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We are exploring the world of science by
learning about molecules, animal cells,
and  types of micro-organism called
"viruses". We'll be learning about each of
these through projects that involve
working with air-dry modelling clay! 

Before you begin, you will need:
1) 1.5-2.0 lbs of air-dry modelling clay
2) Clay sculpting tools
3) Different colours of paint
4) Paint brushes 
5) 40-50 cotton-tipped applicators

This booklet contains introductory
information about the different scientific
topics listed above as well as the
directions for how to make each of the
different projects.

This program was kindly sponsored by:
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Project #1
Atoms and Molecules:

The Basic Units of Life

Have you ever heard of the Periodic
Table of Elements? This is a table that
lists all of the different elements on 
Earth (see Figure 2). The simplest
(smallest) forms are called atoms (See
Figure 1). 

So, What Are "Atoms"?

Everything in this world, both living and
non-living, is made up of atoms of
elements found on the Periodic Table.
This is why they are referred to as the
"basic units" or "building blocks" of all
life. While all things are made up of
atoms, not all things contain all of the
different types of elements. 
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Figure 2. Periodic Table of Elements.

Figure 1. Visual Representation of an
atom.



When one or more atoms of either the same or different types of
elements come together and "bond", they create what is called a
molecule. They can have simple (small) or complex (big) structures. For
example, a water molecule (See Figure 3) is simple in that it is made up of
two atoms of an element called "hydrogen" (in white) and one atom of an
element called "oxygen" (red). Therefore, it is a smaller molecule made up
of only 3 atoms.

So, What Are "Molecules"?

Water is one of the most important molecules on
Earth. All living organisms require water to live. This
is because water has many special qualities that help
us to sustain life. Water makes up a large a part of
our cells (you'll learn more about cells later on) and
our blood. It also helps us regulate our body
temperature, to digest our food, transport nutrients
throughout our bodies, and wastes out of our
bodies, and many other important things. 

When many water molecules come together, we can
see them in the form of water droplets or in waters'
many other forms such as in a glass of water or
water bottle, in lakes or rivers, and so on.
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Figure 3. Model of a
Water Molecule.



Serotonin is a larger molecule than water.
It is a molecule that works in our brains
alongside other molecules to create
feelings of happiness. There are four
different types of elements in a molecule
of serotonin: Nitrogen, Hydrogen, Oxygen
and Carbon. They are each represented
by a different colour ball. 

The images we are looking at of each molecule are called the molecular
structures of the molecule. These structures show us what the shape
of the molecules would look like through a microscope. The lines in
between each atom represent where the atoms connect or bond to
each other to give the final shape of the molecule.  

This is a what a molecule of
caffeine looks like. Caffeine is
considered a drug (something that
when ingested changes functions
within the body). Not all drugs are
bad, especially when they are used
properly. This molecule is found in
coffee, tea, and energy drinks. It
effects our bodies through many
processes that result in us feeling
more awake or alert. This is a molecule of

testosterone. Testosterone is
a hormone. Hormones travel
throughout the body and
interact with the cells that
make up our bodies.
Testosterone is found in male,
female, and intersex people. 

It has many important functions in the body but, is most well known
for it's role in muscle growth and development. 
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 Take your modelling clay and create a bunch of small spheres to
represent the different atoms of each element that your molecule
contains. 
 Cutting off the fuzzy ends of your cotton-tipped applicators, use the
remaining rod to represent the bonds between atoms. Attach the
different atoms together to make the molecules' final shape. 
 Let clay dry for 24-48 hours in a cool, dry place.
 Paint the different atoms different colours.
 If this is a molecule you've looked up, can you write down 3-5 facts
you've learned about this specific molecule? Did you create your own
molecule? If so, what elements did you use? What are its functions in
the human body? Create a write-up about your molecule. 
 Take a photo and send a shot of your molecule and write-up to us at
the HARC via text message 250-231-4422 or, email at laura.mcnab-
coombs@unbc.ca.

For this project we want you to make your own molecule! Using one of the
images provided, one that you find on the internet or in a textbook or, one
that you make-up, create a clay molecule! Here's how to do it:

1.

2.

3.
4.
5.

6.

The Project: Make Your Own
Molecule
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above is the molecular
structure for aspirin

Aspirin, also called
"acetylsalicylic acid",  is a
common pain killer and can
also be used to help relieve
fever and inflammation. If it
is given shortly after a heart
attack it can save
someones life because it
works as a blood thinner.
Like caffeine, aspirin is also
considered a drug. 
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Example: Making a Molecule of Aspirin

Here is an example of what your
piece may look-like (before
painting). 

Once you have made your
molecule, leave it to dry and then
paint the individual atoms.
 
Notice that some of the atoms
have two cotton-applicators
connecting them. These
represent double bonds. Only
some atoms are connected via
double bonds. 



Project #2
Introduction to Viruses

Oh no! A Virus You Say?!
When we first hear the word virus we often
think "oh no!" because we often think of
viruses as the cause for many illnesses such
as the common cold, the flu, stomach
illnesses, and so on. Even though some
viruses do cause many of the illnesses we
hear about, not all viruses are bad. 

