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Teaching Tips

These lesson ideas are developed with you 
in mind. We understand that you are the 
creative force within your classroom. You may 
choose to use the hand-held microscope in 
an inquiry center or you may have multiple 
scopes and teach in pairs, groups of four, or 
even groups of six. However you manage 
your classroom, these ideas will assist you 
in guiding your students as they observe, 
question, research, and experiment. These 
inquiry skills are invaluable life skills. 

Making connections, being creative, problem 
solving, and questioning will engage your 
students as they discover the microscopic 
world. You can extend these lesson ideas 
and integrate the study of the specimens into 
your content areas to make them even more 
relevant. Be creative. There is no limit to what 
can be discovered!
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Lesson Ideas

•   Observe and discover how the outer covering of an animal helps it to live in its habitat.
•   Compare the Ganoid Scale (Gar) to the Cycloid Scale (Drum). Compare and contrast the         
     structures, textures, colors, and hardness.
•   Compare and contrast the animal fur and hair.
•   Compare and contrast the texture of the various hides.
•   Observe the zipper effect of feathers. Locate the quill, vanes, and barbs. Draw the details
     of a feather. At higher magnification you should be able to locate the barbules, which    
     aid in repelling water and holding in warmth.
•   Observe the details in the exoskeleton.
•   Observe and compare the density of hair on the skin specimens.
•   Discuss whether the purpose of hair is to keep the animal warm and or dry.
•   Discover whether the hair/fur specimens have two layers of hair, the guard hairs and           
     the downy hairs.
•   Study three different types of feathers. Determine where each feather might be    
     located on the bird and what its purpose might be.
•    Compare and contrast the cycloid scale to the snakeskin. Find three differences between
     the two specimens.
•   Compare and contrast the snake scales on the belly to those on the back.
     What does this tell you about snake behavior?

Animal Coverings Background Information

Fundamental Concepts: Every living thing has some kind of covering 
to protect it from its environment. This covering can aid in defense, 
camouflage, locomotion, and sensory perception, and is instrumental 
in keeping an animal from drying out. An animal’s skin may produce 
structures such as hair, nails, feathers, scales, horns, etc. These 
structures reveal much about the animal’s habitat. 

Changes that have occurred in the skin of a species over time would be examples of 
adaptations, special features that allow a plant or animal to better survive in a particular 
place or habitat. An adaptation is a certain long-term change that has become a normal part 
of the body of a plant or animal that helps it survive better. 

Mammals and Hair

Hair and fur are the same thing. They are both made of keratin. We 
generally call the thick coat of soft hair covering on the skin of a 
non-human mammal, such as a fox or beaver, fur. Fur tends to grow 
in a more synchronized manner and stops at a certain length. Fur 
can have a double composition which means there is an undercoat 
that often sheds such as on a cat or dog. This can easily be seen in 
the beaver specimen in this kit. Fur is usually coarse and short in 
texture. Hair on the other hand tends to grow independently and 
does not stop growing. It is usually a single composition and is soft and longer. 

Composition: Hair itself is dead material, but living cells produce it. Hair is made of the 
protein exokeratin, an extremely strong protein, ensuring skin impermeability. The structure 
and composition of exokeratin differs from the epidermal keratin.

Hair Types: Guard hairs also known as primary hairs, form the topcoat, outermost layer 
of hair that covers most of the skin surface. They are thick, long and stiff. Under-hairs, or 
downy, are short, very fine, fluffy hairs found closest to the skin. The guard hairs are longer 
and coarser and stick out above the rest forming the topcoat. Guard hairs can also serve as 
sensory receptors like whiskers on a cat. These guard hairs can also be modified to protect 
the animal from predators, such as the quills on a porcupine.

The structure of hair can be compared to a pencil. The cuticle is the outer layer composed 
of overlapping scales; the paint on the pencil. The cuticle is a single layer of flattened, 
keratinized cells overlapping like shingles that can be crown-like, petal-like or flat. The 
“meat” of the hair is the cortex, which is compared to the wood of the pencil. The medulla 
is the hollow core of a hair, in the center like pencil lead. The cortex contains the color 
pigments and is composed mainly of keratin, a type of protein that forms many of the 
epidermal structures in animals including feathers, hair, nails, claws, and some scales. In 
general everyone’s hair contains the same basic keratin filaments, which have the potential 
to form the disulfide bonds necessary for curly hair. The difference between curly hair and 
straight hair is the shape of the shaft of hair. A very round shaft allows less disulfide bonds, 
and those that are present are in line with one another, resulting in straight hair. The flatter 
the hair shaft becomes, the curlier hair gets, because the shape allows more cysteines to 
come in contact with one another and form the necessary disulfide bridges.
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Birds and Feathers

Feather Structure: Feathers are dead structures that appear to have evolved from scales and 
are composed of b-keratin. Scales and feathers develop in a similar fashion. In actuality, birds 
have both feathers and scales. You can find scales on the legs and feet of most birds. There 
is an opening at the very tip of the base where the blood supply entered the feather when it 
was growing. Once a feather is fully grown, the supply of blood is sealed off and the feather 
itself becomes “dead,” similar to the ends of human nails.

