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Statewide Framework Document for: 030501
Introduction to Urban Community Forestry 
Standards may be added to this document prior to submission but may not be removed from the framework to meet state credit equivalency requirements. Performance assessments may be developed at the local level. In order to earn state approval, performance assessments must be submitted within this framework. This course is eligible for 1.0 credit in Lab Science, Algebra I, or Integrated Math I. 
The Washington State Science Standards performance expectations for high school blend core ideas (Disciplinary Core Ideas, or DCIs) with scientific and engineering practices (SEPs) and crosscutting concepts (CCCs) to support students in developing usable knowledge that can be applied across the science disciplines. These courses are to be taught in a three-dimensional manner. The details about each performance expectation can be found at Next Generation Science Standards.
[bookmark: _Hlk62460265]Washington Mathematics Standards (Common Core State Standards) support foundational mathematical knowledge and reasoning. While it is important to develop a conceptual understanding of mathematical topics and fluency in numeracy and procedural skills, teachers should also focus on the application of mathematics to career fields to support the three (3) key shifts of CCSS. The Standards for Mathematical Practice develop mathematical habits of mind and are to be modeled and integrated throughout the course.  The details about each mathematical standard can be found at Common Core Mathematics Standards.
[bookmark: _Hlk62460285]Washington English Language Arts Standards (Common Core State Standards) establish guidelines for literacy in history/social studies, science, and technical subjects. The College and Career Readiness Anchor Standards form the backbone of the ELA/literacy standards by articulating core knowledge and skills, while grade-specific standards provide additional specificity. The details about English Language Arts Standards can be found at Common Core English Language Arts Standards. 

	School District Name

	Course: Introduction to Urban and Community Forestry
	Total Framework Actual Hours:  180

	CIP Code: 030501
	☒ Exploratory   ☐ Preparatory	
Preparatory courses are best built with a min. of 140 hours. 
	Date Last Modified: August 2025

	Career Cluster:   Agriculture, Food & Natural Resources
	Cluster Pathway: Natural Resource Systems 

	Course Summary: Introduction to Urban and Community Forestry is a year-long high school course that integrates science, mathematics, and industry practices to explore the role of trees in urban and community environments. Students investigate tree anatomy, soil and water systems, urban planning, and forest health while applying Algebra 1 concepts to real-world forestry challenges such as irrigation design, canopy analysis, and carbon storage.
The course emphasizes hands-on fieldwork, data analysis, and engineering design, aligned with NGSS three-dimensional learning and workforce skills in forestry, GIS, and sustainability. Students build models, conduct labs, and communicate findings through technical reports and presentations.

	Eligible for Equivalent Credit in: 1.0 Lab Science or Integrated Math I
	Total Number of Units: 8



	[bookmark: _Hlk29279390]Unit 1: Safety, Well-Being, and Teamwork 
	Total Learning Hours for Unit: 10 

	Unit Summary: This unit highlights the skills necessary to work safely and effectively on a tree planting, maintenance and removal work crew with emphasis on building teamwork skills.  

Competencies: 
1. Understand the safe and proper use of tools for urban and community forestry (UCF) practices (including cleaning, maintenance, and storage).  
2. Engage in safe field work procedures (ex: pacing, adequate food, water, sleep, and use of personal protective equipment, road rights-of-way). 
3. Work on a crew successfully and safely (includes skills in listening, following directions, keeping other crew members safe). 
4. Adhere to community partner safety plans and protocols.   
5. Know basic first aid relevant to working with urban tree planting. 
6. Know the Leave No Trace principles and low ecological impact practices. 
7. Be able to use basic navigation skills.
8. Demonstrate teamwork skills while participating as part of a work crew.

	[bookmark: _Hlk54540962]Performance Assessments: (Districts to complete for each unit)
Example assessments for this unit include:
Assessments will be formal and informal, written, verbal and practical.  Students can:
· Perform field work safely and properly (ex: pacing, adequate food, water, sleep, and use of personal protective equipment, road rights-of-way).
· Describe PPE list for UCF work (including sturdy boots, safety glasses, hardhat, reflective vest, gloves).
· Adhere to safe crew practices (includes skills in listening, following directions, keeping other crew members safe).
· Practice respectful communication while working as part of a crew.
· Practice safe and proper hand tool use.
· Adhere to community partner’s safety plans and protocols. 
· Participate in a safety meeting that addresses apparent hazards (ex: cliffs, power lines, poisonous plants).
· Practice first aid skills through role play activities.
· Use Leave No Trace and low ecological impact practices in the field.
· Locate trees and describe locations using Google Maps or other tools.
· Read a weather report and make safety decisions based on forecast.
· Using case studies, lead a discussion about how to respond in workplace safety scenarios.
· Observe tree removal, noting the decisions that go into a safe protocol.
Related to Supervised Agricultural Experience (SAE):
· Describe the importance of safety protocols in workplaces.
· Create a list of supplies and personal protective equipment needed to implement the final project.

	Leadership Alignment: (Districts to complete for each unit)
Leadership alignment must include a unit specific project/activity that aligns with the 21st Century Leadership Skills. 
· Students will adapt to varied roles, job responsibilities, schedules, and contexts (7.A.1) in the field as a member of the crew.  
· Students will use information (4.B.1) about weather reports, and map reading to navigate and make informed safety decisions.
· Students will assume shared responsibility for collaborative work, and value the individual contributions made by each team member (3.B.3) when working on a field crew.
· Students will communicate with others and collaborate with others (1.B, 3.B) while adhering to safe crew practices and working as part of a crew.

	Industry Standards and/or Competencies: Agriculture, Food, and Natural Resources (AFNR) Standards: Natural Resource Science (NRS), Cluster Skills, Career Ready Practices (CRP)

AFNR Standards: NRS
·  NRS.03. Develop plans to ensure sustainable production and processing of natural resources.
·  NRS.03.02. Demonstrate cartographic skills, tools and technologies to aid in developing, implementing and evaluating natural resource management plans. 
·  NRS.03.02.01.a. Summarize how to use maps and technologies to identify directions and land features, calculate actual distance and determine the elevations of points. 
·  NRS.03.02.01.b. Apply cartographic skills and tools and technologies (e.g., land surveys, geographic coordinate systems, etc.) to locate natural resources.
 
