
Observing cells under a microscope 

Have you ever used a microscope before? Microscopes are instruments that are used to 

look at and study objects that are too small to be seen with the naked eye. Since the days of 

Hooke's observations, the development of microscopes has come a long way. Today we 

have incredibly powerful microscopes called electron microscopes which use electrons 

instead of light to observe very fine detail - even as small as a single column of atoms! 

A modern electron microscope. 

http://commons.wikimedia.org/wiki/File:Transmission_electron_microscope_%28Morgagni_

268D%29_pl.jpg  

Citizen science: Help out in cancer research from your own home! http://www.cellslider.net/ 

Before we start working with microscopes, let's have a look at the different parts of a basic 

light microscope and the safety precautions we need to follow when using these pieces of 

equipment. 

http://commons.wikimedia.org/wiki/File:Transmission_electron_microscope_%28Morgagni_268D%29_pl.jpg
http://commons.wikimedia.org/wiki/File:Transmission_electron_microscope_%28Morgagni_268D%29_pl.jpg
http://www.cellslider.net/


A basic light microscope. 

A microscope allows you to see detail in specimens that you cannot see with the naked eye. 

The image you see needs to be: 

• well lit with enough light provided to see the specimen 

• well focused 

• contrasted with its surroundings to clearly see details 

The next image explains the different parts of a light microscope and what they are used 

for. 

 
When you use a microscope, make sure to follow these safety precautions: 

1. There is a special way to carry the microscope: one hand supports the base and the 

other holds the frame of the microscope. 

2. Put it down on a stable, horizontal, clear counter. 

3. Before using the microscope, clean the lenses with proper lens paper. Do not touch 

the lenses with your fingers! Make sure the stage and slides are clean. 



4. When handling the slides, do not use broken or cracked slides and handle cover slips 

by the edges. 

5. When focusing with the objectives:  

o Focus smoothly and slowly 

o Be careful with the objectives and do not scratch them 

6. When you are done:  

o Always turn the lowest magnification objective into place before storing the 

microscope. 

o Make sure that the stage and slides are clean before putting everything away. 

o Always store the microscope in a box or covered with a dust jacket to avoid 

dust from settling on the lenses. 

To view cells under a microscope, we need to make and prepare something called a 

specimen on a slide. 

A specimen is a small part or slice, or an example of an organism that we want to examine. 

When we view a specimen under a microscope it needs to let light pass through the 

specimen so we can see it. Therefore we need to prepare the specimen and cut extremely 

thin slices of less than 0.5 mm. Specimens are then placed on a glass slide. 

We can prepare samples or specimens on a slide using these different techniques: 

• wet mount - good for observing living organisms and is especially used for aquatic 

samples 

• dry mount - good for observing hair, feathers, pollen grains or dust 

• smears are often made of blood or slime that is smeared over the slide and allowed 

to dry before observing them. 

• stains are added to wet or dry mounts by dropping colouring chemicals onto the 

specimens, like iodine solution, methylene blue or crystal violet. We use staining to 

improve the colour contrasts on the slide. 

Video on making a wet mount slide. 

We can use water, brine (salt water), glycerine or immersion oil for wet mounts. 

Evaluating microscopic images 
INSTRUCTIONS: 

Carefully study this image of onion cells that have been stained blue. Evaluate this image in 

terms of the focus, light and contrast visible in the photo. 



 

 

 

 

These same onion cells were viewed under a microscope which had not been adjusted 

properly and the following photos were taken. Identify what is wrong with the photograph 

compared to the one above. 

Image What is 

wrong 

with the 

image? 

How could the image have 

been adjusted and corrected, 

using what part of the 

microscope? 

 

  

 

  



 

  

Image What is 

wrong 

with the 

image? 

How could the image have 

been adjusted and corrected, 

using what part of the 

microscope? 

 

The image 

is fuzzy. 

This image could have been 

focused using the fine and coarse 

adjustment screws. 

 

The image 

is very 

dark. 

The brightness of the image 

could have been adjusted by 

changing the brightness of the 

lamp or moving the mirror to 

reflect more light onto the slide. 

The brightness can also be 

adjusted using the diaphragm 

and condenser apertures. 

 

This image 

has poor 

contrast. 

The contrast of the image can 

also be adjusted by changing the 

intensity of the light and the 

diaphragm aperture. 



Making a wet mount with onion and cheek 
cells 
There is a very specific way to prepare slides for viewing under a microscope. You will use 

this technique very often in Life Sciences to study specimens. 

MATERIALS: 

• onion 

• scalpel or knife 

• dissecting needle 

• forceps 

• microscope slides 

• coverslips 

• dropper 

• tissue paper or filter paper 

• distilled water 

• iodine solution 

• light microscope 

INSTRUCTIONS: 

You will need to work quite quickly as the onion cells will dry out! 

Step 1: Prepare your microscope and slides as discussed in the safety methods above. 

