
he projection screen in the dimly lit auditorium was ready and an online chat window was open on 
the computer screen. Computer experts and entomologists were ready on the other end. One by 
one, students filled up the rows of seats eagerly anticipating what was going to happen next. Each 
student was asked to close their eyes. Ms. Hadley asked them:

“How many of you really know what an insect looks like? Think of the ant you found crawling on the grass, the 
ladybug you found by your window, or the insects you learned about in class. What is on the insect? What color 
is it? Does it have antennae? Does it have a stinger?”

With a click of the computer mouse, the first image captured via the Environmental Scanning Electron Mi-
croscope (ESEM) at the University of Illinois–Urbana-Champaign (UIUC) was projected on a large screen. The 
students then opened their eyes.

“Wow! Whoa! Cool! Gross!”

By Kathryn Hadley and Michele Korb
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Viewing scanning electron microscope 

images on the internet offers a new 

way of looking at insects.
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These are just a few of the reactions when these im-
ages were projected onto the large auditorium screen to 
a group of 75 second graders. The first live image dis-
played was a scanning electron micrograph of a cricket 
with food or dirt in its mouth. We could not believe 
what we were looking at! The image of this insect was 
extremely detailed. All of us, and especially the second 
graders, had so many questions to ask. This was just the 
beginning of a different way to view insects.

Bugscope Basics
The images shown to the second graders were gener-
ated through Bugscope (see Internet Resources), a free 
remote teaching technology program provided by The 
Beckman Institute for Advanced Science and Technol-
ogy at UIUC. Although the microscope, the computer 
experts, and the entomologists were a state away, our 
“field trip” was easy to plan from start to finish.

The only materials needed were a projection screen 
and a fast-paced internet connection (setup and plat-
form requirements are listed on the Bugscope website) 
and some prepared insect specimens to view under the 
microscope. (Specimens are dead insects, such as those 
found in windowsills or basements, or insects that are 
killed humanely by teachers [i.e., by placing the 
insect into a container in the freezer for a few 
days. Do not place insects in a freezer area that 
also contains food for human consumption.] 
and then mailed to UIUC for preparation (a drying 
and coating process) for viewing under the electron 
microscope. Museums can also be a source of insect 
specimens; for example, Milwaukee Public Museum 
donated expired specimens from their Butterfly Wing 
Exhibit for us to examine. To mail the specimens, place 
them in a plastic container so they are not damaged in 
transit to UIUC.)

Bugscope users do not need to 
be technologically savvy. The user 
submits an online application and 
then the computer experts at Bug-
scope make contact within a day 
or two to set up a “practice run” for 
first-time users. The application 
asks for some basic information (e.g., class size), how the 
experience will fit into your curriculum (see Figure 1), 
and the type of computer equipment you have available 
(e.g., “PC with Netscape 4”). Examples of past applica-
tions are available for viewing on the website.

Our school’s learning coordinator, the library media 
specialist, the second-grade teachers, and the Bugscope 
experts put together our field trip. Our group elected to 
do the field trip at the nearby high school because it had 
the space we needed to fit 75 children, a large projection 
screen, and the computer capabilities required to com-
plete our session—three components the elementary 
school did not have. However, some schools have used 
Bugscope in their own libraries with computer projec-
tion screens or in computer lab rooms with each child 
viewing the insects on their own computer screen. 

Insects Across the Curriculum
While the logistics of the field trip were being worked 
out, the second-grade students were busy learning 
about insects in an integrated way. Students worked at 
centers of nonfiction and fiction insect books in their 
classrooms. Students researched an insect of their 
choice and filled out facts about it using a research 
template. Later, students used their researched facts to 
write a nonfiction piece.

In science class, each second grader had his or her 
own mealworm (the larval stage of Tenenbrio spp.) to 
observe and care for. They responded to the needs of 

Figure 1.
Project Description.
Objectives:
• To develop a curiosity and interest in insects and a respect for them as living things.

• To experience some of the great diversity of forms in the animal kingdom.

• To become familiar with some of the life sequences that different types of insects exhibit (simple 
and complete metamorphosis).