 AFNR Cluster Skills
·  CS.03. Examine and summarize the importance of health, safety, and environmental management systems in AFNR workplaces.
 
 CRP Strand
· CRP.09.03. Demonstrate behaviors that contribute to a positive morale and culture in the workplace and community.
   



	Unit 2: Trees and People 
	Total Learning Hours for Unit: 40 

	Unit Summary: This unit explores the relationship between urban communities and their forests, emphasizing how tree placement and canopy cover influence human health, equity, and sustainability. Students connect industry practices such as urban planning and forestry management to academic standards in algebra (modeling costs and growth), ecology (HS-LS2), and human impacts on Earth systems (HS-ESS3). They learn to use data to evaluate trade-offs in community forestry policies and build arguments for sustainable practices.

Competencies: 
1. Recognize the interdependent relationships between trees and people.
2. Recognize the interconnection of ecological, social, and economic systems.
3. Understand the social and ecosystem benefits of trees.
4. Describe human relationships with trees in the context of a historical timeline. 
5. Identify individual, tribal, city, state, and commercial sustainability practices that impact communities and trees.
6. Understand the goals and practices of land managers at local tree planting sites.
7. Respond open-mindedly to different ideas and values regarding trees.
8. Respect cultural differences while working with people from a range of social and cultural backgrounds.
9. Understand the importance of using data to inform decisions concerning trees in an urban setting.
10. Understand how land management practices influence decisions about trees.


	Performance Assessments: (Districts to complete for each unit)
Example assessments for this unit include:
· Engage in UCF-related activities in urban or suburban areas to understand site-specific challenges (ex: Edge effect, wilderness-to-people interface).
· Describe a personal relationship with trees through a group discussion, essay, or other reflective format. Guiding questions may include:
· Describe an early memory that relates to trees.
· How have trees impacted your life?
· Using Socratic Seminar, discuss the social benefits of trees in an urban or community setting. Guiding questions may include:
· How do urban and community trees impact my community?
· How do urban and community trees impact social determinants of health?
· What types of information should an organization consult when choosing species to plant in a specific neighborhood (ex: percent of renters vs. homeowners, socioeconomic considerations, community goals or public initiatives, previous tree planting projects, other local community organizations)? 
· Identify features of dominant local species that play into traditional and contemporary relationships with plants. Prompt questions include:
· How does the selected species connect us to food value, ecosystem benefits, medicine, construction, product utility, and/or emotional-spiritual benefits)?
· Describe the characteristics of natural vs. built ecosystems.
· Research and prepare a computer simulation on human relationships with trees in the context of a historical timeline. 
· Compile findings of individual, tribal, city, state, and commercial sustainability practices regarding trees in written form.
· Evaluate how a community prioritizes the presence and care of trees. Present findings to the class considering the economic demographics of the community as well as the environment (ex: Is the proposed planting site large enough for the proposed tree and plant species?).
· Through role play, practice responding to ideas and values different from your own by choosing a differing opinion and proposing a new idea that solves the problem. (ex. Owner: I don’t like the mess trees make so I don’t want a tree in my yard. Response: I understand. Would you be open to planting a tree that does not drop its leaves in the fall?).
· Evaluate the “right tree for the right place” based on selected community-based factors (ex: percentage of renters vs. homeowners, community values, functions of the proposed location). 
· Use a climate data set (ex: Rainfall, winter lows temperatures, summer high temperatures, USDA zone) to show how this data does or does not support the community’s decision to plant a certain species of tree. 
· Engage in dialogue with peers to create stewardship-based protocols for propagating, planting, and maintaining trees in UCF settings.
· Interpret the meaning of coefficients and constants in a given algebraic expression for tree maintenance costs (e.g., C = 50y+200). Explain what the terms represent in context.
· Create an equation from climate data (e.g., rainfall vs. survival rate), graph the relationship, and interpret slope and intercept in terms of community planting decisions.
· Urban Tree Cost Analysis: Students are given historical data on annual costs for tree maintenance. They must: (1) create an equation to model annual costs, (2) graph and interpret slope/intercepts, (3) write a recommendation to city council on cost changes over time.
Related to SAE:
· Engage in UCF-related work with local employers, agencies, tribal lands, and organizations to explore the challenges unique to each agency.
· List ways the SAE project supports land manager’s objectives.
· Include recommendations for integrating culturally responsive practices in final SAE project.

	Leadership Alignment: (Districts to complete for each unit)
Leadership alignment must include a unit specific project/activity that aligns with the 21st Century Leadership Skills. 
· Students will be open and responsive to new and diverse perspectives; incorporate group input and feedback into the work (1.B.2) and analyzing and evaluating major alternative points of view (2.C.2) by responding to ideas and values different from your own by choosing a differing opinion and proposing a new idea that solves the problem.
· Students will identify and ask significant questions that clarify various points of view and lead to better solutions (2.D.2) by engaging in UCF-related work with local employers, agencies, tribal lands, and organizations to explore the challenges unique to each agency.
· Students will respect cultural differences and work effectively with people from a range of social and cultural backgrounds (9.B.1) and leverage social and cultural differences to create new ideas and increase both innovation and quality of work (9.B.3). by evaluating the “right tree for the right place” based on selected community-based factors (ex: percentage of renters vs. homeowners, community values, functions of the proposed location). 
· Students will demonstrate knowledge and understanding of the environment and the circumstances and conditions affecting it, particularly as relates to air, climate, land, food, energy, water and ecosystems (12.E.1) by using a climate data set (ex: Rainfall, winter lows temperatures, summer high temperatures, USDA zone) to show how this data does or does not support the community’s decision to plant a certain species of tree.
· Students will demonstrate knowledge and understanding of society’s impact on the natural world (e.g., population growth, population development, resource consumption rate, management decision, stewardship actions, etc.) (12.E.2)   by engaging in dialogue with peers to create stewardship-based protocols for propagating, planting, and maintaining trees in UCF settings.

