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Open House Saturday February 21
In 2007, Lon Mandrake used Shae Cooper as a volunteer for one of his mysterious mental feats. Lon returns
to the BIG Little Science Centre as our special guest for the Saturday February 21 Open House. Lon will
present two shows. (See Page 10 for times.) Sponsored by the Kamloops Thompson Teachers’ Association.

Major Grant Received
The British Columbia Gaming Policy and Enforcement Branch recently awarded the BIG Little Science

Centre a $25,000 Direct Access Grant. This grant is very much appreciated and needed by the BIG Little

Science Centre Society, to continue to pursue its main goal, which is “to develop a passion for science
among the youth in our community.”



Open House is on Saturday, February 21 2009 from 11 AM to 4 PM. Our main guest presenter will be Lon
Mandrake, magician, science teacher and ‘mind mystic’! See Page 10.

Next Directors’ Meeting of the BIG Little Science Centre is on Wednesday, March 11 at 7 PM at the
centre.

Secondary Science Day Camps are being planned for grade 8 and 9 students in April. These camps are
sponsored by the Kamloops Foundation.

Invitational Science Day Camp #6 for elementary students will be on May 15 2009. Four of the 20 spots are
already taken. Administrators or Teachers: If you wish to reserve spots for your school, please e-mail Gordon
Gore at grgore@telus.net . This camp is sponsored by ASTTBC.
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Science Fun for the Family
How Is an Ellipse Different than a Circle?

The orbital paths that planets take around the sun are not quite circular. They are elliptical. This activity will
help you understand how an ellipse is different from a circle.

You Need

1 bulletin board
2 sheets of plain white paper
2 push pins
1 loop of string, total length about 20 cm
1 pencil

Figure 1 Figure 2

What to Do

A Circle

1. Staple a large plain piece of white paper to a bulletin board.
2. Insert a pushpin into the middle of the paper.
3. Wrap one end of the loop of string around the pin.
4. Push the tip of a pencil through the loops of string, and pull the loops out so that it is fully stretched, as in Figure 1.
5. Draw a complete circle by moving the pencil at the end of the loop, keeping the string stretched to its full length.
6. Use a ruler to measure the radius of the circle in centimeters.

An Ellipse

1. Attach a fresh piece of plain white paper to the bulletin board.
2. Push two pins into the middle of the paper, about 3 cm apart. (Figure 2).
3. Wrap the loops of string around the two pins, as in Figure 2, and pull the loop out to its full length using the tip of

your pencil.
4. Draw an ellipse by moving your pencil at the end of the loop, keeping the string fully stretched until one revolution is

complete.

Notice that an ellipse does not have one ‘centre’. Two points were used to form the loops to draw the ellipse.
These two points are not called centres. They are called focus points or foci. (Foci is plural for focus.)

Predict what will happen to the shape of the ellipse if you move the two foci further apart (say, 5 cm). Try it!



ICE CREAM
by David McKinnon Ph.D.

Ice cream is a frozen mixture of cream, milk solids, sugar or other sweetening material and flavouring, plus a few
additives. Large-scale ice cream manufacture relies on refrigerant coils for cooling, but the old fashioned way was to
immerse the container in a freezing mixture with continual stirring. The freezing mixture used was usually a common salt
(sodium chloride)/ice mixture. Innumerable times in my lab I have used the same mixture for cooling down chemical
reactions. Under the best conditions, a temperature drop of about 25oC is theoretically possible, but usually a drop of
about 15o is the best that can be obtained.

So how do freezing mixtures work? As we know, the addition of salt to ice causes the ice to melt. The reason for
this is that an ice/salt solution of a certain composition freezes at a much lower temperature than pure water. This is
because the sodium and chloride ions that make up the salt interfere with the formation of the chemical bonds1 between
hydrogen and oxygen atoms in neighbouring water molecules that make up the ice crystal lattice, so that a lower
temperature is needed to form them.

