Using a Hemacytometer
If we want to know how many cells are in a given volume, we have to be able to count the number in a known volume.  As you might guess from the name, hemacytometers were first used to enumerate erythrocytes, however, any type of cell density can be quantified using this method.
If we are going to know the volume being quantified, then we need to know the length, width, and height of our sample.  Length and width are easy to measure, but height (how deep the fluid sits on the slide) is a little more tricky.  The value of using a hemacytometer is that this depth is known.  Specially made and weighted quartz coverslips are used (be sure to not break these or throw them away) and trap the known depth of 0.1mm.
In addition to being designed to trap a known depth of fluid, the hemacytometer also has an edged, calibrated grid (Fig. 1).  The grid has nine (9) large squares, each 1mm x 1mm.  Therefore, the volume in each large square is 1mm x 1mm x 0.1mm, or 0.1mm3.  But, we like to express volume in ml.  One ml is equivalent to 1cm3 and 0.1mm3 is 0.0001cm3 or 0.0001ml.  Therefore, if we counted cells in the entire grid, we would be getting the number of cells/0.0009ml.  By dividing these numbers out we would end up with the number of cells/ml, which is how we should report our data.  The middle large square is divided into smaller units.  This finer scale is useful for quantifying very abundant or very small cells, for example, from sperm samples.
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Figure 1. Standard hemacytometer grid chamber as viewed under the microscope.

We should get some practice viewing the hemacytometer (it may require some adjustment of light using the diaphragm to see the grid) and in viewing the samples.  We need to come to a consensus as a class as to which grid squares we will be counting cells in.  This partially depends on how abundant the cells are (greater abundance means counting fewer large squares).  
