, chemical, geologic, topography, meterologic, GIS, and environmental concept topics necessary in the development of the knowledge-based and the associated skills required by students interested in entering the environmental and natural science engineering career areas.  In selected sections of this level course the student activities may include the development of intern partnerships and job-shadowing with local governmental, private, or non-profit agencies. 
2 semesters, 1year
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