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     iology laboratories are usually designed around 
convenient and available subjects. For example, for animal 
laboratories Daphnia magna, Drosophila melanogaster, frogs, 
rats, and mice are common animals that are relatively easy 
to obtain, relatively cheap, and consequently lend them-
selves well to laboratory experimentation. On many cam-
puses, however, a body of water exists–either in the form 
of a creek or small pond–and this water attracts numerous 
animals that have tremendous potential as subjects for 
teaching. Chief among these animals are the dragonflies 
and damselflies. Dragonflies and damselflies occupy differ-
ent suborders of the insect order Odonata, and, although 
both make great subjects for teaching, I focus primarily on 
dragonflies in this article. Below I explain why dragonflies 
make great subjects, give some practical advice for using 
them in your teaching, and then 
provide a few specific examples 
for how I have used them in my 
classes. My hope is that by giving 
a little background information 
and a bit of an admittedly biased 
push in their direction, dragon-
flies will become more appreci-
ated and more utilized in science 
teaching.

Dragonflies as 
Teaching Subjects

Dragonflies are ideal teach-
ing and research subjects for a 
number of reasons. First, they 
are common and relatively easy 
to work with. Students can 
approach them closely, watch 
them, and capture, mark, and 
release them. Dragonfly larvae 
are aquatic, easy to capture using 
aquatic nets, and seem content 
to go about their business quite 
readily either in the field or in 
the lab. For instance, when held 
in jars after capture, the larvae 
behave normally and will try to 

eat other invertebrates in the jar. Adults are a bit more wary, 
yet if students avoid sudden movements or approaches, 
they can get within inches of many common species. 
Capture requires no more exotic equipment than either 
aerial (for adults) or aquatic (for larvae) nets, and adults can 
be quickly and cheaply marked with permanent marking 
pens or with white correction fluid. Moreover, adults can be 
used in many projects without capture. In addition, males 
and females of most common species can be distinguished 
from a distance.

Second, dragonflies are very charismatic and are effec-
tive ambassadors of the insect/invertebrate world. Probably 
only butterflies rival dragonflies as the most popular inverte-
brate in jewelry and clothing, and dragonflies provide inter-
esting links between the natural world and art and poetry. 

For example, dragonflies have 
long played an important role 
in Haiku, as a brief Internet 
search for “Haiku” and “drag-
onfly” will demonstrate. Also, 
in my experience, once stu-
dents acquire just a little infor-
mation about dragonflies, only 
praying mantises (another fas-
cinating insect predator) rival 
dragonflies for intrinsic “insect 
interest.” Because of their ris-
ing popularity with the general 
public, dragonfly field guides 
have become more common 
and more “user-friendly,” in 
the sense that many are now 
designed with the layperson in 
mind. Consequently, identify-
ing the common dragonflies 
and, to a lesser extent, the 
damselflies, is easier than ever. 

Third, dragonflies have a 
variety of interesting ecologi-
cal roles and behavior in both 
the larval and adult stages. 
Dragonfly larvae are dominant 
invertebrate predators in many 
aquatic habitats and can help 
shape communities. Larvae 

capture prey by shooting out a modified lower mandible 
and grabbing prey, and larvae of larger species may eat 
small vertebrates (e.g., amphibian larvae and fish) as well as 
invertebrates. Dragonfly larvae move either by crawling or 

in
q

u
ir

y
 &

 i
n

v
e

s
t

ig
a

t
io

n

P a u l  V. S w i t z e r

B

as Common, Flexible & Charismatic Subjects  
for Teaching the Scientific Process

Paul V. Switzer is Associate Professor, Department of 
Biological Sciences, Eastern Illinois University, Charleston,  
IL  61920; e-mail: pvswitzer@eiu.edu.

158          The American Biology Teacher, Volume 69, No. 3, march 2007         

Figure 1. Rainbow bluet damselfly (Enallagma antennatum) 
perched on a pond. (Photo by Paul V. Switzer).
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by jet propulsion, using water forc-
ibly expelled out their anus. Adults 
are also predaceous, and males of 
many of the most common species 
are territorial, exhibiting a variety of 
conspicuous aggressive and mating 
behaviors. Their chases and fights 
can make quite an impression, espe-
cially once the students figure out 
what they are observing.

