Let’s Learn
About Mosquitoes!

Teacher Guide



Program Overview

Purpose:

The purpose of the Vector Control Program (VCP) school program is to educate students about
mosquitoes and the diseases they can transmit. Mosquitoes in San Diego County can transmit potentially
harmful diseases including West Nile virus. The program is designed to be engaging and interactive and is
primarily aimed at students in grades 4 and 5. The combination of an in-class activity and a presentation
makes the program more memorable to students and gives them the chance to do some hands-on learning!
Classroom Kkits are provided to teachers, and the live presentations can be done in person or

virtually depending on requirements of the classroom.

Objectives

Students will learn:

X The life cycle and habitat of the mosquito

% How mosquitoes spread diseases (and which diseases are present in San Diego County)
v Actions they can take to protect themselves against mosquitoes

Y What the VCP does and what services it provides

Classroom Kits
As part of the program, each teacher will be provided with a classroom kit. This kit contains the following:

= Teacher Guide
= Mosquito Life Cycle samples (5 sets, 4 samples per set, 20 pieces total)
= For each student:
= 1 Pre/Post Test (Not needed for assembly presentations)
1 Lab Notebook
1 Take home activity
1 Magnifying glass (This is for the students to keep)
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Swag (ex: pencils, stickers) - these items are for the students to keep! We suggest giving them

out at the end as a reward for completing the program.

Make sure to let Vector Control Staff know how many students are in your classroom when signing up for
the program so that we can pack each kit accordingly. Vector Control Staff will deliver or mail the kits the
week before the classroom program is scheduled to begin. The magnifying glasses, lab notebooks, and any
swag (stickers, pencils, etc. ) are for the students to keep. The Mosquito life cycle samples and the pre/post
tests will need to be returned to Vector Control Staff. This can be done at the time of the presentation, or

Vector Control staff can come pick up the materials from the school front office.



Program Overview

Program Activities

The program consists of three activities to be completed within a week. The first activity is an in classroom
activity. All necessary supplies will be provided in the classroom kit. The second activity is a take-home ac-
tivity for the students to do around their own homes. Alternatively, this activity can be completed on
school grounds. The third activity is a live presentation given by Vector Control staff in person or virtually
depending on the needs of the classroom. Activities 1 and 2 need to be completed prior to Activity 3.

Activity 1—The Mosquito Life Cycle (1 hour)

First, the students will take a quick pre-test to see what their baseline knowledge about mosquitoes is. Then
the students will watch a video about the mosquito life cycle, and then use what they learned to examine
real insect specimens in the classroom. In addition to learning about the mosquito life cycle, students will

learn about mosquito habitat and anatomy.

Activity 2— Mosquito Breeding (30 min)

In activity two, students will look for potential mosquito habitats in their own yards or alternatively on
school grounds. Students will learn about simple measures they can take to protect their environment and
to prevent mosquito breeding. This activity can be completed either by sending the activity sheet home with

students or by having students explore their own school for potential sources of mosquito breeding.

Activity 3—Mosquitoes and Diseases (1 hour)

In activity three, Vector Control staff will give a live presentation to students. Students will learn about
different types of mosquitoes, the diseases they can transmit to people, actions they can take to protect
themselves against mosquito bites, and about the Vector Control Program and careers in mosquito con-
trol. Students will then complete their lab notebooks and have a Q&A session with VCP staff. When possi-

ble, live mosquitofish and mosquito larvae will be available for observation after the presentation.

Wrap-u

Please make sure to return the mosquito life cycle samples to the Vector Control Staff at the end of the
presentations. The pre/post tests provide important data to help us improve our program. Please return

these items promptly so that we can get the mosquito kits ready for the next classroom!

If you have any questions, please call (858) 694-2888.



NGSS Science Standards

Standard

How Standard is Addressed

3-LS1-1 Develop models to describe
that organisms have unique and di-
verse life cycles but all have in common
birth, growth, reproduction, and death.

Students will learn about the mosquito
life cycle as a model to compare to the
life cycles of other organisms.

3-LS4-3 Construct an argument with
evidence that in a particular habitat
some organisms can survive well, some
survive less well, and some cannot
survive at all.

Students will learn about mosquito
habitat and what conditions can affect
mosquito survival.

4-LS1-1 Construct an argument that
plants and animals have internal and
external structures that function to
support survival, growth, behavior, and
reproduction.

Students will learn about various
anatomical features of the mosquito
and how those structures support their
survival, growth, behavior, and
reproduction.

4-LS1-2 Use a model to describe that
animals receive different types of
information through their senses,
process the information in their brain,
and respond to the information in
different ways

Students will learn how mosquitoes use
several different senses to find food
sources, and how mosquito repellent
can disrupt those senses and cause
them to respond with avoidance behav-
iors.

