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 Lab #1 

SCIENTIFIC METHOD 
 

The scientific method is a process of answering questions by testing hypotheses against 
each other. The scientific method begins with careful observations (or confirmed information) 
to generate a question that relates to a testable system. In science, an observation is the 
active acquisition of information from a primary source. This generally involves using the 
senses of sight, sound, touch, taste or scent – or the acquisition of data or information from 
a confirmed source. In this process, a question will address, “what”, “why” or “how” a 
phenomenon (from observation) occurs. There could be a number of potential questions 
arising from a single observation or set of data. It is important to determine if questions are 
truly unique, or if they are simply restating an existing question.  
 
A question will lead to the formulation of a hypothesis, which is a tentative, testable 
statement that will explain or answer a question about an observed phenomenon (your initial 
observation). It is not scientifically important to prove a hypothesis to be true. The hypothesis 
should be stated in a way that critical knowledge about the question will be gained if the 
hypothesis is either true or false. What is scientifically important is to answer the question – 
not to have a correct hypothesis! 
 
After formulating a hypothesis, a series of experiments are performed that will collect data 
(information) to reach a conclusion. An experiment is an orderly, documented process that 
is intended to verify or refute a hypothesis. A well-designed experiment will demonstrate that 
a specific cause will consistently generate a specific effect. This is generally accomplished 
by manipulating a single variable. In science, a variable is a specific attribute, characteristic 
or condition that can be isolated, manipulated or organized in a way that will reveal 
information regarding a hypothesis. The experimental variable is the ONLY thing that should 
ever change in a well-designed experiment. If there is more than one variable, it is not 
reasonable to identify a specific is cause and effect relationship. 
 
A scientific conclusion is a statement that summarizes the experimental outcome. It does 
this in terms that directly relate to the hypothesis, and will state whether the hypothesis is 
supported, opposed or if the experiment did not reveal usable information. Every experiment 
will have a conclusion with one of these 3 outcomes. The conclusion should be based on 
experimental data. 
 

 

The Process of Science 
Observation → Question → Hypothesis → Experiment → Conclusion 
 

 
In addition, well-designed experiments will include positive and negative controls to confirm 
that changing a single variable is truly what caused an experimental outcome. A negative 
control is an experimental trial that has the same experimental conditions, except for the 
one variable being tested. Negative controls are often used to provide base-line data for an 
experiment. A positive control is an experimental sample that generally has a verified 
example of the one variable being tested & provides “positive” data or results. A positive 
control shows that the experiment will work if the variable is present. The Question in this 
process should directly address the experimental variable. 
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An outcome that consistently passes multiple experimental tests in support of a hypothesis 
eventually becomes part of a scientific theory:  A scientific theory is an explanation of some 
aspect of nature based on general principles & supported by observational, reproducible 
tests or experiments. 
 
 
MATERIALS: 
Agar Petri dishes – three per team (two teams per table) 
Sterile cotton applicators/swabs 
Sterile distilled water (about 200mls dH2O in flask) for each lab section 
Wax pencils or marking pens 
Experimental environments (selected by students)  
 
 
BACKGROUND: 
During this laboratory activity, you will use the scientific method to determine which of a 
variety of environments (of your choosing) is likely to contain the most microorganisms (i.e., 
bacteria, fungus). In other words, which environment do you hypothesize has the most 
microorganisms? Be sure you start with some supporting observations or information to 
generate a question about two different environments. Be sure to follow the sequence on the 
previous page. 
 
After recording your initial observations, developing questions and a hypothesis, you will 
perform an experiment. This experiment is to test your hypothesis & evaluate the data or 
results based on the number of bacterial colonies or other microorganismal growth on agar 
Petri dishes (these agar dishes contain nutrients for microorganisms to grow). 
 
A bacterial (or fungal) colony is an isolated group of cells that have grown from an initial 
single cell. The cells that grow to form a colony (which is visible to the naked eye) are genetic 
clones of the initial bacterial cell that was on the dish. It takes at least 24 hours of growth to 
visualize these colonies. The presence of colonies can let you know how many individual 
cells (which are not visible) were initially on your agar dish. 
 
Note: Microorganisms that may show up on the agar Petri dishes are bacteria (e.g., 
Staphylococcus and/or other bacteria genera) or fungi, mold (a types of fungus). 
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LAB ACTIVITY: 
 
 
METHOD: 
 
A. Students will divide into groups of 2. 
 
B. Using the scientific method, student groups will develop & state a hypothesis on their 
worksheet that includes two different environments that are likely to have a high population 
of microorganisms. The hypothesis will focus on which of the two environments will have 
more microorganisms than the other. (Use your worksheet to do this) 
 
C. Students will test their hypothesis by conducting an experiment, determining & 
evaluating data/results, & then conclude if the results support or reject their hypothesis. 
 
 
 
PROCEDURE: 
 
1. On your Worksheet, state your observations (B.2) that will support your hypothesis 

 
2. On your Worksheet, state the question (B.3) that you will address in this process 

 
3. On your Worksheet, state your hypothesis (B.4) as to which environment you believe 

has the most microbes (each group of students will only evaluate two different 
environments in total). 

 
4. Using a wax pencil, label on the underside of a Petri dish (the half with the agar) as 
follows: 

▪ Your initials & date (to identify Petri dishes later on). 
▪ Environment sampled from each plate (e.g., tongue, etc.) (See Figure 1 below). 

 
5. Carefully take a sterile cotton applicator/swab making sure to keep the cotton sterile 
(i.e., clean) & carefully dip the cotton tip into sterile dH2O. Be careful to keep the container 
of sterile dH2O from being contaminated! 
 
6. Using the moistened cotton applicator, gently swab or rub the surface of the chosen 
environment to collect a sample of microbes from its surface. (Your instructor will show you 
how to do this) 
 
7. Petri dish 1: Using the proper streaking technique (your instructor will demo this for 
you), inoculate the surface of the Petri dish with your environmental sample. Afterwards, 
dispose of the cotton applicator in the labeled bleach water container. 
 
8. Petri dish 2: Repeat this for a different second environment. Afterwards, dispose of the 
cotton applicator in the labeled bleach water container. 
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9. Petri dish 3: As a control (negative or positive control?), each group will streak & 
inoculate a Petri dish using only the sterile dH2O (i.e., cotton applicator that has only been 
dipped in sterile dH2O). Afterwards, dispose of the cotton applicator in the trash. 
 
 
10. Clean Up: Put your Petri dishes in the area designated by your instructor. Put all other 
equipment back on the lab cart/lab counter location. 
 
 
11. The plates will be incubated at 37º for 24 hours & kept until the next lab period when 
you will record your data/results on your Worksheet data table (B.1). 
 
The experimental data/results for making your experimental conclusions will be the 
number of bacterial or microorganismal colonies that grow & are counted on the 
agar Petri dishes. 
 

 
 
 

Figure 1. Properly labeled agar Petri dish. Label 
the dish on the bottom – the half with the agar. 
Use a separate Petri dish for each of your 
environments & dH2O control. 

 
 
 
 
 
 
SECOND LAB DAY: 
 
1. Recover your 3 agar dishes from the previous lab and carefully count the number of 

colonies, as well as the different types of microorganisms on each dish. Your instructor 
will give you information that will help you carry this out. 
 

2. Record your data on your Worksheet (B.1) 
 

Environment 

Initials, date 