Practical 
Considerations

Identification & 
Seasonality

One of the first things you need 
to know for studying dragonflies is 
how to differentiate dragonflies and 
damselflies; one can easily accom-
plish this by noting obvious aspects 
of their appearance. Adult dragon-
flies have robust bodies, hold their 
wings out to their sides at rest, and 
often have eyes that meet in the cen-
ter of their heads; their larvae tend 
to be somewhat “cricket-like” and 
do not have any projections off the 
posterior portion of their abdo-
mens. Adult damselflies have 
a long, thin abdomen and are 
overall more “dainty” looking. 
They hold their wings together 
over their backs at rest and have 
eyes on the sides of their heads 
that do not meet in the middle. 
Damselfly larvae are likewise 
thin and have three flat, paddle-
like gills projecting off the poste-
rior of their abdomens.

Dragonflies, like most 
insects, will be affected by weath-
er conditions, time of day, and 
season. This fact provides some 
limitations as well as possible 
questions for student projects. 
In general, adults are active on 
sunny days as long as it is warm 
enough (above 75˚ F or so) and 
are more active in the middle of the day than morning and 
evening. On overcast days, dragonflies require higher ambient 
temperatures to exhibit typical levels of activity. Furthermore, as 
with many insects, dragonflies (adults and nymphs) are more 
common in summer and fall than in spring. 

Handling, Marking & Observing Adults & 
Larvae

Many satisfactory studies can be done without ever han-
dling a dragonfly. However, if your study requires that you 
capture adult dragonflies, you should keep a few considerations 

in mind. Students will need good 
aerial nets and their capture suc-
cess will be higher if they minimize 
their bodies’ projection against the 
plain sky background from the per-
spective of the dragonfly. When 
possible, students should approach 
and swing from behind the dragon-
fly to decrease the chances of the 
dragonfly detecting them (again, 
this presents a possible student 
project!). Once captured, the adults 
of larger species can and will bite, 
but if students hold them by the 
thorax (under the wings) or by the 
wings, the dragonflies will not be 
able to reach their fingers. Students 
should also be careful with the 
wings; dragonfly wings do not have 
scales that will rub off as do but-
terflies and moths, but their wings 
are still fragile. To prevent damage, 
students should hold more than 
one wing at a time, holding them 
folded over their back. 

Adult dragonflies can be 
marked with white paper correc-
tion fluid, permanent markers, or 
small amounts of acrylic paint on 
their wings or abdomen. Before 

marking any dragonflies, con-
sider the following. First, dragon-
flies are flying insects; this means 
that students will want to mini-
mize the amount of correction 
fluid or paint that they apply. 
Second, after adults are handled 
and marked, the dragonflies will 
often fly away. Many of these 
individuals will come back with-
in minutes, a few hours, or by the 
next day, but there is no guaran-
tee. Therefore, if you are doing a 
project that requires individual 
identification, capture and mark 
as many as you can well ahead of 
when you intend to collect data. 
For many of the territorial spe-
cies, however, the males tend to 
remain in the same location, even 
returning to the same perch after 
flying away. Students can take 

advantage of this behavior to avoid pseudoreplication during 
relatively brief studies.

The territorial behavior of adult male dragonflies provides 
many possibilities for student research. Perching adults will 
often use perches you provide; consequently, students can study 
experimentally the perch characteristics that dragonflies prefer 
(e.g., Switzer & Walters, 1999). If you do provide perches, how-
ever, allow the dragonflies a day or so to become accustomed to 
the change in their habitat. Many dragonflies also pursue spe-
cies other than their own, which can make for some interesting 
and easy observational studies (e.g., Schultz & Switzer, 2001). 

Figure 2. Eastern amberwing dragonfly (Perithemis ten-
era) male in an “obelisk” posture. This posture helps them 
regulate their body temperature during hot summer days. 
(Photo by Paul V. Switzer).

Figure 3. Widow skimmer dragonfly (Libellula luctuosa). The 
white color on the wings and bluish color on the abdomen only 
appears as the male matures. (Photo by Paul V. Switzer).



Some species have relatively clear ter-
ritorial boundaries; you can figure out 
where these boundaries are by observ-
ing where the male turns when “patrol-
ling” his territory. Whether a species 
has distinct boundaries to its territory 
is, by itself, an interesting question, and 
by watching several males for a short 
period of time students will be able 
answer this question. For those species 
that often have boundaries (e.g., east-
ern pondhawks, Erythemis simplicicol-
lis), students can observe whether the 
males will respond to a passing dragon-
fly only within the territory boundaries, 
and whether this holds for pursuing 
both females and males. Indeed, simply 
trying to determine the function of the 
territory (why are they chasing things?) 
can be a fun project, and one that can 
usually be answered by recording who 
the males pursue (i.e., what species and 
what sex).

