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and self motivation. Being written at a 5th 
- 8th grade level, I believe that the main goal 

was to establish a desire to further learn more about the student's environment. I believe 

a partial disadvantage to this curriculum is that many of the animals and plants discussed 

in the unit are of an alpine environment, which is not similar to northern Minnesota. 

With some research, a substitution can be made for the varying plants and animals in the 

activity. 

The Below Zero curriculum from the Canadian Wildlife Foundation and WILD 

Program, in my opinion, is the most researched and scientifically sound program. While 

having over 40 years of science education experience, the Canadian Wildlife Foundation 

has been able to identify the national science need of winter appreciation and have the 

funding to create an easily implemented curriculum for educators and non-educators 

alike. I believe this curriculum is the most easy to implement into any educational 

setting. Complete with workshops, manuals, training kits, and internet resources, these 

ideas can be adapted usage as a single unit, or as supplementation to existing materials. 

Based on my observations, almost all of the activities have variations to challenge any 

background of student. I also think that of the three compared curricula, the Below Zero 

curriculum does the best job of addressing human interactions and influences in the 

environment, which in my opinion should be a looming shadow in all activities. As the 

human population grows exponentially, individual lifestyles, consumer choices, and 

behavioral consequences have an even greater impact on our world than they did several 

decades ago. I believe a distinct disadvantage to the Below Zero curriculum is that being 

a Canadian resource, many of the societal environmental issues, regional references, and 

measurable units are different. As a classroom teacher, I will have to spend time 
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converting and researching the Canadian regions and have some knowledge of similar 

experiences in the United States with which to provide a similarity too. 

When choosing one curriculum to supplement and implement in an existing 

science classroom in northern Minnesota, I support using the Below Zero curriculum 

from the Canadian Wildlife Foundation WILD Program. Overall, I feel it presented its' 

lesson plans in the most usable fashion, provided the most flexibility for incorporation 

into the classroom, was the most researched in science pedagogy and principles, and had 

the best overall ecological philosophy about winter ecology. Despite the disadvantage of 

being a Canadian resource, I recommend this as the best curriculum for teaching winter 

ecology to northern Minnesota high school students. 



31 

Bibliography 

American Institute for Research (AIR) (2005, Jan). Effects ofOutdoor Education 

Programs for Children in California. Executive Summary for California 

Department of Education. Retrieved May 15,2007 from www.air.org 

Arms, K. (2006) Environmental Science. Austin, Texas: Holt, Rinehart, and Winston. 

Boulay, P. (2003, JuI.) Hey, How's the Weather? Minnesota Volunteer, Minnesota 

Department of Natural Resources. 

Canadian Wildlife Federation. Below Zero Education Program, (2005). Retrieved July 

1,2007 from www.wildeducation.org/programs/belw zero.asp 

Colburn, A. (2004, Sept). Inquiring Scientists Want to Know. Educational Leadership 

(62) 1. p. 63-66. 

Diem, K. (2001, Apr). Turn Any Science Topic into Hands-on Fun. Science Scope (24)7. 

p.46-49. 

Dillon, J., Brandt, C. (2006, Jan). Outdoor Education: A BAI Roundtable Summary. NSF 

& The Center for Informal Learning and Schools. Retrieved August 6, 2007 from 

www.exploratorium.comlcils/research/outdoor.html 

Grande, J. (2005, Mar). Slime & Other Adventures in Inquiry-Based, Hands-on Learning. 

Southmayd Elementary School. University of Houston, Texas. Retrieved July 30, 

2007 from www.uh.edu/hti/cu/2005/3/07.pdf 

Haury, D., Rillero, P. (1995) Perspectives ofHands-On Science Teaching. North Central 

Regional Educational Laboratory. Retrieved August 6, 2007 from 

www.ncrel.org/sdrs/areas/issues/content/cntareas/science/eric/eric-2.htm 



32 

Hayley, D., Wishart, P. (1998). Knee High Nature: Winter. Lone Pine Publishing, 

Edmonton, Alberta. 

Hindelang, M. (2002) The Science of Winter Ecology. ESMIS Winter Ecology Institute. 

Michigan Technological University. Retrieved May 1, 2007 from 

http://ed.mtu.edu/esmis/winter 

Instructional Resources Unit (2005). Science 10, A Bibloiography. Curriculum and 

Instruction Branch, Saskatchewan Learning. Retrieved July 13,2007 from 

www.sasklearning.gov.sk.ca/branches/curr/iru/onlib.shtml 

Johnson, G. & Raven, P. (2006). Biology. Austin, Texas: Holt, Rinehart, and Winston. 

Klausner, R. (1996). The National Science Education Standards. A Call to Action. 

Retrieved July 1, 2007from 

http://nap. edu/readingroom. books. nses/htmml/action. html 

Marchand, P.J. (1996) Life in the Cold. Hanover, New Hampshire: University Press of 

New England. 

National Committee on Science Education Standards and Assessment, National Research 

Council, (NCSESA, NRC) (1996) National Science Education Standards. 

Washington, D.C: National Academy Press. 

New York Hall of Science. (1999-2007) The Parent Page. Try Science. Retrieved July 3, 

2007 from http://tryscience.org/parents/wsm 3.html 

Rutstrum, C. (2000) Paradise Below Zero. Minneapolis, Minnesota: First University of 

Minnesota Press Edition. 

Spoden, G. (2005, Jan.) Minnesota Profile: Minnesota Cold. Minnesota Volunteer. 

Minnesota Department ofNatural Resources. 



33 

Strife, S. (2004) Environmental Studies Program. 8-Week Winter Ecology Curriculum. 

University of Colorado at Boulder. Retrieved May 8, 2007 from http:// 

envs.colorado.edu/ 

Umbanhowar, C. (10 July, 2007) Personal Communication. 

Winter Ecology. (2003) New Jersey School of Conservation. Montclair State University. 

Retrieved July 1,2007 from http://www.scam.montclair.edu/njsoc/ 


