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One Day: GLOBE Carbon Cycle Project – Field Measurements
[bookmark: _GoBack]Note: This agenda is only recommended for participants who have prior knowledge in the GLOBE Land Cover/Biology protocols.  Alternatively, this could be used as a face-to-face workshop agenda with participants who have reviewed the Carbon Cycle Fieldwork materials on-line in preparation for implementing it in an urban setting (non-standard site).    
How does carbon storage in our school’s Carbon Cycle Sample Site relate to carbon storage in the world’s biomes?
Why is it the same or different?
How does our local carbon storage play a role in the climate system?
Indentifying new research questions…
How could we alter our sample site or local area to increase carbon storage?
Is this always beneficial?

	Time
	Activity
	Key Materials

	30 min
	Overview, Unit Questions
	

	50 min
	Biomass Units
	MUC Level 1&2 Figure

	20 min
	Site Selection 
	Google Earth

	20 min
	BREAK
	

	20 min
	Site Set-Up 
	Standard vs Non-standard

	10 min
	How to Measure Trees (Essentials only: 1.35m, DBH vs. CBH, precision & accuracy)
	

	35 min
	Allometry: Not a Llama Tree
	

	10 min
	Walk to Site
	

	15 min
	Non-standard Tree Mapping
	Google Earth, sketch books

	20 min
	Tree Circumference
	

	15 min
	Shrub and Herbaceous Biomass
	

	25 min
	Questions and Return to Classroom
	

	20 min
	BREAK
	

	35 min
	Biomass Analysis
	

	25 min
	Unit Question: Answer and Discussion
	


 


Three Day: GLOBE Carbon Cycle Project
Essential Question: Why is everyone talking about carbon?
Day 1 Unit Question: Where is carbon found and how does it travel through the Earth system?

	Time
	Activities
	Key Materials

	8:30-9:00
	· Networking 
	

	9:00-9:35
	· Ice breaker - Sphere Partners
· Logistics 
· The GLOBE Program 
· The GLOBE Carbon Cycle Project
	· Photo release
· Sphere worksheet
· CC PPT


	9:35-9:50
	· Introduce Essential and Unit Questions
· EQ: Why is everyone talking about Carbon?
· Carbon is found everywhere and it travels
· Diagramming is a tool that helps us understand systems
· UQ: Where is carbon found and how does it travel through the Earth system?
	Suggested: KWL (or other graphic organizer)

	9:50-10:10
	· What is a System?
	Suggested: Frayer model (or other graphic organizer)

	10:10-10:25
	BREAK
	

	10:25-11:35
	· Paperclip Simulation Demonstration (10min)
· Paperclip Questions & Math Extensions
· Modeling PowerPoint (10min)
· iSee Player Introduction (30min)
	

	11:35-11:45
	Reflection and Discussion
	

	11:45-12:15
	Carbon Cycle Adventure Story
	

	12:15-1:15
	LUNCH
	

	1:15-1:45
	· Carbon Cycle Game
· Residence Time discussion
	

	1:45-2:45
	· Getting to Know the Global Carbon Cycle 
· Carbon Cycle Extensions:  (a) How big is a petagram? (b) Human Carbon Pool (c) Residence Time v. Turnover Rate
	C cycle diagram (computer)


	2:45-3:00
	BREAK
	

	3:00-3:50
	Paper-pencil Global Carbon Cycle Model
	

	3:50-4:00
	Systems definitions improvements (revisit Frayer model)
	

	4:00-4:10
	· Introduction: Carbon incorporation into plants
· Plant experiments, wood density & field activities
	PPT

	4:10-4:25
	· Review/Reflect/ Discuss Unit Question
· Introduce Day 2 Unit Question
	

	4:25-5:00
	Wrap-Up
	



Day 2 Unit Question: Is there more carbon stored in the global human population or trees of New Hampshire?