	Industry Standards and/or Competencies: Agriculture. Food, and Natural Resources (AFNR) Career Cluster Content Standards

 AFNR Standards: NRS
· NRS.02.01.02.b. Analyze the specific purpose of agencies associated with natural resources systems.
· NRS.02.03.01.a. Summarize and categorize the different social considerations in regard to the use of natural resources (e.g., public versus private, laws and regulations, economics, green technologies, etc.)
· NRS.02.04.01.a. Compare and contrast how the economic value of a natural resource affects its availability
· NRS.02.05.03.a. Examine and describe how communication can be used to influence behavior, call people to action and instill a sense of civic behavior related to the conservation, management, enhancement and improvement of natural resource

CRP
· CRP.04.01.01.a. Identify and categorize strategies for ensuring clarity, logic, purpose and professionalism in verbal and non-verbal communication (e.g., vocal tone, organization of thoughts, eye contact, preparation, etc.).
· CRP.09.01.02.a. Reflect upon and summarize situations where ethical and effective leadership characteristics were needed and/or personally demonstrated (e.g., motivation, empathy, etc.).
· CRP.08.02.02.a. Identify and summarize steps in the decision-making process to solve workplace and community problems.  

	Aligned Washington State Academic Standards

	Mathematics: Common Core
	Algebra I
· N.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.
· N.Q.A.2 Define appropriate quantities for the purpose of descriptive modeling.
· N.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
· A.SSE.A.1 Interpret expressions that represent a quantity in terms of its context.
· A.CED.A.2 Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.
· A.SSE.A.1 – Interpret expressions in terms of context. 
· A.CED.A.2 – Create equations with two variables and graph them.

	Science
	Life Science 
HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems of different scales.
Earth and Space Science 
HS-ESS3-3. Create a computational simulation to illustrate the relationships among management of natural resources, the sustainability of human populations, and biodiversity.
Engineering Design 
HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible social, cultural, and environmental impacts.

	Science and Engineering Practice
	Disciplinary Core Idea
	Crosscutting Concept

	Analyzing and Interpreting Data 
Engaging in Argument from Evidence.
	LS2.A (Interdependent Relationships in Ecosystems)
ESS3.C (Human Impacts on Earth Systems).
	Cause and Effect
Stability and Change



	Unit 3: Plant Identification and Anatomy 
	Total Learning Hours for Unit: 30 

	Unit Summary: Students investigate tree anatomy and physiology, connecting plant structures to their functions in photosynthesis, respiration, and growth. Academic standards include exponential and linear modeling (F.LE, F.IF) and life science standards on matter/energy flow (HS-LS1) and adaptation (HS-LS4). Industry standards are integrated through hands-on plant identification, species selection, and biodiversity analysis. Students conduct photosynthesis labs, compare species resilience, and recommend planting strategies based on both ecological and mathematical reasoning.

Competencies: 
1. Use appropriate terminology to identify basic plant parts and plant life cycles.
2. Know the basic functions of various plant parts.
3. Understand the difference between native, non-native, invasive, and noxious plants.
4. Understand basic plant taxonomy (ex: Family, genus, species).
5. Understand that there are different plant naming systems (ex: scientific, common, and indigenous).
6. Understand the importance of environmental factors on plants (ex: sunlight, temperatures, water availability, water quality, pollutants, soil, sun exposure).
7. Understand the importance of knowing enough about a tree to adhere to the industry standard of “right tree, right place”.


	Performance Assessments: (Districts to complete for each unit)
Example assessments for this unit include:
· Describe basic tree anatomy characteristics and their respective functions at a local UCF site.
· Answer guiding questions that include:
· What is the tree built to do efficiently from a human perspective? 
· How does this information impact decision-making as to placement in an urban and community setting?
· Use tree characteristics and field identification keys (including dichotomous keys) to identify a plant at a local UCF site.
· In small groups, create a skit, poster, or video illustrating the life cycle of a tree.
· Explain the difference between native, non-native, and noxious plants in an urban setting and how the classification of a specific plant is dependent on location
· Identify 10 or more dominant, regional trees or shrubs by common name.
· In pairs, perform a species dissection to identify basic anatomy. Sketch and label body parts and match each part to its function.
· Collect and press identifying plant parts of local, dominant species (fall: leaves, buds, and fruits; spring: flowers).
· Create an herbarium of local flora.
· Participate in traditional land use practices (ex: planting or harvest techniques).
· Participate in a plant identification assessment in which parts of collected plants, images of plants, and/or diagrams are used to assess students’ knowledge of local species
· Identify characteristics to determine differences between evergreen vs. deciduous plants and needle-bearing vs. broad-leaf plants.
· Create a visual resource (video or poster) that presents dominant species with their identifying characteristics during different seasons.
· Identify and study culturally relevant plant resources with the help of local elders and tribal representatives and present learning to student team.
· Design a mock plant sign that presents various, regional names for one species (including scientific and common names, at a minimum; include indigenous names as research allows).
· Assess an existing or hypothetical tree planting site for appropriate environmental factors (including sunlight, water, and soil).
· Use a mathematical representation (ex: graph) to show the relationship between an organism’s habitat requirements and the population of that organism in each ecosystem. Describe the niches or the roles of specific organisms in the environment.
· Develop an exponential model for tree population growth (e.g., a stand of 50 trees growing 8% annually). Use the model to predict tree population at 5 and 10 years. Interpret growth rate and initial value.
· Calculate leaf area index using a given formula and explain what each variable in the expression represents (e.g., leaves × number of branches).
· Define the appropriate domain and range for a function modeling tree height over time, justifying limitations based on realistic growth expectations.
· Modeling Tree Population Growth: Students analyze reforestation data. They must: (1) build an exponential growth model, (2) calculate populations at 5, 10, 20 years, (3) define realistic domain/range, and (4) compare exponential vs. linear models.
· Students will design and conduct a lab comparing photosynthesis rates under varying light or CO₂ levels using leaf discs or sensors. They will graph data, interpret results, and connect findings to tree growth and carbon sequestration.
· Students will research native vs. non-native tree species, model how each responds to environmental stress (drought, pests), and recommend planting strategies for long-term resilience.
Related to SAE:
· Use terminology and scientific names to accurately describe forests, trees, and vegetation in final presentation.
· List biological and ecological factors that impact a local tree planting project.
· Research species being managed by a local employer (ex: anatomy, terminology, physical traits).
· Select species to include in final SAE project.
· Describe how species included in SAE project will impact biology and ecology of local ecosystems.

