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Chapter 2: The Basic Skills of the Biotechnology Workplace 
 

Review of Metrics and Metric Measurement 
       
Whenever possible, scientists like to collect experimental results in numerical form. Unlike words, numbers are easy to compare 
and contrast. In the late 1700s, scientists realized that there needed to be a standard, easy-to-use system to make numerical 
measurements and conversions. In response, they devised the metric system, which is based on the number 10. Now, metric 
measurement is the system used in every scientific application.  

It is easy to understand why the metric system was rapidly adopted since it is so much easier to use than the standard, English 
(Imperial) system. Consider, for example, if you want to measure the distance a snake crawls in a day. Using the English system, 
you might measure with a yardstick and determine that the distance is 39 yards, 2 feet, and 4 inches. Now convert that value to just 
yards, just feet, or just inches. It would require computations and complicated fractions and decimals. By the way, the answer in 
inches is 1432 inches. Do you know why?  

Measuring Length  
Since the metric system is based on the number 10, and all metric units are greater or less than others by powers of 10, making 
conversions is simple. The standard metric unit of length measurement is the meter. Common units of metric length measurement 
are greater or less than a meter by 10, 100, or 1000 times. The metric units of length that are commonly used in biotechnology 
include: By looking at the number of decimal places in the unit equivalents, you can see that the difference between these length 
units is 10[mult x], 100[mult x], or 1000[mult x], or one decimal place, two decimal places, or 3 decimal places, respectively. This 
makes it easy to convert between units.  

Unit of 
Measureme
nt  

Abbreviatio
n  

Unit 
Equivalen
ts  

Example of 
Use  

meter  m  0.001 km, 
100 cm, 
1000 mm  

Measuring 
body height  

centimeter  cm  0.01 m, 10 
mm  

Measuring 
root growth  

millimeter  mm  0.001 m, 
0.1 cm, 
1000 µm  

Measuring 
seed lengths  

micrometer  µm  0.001 mm  Measuring 
cell size  

 
 

For example, 1 mm is 0.001 m. So, to convert between millimeters and meters, just remember that a millimeter is 1/10 x 
1/10 x 1/10, which is 1/1000 of a meter (3 decimal places or 3 powers of 10 or 1000x smaller than a meter). Then, 
move the decimal point to the right three places. The direction the decimal is moved depends on which way you are 
converting: bigger to smaller units or smaller to bigger units. This is called the BS Rule.  
 
Use the BS Rule to know which way to move the decimal. The arrows in the BS Rule show how to move the decimal 
point in the value to be converted: to the right (multiplying) if converting from big units to small units, or to the left 
(dividing) if converting from small units to larger ones.  
For example, let us say a measurement of 1.25 m of tubing is required, but the ruler to be used measures only in 
centimeters. You must convert from meters to centimeters. Since meters are bigger than centimeters, and there are 100 
cm in a meter, move the decimal to the right two places (for the 2 zeroes in 100). Thus,  
1.25 m = 125.0 cm. 
 
Now consider the example problem again. You want to measure the distance a snake crawls in a day. Using the metric 
system, you measure with a meter stick and determine the distance to be 36.3728 m. By moving the decimal point to the 
right 2 and 3 places, respectively, you determine the distance to be 3637.28 cm and 36,372.8 mm. How fast and easy is 
that? No calculator needed!  



 
Measuring Weight or Mass  
Mass and weight are used interchangeably, although they are not really the same. Mass is a measurement of the amount of matter 
(stuff) something contains. It is measured on a balance, in grams. The mass of an object does not change no matter where in the 
universe you go. On the other hand, weight does change depending on location. This is because weight is determined by the pull of 
gravity. Therefore, something weighs more on Jupiter than on Earth and it would be lighter still on the moon. Although mass and 
weight are not the same thing, the terms are sometimes used interchangeably. Be aware, though, that when weighing a substance in a 
lab, a balance or scale is reporting mass, because the instrument has been calibrated in grams.  

In a biotechnology lab, weight (mass) is measured on a scale, in grams or in smaller or larger metric mass equivalents of a gram. 
The metric units of mass that are commonly used in biotechnology include:  

Unit of 
Measureme
nt  

Abbreviatio
n  

Unit 
Equivalen
ts  

Example of 
Use  

kilogram  kg  1000 g  Measuring 
body weight  

gram  g  0.001 kg, 
100 mg  

Measuring a 
piece of 
meat  

milligram  mg  0.001 m, 
0.1 cm, 
1000 µm  

Measuring 
most 
chemicals  

microgram  µg  0.001 mm  Measuring 
most 
medicines  

Again, use the BS Rule to convert between units. For example, if you need 375 mg of a chemical and the scale measures in 
grams, move the decimal three places to the right to get 375 mg = 0.375 g.  

Measuring Volumes  
Volume is defined as the amount of space something occupies. Liquid volumes are measured in a graduated cylinder, pipet, or 
micropipet. The metric unit of volume is the liter (L).  Smaller volumes are measured in milliliters (mL). There are 1000 mL in a liter. 
Milliliters are also called cubic centimeters (cc). This is because a cubic centimeter of water occupies 1 mL of space. The metric units 
of volume that are commonly used in biotechnology include:  

Unit of 
Measureme
nt  

Abbreviatio
n  

Unit 
Equivalen
ts  

Example of 
Use  

liter  L  1000 mL  Measuring 
gasoline  

milliliter  mL  0.001 L, 
1000 µL  

Measuring 
most drinks  

microliter  µL  0.001 mL,  Measuring 
most 
enzymes  

 
Again, use the BS Rule to convert between volume units. For example, if you need 2.33 mL of a chemical and the micropipets 
measure in microliters (µL), move the decimal point three places to the right to get 2.33 mL = 2330 µL.  

A Few Other Guidelines  
1. Always include the unit of measurement. If you record a seed length as 3.75, it is not clear if that is 3.75 mm or 3.75 cm. 

Every time you record a measurement, make certain you indicate a unit of measurement. A number without a unit is just that, 
a number. With reporting measurements, a number without units can lead to confusion.  

2. Report numbers that show the precision of a measurement. When reporting a measurement, the last digit is considered an 
approximation. If a scale measures to three decimal places, the third decimal place is an approximation.  For example, a seed 
weighs 0.125 g. We have confidence in the 0.12 g, but the 0.005 g is an approximation. The 0.12 are significant figures because 
we have confidence in the value. By convention, when reporting values and calculations, consider the measuring instrument 
and report numbers in significant figures plus one extra digit.  