So, What Exactly is a

Virus?
The field of microbiology studies what are
called micro-organisms. This almost literally
means "tiny organisms". Organism is
another word for a living-thing. Long ago
viruses were considered to be micro-
organisms however, they are now
considered to be "non-living". Still, in a
university microbiology course you will most
likely learn about viruses. 

Viruses are simple structures made up of a
protein envelope containing genetic material
(either DNA or RNA). They infect a host's
(host = a living thing) cells and use the hosts
cellular machinery to make copies of itself. 

6



A virus that causes an illness in humans does so by invading human cells,
using the human cell's machinery to make copies of itself, and then
killing the cell it has infected. In the same way that a virus can cause
illness in humans, it can help to protect us. Other micro-organisms called
bacteria are responsible for many human and animal diseases. We use
drugs called antibiotics to combat bacteria however, many types of
bacteria are adapting and have become resistant to antibiotics. This
means that the antibiotics are not able to kill the bacteria, leading to a
more serious infection.

Without antibiotics, many
people infected with these
antibiotic-resistant bacteria will
become very sick and even die.
A new field of research looks at
special types of viruses called
bacteriophages (See Figure 4). 

Bacteriophages invade
bacterial cells just as other
viruses invade human cells,
and kill off the antibiotic
resistant bacteria. Scientists
are hopeful that treatment
with these special viruses will
help combat antibiotic
resistance.  
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Figure 4. Image of a Bacteriophage.



Viruses come in different shapes and sizes. The pictures we see of
them in books are usually taken from very strong microscopes and/or
generated on a computer. This can make them appear to have
different beautiful colours. The structures on the outside of the virus
are different receptors. These protein-based structures contribute
the the viruses special skills and their ability to invade a hosts cells. 
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 On a plastic surface or plate, take your modelling clay and create a
dome, no bigger than a CD/DVD.
 Decide what the surface proteins and receptors of your virus will look
like. Roll and model the clay to make the patterns and designs of the
surface proteins that you desire. 
 Use your tools to carve in any patterns or designs that you desire on
your virus. 
 Let clay dry for 24-48 hours in a cool, dry place.
 Paint the virus in whatever colours and patterns you would like, then
set aside and let it dry. 
 Write your story! Give your virus a name and write a story about how it
works. Does your virus cause a human disease? Does it fight bacteria
like a bacteriophage? Does it give you superhuman powers once you
are infected? Be creative and don't be afraid to let your imagination go
wild!
 Take a photo and send a shot of your virus and your story to us at the
HARC via text message 250-231-4422 or, email at laura.mcnab-
coombs@unbc.ca.

For this project we really want you to "think outside of the box"! This is
your opportunity to design your own virus. Here's how to do it:

1.

2.

3.

4.
5.

6.

7.

The Project: Design Your Own Virus
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Project #3
All About Animal Cells

What Is a Cell?
Cells are made up of molecules and atoms.
They are considered to be the simplest of
all living-things, meaning that there are
living things that are made up of only one
single cell (bacteria, archaea and some
protists) while others are made up of
millions, even billions, of cells (your dog, a
bear, and even You!). 

Animal cells (See Figure 5) are
the cells that are found in
animals such as fish, birds,
amphibians, dogs, humans and
so on. In our bodies we have
structures called organs like our
stomach, our heart, our lungs
and so on, that have different
functions in our body helping us
to stay alive and healthy. Cells
have similar structures:
organelles.
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Figure 5. Drawing of an animal cell. 



A. Nucleolus: The nucleolus is located within the "nucleus" of the cell.
It is where the cell's ribosomes are produced. Ribosomes make
proteins inside of the cell. 

B. Ribosomes: Ribosomes (the little structures scattered throughout
the cytoplasm) function to produce proteins. Proteins are important
biochemicals that are involved in many cellular functions. 

C. Nucleus & Nuclear Envelope: The nucleus functions to house the
nucleolus, to control the expression of our "genes" and to be the site of
DNA replication. The nuclear envelope encases the nucleus and its'
contents and regulates what can and cannot enter the nucleus. 

Like our organs, each of the organelles inside of a cell has a special
function. Below is an drawing representing an animal cell. Some of the
different organelles and structures are described according to the
corresponding letter. However, there are many more structures and
organelles that are not listed: cells are complex little living things!

A
B

C

D

E

F
G

H

I

J

K
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D. Golgi Apparatus: The Golgi receives and does the final processing of
proteins made by ribosomes. If proteins are meant to be shipped out of
the cell, this is where they are "packaged" into vesicles for transport. 

E. Endoplasmic Reticulum (ER): Rough ER consists of a series of
membranous sacs that are continuous with the nuclear envelope. It is
called "rough" because it has ribosomes embedded within its' walls and is
also a site for protein production. Smooth ER is involved with the
production and storage of another type of biomolecule called lipids (fats).