	Leadership Alignment: (Districts to complete for each unit)
Leadership alignment must include a unit specific project/activity that aligns with the 21st Century Leadership Skills. 
· Students will use digital technologies (computers, PDAs, media players, GPS, etc.), communication/networking tools and social networks appropriately to access, manage, integrate, evaluate and create information to successfully function in a knowledge economy (6.A.2) by creating a visual resource (video or poster) that presents dominant species with their identifying characteristics during different seasons.
· Students will work creatively with others (1.B) by participating in a plant identification assessment in which parts of collected plants, images of plants, and/or diagrams are used to assess students’ knowledge of local species
· Students will assume shared responsibility for collaborative work, and value the individual contributions made by each team member (3.B.3),  incorporate feedback effectively (7.B.1), and respond open-mindedly to different ideas and values (9.B.2) by participating in small groups, to create a skit, poster, or video illustrating the life cycle of a tree.

	Industry Standards and/or Competencies: Agriculture. Food, and Natural Resources (AFNR) Career Cluster Content Standards

AFNR: NRS
· NRS.01.01.03.a. Summarize and classify different kinds of living species based on evolutionary traits.
· NRS.01.02.  Classify different types of natural resources to enable protection, conservation, enhancement and management in a particular geographical region. 
· NRS.01.02.01.a. Research and examine the characteristics used to identify trees and woody plant   

	Aligned Washington State Academic Standards

	Mathematics: Common Core
	Algebra I
· HS.F.LE.A.1 Distinguish between situations that can be modeled with linear functions and with exponential functions. 
· HS.F.LE.B.5 Interpret the parameters in a linear or exponential function in terms of a context. 
· N.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.  
· N.Q.A.2 Define appropriate quantities for the purpose of descriptive modeling.  
· N.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 
· A.SSE.A.1 Interpret expressions that represent a quantity in terms of its context.  
· A.CED.A.2 Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.
· A.REI.D.10 Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which could be a line).
· F.IF.B.4 For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the relationship.
· F.IF.B.5 Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes.
· F.LE.A.1 – Distinguish between linear and exponential models. 
· F.LE.B.5 – Interpret parameters in context of models. 
· F.IF.B.5 – Relate domain and range to context.

	Science
	Life Science 
· HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems of different scales.
· HS-LS1-3. Plan and investigate to provide evidence that feedback mechanisms maintain homeostasis.
· HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multicellular organisms.
· HS-LS1-5. Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy.
· HS-LS4-2. Construct an explanation based on evidence that the process of evolution primarily results from four factors: (1) the potential for a species to increase in number, (2) the heritable genetic variation of individuals in a species due to mutation and sexual reproduction, (3) competition for limited resources, and (4) the proliferation of those organisms that are better able to survive and reproduce in the environment.

	Science and Engineering Practice
	Disciplinary Core Idea
	Crosscutting Concept

	Planning and Carrying Out Investigations
Using Mathematics and Computational Thinking
	LS1.C (Organization for Matter and Energy Flow in Organisms)
LS4.C (Adaptation).
	Structure and Function
Systems and System Models.



	Unit 4: Tree Health 
	Total Learning Hours for Unit: 20

	Unit Summary: This unit bridges academic science and industry monitoring practices. Students examine soil, pests, and disease as they impact forest ecosystems, applying NGSS standards on Earth systems (HS-ESS2) and biodiversity (HS-LS4). Academic mathematics standards include linear modeling, scatterplots, and regression analysis (A.CED, A.REI, S.ID). Industry standards include urban forestry diagnostics and ecosystem health monitoring. Students develop explanations, model ecosystem feedbacks, and write technical reports and policy briefs to communicate findings.

Competencies: 
1. Understand the importance of environmental factors on tree health (ex: Sunlight, temperature, water quality, nitrogen, diseases, pests, and pathogens). 
2. Recognize the symptoms of poor tree health
3. Be able to describe the relationship between soils (type, volume, texture) and plants in the context: planning, planting, and caring for a tree. 
4. Recognize the interaction between trees (ex: Competition for resources; shading younger trees; warning signals in the presence of disturbance, pests, and diseases).


	Performance Assessments: (Districts to complete for each unit)
Example assessments for this unit include:
· Describe the basic physiology of a plant at a local tree planting site. 
· Identify traits that allow trees to adapt and compete for resources (ex: Allelopathy, growth rates, seed viability and germination).
· Identify overall tree health based on tree form and die back or leaf color.
· Identify symptoms of poor health (ex: Chlorosis) through observations and measurements from a distance and up close
· Describe the basic soil types (sand, silt, and clay) and relevancy to tree requirements for survival (water retention, nutrient-holding capacity).  
· Perform a soil ribbon texture test and explain the results.
· Describe physical factors (other than soil) that can affect tree health and identify trees in a community that serve as examples.
· Describe biological factors that can affect tree health and identify trees in a community that serve as examples.
· Describe cultural factors that can affect tree health and identify trees in a community that serve as examples.
· [bookmark: _Int_4J1FOej8]Perform tree health monitoring and assessments to collect data (ex: canopy cover, growth rates, density, survival rates).
· Distinguish between healthy and unhealthy organisms by identifying signs of distress.
· Analyze a tree health survey dataset limited to one type of neighborhood. Identify potential bias and explain how it could affect conclusions.
· Work with a dataset of canopy cover that has missing values. Compare conclusions drawn with and without the missing data, and discuss how incomplete data may lead to competing explanations.
· Collect paired data on soil moisture and leaf chlorosis. Create a linear equation to represent the relationship, graph the data, and interpret slope in context.
· Investigating Soil Moisture and Tree Health: Students collect data on soil moisture and leaf chlorosis. They must: (1) create scatterplots and a line of best fit, (2) write equations and interpret slope/intercept, (3) identify bias/confounding factors, (4) discuss impact of missing data on conclusions.
· Students will analyze how tree loss (e.g., from pests or deforestation) alters the carbon and water cycles at both local and global scales, supported by data and models.
· Students will evaluate the impact of monoculture vs. diverse plantings on urban forest resilience, presenting their analysis in a policy brief for city officials.
Related to SAE:
· Use terminology and scientific names to accurately describe trees in final presentation.
· List biotic and abiotic factors that impact a local tree planting site. 
· Research how organisms and populations at a local tree planting site depend on and may compete for biotic and abiotic resources.
· Describe how species included in final project will respond to conditions at chosen site.  

