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My summer was spent working in Dr. Ghislaine Meyer’s lab on part of the prothonatory warbler project.  I helped gather data on the birds themselves as well as the mosquitoes that may or may not be feeding on these birds.  At the same time, I researched malaria modeling and created a simplified model of malaria transmission and control to use in my second grade classroom.  Along with the model, I developed a unit that I will be sharing with other teachers and implementing this year.   

My main project in the lab was to collect and analyze mosquitoes.  In short, we used traps sets around the James River to collect several species of mosquitoes.  We then dissected the mosquitoes and ran PCR on the parts to see if any of our samples carried various mosquito born diseases.  At the conclusion of my time in the lab, none of our samples tested positive for the disease.    Of course, this was good news, though our sample size was relatively small (about 20 or so mosquitoes).  I plan to use this experience as a jumping point when I introduce the scientific method to my class.  I know that my students will be excited to hear about my research and to learn how I asked a question and designed an experiment to answer it.  

Using my experience in the lab, I developed a unit to use with my class and to share with other classes at my school.  I do not plan to introduce my unit until the spring to coincide with World Malaria Day on April 25th.   At this point in the year we will have studied animal adaptations, some graphing, lifecycles, and the scientific method.  This is an outline of the unit, however, I would like student questions to really drive this particular project so the order may be different or things may be added/dropped.   In addition, I have purchased several children’s books on the subject and I have found a few videos on unitedstreaming that will be used throughout the unit to add to the students’ background.   Use of the model centers around specific scenarios that I have written that the students then try to replicate.  Again, this is something that can be adjusted depending on discussions and questions posed by students.  

DAY 1: Introduction to Mosquitoes / Malaria

To introduce the topic, I will ask my students what animal is most dangerous to humans.  Students will be surprised to learn that it is the mosquito as mosquitoes carry deadly parasites, especially malaria.  I will give some background information about mosquitoes.  I can talk about what I did this summer in the lab and share some of my samples and results.  We will look at an anopheles mosquito under the microscope and identify its parts.  In language arts we will have read or will be reading a nonfiction story called Ants.  Students can compare the two insects.   I will give them some background information about malaria and how it is transmitted to humans.  We can tie this into our study of lifecycles as well at this point.  I am going to create a lifecycle poster that is more 2nd grade friendly to show the lifecycle of the mosquito and the plasmodium parasite.   After studying some of the literature and the poster, students should be able to tell if mosquitoes undergo complete metamorphosis or not.  

DAY 2:  Geography

I will show a plain map transparency on the overhead and review the continents, oceans, and equator as well as the climate of the places near the equator.  Next I will put the malaria map transparency over the world map and ask students what they notice.  Students should see that areas where people get malaria are near the equator.  I will ask students why they think that may be.  It may be helpful to review some of the things they learned about mosquitoes (their habitats, adaptations, etc).  Add that areas that have high incidence of malaria are also those areas where people are less fortunate.  They may not have access to doctors and medicine.  They probably don’t have air conditioning.  Children in these areas are the most susceptible since they have weaker immune systems and are outside more often.  

DAY 3:  Variables

I will review the things that can influence the amount of people that get sick.  I will tell students we will be scientists studying malaria today.  I will remind the students that if they were scientists they would want to study all of these things and maybe do experiments.  (I teach the students in the beginning of the year basically that scientists are people who ask questions and try to find answers).  I will ask students what we call these things the effect the outcome of the experiment (variables - a vocabulary word from the beginning of the year).  We will come up with examples of how we may study each variable and the tools we would use.  For example, if you were studying temperature, you would use a thermometer.  Maybe you would take the temperature of different areas and count how many people get sick.  Have small groups brainstorm simple ways to test different variables.  After groups share their ideas ask if these would be something we could test in school.  Most likely the answer will be “no” since we can’t travel to these areas as a class to do the experiment.  So what can we do?  Just like a globe, helps us study the earth without having to go into a rocket, we can use a model to help us.  Show students the Netlogo model – focus just on the 3 variables and the main interface at this time (leave the controls set to off).

DAY 4: Model

Since we have a limited number of classroom computers, we will be rotating in different centers with each student getting some time to manipulate the model at the computer.  Teachers with access to a computer lab or class set of computers could have students all do this at once.  For our class, groups will move between the computers, a life cycle matching game, a literature/research center, and a bug observation center.  Have students at the computers work through through basic scenarios using extremes of each variable.  For example, set #mosquitoes to 1 and the rest of the sliders all the way to the max.  What happens?  Students should not use control switches at this time.  The main objective here is to have students getting familiar with the program and observing the cause and effect relationship between the sliders and the interface.

DAY 5:  Control Methods

Today we will use the model whole class on a projector or large monitor.  We will run through scenarios together and discuss the results.  How do scientists display their results?  I will whow students the graph, and as a class we will discuss decreasing and increasing.  We will also create scenarios that cause the number of sick people to increase and decrease.  I will ask students what the steepness means.  So now we have a model to study the effects of some variables on the number of sick people.  Why would scientists want to use this model?  What would their goal for studying malaria be?  Ideally, we would want to control or eradicate malaria.  Is this possible?  Well, do we have malaria in this country?  No, because it was eradicated in the 1950s using several control methods.  I will discuss the three main control methods and pros/cons of each.  Next, I will show students how to turn the control methods on and off using the switch.  Students can practice using controls on their own / small groups / or you can do it together as a whole class.  Have students write conclusions – what do they think is the best method of control?  Make sure students define what “best” means here – is it the best because it is easiest, fastest, cheapest, saves the most people, prevents the most sickness, etc.  

The culmination of the unit will be a change drive to collect money for bednets.  We will set a goal of how many bednets our class will donate (this will be extended out to whole school for teachers to participate as they see fit).  Bednets cost $10 each so depending on the time allotted for the fundraising, each class should be able to donate at least one bednet.  If students make the goal, you may want to treat them to a game of basketball, badminton, volleyball, etc (or another game involving nets somehow).  I would like to encourage students to donate their own money as bednets are relatively cheap.  I have also reached out to several other charitable organizations that have expressed interest in working with this project.  

I would also like to revisit these ideas and the model around Earth Day when we discuss global warming.  One of the big debates is the effect of temperature on malaria and I would like to explore this with my class.  I would like to challenge them to use the model to support and challenge some of the predictions out there.   I will be working on a new model that looks at just mosquito birth rate using temperature and altitude as the variables that I hope will be ready by this time.   