5-LS2-1 Develop a model to describe
the movement of matter among plants,
animals, decomposers, and the
environment.

Students will learn about what and how
mosquitoes eat and their place in the
food web in their environment.

5-PS3-1 Use models to describe that
energy in animals’ food (used for body
repair, growth, motion, and to main-
tain body warmth) was once energy
from the sun.

Students will draw a food web in their
journal where they will be able to trace
the energy gained back to the sun

5-ESS3-1 Obtain and combine
information about ways individual
communities use science ideas to pro-
tect the Earth’s resources and environ-
ment.

Students will learn about the ways in
which the VCP as well as individual
communities can use science to protect
their environment and themselves
against mosquitoes.




Activity 1: Mosquito Life Cycle (In class activity)

Watch video: Watch a short video (6 minutes) about the mosquito life cycle. In the video we cover the
stages of the mosquito life cycle (Egg, larva, pupa, and adult), mosquito adaptations, and mosquito hab-
itat. The link will be provided to you.

Lifecycle samples: Next, we recommend walking the students through observing the mosquito samples.
They should hold the magnifying glass about an inch away from the sample for best results. As they
observe each sample, they should complete each corresponding section in their lab notebook.

Helpful information:

Most of the samples mosquito eggs are stuck together in an egg raft. Egg rafts allow the eggs to float at
the surface of still or standing water.

Ask the students why they think mosquitoes won’t lay their egg rafts in moving water like in a stream or
a running fountain. (Possible answers include : the movement of the water would wash them away,

mosquito couldn’t stay still on the surface long enough to lay eggs, the eggs might sink and get eaten by
a fish).

The students can then use the magnifiers to observe the other three stages of the mosquito life cycle.

Have the students complete the lab notebook. It may also be helpful to go through the lab notebook to-
gether as a class. Further discussion questions could include:

What adaptations does an adult mosquito have to drink blood?
What adaptations does a larval mosquito have to breathe?

What kind of habitats would be good or bad for mosquito larvae?

Please look at the lifecycle samples and complete the lab notebook BEFORE the presentation!

The answers to the lab notebook questions are on the following pages.



Answer Sheet Page 2

Mosquito Life Cycle

Fill in the labels on the mosquito life cycle diagram below.
Challenge yourself to fill in all the answers without checking
your notes! Though be sure to refer back if you need a hint!

Circle the parts of the life cycle that live in standing water.

Students can complete this page after the mosquito life cycle activity or later in the week as a refresher

before Vector Control staff come to give their presentation.

Life cycle stages A, B, and C are found in standing water.




Answer Sheet Page 3

Eggs

Draw what you see in sample A
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1. Where does a mosquito lay its eggs? in water

2. Were these eggs laid (circle one) one by one

3. These eggs would have been laid (circle one)
@ting on water stuck to the side of a container

Larva

Draw what you see in sample B

2. Can you find the siphon that the larva uses to breathe?

Draw an arrow pointing to it on your drawing.

food like algae out of the water

The mosquito larvae will probably look a little different than the example picture here—the preservation
process dehydrates the mosquito larvae’s soft tissues. Students may notice a line down the center of the

larva—this is the larva’s digestive system!

The siphon is located at the tail end of the mosquito. It will look darker than the rest of the mosquito’s
body. The hairs on the mouth part may be visible—students might remember that they use these mouth
brushes to filter feed on algae. You can ask students if they know of any other animals that filter feed

(humpback whales, whale sharks, clams, etc.).




Answer Sheet Page 4

Pupa

Draw what you see in sample C
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1. What is something that larvae can do but pupae can’t? E A
T

2. Can you find the siphons that the pupa uses to breathe?
Draw an arrow pointing to them on your drawing.
3. The fTocess of turning fEdbm a pupa to an adult is called
Adult

Draw what you see in sample D

1. Male (boy) mosquitoes have fluffy antennae—circle which

mosquito in your sample is male: 2

2. Which mosquitoes drink blood (circle one) Male

3. Describe the color of your mosquito

brown, black, many acceptable answers

The pupa stage is similar to the cocoon stage of a moth or the chrysalis stage of a butterfly life cycle. In
mosquitoes, as in moths and butterflies, the pupa stage does not eat. Other insects with a similar life cycle

include: beetles, ants, bees, and wasps.

Each sample of adult mosquitoes should have two adults. The male antennae will look fluffier, or like a

feather. The hairs on their antennae help them listen for female mosquitoes.

Color may vary between samples as they will have been made with different species of mosquito. Answers

may include brown, black, stripes, etc.




