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Introduction 

Some viral diseases are not spread directly between people or other susceptible hosts. Instead, some 
viruses are carried by vectors: organisms that transmit the virus between hosts. Mosquitoes are vectors 
for many infectious diseases, including West Nile disease and dengue fever. Identifying factors that 
influence different stages of the mosquito life cycle can provide useful information about how these 
diseases spread and suggest ways for limiting or stopping their spread. 

In this activity, you will generate hypotheses about what factors could affect the mosquito life cycle and 
choose one to test. You will set up mosquito-rearing chambers, which will allow you to monitor the 
mosquito life cycle from egg to adult. You will then observe the life cycle under different experimental 
conditions. 

Procedure 
1. Become familiar with the mosquito life cycle. The Click and Learn “Stopping Mosquito-Borne 

Diseases” at http://www.hhmi.org/biointeractive/stopping-mosquito-borne-disease provides a good 
introduction to the mosquito life cycle. 
 

2. Begin brainstorming. Form small working groups of three to five students. Each group should 
brainstorm for 5 to 7 minutes about mosquitoes and their environment. Think about variables in the 
natural environment that might affect the mosquito life cycle or mosquito survival. One member of 
the group should write down the group’s ideas. After your brainstorming session, share your ideas 
with the class. 
 

3. Select questions of interest. Your group should come up with three questions about factors that 
might affect the rate at which mosquitoes develop. Discuss these questions with your teacher, who 
will help you evaluate them and decide which one can reasonably be adapted into a testable 
hypothesis. 
 

4. Consider the basic protocol for experimentation. Review the “Mosquito Life Cycle Activity” handout 
(http://media.hhmi.org/biointeractive/activities/mosquito/mosquito-activity-web-v1.pdf) to 
become familiar with the basic protocol for rearing mosquitoes and monitoring their life cycle. 

 

About This Activity 
This activity complements the HHMI 2010 Holiday Lectures on Science, “Viral 
Outbreak: The Science of Emerging Disease.” It will take a few days to plan and set up 

the experiment. You will then need to make daily observations for about two weeks. 

http://the/
http://www.hhmi.org/biointeractive/stopping-mosquito-borne-disease
http://media.hhmi.org/biointeractive/activities/mosquito/mosquito-activity-web-v1.pdf
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5. Formulate a hypothesis. Review the question you chose to develop into a hypothesis. As you 
develop your hypothesis, keep in mind the basic experimental design for observing the mosquito life 
cycle. When you think you have formulated a good hypothesis, discuss it with your teacher. 
 

6. Identify variables. You should carefully design your experiment so that all your mosquitoes are 
treated exactly the same way except for the one variable that you purposely manipulate. If you 
change more than one variable, you will not be able to determine which one has an effect. For 
instance, imagine that you are studying the timing of flowering in plants. If you increase both 
temperature and light exposure for one group of plants and find that they flower sooner than 
another group of plants, you will not be able to determine whether temperature or light is 
responsible for the result. Thus, your first task in designing your experiment is to identify your 
experimental variable, or the variable that you change, and list all the control variables that you will 
consider. Record these appropriately, and ask your teacher to review your list before moving on. 
 

7. Design the experiment. Your experimental design must be approved by your teacher before you 
start the experiment. The experimental design should: 

• Clearly state your hypothesis. 
• List all items needed for your experiment (materials). 
• Carefully describe all the procedures (methods) that you will use to test your hypothesis, 

including the variables that you will control and how you will control them, the variable that 
you will manipulate, and all the steps of your work. 

8. Start the experiment. Once your experimental design is approved, it is time to get started! Follow 
the procedures that you outlined in your experimental design. Record daily observations, including 
the following: 

• Time, temperature, and number of eggs, larvae, pupae, or adults. 
• If feeding mosquitoes, details of when and how much. 
• Any other observations you can think of, including those that relate to your specific variable 

of interest. 

When possible, observe the eggs, larvae, and pupae using a hand lens or dissecting scope, which 
may allow you to see subtle changes. 
 

9. Present your results. Your teacher may ask you to write a lab report as outlined in Appendix 1 or 
present your results in some other format, such as a poster or an oral presentation. 
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Appendix 1: Lab Report Writing Guidelines 

The lab report must be typed, double-spaced, and in a 12-point font. It should also have standard 
margins. A complete lab report includes an appropriate title and four labeled sections: 

1.  Introduction. The introduction should provide background information and explain the 
motivation for the design and pursuit of your experiment. Describe what led you to ask the 
question that became your hypothesis. If your prelaboratory activity included an initial 
brainstorming session, provide notes from that session (rewritten in a logical way). Doing so 
should show the thought process that led to your hypothesis. Your hypothesis must be stated in 
your introduction, typically as the last sentence. 

2.  Materials and Methods. This section should be written in the first person, past tense. List, in 
paragraph form, the items needed for your experiment and describe your methodology. Report 
exactly what you did in enough detail to allow a naive reader to repeat your experiment. 

3.  Results. Provide the data you gathered in your experiment and any calculations you performed. 
Include the equations you used, if any, when analyzing your data. Properly labeled tables and 
graphs are often the most informative, concise way to present data. Do not discuss the results in 
any way in this section. Simply present the data. 

4.  Conclusion. Is your hypothesis supported? Rejected? How do you know? A hypothesis is never 
proved right. It can only be supported or rejected by the data gathered in the experiment. A 
rejected hypothesis is of scientific interest because it may lead to new ideas and hypotheses. Do 
not just state whether your hypothesis is supported. Instead, tell the reader what evidence 
leads you to conclude whether the hypothesis is supported. 

5.  Discussion. This section allows the scientist to consider the implications of his or her research. 
Can these results be applied to solve a problem in science or society? How do the results fit into 
the body of scientific knowledge? How could you improve this experiment? Do not be afraid to 
discuss errors in scientific procedures that may have affected the results. Are there specific 
sources of errors that could be addressed with a more careful experimental design? Were there 
limitations to your experimental design that could be addressed in a future experiment 
(assuming you had unlimited resources)? An excellent discussion always ends with a new 
question that could be tested by further experimentation. 
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Appendix 2: Lab Report Grading Rubric  
Criterion Points 

Possible 

Points 

Earned 

Title and Section Format (4 points)  

Typed with correct format. 2  

Has an appropriate title. 1  

Sections are labeled properly. 1  

Introduction (12 points)  

Provides background information about the general topic. 4  

Explains what observations led to the research project. 4  

Explains why the study was done. 2  

States a hypothesis. 2  

Methods and Materials (6 points)  

Provides enough information so that someone could repeat the study. 4  

Written in first person and past tense. 1  

Written in paragraph form. 1  

Results (6 points)  

Findings summarized visually with pictures, maps, illustrations, tables, and/or graphs.  4  

Tables/graphs labeled correctly. 2  

Conclusion (6 points)  

States whether hypothesis is supported or rejected by the data. 2  

Explains why the hypothesis is supported or rejected. 4  

Discussion (12 points)  

Discusses the implications of the work. How does it fit into the greater body of knowledge on 

the subject? How can the data be applied to a problem that needs a solution? 

4  

Discusses limitations of experimental design and suggestions for improvements or revisions.  4  

Discusses new questions the observations/results have raised and possible ways they might be 

answered. 

4  

Writing Skills (4 points)   

Two or fewer sentence structure or spelling errors.  4  

Total 50  
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