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TINY DRAWINGS 

Duration: 5-30 minutes 
Institution: Science Museum of Minnesota 
Skill level/Age Level: K-Grey 
Group size: Individual 

INTRODUCTION 

In this activity visitors create drawings and paintings by looking through 
stereoscopic microscopes and a set of simple materials: paper, pencils, ink pens, 
colored pencils, very small tipped paint brushes and colored ink. We first 
introduced this activity as an alternative way of introducing the microscope that 
brings together art and science for a yearly event we do at our museum called 
“microscope Day” where we invite education and research groups that use 
microscopes in their daily work to share these activities with visitors.  

 

KEY CONCEPTS AND/OR SUBJECT AREA 

Microscopes are tools for scientific exploration and research used to magnify 
objects to observe finer details. It is an instrument that encourages individuals to 
observe objects and phenomena that are usually difficult to observe due to their 
small size. Optical microscopes were first invented and used before the 1500s to 
magnify objects that cannot be seen by the naked eye. 

What has been different about our activity is that it integrates a creative approach 
to gaining comfort and fluency with the use of an optical microscope. Instead of 
observing only—the learner interacts with the materials—is creating movements 
becoming very large under the microscope. We use the stereoscope versions—
dissection scopes, to make it easier for the learner to look through the scope and 
keep their hands free for adjustment, drawing and painting. It has been especially 
popular with visitors whether they are very young or older. We’ve found the 
activity has really resonated with teens, often staying 15 to 20 minutes working 
on their painting or drawing. 
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How the microscope works: the magnifying lenses inside the microscope allows 
the eyes to observe and the brain to analyze subjects that would be too small for 
detailed observation. Taking a look at the physics of the lens; the diagram above 
shows a pencil in water. When you look along the line of the pencil with your 
head tilted your vision is parallel to the pencil. Because of this the water and light 
will make the pencil appear to be bending towards you and also appear larger 
than the half of the pencil that is above the surface. The steeper the angle, the 
more it will bend the light and the more magnified the object will appear. In this 
case the water is the les and because the water is denser than air, it changes the 
angle of light—helping to magnify the image of the pencil. Microsocopes use 
glass or plastic lenses to do the same thing, only at a much higher degree of 
magnification. 

• Scale 
o Microscopes are tools that let you perceive very small things 
o Small things have detail that can only be seen with a microscope 

or other optical tool 
o Scale is not only a visual thing but also a phsical thing that we 

can interact with  
o As things get smaller, the forces that work on large things 

behave differently on small things 
• Scientific tools 

o Scientists make and use tools to explore and interact the things 
they are studying 

o Scientists may need to invent new tools and to explore new ideas 
o Tools can be used to prove or disprove scientific theories 
o Tools can be used to be creative 
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MATERIALS AND TOOLS  

 
 
Essential Materials: 

• Finished tiny paintings and drawings; it’s great to have a few out as examples, Be 
sure to save good ones visitors create and leave behind 

• 3-4 Powered stereoscopic (dissection) microscopes. This microscope has 
illumination from above and below. 

• We use 2”x2” and 2”x4” sheets of white cover stock paper. The heavier paper 
works better with both ink and pencil 

  	   	  	  	  	  	  	  	  	  	  	  	   	   

•  Fine line radiograph-type colored pens. We currently are using Pigma Micron 
Pens 005 size—there are 003 size available but these are not as durable. We 
purchase the available range of colors 

 
• Pencils and colored pencils with pencil sharpeners and erasers 

Optional Materials: 

• Various fountain-pen ink colors used for painting. Place a teaspoon of water in a 
petri-dish, and add some colored ink to the water with pipets. We use ink as it 
flows more smoothly from the tiny brushes. Surface tension of the ink affects the 
control you have with the brush at the microscopic level 
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• Use very thin tipped (3/0) paintbrushes. Place them in an upright container to 
protect the brush tips and keep them “sharp.” We’ve found that you need to 
model a gentle approach to the brushes—kids tend to “scrub” the brushes to 
clean them. You will go through brushes as they learn to be gentle 