Feathers grow from a follicle similar to mammal hair follicles and are replaced regularly by 
molting. Feathers are incredibly strong and yet are incredibly flexible. To allow both lift and 
forward movement, feathers can bend at almost a right angle. 

Feathers are made of a shaft, called the rachis and the vanes are on either side. Vanes are 
made of barbs that are arranged side by side up the shaft of the feather. Barbules grow from 
the barbs, which have tiny hooks that interlock in a similar way to hook-and-loop fasteners.

Feathers have a basic form of a hollow, central shaft called a rachis and a number of smaller 
side branches.  The side branches are called barbs and are linked together by a set of 
barbules and their “hooklets” sometimes called ‘Hamuli’ (this is perhaps best understood by 
seeing the diagram). The base of the feather, where there are no side branches, is called the 
calamus or quill.

Types of Feathers

Contour feathers give the bird its 
characteristic smooth round shape. They 
also give the bird its visual coloring and 
provide a first level of defense against 
physical objects, sunlight, wind and rain. 
They are very important.

Down feathers are smaller and lack the 
barbules and their accompanying hooklets 
so they are not zipped together and do not 
look as neat. In fact they are soft and fluffy. 
They provide most of the insulation and are 
so good at this that mankind for many years 
collected down feathers from various birds 
to put into sleeping bags and jackets to 
help keep us warm.

Semiplumes are half-way between a 
contour feather and a down feather. These 
occur between the contour feathers and 
help to supply insulation and a certain 
amount of form as well.

Filoplumes are very small and have only 
a very few barbs at their tips. They are 
believed to have a sensory function, helping 
birds keep their feathers in order.

 feather information from www.fernbank.edu/Birding/feathers.htm
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Fish Scales

What is a scale? A scale is a plate-like structure that covers various animals, especially fish and 
reptiles. Scales are thin and flat. Some scales curl when dried. Fish scales are different from 
reptile scales. Here are some basics: 

• Snake scales are imbedded in the skin, attached together
• Usually, snake scales are much smaller than fish scales
• Some fish scales have “growth rings” similar to those found in a tree. As the fish  

              grows, the scales grow larger. See the How to “read” a fish scale below to learn   
              how to age a fish

• Snakes shed their scales every few months so they do not develop growth rings
• Fish scales are rounder and thicker than snake scales which are more diamond   

 shaped

Most bony fish have cycloid scales, which are flat, thin, and somewhat round. The cycloid 
scales in this kit are those of a Drum. When you compare the cycloid scale to the ganoid 
scale, the Gar scale in this kit, you will notice very distinct differences. Although they are 
made of the same material as other fish scales, garfish have ganoid scales that are thick with 
a shiny, enamel like finish. Growth rings are not evident.

How to “Read” a Fish Scale

Cycloid fish scales, like those of trout and salmon, add rings, ‘circuli’ as they grow. The rate at 
which fish, and their scales grow, depends on how much food is available, water temperature, 
and other stressors. In temperate climates where the winters are cold and there is less food 
available, very little growth occurs and the rings are closer together. During the summer 
months when food is more abundant, the growth rings are more widely spaced. Annuli, 
usually identified as a zone of crowded circuli, are formed each year and are counted to 
estimate the age of the fish.

Advanced Inquiry

Have students research and report on a type of protective covering developed and used by 
humans like bullet proof clothing, fireproof clothing, scuba gear, etc., or have students create 
a new idea for a protective covering. 

Literature Connections

Do Whales Have Wings?: A Book About Animal Bodies (Animals All Around) by Michael Dahl 
(Author), Sandra D’Antonio (Illustrator) 

Whose Skin Is This?: A Look at Animal Skin--Scaly, Furry, and Prickly (Whose Is It?) by Lisa 
Morris Kee (Author), Ken Landmark (Illustrator) 
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Have a question or comment?

CALL TOLL FREE:
877-YOURLAB (877-968-7522)

9am – 6pm CST, Monday-Saturday

WRITE:
SOUTHERN SCIENCE SUPPLY

1248 AUSTIN HIGHWAY
#106-118

SAN ANTONIO, TX 78209

EMAIL:
Customer Service: sales@southernsciencesupply.com

Technical Questions: carol@southernsciencesupply.com
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