	Leadership Alignment: (Districts to complete for each unit)
Leadership alignment must include a unit specific project/activity that aligns with the 21st Century Leadership Skills. 
· Students will use various types of reasoning (inductive, deductive, etc.) as appropriate to the situation (2.A.1) to create a maintenance protocol for selected species that includes monitoring, diagnosing, and treating anticipated diseases, pests, and pathogens.
· Students will analyze how parts of a whole interact with each other to produce overall outcomes in complex systems (2.B.1) by describing cultural, biological, physical factors that affect tree health 
· Students will demonstrate knowledge and understanding of the environment and the circumstances and conditions affecting it, particularly as relates to air, climate, land, food, energy, water and ecosystems (12.E.1) by researching how organisms and populations at a local tree planting site depend on and may compete for biotic and abiotic resources. 
· Students will investigate and analyze environmental issues and make accurate conclusions about effective solutions (12.E.4) by describing how species included in the final project will respond to conditions at the chosen site.

	Industry Standards and/or Competencies: Agriculture. Food, and Natural Resources (AFNR) Career Cluster Content Standards

AFNR: NRS
· NRS.01.05. Apply ecological concepts and principles to terrestrial natural resource systems. 
· NRS.04.01: Demonstrate natural resource protection, maintenance, enhancement, and improvement techniques.
· NRS.04.01.05.a. Identify and categorize characteristics of natural resources that make them desirable for recreational purposes.
· NRS.04.02: Diagnose plant and wildlife diseases and follow protocols to prevent their spread.
· NRS.04.02.01.a. Classify causes of diseases in plants and the correct authorities to whom some diseases should be reported.
· NRS.04.03.01.a. Categorize harmful and beneficial insects, as well as signs of insect damage to natural resource.
· NRS.04.03.02.a. Identify and classify invasive species common to a particular region.
· NRS.04.03.03.a. Research and summarize strategies and benefits of preventing the introduction of harmful species to a particular region.

AFNR Cluster Skills 
· CS.04. Demonstrate stewardship of natural resources in AFNR activities. 

CRP Strand 
1. CRP.02.01. Use strategic thinking to connect and apply academic learning, knowledge and skills to solve problems in the workplace and community. 
2. CRP.04.03. Model active listening strategies when interacting with others in formal and informal settings. 
3. CRP.09. Model integrity, ethical leadership and effective management. 
   

	Aligned Washington State Academic Standards

	Mathematics: Common Core
	· HS.DS.1 Formulate multivariable statistical investigative questions and determine how data can be collected and provide an answer, consider causality and prediction when posing the question.
· HS.DS.2 Understand the issues of bias and confounding variables when collecting data and their impact on interpretation. Understand practices for collecting and handling data, including sensitive information and concerns for privacy and how that may affect data collection.
· HS.DS.3 Create and analyze data sets and data displays, including but not limited to scatter plots, regressions, histograms and boxplots using technology to sort or filter data, summarize, and describe relationships between quantitative variables. 
· HS.DS.4 Acknowledge the presence of missing data values and understand how missing values may add bias to analysis and interpretation. Examine and discuss competing explanations for data trends observed such as confounding variables. Respond to competing arguments or interpretations of the data of different community groups, paying careful attention to what conclusions the data supports, taking into account correlation versus causation. 
· A.CED.A.2 Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.  
· A.REI.D.10 Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which could be a line).  
· F.IF.B.4 For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the relationship.
· A.CED.A.2 – Create equations with two variables and graph them. 
· A.REI.D.10 – Understand that graphs of equations represent solutions. 
· HS.DS.2 – Identify effects of confounding variables. 
· HS.DS.4 – Distinguish between correlation and causation; recognize missing data issues.

	Science
	Earth and Space Science 
· HS-ESS2-2: Analyze geoscience data to make the claim that one change to earth’s surface can create feedbacks that cause changes to other Earth systems. 
· HS-ESS3-4: Evaluate or refine a technological solution that reduces impacts of human activities on natural systems. 
· HS-ESS3-4. Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.
Life Science 
· HS-LS4-6. Create or revise a simulation to test a solution to mitigate impacts of human activity on biodiversity. 
· HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems of different scales
· HS-LS2-7. Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity.*
Engineering Design 
· HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible social, cultural, and environmental impacts


	Science and Engineering Practice
	Disciplinary Core Idea
	Crosscutting Concept

	Developing and Using Models
Constructing Explanations.
	ESS2.A (Earth’s Systems)
LS4.D (Biodiversity and Humans).
	Energy and Matter
Stability and Change



	Unit 5: Tree Planting  
	Total Learning Hours for Unit: 20  

	Unit Summary: Students connect the academic study of quadratic and exponential functions (F.IF, F.BF, F.LE) with industry-based skills in tree planting and irrigation design. NGSS standards on engineering solutions (HS-ETS1) and ecosystem interactions (HS-LS2) are embedded through design challenges where students create mathematically optimized planting layouts. Students model water distribution using quadratic equations, calculate sustainable planting rates, and recommend strategies to maximize efficiency while meeting community needs.

Competencies: 
1. Know the proper transplanting techniques to industry standards for both deciduous and coniferous trees.
2. Know the proper post-transplanting steps and care.
3. [bookmark: _Int_hfbUle4F]Understand the human or ecological purpose and required functions of trees (ex: Street tree vs. fruit tree) in a given location.
4. Utilize best management practices for long term tree establishment.


	Performance Assessments: (Districts to complete for each unit)
Example assessments for this unit include:
·  Participate in tree planting activities.
· Demonstrate a working knowledge of tree propagation techniques.
· Dig a hole to meet the proper depth and width of the root system.
· Prepare root system (no J-root, girdling) for transplanting to proper depth at root flare.
· Apply correct amount of water to transplant seedling (i.e. “watering in”) and be able to calculate how much water is being applied and will be needed to sustain the seedling
· Install staking to provide stability.
· Apply adequate mulch to retain moisture and weed suppression.
· Participate in indigenous UCF practices (ex: planting ceremonies, practice using indigenous planting tools).
· Develop a recursive formula for a city tree planting plan where 100 trees are planted the first year and 10% more each following year. Use the recursive formula to predict tree numbers after 5 years.
· Model water requirements for a tree species whose needs double every three years until maturity. Write an exponential equation, graph the model, and interpret what doubling means in the context of water supply planning.
· Irrigation Design Project: Students measure sprinkler water distribution and model it with a quadratic function. They must: (1) graph parabola and interpret vertex/intercepts, (2) write a recursive model for 10% annual increase in tree planting, (3) recommend planting layout to maximize irrigation efficiency.
Related to SAE:
· Give examples of ways UCF professionals can interact with indigenous communities when preparing to plant and planting trees. 