            

SET UP 

Each area around a microscope has room for the microscope itself as well as 
room for elbows and arms around the microscope. We also use the trays for 
pencils and brushes and petri dishes for ink to formalize the activity with 
structure and control. 
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HOW TO OR STEP-BY-STEP 

	    

 STAGE ONE:  INTRODUCTION 

Be sure that you have a few example variations of the paintings and drawings, as 
this is the best way to have a sense of the questions visitors may have. We 
actually have a few in little fames—this makes it apparent that we “respect” the 
work that visitors make and will treat their work with respect as well. Many 
visitors will be excited to begin drawing or painting as soon as they come up to 
the activity table. This acctivity is about getting the visiotr started in exploring 
with microscopes through focusing on smal pencil strokes and painting, but also 
about what it “feels” like to work in limited space of small scale. 

1. Model how to adjust the microscopes two lenses to fit their body—the spaces 
between their eyes. 

2. Let them focus the microscopes. If they cannot focus it, model how to focus or, 
allow a parent to try for them if they are young. 

3. Visitors start drawing and painting 
4. Also show and discuss the examples while they are working. They may not be 

apparently listening, but they are—so make sure you describe the details of the 
examples 

5. Once they have a painting/drawing, you can ask question about how the 
microscope changes their view and how it changed their art—for instance, how 
do they feel about what their art looks like when seen with the naked eye? 

6. Encourage them to continue experimenting by making small adjustments to their 
artwork or add color. This is also a great time to use some of the vocabulary—
such as lenses, focus, and magnify to describe their art and how it appears 
different when seen with their eyes  

STAGE TWO:  PROCEDURE 

  

	  	  	  	  	  	  	  	  	  	  	    

1. Adjust the microscope to your comfort. This includes the eyepieces, which can 
be moved further from each other or closer and the eye cushions. Place a piece of 
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cardstock on the microscope and use the clips to have them pinned down so it 
stays still when you’re drawing. Mark the paper a bit and focus the lenses with 
knobs located on the side of the microscope until you can see the mark clearly. 

	  	  	  	  	  	  	  	  	  	  	   	  

 
 

2. Start sketching and observe the difference between looking through the 
microscope and without looking through the microscope 

	  	  	  	  	  	  	  	  	  	  	    

	  	  	  	  	  	  	  	  	  	  	    

3. Try out using the brush with ink. Notice the difference between stroke sizes 
between the paint and the pencil portion. You may want to talk about how the ink 
is “sticky” or clings to the brush or paper. This is the surface tension of the ink. 
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FACIL ITATION T IPS 

  	  

 

Painting or drawing a miniature art takes patience and persistence to focus and 
sketch. Encourage parents to participate. Encourage groups to describe what they 
see and notice to each other as they interact with the tools and materials. Once 
they have a painting/drawing, you can ask questions about how they feel about 
what their art looks like when they see it with the naked eye? 

LEARNING GOALS 

• To provide direct physical experiences with microscopes 
• To encourage scientific observation as an essential part of exploring Nano 

particles 

MATERIALS SOURCES 

Amazon for ink pens: PIGMA MICRON PEN-005 ASRTD SET 

MORE INFORMATION 

Online resources: 

• How does a microscope work? 
A simple microscope has one lens and is essentially a loupe or magnifying glass 
with a relative high magnification. The basic modern microscope found in 
schools, hospitals, and research centers is a compound microscope, which has a 
series of lenses to collect and focus the light transmitted through the specimen. 
http://www.microscopemaster.com/how-does-a-microscope-work.html 
 
 

• Nobelprize.org’s educational program on Microscopes 
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http://www.nobelprize.org/educational/physics/microscopes/ 
 

• A wonderful work of art and fiction—from the Museum of Jurassic Technology 
The Eye of the Needle: The Microminiatures of Hagop Sandaldjian 
http://mjt.org/exhibits/hagop/hagop1.html  

KEYWORDS 

• Scale, surface tension, composition, capillary action 


