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Abstract: Selection of microscopes for student use involves many 
factors. The microscopes must stand up to daily use by students with 
little experience, be constantly up and running, and fit the budget 
requirements. Especially with student microscopes, practical aspects 
can be important. Thus, size, weight, cabling, and design should be 
taken into consideration even before the microscope and its accesso-
ries enter the decision process. If chosen carefully, educational micro-
scopes can delight young minds in schools and universities, and, 
ideally, the experience will fascinate them enough that they decide to 
make science their profession.
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Introduction
Selecting educational microscopes is not an easy task for 

teachers. These microscopes must stand up to daily student 
use, be constantly up and running, and often fit strict budget 
requirements. Especially with student microscopes, practi-
cal aspects can play a significant role. Thus, their size, weight, 
cabling, and design are important for their daily use, and these 
factors should be taken into account before considering the pur-
chase of microscopes and their accessories. If chosen carefully, 
educational microscopes can open 
windows to a cosmos of minute 
detail that can delight young minds 
in schools and universities and fasci-
nate them enough so that they con-
sider a career in science. This article 
describes various factors to consider 
when selecting microscopes for edu-
cational settings.

Classroom Environment
From our experience, there are 

two types of classrooms. The first 
is the laboratory. Microscopes are 
set up once and remain at the same 
place all the time (Figure 1). There 
may be long rows of tables, often with 
little space between the rows. In this 
case, fewer cables around the micro-
scope will create a better workspace. 
Microscopes could become dislodged 
if students’ arms or bags get caught in 
cables when they take their seats.

The second type of classroom has storage space for 
microscopes (Figure 2). The microscopes are taken out of 
storage, set up on the worktops at the beginning of class, and 
put away again at the end. In this case, there are several fac-
tors to consider.

Size. Do the microscopes fit the storage space? There 
should be enough space between the instruments and perhaps 
dividers, so that they do not touch. It also makes sense to check 
that moveable parts are separated enough so that they are not 
easily damaged.

Weight. Because the microscopes are moved for every les-
son, they should be easy for one person to carry. Also take a 
look at the design. It may be challenging to grasp a microscope 
securely if it does not have a handle.

Cables. If cables hang down from the microscopes, they 
can tangle in storage as well as on the way to the benches. 
Imagine thirty students carrying microscopes and drag-
ging the plugs behind them on the f loor, creating tripping 
hazards.

For both labs and classrooms with storage capacity, 
the environmental conditions are worth considering. If 

Figure 1:  Educational microscopes in a teaching laboratory at Buffalo State College. Courtesy of Gary Solar, 
Buffalo State College, Buffalo, NY.
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temperatures and humidity in the rooms change, specific 
coatings for microscope parts may prevent the growth of 
fungus and bacteria.

Microscope Construction
Student microscopes go through many hands every day. 

Since they will be used for many years, they should be con-
structed to last. Thus, the design and construction should be 
examined carefully.

Maintenance. Servicing the microscopes must be easy. 
Educational microscopes must be easy to clean and maintain. 
When needed, an on-site service call should be available.

Robustness. Microscopes should not be delicate in con-
struction. Their bases should be planted firmly on the top of 
the workspace. They also should be well balanced and not wob-
ble. In addition, they should have as few removable parts as 
possible to ensure the next student still has all the microscope 
parts at his or her disposal.

Durability. It’s worth taking a look at the 
materials the microscopes are manufactured 
from. The longer microscopes show little 
wear and tear, the longer students will treat 
them with more care. Another scratch on a 
scratched surface matters less than the first 
scratch. A durable finish can be helpful.

Smoothness. Moveable parts should 
move smoothly without requiring force.

Labeling. Well-labeled microscope parts 
help students handle the microscopes properly 
as well as locate and use with confidence the 
few movable parts.

Having Fun Learning and Teaching
Students learn best if they have fun doing 

so. Microscopy classes have great potential to 
fascinate children and young adults because 
the world they see through the oculars is very 
different from what they see around them. 

Discovering this microcosm is an adventure. Two factors are 
crucial in promoting the fun factor:

Usability. With only a few adjustments to the microscope, 
students must be able to see something. This step is important, 
so that they will remain engaged and teachers will spend less 
time helping students adjust their instruments. Good labeling 
and few removable parts make these instruments easy to use.

Great images. The overall optical performance, including 
the camera, is key  to producing images with good contrast, 
resolution, and color. Good image quality enables students to 
discover a new world and stay interested.

Figure 4:  Student microscopes with diverse capabilities can suit different course levels of students.

Figure 2:  Depository shelves with student microscope stands at Erie 
Community College. Courtesy of Mary Anne Silsby, Erie Community College, 
Buffalo, NY.

Figure 3:  Some cameras create their own Wi-Fi hotspot so that students can 
access images with their mobile devices or laptops.

https://doi.org/10.1017/S155192951800144X  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S155192951800144X


2019 May • www.microscopy-today.com�     31

MicroscopyEducation

Microscope Performance and Accessories
The choice of microscope also depends on the subject mat-

ter and level of the course. In many cases appropriate accesso-
ries are needed to perform certain experiments. Microscopes 
can be equipped to match the requirements of the subject 
under study.

Accessories. Some accessories depend on the applica-
tion, for example polarization kits are important for the study 
of minerals in geology classes. Other accessories can be gen-
erally beneficial, for example LED illumination, which lasts 
much longer than halogen bulbs. The long lifetime of LED 
lighting eliminates bulb changes and increases microscope 
uptime. Digital cameras and associated software have become 
more important in the past few years, as microscopy itself has 
become more digital. Some cameras can even create their own 
Wi-Fi hotspot so that students can access images with their 
mobile devices or laptops (Figures 3).

Course level. Microscopes for biology classes in high 
school do not need the same capabilities as microscopes for 
advanced university pathology courses. There are different 
types of student microscope that can usually match the needs 
of students (Figure 4) [1].

Budget. The price-performance ratio always requires care-
ful consideration. In the years we have spent talking to teachers, 
we have learned that nothing is more frustrating for students 
than lousy images that don’t mean anything. For a teacher, 
nothing is more rewarding than seeing students excited about 
what they see in the microscope. Therefore, our advice is the 
following: never compromise on the optical performance. 
Only great images delight young minds.

Summary
Answers to the following questions will help you select the 

microscope that best fits your needs:

1.	 Where will the microscopes be used and stored? Will they 
be moved often?

2.	 How sturdy are the instruments? Will they stand up to daily 
use? Do the moveable parts move easily for a good user 
experience?

3.	 How easily can the microscopes be operated? Will students 
see something fascinating quickly? This effect should not 
be underestimated: the easier great images can be seen, the 
more fun the students will have.

4.	 For which lessons will the microscope be used? Is any special 
equipment needed? Which equipment will not be needed?
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