If your study is on dragonfly lar-
vae, you may want to bring them into 
the laboratory for a period of time. To 
feed the larvae, keep in mind that they 
will eat pretty much any animal small-
er than themselves, including some 
snails. This means that they will also 
eat each other; students can minimize 
this by holding them in groups of simi-
lar-sized individuals and by providing 
some aquatic plants/debris. It is impor-
tant to use pond water or treated tap water as one would for 
fish. If you plan on holding larvae for more than a day, provide 
them with a stick so they can climb out of the water if they need 
to emerge and metamorphose into an adult. If your students 
pressure you into keeping the adults, keep in mind that adults 
are difficult to keep in captivity and should simply be released 
back to the “wild.”

Sources of Background Information
In most cases, both you and the students will want to 

know about the biology of dragonflies and which species 
you are studying. For a gen-
eral dragonfly “encyclopedia,” 
one cannot do better than The 
Biology of Dragonflies (Corbet, 
1999). As the name implies, 
Corbet’s book has an abun-
dance of information on the 
all aspects of larval and adult 
dragonfly biology. To help you 
identify your dragonflies, I’ve 
included possible field guides 
in Table 1; several other quality 
guides exist and a little time 
spent searching might yield a 
field guide specifically for your 
area. Also, many beautiful Web 
sites provide excellent pictures 
to help generate interest in 

dragonflies among your students and 
to help identify the species on your 
campus. A quick Internet search will 
yield numerous suitable sites, and 
these sites often cover the dragonflies 
and damselflies of particular regions. 
One of the best Internet sites is the 
digital dragonfly museum (http://
stephenville.tamu.edu/~fmitchel/
dragonfly/index.html), a site that has 
beautiful pictures and allows non-
profit use of its images. Although the 
site is based in Texas, many of the 
species are found much more widely; 
thus, you could even create your own 
class field guides by including the 
few key species that are present at 
your location. To help you get started, 
in Table 2, I list five of the common 
pond dragonfly species that occur 
east of the Rocky Mountains (with 
their common names and some refer-
ences on their adult behavior). 

Suggestions for Use 
in Classes

I use dragonflies for open-ended, 
investigative laboratories in my intro-
ductory zoology course, my upper-
division animal behavior course, and 
my non-majors environmental life 
science course. In all three courses 

students seem to have little trouble making behavioral observa-
tions or posing original research questions with the dragonflies. 
Although I give estimates on the time I allow for parts of the 
exercises, these exercises are completely flexible in terms of 
the number of students in the class, the time available for the 
laboratory, and the size of the body of water. Typically, I pair 
students for initial observations, question formation, and data 
collection. Any data analysis or follow-up questions are usually 
assigned on an individual basis. As with any laboratory, spend-
ing a small amount of time with a “pilot run” of the exercise will 
likely save a great deal of time and frustration when you actually 
conduct the laboratory.

Figure 4. Two shed skins (exuviae) from dragon-
flies. These skins were left behind when the larva 
emerged from the water and became an adult, ter-
restrial dragonfly. (Photo by Paul V. Switzer).

 

Table 1. Possible field guides for dragonflies in North America. Note that many regional or state guides 
exist (check with your state department of natural resources). The California and Florida guides are listed 
below to represent regional guides on opposite ends of the United States.

Title	 Author

Common Dragonflies of California	 Biggs, 2000

Dragonflies and Damselflies of California	 Manolis, 2003

Dragonflies Through Binoculars	 Dunkle, 2000

Dragonflies of the Florida Peninsula, Bermuda, and Bahamas	 Dunkle, 1989

Stokes Beginners’ Guide to Dragonflies	 Nikula et al., 2002
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In my introductory zool-
ogy class, students choose and 
design their own class labo-
ratory project . I’ve assigned 
dragonfly larvae as subjects for 
the past two years in the fall . 
Student projects have studied 
the effect of larval density on 
spacing and movement, effect 
of different copper sulfate con-
centrations (a common algae-
cide for ponds and lakes) on 
larval survival and activity, and 
the relationship among larval 
size, larval abundance, and 
depth in the pond . Many more 
suitable projects are proposed 
each semester . While it is rela-
tively easy to differentiate damselfly from dragonfly larvae, 
identifying them to the species level can be more challenging . I 
typically refer to them as “dragonfly” larvae or “damselfly” lar-
vae and make sure the students realize that they may be study-
ing different species without knowing it, so that they must take 
that potential problem into account when interpreting their 
data . I allow up to two weeks for data collection in this course; 
however, depending on the question, data may be collected in 
a single, three-hour lab period . The necessary equipment will 
include aquatic nets for collection and white bottom pans for 
finding larvae in water samples (plastic containers with white 
paper underneath will work) . Other equipment will depend 
on the question; Petri dishes and a ruler or calipers are likely 
possibilities . 