	Leadership Alignment: (Districts to complete for each unit)
Leadership alignment must include a unit specific project/activity that aligns with the 21st Century Leadership Skills. 
· Students will analyze how parts interact to produce overall outcomes in complex systems (2.B.1) by performing each step necessary to successfully plant a tree for sustainable growth
· Students will demonstrate ability to work effectively and respectfully with diverse teams (3.B.1) by participating in indigenous UCF practices (ex: planting ceremonies, practice using indigenous planting tools).
· Students will assume shared responsibility for collaborative work, and value the individual contributions made by each team member (3.B.3) and work effectively in a climate of ambiguity and changing priorities (7.A.2) while planting trees.

	Industry Standards and/or Competencies: Agriculture. Food, and Natural Resources (AFNR) Career Cluster Content Standards

AFNR: NRS
· NRS.01.05. Apply ecological concepts and principles to terrestrial natural resource systems. 
· NRS.04.01: Demonstrate natural resource protection, maintenance, enhancement, and improvement techniques.
   

	Aligned Washington State Academic Standards

	Mathematics: Common Core
	· F.LE.A.1 Distinguish between situations that can be modeled with linear functions and with exponential functions.
· F.LE.B.5 Interpret the parameters in a linear or exponential function in terms of a context.
· F.A.1.a Determine an explicit expression, a recursive process, or steps for calculation from a context.
· F.IF.C.7a – Graph quadratic functions and interpret features. 
· F.BF.A.1a – Write functions recursively and explicitly. 
· F.LE.A.1 – Distinguish between linear and exponential models.

	Science
	Life Science 
HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems of different scales
HS-LS2-7. Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity.
Engineering Design  
HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible social, cultural, and environmental impacts.

	Science and Engineering Practice
	Disciplinary Core Idea
	Crosscutting Concept

	Designing Solutions
Using Mathematics and Computational Thinking.
	ETS1.B (Developing Possible Solutions) 
LS2.A (Ecosystem Dynamics).
	Cause and Effect
Systems and System Models.



	Unit 6: Remote Sensing and Data Analysis  
	Total Learning Hours for Unit: 40  

	Unit Summary: This unit highlights advanced forestry industry tools such as GIS, iTree, and remote sensing technology. Students apply academic standards in geometry, systems of equations, and probability (A.REI, G.GMD, S.CPA) along with NGSS standards on human impacts (HS-ESS3) and engineering optimization (HS-ETS1). They analyze canopy volume, carbon sequestration, and heat island effects, comparing scenarios with computational models. Students present findings through technical reports and evidence-based recommendations, demonstrating both scientific literacy and workforce readiness.
*The addendums in the competencies below indicate the unit this competency could be taught per the teacher’s discretion.

Competencies: 
1. Be familiar with the data included in a tree inventory – Trees and People unit 
2. Understand how industry-standard sample methods are used to extrapolate full stand composition – Trees and People unit
3. Understand the purpose of a basic planting site analysis (ex. How much water is available and therefore what kind of tree to plant as well as other ecosystem benefits that this tree needs to provide?)  - Tree Planting unit     
4. Be able to use a map or GPS to locate a tree – Tree Planting unit
5. Reflect on how climate change data will impact future decisions regarding the urban and community forests in a community – Trees and People unit  


	Performance Assessments: (Districts to complete for each unit)
Example assessments for this unit include:
· Evaluate the quality and validity of personally generated and internet sources of data. 
· Collect a data set with appropriate accuracy and precision. Example data sets include tracking plant growth, population survey, population mortality rates, 
· Convert between and use imperial and metric systems in preparing for tree planting
· Organize and manipulate data in a spreadsheet (ex: Sort, table, graph functions). 
· Use probabilities to make decisions surrounding care of trees.
· Extract and archive data from external sources to make predictions of weather in an area during a growing season.
· Use iTree to estimate potential environmental benefits of existing or newly planted trees over time.
· Using Excel, collect data on tree characteristics in a local neighborhood (use a local tree inventory as a guide) and compare data to the community tree inventory data.
· Use DBH to estimate tree size and explore how this data informs a community’s plans for tree removal/new planting.
· Participate in setting up sample and/or transect plots to extrapolate full stand composition of a local community forest.
· Explore the risk factors of trees based on height/age/life span and proximity to a target. 
· Use coordinate points (a legal description and/or a waypoint in GIS) to locate a tree.
· Participate in a planting site analysis considering all the different data points required to make an informed decision as to the “right tree, right place”.
· Investigate how a community is using climate change models to inform decisions regarding their urban and community forests. 
· Use Excel to record measurements of the life cycle of a tree and/or shoot measurement across varieties and describe how this data can inform decision making.
· Approximate tree canopy volume by modeling it as a cone or sphere using geometric formulas. Collect DBH and height data, calculate canopy volume, and compare volumes across species to evaluate carbon storage potential.
· Given probabilities of ash vs. non-ash trees and infection rates by Emerald Ash Borer, calculate the probability that an infected tree is ash. Show work and explain reasoning in everyday language.
· Urban Forest Carbon Storage Analysis: Students use canopy diameter/height to approximate canopy volume. They must: (1) calculate volume and carbon storage, (2) graph canopy volume vs. DBH and fit regression, (3) solve a system of equations to balance planting density vs. water supply, (4) calculate conditional probability of pest infection by species, (5) present findings in a written report.
· Students will use GIS/iTree to model how different urban forestry strategies (increased canopy cover, drought-resistant species) affect urban heat islands, stormwater runoff, and CO₂ sequestration. They will compare scenarios and recommend a city-wide plan.
Related to SAE:
· Collect data to measure change over time based on a chosen variable. 
· Use proper documentation and sourcing for final project. 
· Use findings from a model to make recommendations or test a hypothesis within an A&F system. 
· Create a presentation that describes data used to predict the impact of one or more variables on an A&F system. 
· Utilize gathered data in final report. 
· Use maps, GPS, and other tools to define the boundaries of a local restoration site that will be used in the final project.