Step 2: Cut the onion into blocks of about 1 cm square with a sharp knife or scalpel. 

Cutting the onion to expose the layers. 

Step 3: Use forceps to pull or peel a small piece of the very thin membrane-like epidermis 

lining off one of the inner layers of the onion. 



Carefully pulling the lining off the onion layer. 

Step 4: Place a drop of iodine solution onto the slide. 

Adding iodine solution to the slide. 

Step 5: Place the membrane directly in the drop on the slide. 

Step 6: Gently lower a coverslip at an angle onto the onion cells. Hold the coverslip up with 

a dissection needle and gently lower the slip. This prevents air bubbles from getting trapped 

under the cover slip. 

Lowering the coverslip onto the specimen. 

If you accidentally trapped an air bubble, gently press on the middle of the coverslip to get 

rid of any trapped air using the dissecting needle or drop some extra fluid right next to the 

edge of the coverslip. 

Step 7: Wipe off excess fluid around the edge of the coverslip with tissue paper or filter 

paper. 



Step 8: Make sure the lowest power objective lens (this is the shortest lens) is in line with 

the eyepiece. Switch on the lamp or use the mirror to reflect the light onto your stage. Place 

the prepared slide onto the stage and secure it with the stage clips. 

The slide secured on the microscope stage. 

Step 9: While on the low power, look from the side and lower the objective lens to just 

above the coverslip. Then look through the eyepiece and use the fine focus to focus your 

image. Viewing your specimen 

Step 10: Magnify your cells by swapping the objective lens to a higher powered lens. Only 

use the fine focus adjustment to focus clearly. 

Step 11: Make careful drawings of your observations in the space below and remember to 

label what you see. Add a heading including the specimen, the stain used and the 

magnification. 

 

 

 

 

 

 

 

 

 

Did you see something like this? 

Onion cells. 



Now that you have prepared slides of onion cell specimens, use a toothpick to gently scrape 

the inside of your cheek to collect cheek cells using the side of the toothpick or ice cream 

stick. Follow the same instructions as above to prepare the cheek cell specimen and to view 

it under the microscope. Draw and label the cheek cells that you viewed under the 

microscope in the space below.  

 

 

 

 

 

 

 

 

Did you see something like this? 

Some cheek cells stained with methylene blue 

What are some of the differences and similarities you noted between the animal and cheek 

cells?  

 

 

 

 

 

 

Research the discovery of light and electron 
microscopes 
The invention and improvement of microscopes has lead to incredible cellular discoveries 

(among others) in the last 400 years. Without microscopes, many of the microscopic 

organisms we know of today would never have been identified! 



INSTRUCTIONS: 

1. You can work individually or in groups for this task. 

2. Research the history and discovery of the light and electron microscopes and how 

they are used today. 

3. Design a brochure for the local Science museum where you tell visitors about the 

history of the development of microscopes. 

4. Remember that a brochure must be informative, but not contain too much text. 

5. Include some photographs or drawings. 

Cells differ in shape and size 

• stem cell 

• differentiation 

We looked at the basic differences between plant and animal cells. However, not all plant 

cells and not all animal cells are the same. Cells within an organism need to have different 

shapes and sizes because they fulfill different functions. 

Look at the photo of the rose. Do you think the cells in the roots, stem, leaves, and petals of 

the rose all look the same? 

The cells in the different parts of the rose all have to perform very specific functions and 

therefore have different sizes and shapes. 

The rose's petals are red due to pigments in 

the vacuoles of the petal cells which are round. 4966621857/ 

http://www.flickr.com/photos/kaibara/4966621857/ 

http://www.flickr.com/photos/kaibara/4966621857/
http://www.flickr.com/photos/kaibara/4966621857/
http://www.flickr.com/photos/kaibara/4966621857/


Cells in the leaves are full of chloroplasts for 

photosynthesis. They are long and rectangular in shape. 

Your body contains a great number of specialised cells, meaning they have different 

functions. They have differences in their structures allowing them to have different 

functions. We say they have differentiated. 

Do you remember we spoke about nerve cells and red blood cells briefly in the beginning of 

the chapter? Some of them are summarised in the following table. 

Specialised cell Structure Function 

Epithelial cells  

- they are mostly 

flat 
 

They cover the surface of 

the body for protection. 

Muscle cells  

- some are long 

and spindle 

shaped 
 

Muscle cells can contract 

and relax allowing for 

movement within your 

body 

Nerve cells  

- the are very long 

and have 

branched ends 

 

Nerve cells are specialised 

to carry messages that 

coordinate the functions 

of the body. 

Red blood cells  

- Round and 

biconcave shape 

 

Red blood cells carry carry 

oxygen and carbon 

dioxide throughout the 

body. 

Stem cells are also harvested from the umbilical cord at birth and used for research. There 

are many ethical concerns regarding stem cell research. What do you think? 

