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
	Adapting to Extremes

	Subject
	Biology Adaptation and Evolution

	Grade Level
	9-12

	“Big Ideas”
	Animals and plants have evolved a variety of strategies to cope with the environmental conditions found in polar climates.

	Overview of National Standards


	NGSS 

LS4.c Evolution results primarily from genetic variation of individuals in a species, competition for resources, and proliferation of organisms better able to survive and reproduce. Adaptation means that the distribution of traits in a population, as well as species expansion, emergence or extinction.
LS2.D Group behavior has evolved because 

membership can increase the chances of 

survival for individuals and their genetic 

relatives.



	Your State’s Performance Standards
	Life Science

7. Physical and behavioral characteristics of an organism are influenced to varying degrees by heritable genes, many of which encode instructions for the production of proteins
Students can:

a. Analyze and interpret data that genes are expressed portions of DNA. (DOK 1-2)  

b. Analyze and interpret data on the processes of DNA replication, transcription, translation, and gene regulation, and show how these processes are the same in all organisms (DOK 1-2)  
c. Recognize that proteins carry out most cell activities and mediate the effect of genes on physical and behavioral traits in an organism (DOK 1)  
d. Evaluate data showing that offspring are not clones of their parents or siblings due to the meiotic processes of independent assortment of chromosomes, crossing over, and mutations (DOK 1-2)  
Explain using examples how genetic mutations can benefit, harm, or have neutral effects on an organism (DOK 1-
9. Evolution occurs as the heritable characteristics of populations change across generations and can lead populations to become better adapted to their environment
a. Analyze and interpret data on how evolution can be driven by three key components of natural selection – heritability, genetic variation, and differential survival and reproduction (DOK 1-3)  
Earth Science

4.  Climate is the result of energy transfer among interactions of the atmosphere, hydrosphere, geosphere, and biosphere
Students can:

a. Develop, communicate, and justify an evidence-based scientific explanation that shows climate is a result of energy transfer among the atmosphere, hydrosphere, geosphere and biosphere (DOK 1-3)  
b. Analyze and interpret data on Earth’s climate (DOK 1-2)  
c. Explain how a combination of factors such as Earth’s tilt, seasons, geophysical location, proximity to oceans, landmass location, latitude, and elevation determine a location’s climate (DOK 1-3)  
d. Identify mechanisms in the past and present that have changed Earth’s climate (DOK 1)  
e. Analyze the evidence and assumptions regarding climate change (DOK 1-3)  
Interpret evidence from weather stations, buoys, satellites, radars, ice and ocean sediment cores, tree rings, cave deposits, native knowledge, and

	Internet Links/Resources
	http://toolik.alaska.edu/edc/journal/index.php
http://www.nps.gov/dena/naturescience/animals.htm
http://www.cultureunplugged.com/documentary/watch-online/play/7498

	Major Events or Activities: “The Learning Plan”
	*Independent research projects on polar animals and their adaptations.

Poster with info, map and graphics, 

Present research projects powerpoint or movie

	Essential Questions
	What environmental conditions exist in the animal's habitat and what are the strategies used by the animal to cope with these conditions?

	Safety Considerations
	Take a break form the computer every 8 hours?

Don't chase large carnivores for photo ops.



	Assessment
	Assessment Plan: 
Daily Progress grade
Poster rubric

Presentation rubric

Hands on demonstration or model related to the presentation, insulation, camoflauge,  body plan, 


	5 E Inquiry Model
	Engage
	Polar wildlife presentation; Penguin Paradise, discussion

Movie on Arctic Nat. Wildlife Refuge

	
	Explore
	Brainstorming session- What are some of the animals that inhabit polar regions? what special adaptations do they possess?

	
	Explain
	Small group discussion of each student's animal and plan for a demo or model. Peer review of plan, ideas, constructive suggestions.

	
	Extend
	Visually stimulating Poster development with graphics and information. Required hand drawn picture or painting of the animal.

Prepare powerpoint or movie

	
	Evaluate
	Class presentation and evaluation with rubric

	Strategies or other information (optional)
	

	Documentation of Resources
	