	Leadership Alignment: (Districts to complete for each unit)
Leadership alignment must include a unit specific project/activity that aligns with the 21st Century Leadership Skills. 
· Students will use various types of reasoning (inductive, deductive, etc.) as appropriate to the situation (2.A.1) and interpret information and draw conclusions based on the best analysis (2.C.4) by using a climate data set (rainfall, winter lows, summer highs, etc.) to show how this data supports the community’s decision to plant a certain species of tree.
· Students will access information efficiently (time) and effectively (sources) (4.A.1) by accurately completing tree health inventories.
· Students will evaluate information critically and competently (4.A.2) by using probability to make decisions surrounding care of organisms. 
· Students will use information accurately and creatively for the issue or problem at hand (4.B.1) by collecting a data set that tracks organismal growth. 
· Students will manage the flow of information from a wide variety of sources (4.B.2) by inputting and analyzing data relevant to the industry’s record keeping/admin needs (ex. completion of table, forms). 
· Students will apply a fundamental understanding of the ethical/legal issues surrounding the access and use of information (4.B.3) by recognizing the importance of and the difference between precision and accuracy in data science. 

	Industry Standards and/or Competencies: Agriculture. Food, and Natural Resources (AFNR) Career Cluster Content Standards

AFNR: NRS
· NRS.03.02.01.a. Summarize how to use maps and technologies to identify directions and land features, calculate actual distance and determine the elevations of points.
CRP
· CRP.05.01.03.a. Classify the types of information (e.g., data, research, procedures, regulations, etc.) and resources (e.g., human, financial, technology, time, etc.) that may be used to make workplace and community decision.
· ​CRP.07.01. Select and implement reliable research processes and methods to generate data for decision-making in the workplace and community. 
· CRP.07.01.01.a. Identify and summarize reliable research processes and methods used to generate data for decision-making.
· ​CRP.07.02. Evaluate the validity of sources and data used when considering the adoption of new technologies, practices and ideas in the workplace and community. 
· CRP.08.01. Apply reason and logic to evaluate workplace and community situations from multiple perspectives.​
   

	Aligned Washington State Academic Standards

	Mathematics: Common Core
	HS.DS.1 Formulate multivariable statistical investigative questions and determine how data can be collected and provide an answer, consider causality and prediction when posing the question. 
HS.DS.2 Understand the issues of bias and confounding variables when collecting data and their impact on interpretation. Understand practices for collecting and handling data, including sensitive information and concerns for privacy and how that may affect data collection. 
HS.DS.3 Create and analyze data sets and data displays, including but not limited to scatter plots, regressions, histograms and boxplots using technology to sort or filter data, summarize, and describe relationships between quantitative variables.  
HS.DS.4 Acknowledge the presence of missing data values and understand how missing values may add bias to analysis and interpretation. Examine and discuss competing explanations for data trends observed such as confounding variables. Respond to competing arguments or interpretations of the data of different community groups, paying careful attention to what conclusions the data supports, taking into account correlation versus causation.  
A.CED.A.2 Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.   
A.REI.D.10 Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which could be a line).   
F.IF.B.4 For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the relationship.
G.GMD.A.3 Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems.
S.ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). 
S.ID.A.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation) of two or more different data sets.
S.ID.B.6 Represent data on two quantitative variables on a scatter plot, and describe how the variables are related.
S.ID.C.7 Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data.
S.CPA.4 Construct and interpret two-way frequency tables of data when two categories are associated with each object being classified. Use the two-way table as a sample space to decide if events are independent and to approximate conditional probabilities.
S.CPA.5 Recognize and explain the concepts of conditional probability and independence in everyday language and everyday situations.
A.REI.C.6 – Solve systems of linear equations algebraically and graphically.

	Science
	Life Science 
HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems of different scales.
Earth and Space Science 
HS-ESS3-5. Analyze geoscience data and the results from global climate models to make an evidence-based forecast of the current rate of global or regional climate change and associate future impacts to Earth systems.
HS-ESS3-6. Use a computational representation to illustrate the relationships among Earth systems and how those relationships are being modified due to human activity. 

	Science and Engineering Practice
	Disciplinary Core Idea
	Crosscutting Concept

	Using Computational Thinking
Engaging in Argument from Evidence.
	ESS3.C (Human Impacts on Earth Systems)
ETS1.C (Optimizing Design Solutions).
	Patterns; Scale, Proportion, and Quantity



	Unit 7: Career Pathways  
	Total Learning Hours for Unit: 10 

	Unit Summary: This unit will expose students to various career pathways in the natural resources profession and provide opportunities for students to develop and enhance their employability skills.

 Competencies: 
1. Outline the key components to include in applications, cover letters, and resumes.  
2. Describe individual skills and experiences that are relevant to natural resource jobs. 
3. Navigate the employment sections of natural resource organization websites (both public and private).  
4. Learn about natural resource jobs that relate to the student’s career goals. 
5. Understand soft and hard skills that contribute to career success.  
6. Understand the required skills, certifications and degrees required for various restoration ecology jobs.


	Performance Assessments: (Districts to complete for each unit)
Example assessments for this unit include:
·  Complete a self-assessment to identify qualifications and reflect on opportunities for future job skill growth. 
· Create a list of gained individual skills and experiences that are relevant to natural resource jobs. 
· Write a resume and cover letter that integrate the skills learned through the course. 
· Complete a practice job application. 
· Prepare for, and participate in, a mock job interview for a natural resources position. 
· Describe how course learning relates to the students’ future academic and career goals. 
· Research certifications, training, or postsecondary programs that relate to student's career goals. 
· Conduct a job search. 
Related to SAE: 
· Present SAE project to the public and potential employers. 
· List knowledge, skills, and abilities gained in the course.  