In my animal behavior course, I use adult dragonflies as 
the subjects for a laboratory on designing a behavioral project, 
including the development of an ethogram (a description of the 
different behaviors an animal performs) . For this laboratory, I 
choose one or two abundant species of dragonfly (usually the 
eastern amberwing, Perithemis tenera; the eastern pondhawk, 
Erythemis simplicicollis; or the blue pirate, Pachydiplax longipen-
nis) and have students observe a few different individuals for 

five minutes each, recording everything they notice the dragon-
flies doing . For approximately 30 minutes, they then develop an 
ethogram of the behaviors they observed, we discuss the etho-
gram, and I have them brainstorm possible research questions . 
We talk about the research questions, choose one as a group 
to pursue, and quickly design and conduct a study as a class; 
data gathering usually lasts for 15-30 minutes . We compile our 
data and as a laboratory report, the students are responsible for 
summarizing the data, describing and interpreting any patterns 
they found, and proposing new questions . So far, students have 
conducted studies on perch height comparisons among species; 
the direction dragonflies face when perching in relationship to 
wind, shore, and the direction they flew; transitions among spe-
cific aggressive behaviors; and territory size and perch location 

table 2. five dragonflies that are commonly found on ponds east of the rocky mountains, have easily 
distinguished sexes, and are reasonably easy to identify from a distance.

common nAme (species)  references

Blue Dasher, Pachydiplax longipennis Dunham, 1998; May and Baird, 2002

Eastern Amberwing, Perithemis tenera Jacobs, 1955; Switzer 1997, 2002; 
 Switzer and Eason, 2000

Eastern Pondhawk, Erythemis simplicicollis McVey, 1988; May and Baird, 2002

Common Whitetail, Plathemis lydia Jacobs, 1955; Campanella and Wolf, 
 1974; Koenig and Albano, 1985

Widow Skimmer, Libellula pulchella Campanella, 1975; Moore 1987, 1989

figure 5. eastern pondhawk dragonfly (Erythemis simplicicollis). 
(photo by paul V. switzer).
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relative to the territory boundaries . These studies have required 
no more than pencil and paper to conduct .

In my environmental life science course, I use adult drag-
onflies to illustrate the scientific method to fairly large groups 
of students . I have typically taught this class in our intersession 
(in May), which is still pretty early for dragonflies in Illinois . 
Still, we have been able to use species such as the black saddle-
bag (Tramea lacerata) with some success . Much like the animal 
behavior course, I give pairs of students a short period of time 
to make and record observations and pose possible research 
questions . We then spend 15-20 minutes discussing their obser-
vations and their research questions, quickly design a study, and 
collect data . After collecting data, students may use their group’s 
data to summarize the results, make a conclusion, and pose new 
questions based on their results . Alternatively, we may combine 
data from all students, use these combined data to answer their 
question, and students then pose a new question based on the 
results from the class . I typically focus on the process of science 
rather than worry about the creativity of the particular question . 
In this course, students have conducted studies on whether the 
dragonfly species typically perches or flies, and how it reacts to 
approaching dragonflies (i .e ., whether it is territorial) . These 
simple questions are quick to answer, serve as a good illustration 
of the scientific method, and require only a pencil and paper . 
In addition, for such non-majors classes, one could discuss the 
effect eutrophication might have on dragonflies, or, after explain-
ing Haiku, give students an opportunity (for class credit) to 
write a Haiku or poem that includes dragonflies . 

Obviously, your particular approaches will depend upon 
your goals, your time, and the species available to you . However, 
dragonflies are so easy to work with that brief studies can be 
done within a one-hour period with a minimum of equipment . 
Adults have the advantage of getting the students out in the 
field (always a popular feature with the students!) and requir-
ing little to no preparation (always a popular feature with the 
teacher!) . Larvae are fun to watch and will live in the laboratory 
for quite a while with minimal care; if you are lucky, they will 
even emerge as adults . So, if you have water near your school 
and are looking for a new teaching subject, try dragonflies!
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