	Time
	Activities
	Materials

	7:45-8:15
	Networking
	

	8:15-8:30
	Day 2 Introduction 
	

	8:30-8:45
	Introduce Day 2 Unit Question: What do we need to know to answer this question?
	UQ poster

	8:45-8:55
	· ‘Taking students outside’ Discussion   
· Field Activity Sequence
· Field Flow Chart
	

	8:55-9:25
	· Biomass Units
· Field Activity Sequence
	

	9:25-9:40
	BREAK (Turn on computers & OPEN Google Earth)
	

	9:40-10:40
	· Biome Slideshow
· Site Selection, teachers use Google Maps/Google Earth to make a site selection for training
· Diagrams of your ecosystems on board 
· Use MUC guide and discussions to determine what each person will measure
· Review Field Flow Chart
	GoogleEarth
PPT slides

	10:40-11:10
	How to Measure Trees
	Tree Cookies
Tape measures

	11:10-11:45
	· Allometry: Not A Llama Tree
· Review field concept flow chart
	Tapes measures
Species group list and graphs

	11:45-12:00
	· Review Unit Question
· Develop a method & calculate the human component 
· Build UQ equation for trees 
	

	12:00-12:05
	· Field Sequence Chart Review
	

	12:05-1:05
	LUNCH 
	

	1:05-1:15
	Review Field Clip Boards
	

	12:55-1:05
	Walk to field site
	

	1:05-2:35
	· Skills: compass, pacing
· Sample site set-up
· Picture Post 
· GPS 
· Tree Mapping: distance, azimuth, species
· Tree CBH
	Compasses
Meter tapes
Tree Guides
Data sheets
Circumference guide
Team instructions
Rubrics

	2:35-2:50
	Reflection/Return to Classroom
	

	2:50-3:05
	BREAK
	

	3:05-4:15
	· Fieldwork Data Entry 
· Sample Site Biomass Analysis 
	

	4:15-4:30
	Scaling –using maps and grid paper
	

	4:30-4:40
	Unit Question final calculations 
	

	4:40-4:45
	Extensions: How would carbon storage change if, Carbon Footprint analysis
	

	4:45-4:55
	Introduce Day 3 Unit Question 
	

	4:55-5:00
	Wrap-Up
	




Day 3 Unit Question: How does carbon storage change within and between ecosystems?

	Time
	Activities
	Materials

	7:45-8:30
	Networking
	

	8:30-8:55
	Introduction to Day 3 and Day 3 Unit Question
	

	8:55-9:55
	· Carbon cycle and climate change PowerPoint
· We have identified the system is not in equilibrium, in regard to the atmosphere what are the consequences if this "condition" continues?
	PPT

	9:55-10:10
	BREAK (take out computers)
	

	10:10-10:50
	· Plant-a-Plant Activities
· Seed Germination
· Field Investigation/Inquiry/Student Research scaffolding of choice
	Inquiry scaffolding of choice


	10:50-11:50
	· Biomass Accumulation Model
· Overview & instructions (10 min)
· Screencast Tutorial (5min)
· Story & Worksheet 1 (45 min)
	

	11:50-12:50
	LUNCH 
	

	12:50-1:40
	· Biomass Accumulation Model 
· Worksheet 2
	Computers

	1:40-1:55
	Discussion/Reflection
	

	1:55-2:30
	· Biomass Accumulation Model – Extension 1 
· Discuss limitations and assumptions of modeling
	

	2:30-2:45
	BREAK
	

	2:45-3:15
	· Biomass Accumulation Model – Extension 3 
· Connecting biomass/carbon to future conditions
	

	3:15-3:30
	Challenges/Solutions of modeling in the classroom
	

	3:30-3:35
	Day 3 Unit Question Discussion 
	

	3:35-4:30
	Final Wrap-up, Certificates, Evaluations
	




Suggested Reflection Instructions
1. Mark (circle, highlight, post-it note on page, etc.) 1-3 things in your notebook that you learned that you had indicated that you wanted to learn about.  Consider how this will help you in your future work.
2. Highlight topics that you do not feel were addressed enough for your complete mastery of the topic by this workshop.  Can you think of the type of research or resources required or available to further enhance your professional development in this area?
3. Make note of 2 or 3 activities you think will work particularly well in your work in the future.  In what context do you think these activities will be implemented? 
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