	Leadership Alignment: (Districts to complete for each unit)
Leadership alignment must include a unit specific project/activity that aligns with the 21st Century Leadership Skills. 
· Students will balance short-term and long-term goals (8.A.2) by describing how course learning relates to the students’ future academic and career goals. 
· Students will demonstrate initiative to advance skill levels towards a professional level (8.C.2) by completing a self-assessment to identify qualifications and reflect on opportunities for future job skill growth and creating a list of gained individual skills and experiences that are relevant to natural resource jobs.

	Industry Standards and/or Competencies: Agriculture. Food, and Natural Resources (AFNR) Career Cluster Content Standards   

AFNR Cluster Skills 
· CS.05 Describe career opportunities and means to achieve those opportunities in each of the Agriculture, Food & Natural Resources career pathways. 
· CRP.10.01. Identify career opportunities within a career cluster that match personal interests, talents, goals and preferences. 

CRP
·  CRP.01.03. Identify and act upon opportunities for professional and civic service at work and in the community. 
·  CRP.02.01. Use strategic thinking to connect and apply academic learning, knowledge and skills to solve problems in the workplace an d community. 
·  CRP.04.01. Speak using strategies that ensure clarity, logic, purpose and professionalism in formal and informal settings. 
· CRP.04.02. Produce clear, reasoned and coherent written and visual communication in formal and informal settings.
   



	Unit 8: Supervised Agricultural Experience (SAE) Project    
	Total Learning Hours for Unit: 10 

	Unit Summary: Students will demonstrate their learning by completing a Supervised Agricultural Experience Project (SAE). Students will work individually and, in a group, to consider their strengths and areas for future learning in performing restoration work. 

Competencies: 
1. Understand the benefits of the SAE for skill development, leadership, and career success.  
2. Understand the connection between SAE and FFA. 
3. Describe the two types of SAE: 
a. Foundational SAE (Career exploration & planning (high school and beyond plan), Personal financial planning and management, Workplace Safety, Employability skills for college and career readiness, agricultural or forestry literacy)  
b. Immersion SAE (Entrepreneurship/Ownership, Placement/Internships, Research (Experimental, Analytical, Invention), School Business Enterprises, Service Learning)  
4. Select an SAE topic that relates to course topics and the student’s personal interests, academic goals, and career goals. 
5. Develop procurement and funding plans. 
6. Understand how presentation and reporting formats influence delivery of content to audiences. 
7. Use systems thinking (interconnectedness, emergent properties, causality, feedback loops in an ecosystem) to develop SAE project. 
8. Demonstrate flexibility. 
9. Demonstrate self-directed learning skills.  


	Performance Assessments: (Districts to complete for each unit)
Example assessments for this unit include:
· Select a final project format that effectively delivers content (ex: PowerPoint, YouTube video, report, radio public service announcement, poster, tri-fold display, brochure, map, website or blog, event, phone app, etc.) 
· Write a report that investigates a topic covered in the course. 
· Use Ag Experience Tracker (AET) System or equivalent utilized to track SAE Project. 
· Outline the components to be used in final project: 
· Determine the goals of the SAE project. 
· Identify resources and data to be collected to meet project goals. 
· Select the types of data that will be meaningful. 
· Collect data to be used in the final project. 
· Keep records that pertain to the chosen SAE project. 
· Enter data into an Excel spreadsheet. 
· Create maps that display necessary data. 
· Cite sources. 
· Prepare and deliver final project deliverables.


	Leadership Alignment: (Districts to complete for each unit)
Leadership alignment must include a unit specific project/activity that aligns with the 21st Century Leadership Skills. 
· Students will demonstrate initiative to advance skill levels towards a professional level (8.C.2), balance short-term and long-term goals (8.A.2), and monitor, define, prioritize and complete tasks without direct oversight (8.B.1) by completing an SAE.

	Industry Standards and/or Competencies: Agriculture. Food, and Natural Resources (AFNR) Career Cluster Content Standards    

AFNR NRS
NRS.03. Develop plans to ensure sustainable production and processing of natural resources.   
·  NRS.03.01. Sustainably produce, harvest, process and use natural resource products (e.g., forest products, wildlife, minerals, fossil fuels, shale oil, alternative energy, recreation, aquatic species, etc.).   
·  NRS.03.02.01.b. Apply cartographic skills and tools and technologies (e.g., land surveys, geographic coordinate systems, etc.) to locate natural resources. Create GIS maps that show different projects in a forest and the ongoing results of those projects.  
 
AFNR Cluster Skills 
CS.01.05:  Awareness: Desire purposeful understanding related to professional and personal activities.  
Level 2  
CS.01.05.01.b.  Analyze the impact of trends and issues on the community.  
Level 3  
CS.01.05.01.c.  Articulate current issues that are important to the local, state, national and global communities.  
CS.01.05.02.c.  Perform leadership tasks associated with citizenship.    
  
CRP
·  CRP.01.03. Identify and act upon opportunities for professional and civic service at work and in the community. 
·  CRP.02.01. Use strategic thinking to connect and apply academic learning, knowledge and skills to solve problems in the workplace and community. 
·  CRP.04.01. Speak using strategies that ensure clarity, logic, purpose and professionalism in formal and informal settings. 
·  CRP.04.02. Produce clear, reasoned and coherent written and visual communication in formal and informal settings. 
·  CRP.10.01. Identify career opportunities within a career cluster that match personal interests, talents, goals and preferences. 
  
SAE  
·  SAE.01.01   Students will establish and conduct Supervised Agricultural Experience Projects (SAE).  
·  SAE.01.01.b.     Explain the benefits of SAE projects to skill development, leadership and career success.  
·  SAE.01.01.c.     Explain the connection between SAE and FFA.  
·  SAE.01.01.d.     Explain the five types of SAE (Entrepreneurship, Placement, Research, Exploratory, Improvement).  
·  SAE.01.01.e.     Explore ideas for SAE projects.  
·  SAE.01.01.f.      Explain how SAE projects support academic achievement.  
·  SAE.01.01.g.     Select and establish an SAE project.  
·  SAE.01.01.h.     Explain and keep records on established SAE projects.  
·  SAE.01.01.i.      Explain SAE project Supervision, visitation and assessment.  
· SAE.01.01.l.      Explain the three-circle concept for SAE, FFA Leadership, Classroom/Laboratory in an Agriculture Education program.
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