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Natural Resources
Subject Code: 010710
Outcome & Competency Descriptions

Course Description: 
Students will learn the principles of plant science and apply management practices for the protection and conservation of natural resources. Students will observe plant associations in nature and discover the basic principles of phytogeography, ecology, and conservation Students will learn the fundamentals of soils, land use, water, waste, and wildlife management to identify human impacts on natural resources. Furthermore, students will learn to identify, track, and monitor wildlife, forest, water, air, soil, and energy development to protect and conserve renewable and non-renewable resources. Throughout the course, students will apply communications, business principles and leadership skills to demonstrate career readiness in a natural resource’s related career.


	Unit Description 
	Percentage of Course 
	Standards
	Key Terms	Comment by Kidd, Sarah: Alphabetical
	Project Ideas

	Safety
	5%
	1.12.7 Select, use, store, maintain and dispose of personal protective equipment (PPE), appropriate to job tasks, conditions and materials. 
1.12.8 Identify safety hazards and take corrective measures. 
1.12.9 Identify, inspect and use safety equipment appropriate for the task. 
1.12.10	Follow established procedures for the administration of first aid and contact emergency medical personnel when necessary.
	· Hazard
· Personal Protective Equipment (PPE)
· Risk
· Safety Data Sheet (SDS)
	· Shop Safety Quiz
· Safety First
· Invite a Natural Resource professional (forester, lineman, conservationist, etc.) to discuss safety and safety risks in the industry


	Waste Management
	10%
	6.5.1 Identify and assess the characteristics of potable water treatment and the sources of water. 
6.5.2 Collect and analyze water samples to determine potability.
6.10.1 Describe ecological levels, including population, community, ecosystem and biosphere. 
6.10.2 Distinguish the flow of energy through ecosystems. 
6.10.3 Identify and classify interactions among organisms, including predation, symbiosis and competition, to determine species interdependent relationships.
	· Bioremediation
· Compost
· Hazardous Waste
· Leachate
· Pollution
· Potable Water
· Recycle
· Solid Waste
· Trophic Level
· Water Quality
	· Tour a local wastewater treatment facility or landfill
· Host a wastewater operator in your classroom as a guest speaker
· Borrow an EnviroScape from a local Soil and Water Conservation District
· Small-scale oil spill clean-up experiment
· Using bottles, experiment with methods of water filtration 

	Alternative/ Renewable Energy
	15%
	9.1.1 Identify, compare and contrast fossil fuel sources (e.g., oil, natural gas, and coal) and the technology used to generate energy. 
9.1.2 Identify, compare and contrast renewable energy sources and the technology used to generate energy.
	· Alternative Energy
· Energy Resources
· Biomass
· Geothermal
· Solar
· Wind
· Water
· Nuclear
· Oil
· Natural Gas
· Coal
· Non-Renewable
· Renewable
· Turbine
	· Renewable and Non-Renewable Resources
· Alternative Energy Lessons
· Pizza Box Solar Oven Smores Lab
· Sunscreen art on construction paper
· Create miniature wind turbine models/students create a model that uses wind power to move an object (i.e. matchbox car)

	Sustainable Agriculture - Animals
	15%
	2.3.1 Identify species-specific terminology (gender, age, reproductive status).    
2.3.3 Determine the biotic and abiotic factors (e.g., air, ventilation) that impact the animals’ environment.
	· Agroforestry
· Aquaponics
· Best Management Practice
· Monoculture
· Stewardship
· Stocking Rate
· Sustainability
· Triple Bottom Line
	· Tour a local animal agriculture industry that emphasizes sustainability
· Maintain a vermicomposting bin
· Develop an aquaponics system for your classroom
· Research methods of stewardship for commonly raised agricultural animals in the local area

	Sustainable Agriculture - Plants
	15%
	6.1.1 Identify soil forming factors and explain how they produce variability in soils. 
6.1.2 Describe the relationship among physical properties of soils. 
6.1.3 Collect, test and analyze soil samples for physical and chemical properties.
8.1.7 Distinguish between biotic and abiotic factors (e.g., soil type, minerals, pH, microorganisms) that influence and optimize the availability of nutrients for plants.  
8.2.1 Identify the reproductive anatomy of plants and describe their physiological functions.  
 8.4.1 Identify and classify plants using taxonomy. 
8.4.2 Identify plant anatomical structures and their functions.  
	· Abiotic
· Agroforestry
· Biotic
· Conservation Tillage
· Cover Crop
· Erosion
· Hydroponics
· Irrigation
· Loam
· Organic Matter
· Plant Reproduction
· Anther 
· Filament 
· Ovary 
· Stigma 
· Style
· Riparian Buffer
· Soil Particles
· Sand
· Silt
· Clay
· Soil Horizon
· Soil Profile
· Soil Quality
· Soil Test
· Sustainability
	· Demonstrate Soil Erosion
· Make soil sundaes
· Analyze soil samples with dirt shakes
· Build small-scale/take home hydroponics systems
· Test water samples from various locations (sink, pond, animal well, stream)
· Test soil samples from various locations or send soil samples to an Ohio lab for analyzing
· Dissect a lily, tulip, or daffodil and label all of its reproductive parts
· Use cheese puffs to demonstrate pollination
· Take cuttings of pothos or inch plant and place stems in water, or soil to watch roots propagate
· Have a soil pit dug and explore

