STEM Middle and High School Mini Lesson Template
Title: Forestry Management Initiative
Laura Mayer, Smithburg High
Grade Level: High School- Natural Resource Management (woodland management)
Questions to ask before designing a lesson:
1.  What is the essential question(s) for the lesson?  

· What are the different alternatives for managing a large plot of woods?
· How does human activity affect the wildlife populations within a habitat?

· Design and calculate their own 400 acre plot of woods

a. Why is this question relevant?
This lesson is to help students apply what they have learned through a mock simulation of their property and how the results reflect the interactions of human activities with animals, accounting for profit earned, and visitors that were attracted to their property.  This lesson is an extension of timber harvesting (including cuts made, measuring trees and calculating data, fire control, and the history of parks and their management). 
b. What is the connection to real life?

Property management is a skill we can all explore if one owns or rents a type of property.  It also allows the increase of math skills when performing calculations of profit.  Students also explore the options available to managing a wooded plot, such as timber harvesting, camping, hiking/biking, wilderness preservation, and hunting/fishing.    
2. What techniques are used to make the lesson:

a. inquiry- based?  
Students were to construct their own simulation of a 400 acre national/state park and solve their management issues between profit, wildlife, and visitor attractions.  
b. project- based?  
They are to create their property based on background knowledge to create a colored 400 acre plotted map of their area and each areas use.
3. What are the lesson outcomes?
· Students will list activities of humans that can be managed for on property. 

· Students will compare the aspects of those activities as results of profit, number of visitors, and number of wildlife species.
· Students will determine how change would affect their outcomes

· Students will calculate and use math skills to determine overall totals.  

4. How is participant discourse promoted?
Students will reflect on ideas to each other and share what worked within their plot and how they could improve it.  
5. How are science, technology, engineering, and mathematics addressed in the lesson?
Science:  lesson touches forestry concepts for environmental science.
Technology: Students use calculators to calculate profits and totals, and a ruler to draw their trails or roads.
Engineering:  Students are designing their own plots of ground for state parks.  
Mathematics:  Students will use multiplication, division, subtraction, and addition to calculate totals.   

6.  Use the table below to match standards.
	Standard
	Standard Number (s)
	Activity

	Common Core Standard for Mathematical Practice
	2
	Reason abstractly and quantitatively

	International Technology Education Association Standards for Technological Literacy
	4

5


	Cultural, social, economic, and political effects of technology
Effects of technology on the environment

	Common Core Reading Standards for Literacy in Science and Technical Subjects
	1
	Read closely; cite specific textual evidence

	Common Core Writing Standards for Literacy in History/ Social Studies, Science and Technical Subjects
	7
	Use of technology to produce and publish writing

	Skills and Processes Core Learning Goals for Science
	6
7
	Use mathematical processes
Show connections between science and other fields of knowledge



	Content Standard
	4B
	Land and water use in Forestry


7.  5E Model – STEM lessons will use the 5E Model
	5E Lesson Components
	Description of  Activity

	Engagement

The activities in this section capture the participants’ attention, stimulate their thinking, and help them access prior knowledge.
	Ask the class if they had their own property, what would they do with it?

	Exploration

In this section, participants are given time to think, plan, investigate, and organize collected information.
	Read through the front of the packet to collect information and guidelines to make decision.

	Explanation

Participants are now involved in an analysis of their exploration. Their understanding is clarified and modified because of reflective activities.
	Students plot their map, then calculate.  Their calculations reflect their decisions of management use.  Students then get into groups and share their calculation totals.  

	Extension

This section gives participants the opportunity to expand and solidify their understanding of the concept and/or apply it to a real world situation.
	Students may review the history of the national park service as well as write a paper on their results.  Students may create a brochure on coming to their property and advertize to bring in visitors.  Students may also use computer programs of Sim City, ect. Or use websites to set up and facilitate their own woodlands.  

	Evaluation

Evaluation occurs throughout the lesson. Scoring tools developed by teachers and participants target what participants must know and do. Consistent use of scoring tools improves learning.
	Write a reflection of how their property value went up or down based on their calculations and their focus when they started the project.  


Lesson Plan outline:
Background:  students should measure tree diameters and height using dendrology tools and equipment.  They should be familiar with terms and management practices for different types of timber cuts including selective cuts, salvage cuts, sanitation cuts, and clear cuts.  