• To observe similarities and differences in the larvae, pupae, and adults of the insects that go through complete 
metamorphosis.

• To observe the behaviors of insects at different stages of their life cycle.

• To become familiar with the parts of an insect such as the head, thorax, and abdomen.

• To answer the overall question: What makes an insect an insect?
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the mealworm, such as feeding it and changing its corn 
meal, and then they examined its life cycle as it evolved 
into a beetle. This activity helped the second graders to 
understand the importance of insects as living things 
and provided a lot of background knowledge of insects’ 
anatomy and life cycles.

The teachers felt this experience would add to stu-
dents’ insect knowledge. It would broaden their expo-
sure to deeper understanding of the structures insects 
possess and perhaps widen their basic understanding of 
the microscopic world. So, in preparation for the event, 
students and teachers sent off specimens and generated 
some questions that they might be interested in having 
the Bugscope experts answer.

Bugscope Field Trip
On the day of the hour-long session, everyone learned 
many new things about insects: “Did you know that 
mosquitoes have claws with structures that look like 
Velcro”? “That the beetle’s exoskeleton is made of 
chitin, material similar to human fingernails (we have 
collagen and keratin)”? “That mosquitoes are covered 
with tiny featherlike or leaflike scales”? “That a maggot 
has tiny palps (arms) that help the insect direct food 
to its mouth”? “That a fly’s claw has a pulvillus (sticky 
pad) with a lot of sticky setae (hair) to help it walk on 
the ceiling”? 

Students weren’t just reading these facts in a science 
textbook, they were “seeing” these features through 
a high-powered microscope. Images were accessed 
within seconds, and students’ questions were ad-
dressed live by experts. Real-time, remote learning 
was occurring!

As the students were shown the images of the insects, 
the teacher asked questions and allowed a couple of 
student volunteers to come up to the computer podium 
(which projected the images onto a very large screen). 
Attached to the computer was an electronic marking 
pen to draw on the monitor in different colors such 
as red and blue in order to emphasize the structure of 
interest being discussed. The students used this to an-
swer questions and to help them to generate their own 
questions for the entomologists.

The teacher used what students learned in class 
to help them make connections to the images being 
shown on the screen. For example, as students viewed 
a maggot, the teacher discussed how it becomes a 
house fly, which was similar to how their mealworm 
became a beetle.

Viewing the insects at various magnifications al-
lowed students to see the real details of an insect’s body 
very clearly, spurring informative exchanges between 
students and the entomologists: “Why do the insects 
have hair?” a student asked. “Those ‘hairs’ are called 

Connecting to the Standards
This article relates to the following National Science 
Education Standards (NRC 1996):

Content Standards
Grades K–4
Standard C: Life Science
•The characteristics of organisms
•Life cycles of organisms

Teaching Standards
Standard D
Teachers of science design and manage learning  
environments that provide students with the time,    
space, and resources needed for learning science.

setae—they help the insect to sense its environment: vi-
brations, wind changes, and even chemical changes.”

To synthesize learning, students returned to their 
classrooms and were asked to create a diagram of one 
of the insects viewed during the field trip. Students cre-
ated detailed diagrams, including new details such as 
setae and compound eyes that they observed through 
Bugscope.

Bugscope Benefits
Using Bugscope helped students (and their teachers) 
see insects as complex and unique organisms that have 
interesting structures to assist in their survival in the 
environment. 

With exoskeletons of chitin armor, spiny projections, 
clawlike feet, and multifaceted eyes, insects navigate the 
world in a way very different from human beings. Stu-
dents learned about these incredible adaptations while 
also learning about a powerful technological learning 
tool, the electron scanning microscope. After seeing 
insects at a magnification of up to 10,000!, students will 
likely never look at any insect the same way again! 

Kathryn Hadley (kathryn.hadley@alumni.mar-
quette.edu) is a teacher at the Archdiocese of Mil-
waukee in Milwaukee, Wisconsin. Michele Korb (Mi-
chele.korb@marquette.edu) is a science educator at 
Marquette University (School of Education/ Physics 
Department) in Milwaukee, Wisconsin.
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Through the Bugscope