	Environmental Monitoring
	25%
	5.5.2 Explain map projections and the use of scales.  
6.2.3 Measure vegetation, temperature, turbidity, macroinvertebrate populations, and bacterial quality in lentic and lotic waters to determine water quality. 
6.2.4 Explain the hydrological and how human and animal activity impacts the cycle. 
6.2.5 Explain the biotic and abiotic factors affecting water quality. 
6.2.6 Monitor and analyze water quality and quantity. 
6.2.7 Identify and describe best management and industry (e.g., agriculture, timber production, construction) production practices that maintain or improve water quality.
6.3.4 Analyze the importance of air quality to humans and other living organisms. 
6.3.5 Explain human and natural factors (e.g., transportation, farming practices, greenhouse gases, forest fires, volcanic eruptions) affecting air quality.
6.4.7 Identify and describe watersheds and their structures (e.g., flowing waters, still water, and upland areas.). 
6.4.8 Identify and describe risk factors for potential surface water and groundwater contamination. 
6.4.9 Identify and describe best management practices that conserve and sustain water.
6.10.2 Distinguish the flow of energy through ecosystems.  
6.10.7 Identify interactions of ecosystems to differentiate biomes.  
6.10.9 Determine the impact of native and non-native invasive species on ecosystems.  
6.11.1 Differentiate the properties and characteristics of habitats.    
6.11.3 Evaluate the current and historical (e.g., industrialism, agriculture, climate change) impacts of human interactions on ecosystems and habitats. 
6.11.4 Identify and differentiate extinct, endangered, threatened, and species of concern.
	· Biome
· Coniferous forest
· Desert
· Grassland
· Rainforest
· Shrubland
· Temperate deciduous forest
· Tundra
· Contamination
· Endangered
· Extinct
· Food Chain
· Greenhouse Gas
· Groundwater
· Habitat
· Hydrologic Cycle
· Precipitation
· Condensation
· Evaporation
· Infiltration
· Transpiration
· Invasive Species
· Quality
· Quantity
· Man-Made
· Native Species
· Pollution
· Seed dispersal
· Species of concern
· Threatened
· Topography
· Watershed
	· Use a GPS unit or smartphone app to geocache
· Participate in Stream Quality Monitoring
· Design educational posters about an environmental topic that student's impact
· Track rainfall with a school rain gauge
· Take a trip to the zoo and visit the 7 biomes, focus on endangered/extinct/threatened species
· Crumpled paper watershed activity
· Trace an animals food chain
· Dissect an owl pellet
· Research the dust bowl and discuss how it impacts today
· Seed dispersal lab
· Go on a foraging hike
· Analyze tree cookies for age, disease, weather changes, etc. (tree cross-sections)
· Set up a classroom wildlife camera and tracking document

	Business, Communications & Leadership
	10%
	1.1.2 Identify the scope of career opportunities and the requirements for education, training, certification, licensure and experience.  
1.11.8 Identify the relationships between economy, society and environment that lead to sustainability.  
	· Conservationist
· Environmental Engineer
· Forester
· Geologist
· Park Ranger
· Surveyor
· Wastewater Operator
· Wildlife Officer
	· Host a natural resource career day 
· Research natural resource career fields and outlooks
· Interview a natural resource professional and/or sustainable agriculturalist
· Middle School Career Exploration CDEs

	Supervised Agricultural Experiences 
	3%
	1.2.1. Extract relevant, valid information from materials and cite sources of information.  
1.3.1. Analyze how regulatory compliance (e.g., United States Department of Agriculture [USDA], Food and Drug Administration [FDA], United States Department of Interior [USDI], Ohio Livestock Care Standards, water quality standards, local water regulations, building codes) affects business operations and organizational performance.  


	· SAE (Supervised Agricultural Experience)
· Exploratory
· Placement
· Entrepren-eurship
· Research
· Inventory
· Investment
	· SAE projects
· National FFA SAE Videos and Lesson Plans
· Career Success Lessons - National FFA Handbook Advisor’s Guide



	FFA
	2%
	1.2.2. 	Deliver formal and informal presentations.
	· Agricultural Education
· National FFA Organization
· Teamwork
· Leadership
· Alumni 
· Honorary
· FFA Degrees
· Communication
	· Teamwork activities
· Greenhand Quiz CDE
· National FFA Student Handbook Advisor’s Guide – What is FFA?
· FFA New Horizons – Teaching Guide & Digital Lessons
· Foundational Life Skills Lessons 





FFA Opportunities for Middle School Students: 
Application-Based Award Programs:
Agriscience Fair
Discovery FFA Degree
National Chapter Award 
Career Development Events:
Career Exploration Career Development Events
Career Conversation
Career Exploration Presentation
Career Quiz Bowl
Impact of Agriculture 
Creed Speaking Career Development Event
Greenhand Quiz Career Development Event
Nature Interpretation Career Development Event
Novice Parliamentary Procedure Career Development Event
Wildlife Management Career Development Event
Leadership Events:
Ohio FFA Leadership Nights
State FFA Convention
National FFA Convention
Local Events and Programs:
Chapter Awards Ceremonies
Chapter FFA Meetings
Community Initiatives
FFA Week Celebrations
Local Programs
Supervised Agricultural Experiences
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