Materials:  worksheet, color pencils, calculators, highlighters

Procedures: 

1. Go over background information with the students in previous lessons.

2. Pass out the worksheet “if you were boss” from Project learning tree.

3. Read it as a class, highlighting costs and profit amounts.

4. Once students have read the front, have them draw their 400 acre plot on the graph paper using color pencils.  Students should have a legend to identify color codes for the areas they used.  

5. Have them count their acreage totals for each activity that took place on their property.

6. Go over the calculations as a class for the first 2 rows.

7. Have the students finish the calculations for their 400 acres.  

8. Total all the columns on the worksheet.
9. Have the students get into groups and discuss their results comparing column totals.
10. As a class discuss whether they were focused on one area when they plotted their graph or if they were focused on multiple areas.  

Evaluation:  Collect the papers and grade on completion of the activity.  Plots must be colored and totals must be accurate.  
Extensions:  Mathematically calculate the percent of an acre a road or trail takes up.

Go over the history of the National Park Service and their management practices.

Write a paper reflecting their results and how the results compared to other students results or their focus when managing their ground.  

Student Page

What’s the Score?

Complete the columns going down, then go to the next column on the right.  

1. Action             
      2.  Visitors

    3. Wildlife

   4.  Trees
         5. Money

	Wilderness Preserve

# of acres

____________
	_____ (# of acres)

x 5 =

_________visitors
	_____ (# of acres)

x .02= _______owls
_____ (# of acres)

x 1=

_______wood rats

_____ (# of acres)

x 25= _______salamanders

	Not relevant
	_____ (# of acres) x $100 (mgt)=

(-)$_________

_____ (# of visitors) x $2=

$_________

Add (- to +):

$__________

	Hiking/Biking trail

# of acres

____________
	_____ (# of acres)

x 50 =

_________visitors
	_____ (# of acres)

x .02= _______owls
_____ (# of acres)

x 1=

_______wood rats

_____ (# of acres)

x 25= _______salamanders
	_____ (# of acres of trails)

x 150 per acre =

_______ trees cut
	_____ (# of acres)

x $150 (mgt)=

(-)$_________

______(# of acres of trails) x $100 dirt trails or $200 paved trails=

(-)$________

_____(# of trees cut)

x $10=$_________

_____ (# of visitors)

x 2=$________

Add (- to +):

$____________

	Campground

# of acres

____________
	_____ (# of acres)

x 50 =

_________visitors
	_____ (# of acres)

x .02=

(-)_______owls

(disturbed)
_____ (# of acres)

x 1=

_______wood rats

_____ (# of acres)

x 25=

(-)_____salamanders

(disturbed)
	_____ (# of acres of road)

x 150 per acre =

_______ trees cut
	_____ (# of acres)

x $200 (mgt)=

(-)$_________

______(# of acres of road) x $600 dirt road or $1000 paved road=

(-)$________

_____(# of trees cut) x $10= $________

_____ (# of visitors)

x 10=$________

Add (- to +):

$____________

	Hunting/Fishing

# of acres

___________
	Hunters:

_____ (# of acres for hunting)

x 10 =

_________visitors

Fisherman/anglers:

______ (# of acres for fishing) x20= ________visitors
Add to get a Total ______
	_____ (# of acres)

x .02=  _______owls
_____ (# of acres)

x 1=

_______wood rats

_____ (# of acres)

x 25= _______salamanders
	_____ (# of acres of trails)

x 150 per acre =

_______ trees cut
	_____ (# of acres)

x $150 (mgt)=

(-)$_________

______(# of acres of road) x $600 dirt road or $1000 paved road=

(-)$________

_____(# of trees cut) x $10= $________

_____ (# of hunters)

x $50=$________

_____ (# of fisherman)

x $25=$________
Add (- to +):

$____________

	Timber Harvest

# of acres

___________
	Not relevant
	_____ (# of acres)

x .02= _______owls
_____ (# of acres)

x 1=

_______wood rats

_____ (# of acres)

x 25= _______salamanders
	Clear: _____ (# of acres of clear cut)

x 150 per acre =

_______ trees cut

Partial: _____ (# of acres of thinning/selective cuts) x 75=

_______ trees cut

Total trees cut

_______________
	_____ (# of acres)

x $150 (mgt)=

(-)$_________

______(# of acres of road) x $600 dirt road =(-)$________

_____(# of total trees cut) x $10=

$__________

Add (- to +):

$_____________



	Add columns

Total acres

400
	Total Visitors

___________
	_______owls
_______wood rats

_______salamanders
	_______  Total trees cut
	Circle + or –

+/- $ ___________

Total Money


1