Answer Sheet Page 6

AlB UROHW J Z L KYRLSS I D
NfJ[H O U § EM O S Q U I T OJH Q T P
K MY J L § Y|G R E E NP OO LJID
L] Z E E LIC O N T A | N E R SJIT NJ|E
EJ]WE S T N I L EV I R U S|IMG C|N
BIRIDD T M J Y Z P P L X § R N W | |G
I[fCjaAl C X A B B U A N | X B N Y U
T| W S X N Z ZI|D U § KN U N Z E
E| JINJ[B_L A C K A NDWUH | T EJR H
RIIB | R D SJ|B G B V S G A R | 1 K
SIC O Y H UM A N SJU V A L T J
B U S[D A Y T I M EI[BE R OWMNII F K
Find the following words in the puzzle.
Words are hidden — l
/ HOUSE MOSQUITO  ANKLE BITERS ‘\'
BROWN BLACK AND WHITE
DAWN DAYTIME
DUSK CONTAINERS
GREEN POOL HUMANS N
BIRDS DENGUE g ““:}ﬁf

\WEST MILE VIRUS

There are two main types of mosquitoes in San Diego that can spread mosquito diseases: The Aedes
“Ankle biters” and the Culex “Southern House Mosquito.” We will discuss more about Aedes vs Culex in

the presentation, but wanted students to get a brief introduction to the differences between them.




Answer Sheet Page 7
Where is the water?

Can you think of sources around your home or school that
collect water? It only takes a bottle cap full of water for mos-
quitos to be able to grow!

Many acceptable answers here, anything that can hold water!

Home examples: Potted plant saucers, buckets, toys, kiddie pool,

fountains, yard drains.

School examples: Drains, trash cans, terrariums/fish tanks, bins and
buckets

Mosquito Maze

Go through the maze, dumping out all the sources of standing
water. But try to avoid the biting mosquitoes!




Answer Sheet Page 8

Can mosquitoes grow here?

Do you think these sources could hold water and make a good
spot for mosquitoes to lay their eggs? Circle YES or NO

Yard drain

Grass
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Plant Saucers

i

potter plant saucers.

Yard drains are a common source when water gets stuck in the drain, but mosquitoes cannot grow in
simply wet grass. Running water will also keep mosquitoes out, so a running fountain is not a source,
but if the water stops moving it can be. Rain barrels are a common source as well as toys left out and
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Answer Sheet Page 9

Challenge Questions

Answer the following questions. Use the pictures as hints!

o

)

Mosquito larvae and pupae cannot survive outside of

water

Mosquitoes use their siphons at the surface to

breathe __ air/oxygen

Female mosquitoes need this to lay healthy eggs:
blood

Mosquito larvae digest food better and grow

faster in warmer water

What kind of predators would eat mosquito larvae?

fish, dragonfly larvae

Can you think of another insect that has a life

cycle similar to the mosquito life cycle?

Butterfly, (also beetle, ants, bees)

The answers to these questions come from the mosquito life cycle video that the students will watch before

the activity.
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Taking what we’ve learned home:

Now that you’ve learned all about the mosquito life cycle, and where mosquitoes live when they are young, it’s time to look around your home
for places mosquitoes might be hiding. Look around your home (or the home of a relative) inside and outside, in your yard or your balcony,
and around the neighborhood for anything that has water in it or could hold water. Write down each thing that you find in the chart. Use your
magnifying glass to look for mosquito larvae. When you’re done, dump out any water if you can!

Did you find

Did you dump it out?

Breeding Source

Water? Larvae?
Saucer under a potted plant  Yes No Yes
Fountain Yes No No
Y ard Drain Yes No No
<iddie Pool ves Mo ves
Buckets Yes Yes Yes
Flower vase Yes No No

Clutter No No No
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Thank You!

Thank you for participating in the Vector Control Program’s “Let’s Learn About Mosqui-
toes” School Program. We greatly appreciate your assistance in educating your students
about mosquitoes and the diseases that they can transmit to people.

We would love to hear your feedback on the program. We have a short survey at
ugr.to/SchoolSurvey where you can let us know what you thought about the

program. If you enjoyed our program, please spread the word. Many of our program sign-
ups happen through word of mouth!

If you are experiencing mosquito problems at your school or at your home, please let us
know! You can call the Vector Control Program at (858) 694-2888 or email us at
vector@sdcounty.ca.gov to report mosquito problems or to request an inspection from one
of our technicians. You can learn more about our program and services at SDVector.com

Thank you again for all that you do,

Ttte Vecton (outnol Pragram
Outreact Team
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San Diego County Vector Control Program
(858) 694-2888 | SDFigchtTheBite.com
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