Stem Cells 

Stem cells are unspecialised cells which can divide and develop into many different types of 

specialised cells. Stem cells are quite amazing as they can divide and multiply while at the 

same time keeping their ability to develop into any other type of cell. Embryonic stem cells 



are the little ball of 50 -150 cells that forms 4-5 days after conception. Embryonic stem cells 

are very special as they can become absolutely any cell in the body, for example, blood cells, 

nerve cells, muscle cells or brain cells. 

For this reason, scientists are using stem cells to conduct research. There are many benefits 

in doing this, but there are also many controversial and ethical issues surrounding stem cell 

research. 

Are you curious about stem cell research? Find out more and discover the possibilities! 

Microscopic and Macroscopic organisms 

We have just looked at specialised cells within organisms. The organisms that we discussed, 

plants and animals, consist of many, many cells. Your body has millions of cells! Did you 

know that there are some organisms which consist of only a single cell? We have many 

different specialised cells to perform the different functions within our body whereas in a 

single-celled organism, all the functions it performs are done in this one cell. We can make a 

distinction between organisms that are made of one cell (unicellular) and those that are 

made of many cells (multicellular). 

Microscopic and macroscopic describe whether an organism can be seen with the naked 

eye, while unicellular and multicellular refer to the number of cells an organism has. 

Microscopic organisms 

We call one cell organisms that can only be seen with the help of a microscope microscopic 

organisms. There are many single-celled microscopic organisms. Have a look at the images. 

A group of Escherichia coli bacteria which are 

found in the intestines of many animals. An 

amoebae which is a single cell organism that lives in water. 



http://commons.wikimedia.org/wiki/File:Mikrofoto.de-arcella_3.jpg 

Red blood cells showing some which have 

been infected with malaria (purple dots). A 

single-celled algae called a desmid. http://www.flickr.com/photos/dkeats/3064466247/  

Fresh water amoebae and  

Macroscopic organisms 

In contrast to microscopic single-celled organisms, macroscopic organisms are visible to 

the naked eye and consist of many cells. Macroscopic organisms can have a few cells 

working together or trillions of cells that form larger organisms. 

Organisation of cells in macroscopic organisms 

Take a virtual tour of the human body http://medtropolis.com/virtual-body/ 

In microscopic single-celled organisms, the individual cell has to perform all the life 

processes for that microscopic organism. 

So what about the cells in macroscopic organisms that consist of many cells? We have 

already learnt about specialised cells in macroscopic organisms, so we know that not all 

cells perform all the processes - they are specialised to perform a specific function. 

Specialised cells that perform a specific function, group together to form a tissue. For 

example, muscle cells will group together to form muscle tissue, epithelial cells will group 

together to form the skin, and nerve cells will group together to form the brain and nerves. 

http://commons.wikimedia.org/wiki/File:Mikrofoto.de-arcella_3.jpg
http://commons.wikimedia.org/wiki/File:Mikrofoto.de-arcella_3.jpg
http://www.flickr.com/photos/dkeats/3064466247/
http://medtropolis.com/virtual-body/


Groups of tissues that work together form organs. Think of the stomach for example - it is 

made of many different specialised cells that form muscle tissue to make it contract and 

epithelial tissue (made from specialised epithelial cells) which lines the inside of the stomach 

and produces mucus. 

Learn more about your body at this interactive website 

http://science.nationalgeographic.com/science/health-and-human-body/human-

body/?source=G4101&kwid=ContentNetwork|929422345  

When organs work together we say they form systems or organ systems. There are many 

different systems in your body where specific organs work closely together to make your 

body function. Have a look at the following diagram which shows how cells are organised 

into tissues in the stomach which form part of the digestive system in a human (the 

organism). 

 

All the systems work together to form an organism. We will be looking at some of these 

systems later on in the term. 

Learn more about the different systems in your body 

http://library.thinkquest.org/2935/Natures_Best/Nat_Best_High_Level/Title_Net_Page/Title_p

age_h.html  

Have you noticed the VISIT boxes in the margins which contain links? You simply need to 

type this whole link into the address bar in your internet browser, either on your PC, tablet 

or mobile phone, and press enter, like this: 

 

It will direct you to our website where you can watch the video or visit the webpage online. 

Be curious and discover more online on our website! 

 

http://science.nationalgeographic.com/science/health-and-human-body/human-body/?source=G4101&kwid=ContentNetwork|929422345%20
http://science.nationalgeographic.com/science/health-and-human-body/human-body/?source=G4101&kwid=ContentNetwork|929422345%20
http://science.nationalgeographic.com/science/health-and-human-body/human-body/?source=G4101&kwid=ContentNetwork|929422345%20
http://library.thinkquest.org/2935/Natures_Best/Nat_Best_High_Level/Title_Net_Page/Title_page_h.html
http://library.thinkquest.org/2935/Natures_Best/Nat_Best_High_Level/Title_Net_Page/Title_page_h.html
http://library.thinkquest.org/2935/Natures_Best/Nat_Best_High_Level/Title_Net_Page/Title_page_h.html

