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Surface Area to Volume (SAV) Ratios
The Life Science Context

One of the first experiences that students have with a discussion of the relationship between surface area and volume is during the study of cell structures and the size of animals in middle school life science or first year biology in high school.  The following URL provides an example of an NSTA activity that involves determining the affect of the SAV Ratio on the rate at which a solution of ammonium hydroxide diffuses into Phenopthalien Agar.  This relates to a discussion of how SAV Ratios limit the size of cells.
http://www.accessexcellence.org/AE/SH/NSTA_SF/brown.html
SAV web sites that relate to Life Science

· How Surface Area to Volume Ratios Limit Cell Size http://www.ucs.mun.ca/~iemerson/lectures1001/coursenotes/SAtoV.html
· Animal Metabolism Rates http://www.tiem.utk.edu/~gross/bioed/bealsmodules/area_volume.html
· Modeling limits to cell size http://www.accessexcellence.org/AE/AEC/AEF/1996/deaver_cell.html
· Practical limits to the size of both large and small animals http://curriculum.calstatela.edu/courses/builders/lessons/less/les9/area.html
· Impact on organisms: http://en.wikipedia.org/wiki/Surface_area_to_volume_ratio
· Allen’s Rule: http://en.wikipedia.org/wiki/Allen's_rule
· How cells get around the surface area to volume ration problem http://www.hillstrath.on.ca/moffatt/bio3a/cellbio/sa-vsoln.htm
The Mathematics Context:
Use block sets like the block sets available at Target (123 blocks for $9.99).  

· http://www.target.com/gp/detail.html/sr=1-1/qid=1181674026/ref=sr_1_1/601-9355480-5640126?ie=UTF8&asin=B000067NXE
Teachers could use a ruler collect data necessary to collect volume and surface area with cubes made of 1 block, 4 block, 27 blocks, and 64 blocks.  If we had an extra set they could make a cube using 125 blocks.
Then they can calculate the SAV Ratio on a worksheet or use a SAV Ratio on-line calculator that is available at:
· http://www.cod.edu/people/faculty/chenpe/sa-ratio.html
Another mathematical activity would be to have teachers be given marbles of different diameters and determine the SAV Ratios. This would require using the formula for the surface area and volume of a sphere. 
Physical Science Context:
Web sites with examples of typical particle size and reaction rate  activities include:
· Marble chip  and hydrochloric acid reaction 
 http://www.crocodile-clips.com/absorb/AC4/sample/LR1502.html  
· Magnesium strips and hydrochloric acid http://www.sep.alquds.edu/chemistry/scripts/Teacher/exp_6.htm 
· Some simple experiments http://www.rogers.k12.ar.us/users/ehutches/reactionratelab.html 