F. Mitochondrion: Mitochondria are the sites of energy production for a
cell. The molecule that supplies a cell with energy is called ATP. ATP is
created from the chemicals in our food, which is why we must eat to have
"energy". 
 
G. Storage Vacuole: Vacuoles found in animal cells function to store
nutrients used for energy production as well as storage of wastes in the
cell. 

H. Lysosome: Lysosomes are little sac-like organelles that digest
materials that come into the cell as well as break-down wastes and old,
damaged organelles. 

I. Centrioles: Centrioles are star-like structures that function to help the
cell undergo a very special process called "cell division". This is when a cell
splits into two identical "daughter" cells. 

J. Cytoplasm: This is the "fluid" component of the cell that makes up most
of the cells volume. It contains various proteins, some of which are special
proteins called enzymes that carry out important chemical reactions within
the cell. It also contains nutrients and a network of protein "strings" and
"tubes" that allow for transport of substances across the cell. 

K. Cell Membrane: Like the nuclear envelope does for the nucleus, the
cell membrane encloses the entire cell and all of its contents. It controls
what comes in and out of the cell.  12



When a bunch of cells group together they
make what are called tissues. Tissues are
groups of cells that serve a similar function
in the body. For example many individual
muscle cells (See Figure 6) group together
to make muscle tissue, which we often
refer to as a specific muscle such as our
"bicep" or our "quads". Muscles are
responsible for both stabilizing our bodies
and producing movement. 

When one or more types of tissues
get together they create organs.
Organs are structures with specific
purposes in our bodies. For example,
the stomach is an organ that helps us
break down food and begin the
process of digestion. Our heart is an
organ that functions to pump blood
throughout our bodies, bringing
nutrients and oxygen to all of our
working tissues (and therefore cells). 

Cells can also work "alone".
Blood cells (See Figure 7; red
cells) float independently
through our blood stream
carrying oxygen to our tissues.
Immune cells (See Figure 7;
white cells) monitor various
tissues looking for pathogens
(disease causing agents such
as bacteria, viruses, or
parasites) and clean up dead
tissue and cells. 
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Figure 6. Muscle tissue.

Figure 7. Blood vessel with red blood cells and
white blood cells (immune cells).



 Using either a plastic lid (like of a small tub of butter), a small paper
plate, OR simply by using a hard surface with plastic wrap or
something to help you get the final piece up, create a disc about 1-
2cm thick, no bigger than a CD/DVD. You don't want the clay TOO
thick or, it will not dry properly.
 Use your tools to carve an indentation around the disc representing
the cell membrane. 
 Start to build your organelles! Using smaller pieces of clay, roll and
shape them to make your desired organelle. For smaller pieces, you
will want to add some water to the bottom of the pieces and gently
attach them to your "cell". Be careful not to press too hard as to
compress your structures but, try to make sure they attach enough.
 Let clay dry for 24-48 hours in a cool, dry place.
 Paint the organelles in whatever colour you choose! Given that these
structures are within a cell the actual colours are unknown.
Therefore, you have the creative liberty to colour them as you please. 
 Take a photo and send a shot of your cell to us at the HARC via text
message 250-231-4422 or, email at laura.mcnab-coombs@unbc.ca.

As you will have learned, cells are very important. They come in many
different shapes and sizes, and they are quite complex little structures!
For this project we challenge you to create an animal cell model and
include all of the organelles listed above in the cell diagram. Here's how
you do it: 

1.

2.

3.

4.
5.

6.

The Project: 
Create an Animal Cell Model
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Laura is passionate about Indigenous health and well-being, and hopes
to become a physician working with Northern Indigenous communities.
She hopes to bring a unique approach to her medical practice,
combining aspects of traditional medicine with Western medical
knowledge, creating a safe space for Indigenous clients. Her experience
here at UNBC with members of the LGBTQ2+ community has inspired
her to aspire to create an LGBTQ2+ inclusive practice. 

In the past Laura has worked as a Research Assistant for Dr. Delia
Roberts and her company FitSafe Solutions Inc., as well as volunteered
as an Interior Crisis Line Worker. Over the past year she has worked
multiple roles within the HARC: Indigenous Mentee, Research Manager,
and Summer Camp Coordinator. These experiences, combined with her
cultural understanding of the importance of arts in health, have shown
her the importance of arts in achieving optimal health and wellness of
all peoples.
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University of Northern BC. 



 Creative Arts,
Science & Health

 Advancing new strategies anchored in creative arts
and social determinants of health that produce
innovative ways of addressing health inequities.
Developing these new strategies based on the

strengths and resiliencies of northern and
Indigenous communities.

 Using creative arts to increase interest in, sustain
and support multi-disciplinary and cross-

community collaborations for addressing health
and well-being issues.

The creative arts provide a unique tool for learning and
better understanding the sciences. There is a growing

body of evidence showing the positive relationship
between the creative arts and human health and well-

being. 

We at the Health Arts Research Center seek to
contribute to renewing health and well-being in
northern and Indigenous communities through

addressing health inequities through:
1.

2.

3.

To learn more visit: www.healtharts.ca




