Carla Bowes
Assignment One

Experimental Discrepant Event in Science

This lesson fits into Grade 8 Cluster 1 : Cells and Structures
Specific Learning Outcomes that are addressed include:

8-1-13 – Identify components of blood and describe the function of each.

8-1-12 – Compare and contrast the structure and function of arteries, veins and capillaries.

My detailed teaching sequence follows in the form of the script I might use in talking with the class.  This event could be demonstrated by teacher alone with students participating or coming up close to make observations or would be safe for Middle Years to do at their desks if there were enough materials. This is written as if a demo so the materials and procedure are not distributed to students.
Today, we’re going to do some science according to Homer J. Simpson.

Does anyone watch the Simpson’s? (Show of hands)

What is one of Homer’s favourite foods? (Responses)

Today we’re going to do a little something that gets a result I think Homer J. would appreciate.   That’s why I call this experiment Mmmmm – Donuts.
Materials

3 big glass jars

Sink 

Salt

Food colouring

Wallpaper paste

Vaseline (optional if don’t demo – probably more important to younger students)

Funnel with the internal diameter of 19mm.

Proceedure

In one glass jar, mix 3 tablespoons of salt to 2 cups of cold water and a few drops of blue food colouring.  In the 2nd jar mix 3 tablespoons of salt and 2 cups of hot water with a few drops of red food colouring.  In the final jar mix 1 cup of wallpaper paste and 2.25 cups of water.  When it is stirred it is the consistency of mashed potatoes. 

I’m going to show you a model (or alternatively let you make a model) of red blood cells and how they fit through capillaries. We talked about capillaries last class.  Remember, we said they are an important type of communicating blood vessel that joins arteries and veins.

First we are going to need this funnel.  This is going to represent our capillary.  See how it has a finite (definite, limited) space for our Red blood cells to fit through.

These bath oil beads are going to be our RBC’s but at the moment they don’t fit through our capillary. (Demonstrate how plugs the bottom of the funnel).

We’re going to have to do something to these RBC’s to allow them to fit through.

Any suggestions? (possible answer – some variation on the need to lubricate them).

If this answer comes up or if you want to lead them to it – have Vaseline available and let the proposing student come up and try to fit a few through this way.

It seems we are going to have to do something else.  Is there anything we might do with changing the temperature that might help?

(Depending on the class and possibly their experience with Particle Theory of Matter in grade 7, might get variety of answers or need to lead).

What happens if we heat them up? (responses) Ok well let’s see what happens.  I have some hot salt water here. We’ll mark it with red food coloring so we can remember which one it is.  We can try putting them in here and see what that will do.  (Trial – weakens and/or dissolves just as they are meant to do in a bathtub).
What might happen if we cool them down? (Review Particle Theory). Remember how heat is a form of energy.  As we remove energy from matter – what happens?  (wait).

Suppose we have matter in the form of a gas – you can think of water as a familiar example - What if we cool water vapour (a gas)?  Right.  It becomes a liquid. Does it take up more or less space as a liquid or a gas?  That’s right.  As a gas it expands to fill the space.  What happens if we cool the liquid further?  It becomes a solid. Its particles get closer and closer together.  As particles get closer and closer together, it takes up less space.  What do we call that? (Wait for or lead to word “contracts”.  If unfamiliar use familiar word “expands” and explore this as the opposite). 

We have all seen lots of examples of this in day to day life (go through jar lid under hot water or joints in bridges for different seasons if illustration needed).

Now back to our model.  What if we trying cooling the bath oil beads down?  I have this cold salt water here  with the same amount of water and salt as in the hot water – what will it do? (Try it)

Result - The bath oil beads contract a little bit but not enough to get through the funnel.

I have another mixture here that I think will help.  It is wallpaper paste.  Let’s try putting our beads in there. (Whether doing as a demo or individual groups experimenting – allow time to handle the bath oil beads in all there states).

The paste has changed the shape of our RBC’s from completely round spheres to these.
What do they look like?  What did this have to do with Homer Simpson?  Do you think they look a bit like doughnuts?

Now do they fit through the funnel?

Discussion:  This special shape which is formally called a biconcave disc (break down word into component part of bi- meaning two and concave meaning rounded/indented – as in mirrors and lenses later in science) is what allows RBC’s to fit through the very small confines of a capillary where they couldn’t fit through as spheres.  It is very important to our bodies that this happens – other wise our organs couldn’t get oxygen.  (Go through demo of arteries, veins and capillaries on the board and show the inefficiency of a system that relies on a random musical-chair approach to offloading Oxygen. Use an analogy that supposes running a business – like Wal Mart with a single loading dock and trucks just circling the block waiting for the chance to park.  What would be the customer service?  Would this work and make money?).

The safety concerns to this discrepant event are minimal whether done as a demo or with group participation.  The cautions of not eating anything in a lab and needing to wash hands after and avoid splashing any substances in eyes (they may contain unknown ingredients) can always be repeated.
There is a number or ways to extend this lesson and ask questions using Bloom’s taxonomy.

(1)  Suppose I told you there was a condition (and there is - called Hereditary Spherocytosis) where the person’s blood cells doesn’t form biconcave discs?
What kind of difficulties or symptoms would they have?

This application could also work on 8-1-18.

(2)If I told you the human body has 100, 000 km of blood vessels (laid end to end that is more than 2.5 times around the Earth) which type of blood vessel would you think makes up the most length – arteries, veins or capillaries?  Why? (Application)

(3)  What is the definition of a capillary?  (Recall)

(4)  Draw today’s model of the bath oil beads and funnel. Label materials that we really used and also tell what they represented in the human body.  Include words like capillary, red blood cell, contracts.  Show what happened with each of our mixtures (hot salt water, cold salt water and wall paper paste).  (Comprehension/Translation).

(5)  If the role of the RBC is to exchange oxygen, is it better to have more or less surface area?  Why or why not?  (Analysis)

(6)Which has more surface area, a sphere or a biconcave disc?  Why do you say that? (Application)

(7)  Suppose your red blood cells were really the size of our bath oil beads.  Write a story explaining how your body would be different.  Take us through a day in your life as this person.  (Synthesis – integrate science into ELA).

The idea for this lesson came from a website http://www.yesmag.bc.ca/projects/dracula.html which is a Canadian science magazine for kids with a target audience of young middle years children.

