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TEACHER GUIDE – MICROBIOLOGY SCIENCE 
PROJECT KIT 

 

Overview 
This kit provides a hands-on introduction to microbiology by allowing students to culture and observe 
microorganisms from their environment. Students will investigate how microbes grow, how they vary in 
appearance, and how different conditions affect microbial growth. 

Microorganisms are present in nearly every environment. When cultured under the right conditions, they form 
visible colonies that can be analyzed and compared. This kit supports inquiry-based learning and can be used 
for guided experiments or open-ended investigations. 

 

 

 

 
 

 



Learning Objectives 
Students will be able to: 

• Describe basic characteristics of microorganisms  
• Explain how bacteria grow and reproduce  
• Observe and compare colony morphology  
• Design and conduct simple experiments  
• Evaluate how environmental factors influence microbial growth  
• Practice basic laboratory techniques and scientific observation  

 

Standards Alignment (NGSS) 
• MS-LS1-1: Students investigate evidence that living organisms are made of cells  
• MS-LS1-5: Students analyze how environmental conditions influence organism growth  

 

Background Information 

What Are Bacteria? 

Bacteria are single-celled organisms that do not have a membrane-bound nucleus. This means that their genetic 
material is located within the cell but not enclosed in a nucleus.  Although individual bacteria are microscopic, 
they reproduce rapidly. When grown on a nutrient medium, they form visible clusters called colonies. 

 



Bacterial Growth 
Bacteria multiply through a process called binary fission, where one cell divides into two identical cells. The 
cell replicates its DNA, elongates, and then splits into two daughter cells.  Under favorable conditions—such as 
proper nutrients, moisture, and temperature—this process can occur rapidly. As each cell continues to divide, 
the population increases very quickly.  This rapid increase is called exponential growth, where the number of 
cells multiplies over time (for example: 1 becomes 2, then 4, then 8).  Individual bacterial cells are too small to 
see without a microscope, but as they multiply, they form visible clusters called colonies on agar plates. 

 

Using Agar for Microorganism Growth 
 

 



Safety Guidelines 
• Wear disposable gloves when handling materials  
• Wash hands thoroughly before and after the experiment  
• Do not open petri dishes after incubation. Keep plates sealed and dispose of them properly.  
• Do not eat or drink during the experiment  
• Avoid inhaling or directly contacting cultures  
• Keep cultures sealed (tape recommended)  

 

Disposal 

• Seal all plates in a plastic bag after use  
• Dispose according to local guidelines  
• In case of spills, disinfect with alcohol or bleach and clean carefully  

 

Materials (Typical Kit Contents) 
• Agar plates or agar medium  
• Sterile swabs  
• Transfer pipette (if applicable)  
• Sample tube or container  
• Instructional materials  

 

 

 

 

 

 

 

 

 

 



General Procedure: Collecting and Culturing Samples 

 

TIP: When your agar plates are incubating, store them upside down (lid on bottom) to prevent condensation 
from dripping onto the surface and disturbing microbial growth. 

TIP: Some microorganisms take longer to grow than others.  Please be patient.  In some cases, it may take 5-7 
days to see results.  In addition, the plates will usually work if incubated at room temperature, but it will take 
longer for microorganisms to grow under these conditions. 

(Before Use) 

TIP: Remember to 
label each agar plate 
with a marker so you 

remember the surface 
that is being tested 

and the date. 

TIP: For one agar dish, 
we recommend 

swabbing a surface 
with a lot of bacteria 

such as a sink drain as 
a posi<ve control. 



Observations 
Students should observe their agar plates daily without opening them to avoid contamination. As colonies 
develop, they should record key characteristics such as the number of colonies, as well as their color, shape, 
size, and texture. Encourage students to make detailed sketches and written descriptions to track changes over 
time and better understand microbial growth patterns.  We recommend not letting the plates overgrow with 
microorganisms.  Dispose of the plates after 4-5 days of microbial growth. 

 

 



 

Experiment Options 

 

 
 

TIP: To create the 
paper squares, cut a 

napkin or paper towel 
into small squares 
(about ½ to 1 inch 

wide) 



 
TIP: Swab under your fingernails to pick up more microorganisms. 

 

 

TIP (All Experiments): For best results, change only one variable at a time so you can clearly see how each 
factor affects microbial growth. 

 



Expected Results 
After incubation, colonies will typically appear as visible spots on the agar surface. Different microorganisms 
produce colonies with distinct colors, shapes, and growth patterns, allowing for visual differentiation. Students 
may observe variation between samples, multiple colony types on a single plate, and occasional mold growth 
depending on environmental exposure and sampling technique.

 

Troubleshooting 
If no growth is observed, the environment may be too cold or the sampling may have been insufficient. 
Overgrowth can occur if too much bacteria was collected, making colonies difficult to distinguish. 
Contamination may result from opening plates too long, while uneven growth is often due to inconsistent 
sampling technique. Careful handling and consistent methods can help improve results. 

 

Discussion Questions 
Students can deepen their understanding by reflecting on their results. Consider why different colonies appear 
distinct, which environments showed the most growth and why, and how tested variables influenced microbial 
development. Additional discussion can focus on factors that affect microbial growth in real-world settings and 
the importance of sterile technique in scientific work. 

 

Extensions 
This activity can be expanded by testing additional variables such as temperature, exposure time, or different 
surface types. Students can quantify colony counts for basic data analysis, compare results across groups, or 
research the differences between beneficial and harmful bacteria to connect observations with real-world 
applications.  For additional experiment ideas, check out our free science experiment ebook at 
www.experimentebook.com. 

 

Additional Notes for Instructors 
Results will vary depending on environmental conditions and sampling technique, providing an opportunity to 
discuss variability in scientific experiments. Instructors are encouraged to guide students in thinking critically 
about variables, controls, and experimental design. This activity can be adapted for quick demonstrations or 
expanded into a more comprehensive laboratory investigation. 

 
 

 
 
 
 
 
 
 
 
 

http://www.experimentebook.com/


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Questions: info@evvivasciences.com 
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