Classroom Implementation Strategy Template

Due Date: DRAFT or OUTLINE due Before Departing for the Expedition
                        FINAL due 1 Year After Returning from the Expedition
	Title
	Using Polar Science to Understand the Nature of Science

	Subject
	Biology

	Grade Level
	9th grade

	“Big Ideas”
	Scientific methodology involves observing, asking questions, making inferences, forming hypotheses, conducting controlled experiments, collecting and analyzing data and drawing conclusions.



	Overview of National Standards


	Ties into K-12 National Framework Dimension 1 of Understanding Scientific Processes

	Your State’s Performance Standards
	BVSD Science Standard 1: Students apply the process of scientific investigation and design, safely conduct, communicate about and evaluate such investigations.



	Internet Links/Resources
	www.Polartrec.com
Arctic LTER: http://ecosystems.mbl.edu/arc/default.html



	Major Events or Activities: “The Learning Plan”
	Students will investigate the nature of science through polar science on past and present PolarTREC investigations, then ask questions of their own and use data from Toolik and/or other long term research stations to inform their answers.

	Essential Questions
	1) What types of questions and hypotheses can be answered by science?

2) What elements of design are critical in conducting a scientific investigation?

3) How can we evaluate scientific investigations and data to make sure they are consistent with standard scientific practice and accurate?

4) What role does communication play in science?

5) How do changes in biotic and abiotic factors affect ecosystems?



	Safety Considerations
	No real safety concerns in this unit


	Assessment
	Assessment Plan: Students will be assessed throughout the unit via two oral presentations and a final assessment as describe in the evaluate section.

	5 E Inquiry Model
	Engage
	I will show students a video (that I make) from my PolarTREC expedition that focuses on the research team doing science. I will also use Heidi’s video from Antarctica to give students a view of science happening at both Polar areas.

	
	Explore
	Students will choose a past or present PolarTREC expedition to investigate. They will read past journals and answer key questions about the expedition they are following pertaining to the process of science (see questions below)

	
	Explain
	Students will present a summary of the expedition they followed with an emphasis on how the expedition has informed their understanding of the process of science. Ultimately, as a class we will review the steps of the process of science and expand our understanding of each step.  

	
	Elaborate
	I will introduce students to the Arctic Long Term Ecological Research Site and the variety of data available. In teams, students will ask questions and do background research on a topic of their choosing that ties into data available on the site. OR students can use the time-laps camera video then ask a question that can be answered by the data we took in the field (snow depth, thaw depth, soil temp, etc). Additionally, if they choose students may make comparisons between data from similar project at the Arctic LTER and the Niwot Ridge LTER (near Boulder). They will use the data to inform their answers and then determine what further research needs to be done.



	
	Evaluate
	Students will be given a article that discusses polar research. They will need to identify and discuss each step of the scientific method to demonstrate their understanding of the process of science.

	Strategies or other information (optional)
	· I am not totally sure the “Elaborate” portion will be possible. I will likely need to identify certain datasets for students to use. Ideally I would use data from It my research this summer, but I am not entirely sure what data will be available for me to use next fall since it is the first year of a 4 year project.

· **so far the data from the project has not been available. I still hope to use the data in the near future, but for now we are using data from research stations in polar regions to ask and answer questions on the polar regions.

	Documentation of Resources
	


Questions for Students Exploration of PolarTREC research:

1) Who is part of the research team? 
2) Observing: 

a. Describe the purpose of the research. 

b. Where are they researching?

c. Why is that location an important part of their research?

d. What science concepts are important in the project? Describe these concepts/ideas.

3) Inferring and Forming Hypotheses: 

a. What questions or hypotheses are they attempting to test or answer?

4) Designing Controlled Experiments: 

a. Describe their experimental design. 

b. What variables are they attempting to control? 

c. What is their experimental variable or group?

d. What was their sample size?

5) Collecting and Analyzing Data:

a. What data did they collect?

b. What technology did they use to help in their data collection?

c. Are there any sources of error in their data collection?

6) Drawing Conclusions:

a. What did they learn from their research? Can any conclusions be drawn?
b. What is the broader context of their work (why does it matter/why is it important)?

c. What complications or difficulties did the team encounter? 
7) In a paragraph or two explain how this expedition has informed your understanding of the process of science and how scientists do science.