Looking at the energy required for ice melting, a change of phase (or state) between a given mass of ice at 0oC
and liquid water at 0oC takes about 80 times the amount of energy for changing the temperature of the same mass of liquid
water at 0oC by one degree.2 Why is there such a difference in energy between water as a liquid and as a solid(ice)? It is
because the structure of ice is quite ordered; the water molecules in it are fairly rigidly contained in the ice crystal lattice
and to break the bonds between them requires a lot of energy to be supplied. In liquid water the molecules move about
much more freely with respect to each other; That is, the molecules have more energy. Ice is hard; Water is soft!

Paradoxically, this melting of ice is accompanied by a lowering of the temperature. The energy that is needed to
break the bonds has to come from somewhere, and this is accomplished by the temperature of the ice/salt mixture
lowering. In turn this removes heat from anything it is in contact with. For ice cream, this is the container of the ice cream
mixture immersed in the freezing mixture.

For the ice cream mixture itself, cream can be thought of as a suspension of fat particles in water. To make ice
cream, table sugar (sucrose) or syrup is added to it. This will also affect the temperature at which the mixture freezes so
that it will freeze at a temperature below that of pure water, and quite a bit of energy (as heat) will have to be removed
from it.

It gets fairly complicated, as the sugar solution will gradually precipitate ice as it cools, leaving the sugar solution
more concentrated until it finally also freezes. Less soluble components of the ice cream mixture will also begin to
precipitate out. Because large crystals of ice give a coarse texture, and are not wanted in the ice cream, the mixture has to
be constantly stirred to produce only small crystals so that the product has the desired creamy texture. Stirring also
incorporates some air, which improves the texture as well.

Emulsifiers are added to help the ingredients to blend. These molecules help the fat particles to disperse in the
water part of the mixture. Stabilizers are also added to maintain quality of the texture if the product has to be stored.
Typical stabilizers are viscous materials, such as plant gums, e.g. carrageenan (from seaweed). This complexes with milk
proteins and keeps entrained air bubbles from dispersing and thus prevents shrinkage, and inhibits undesirable large
crystal formation, e.g. of ice, or sugars such as the lactose from the dairy products, or of fat particles clumping together.

1 This is an example of hydrogen bonding; i.e., the interaction of a hydrogen atom attached to the oxygen of one molecule of water
with the electrons on the oxygen on another molecule. It is actually weak compared to other types of chemical bond, but there are a lot
of them.

2 The difference between water vapour (steam) and liquid water is even more extreme. The energy to volatilize one gram of water to
steam is 540 times the energy to raise the temperature of one gram of water by one degree.
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Variables
Independent, Dependent and Controlled

Brian Herrin

Retired Science Teacher and Science Education Consultant

In the design of experiments, independent variables are those whose values are controlled or selected by the
person experimenting (experimenter) to determine its relationship to an observed phenomenon that is called the
dependent variable. In such an experiment, an attempt is made to find evidence that the values of the
independent variable determine the values of the dependent variable that is being measured. The independent
variable can be changed as required. Its values do not represent a problem requiring explanation in an analysis,
but they are taken simply as given. The dependent variable on the other hand, usually cannot be directly
controlled.

Controlled variables are also important to identify in experiments. They are the variables that are kept
constant to prevent their influence on the effect of the independent variable on the dependent. Every experiment
has a controlling variable, and it is necessary to not change it, or the results of the experiment won't be valid.

In summary:
Independent variables answer the question “What do I change?”
Dependent variables answer the question “What do I observe?”
Controlled variables answer the question “What do I keep the same?”

Example: Does the amount of water in a glass determine how fast it will freeze?
Controlled variable – freezer temperature, glass, initial temperature of water
Independent variable – amount of water
Dependent variable – time it takes until water freezes

Of course, you could exchange any of the controlled variables for the independent variable and see how
the dependent variable is altered. e.g. Keep the amount of water the same and try out large and small glasses,
differing temperatures of the water, or even try different solutes in the water such as table salt and table sugar.
If you wanted to try plastic versus glass — you are probably changing two variables. Can you figure out what
else may influence the result?

Idea Source: Wikipedia



Alessandro Guiseppe Antonio Anastasio Volta (1745-1827)
He developed Volta’s law of capacitance and perfected an understanding of the

electrochemical series, improved a static electricity generator, the electrophorus, and

invented the voltaic pile or current electricity generator now known as a battery.

Kip Anastasiou

Alessandro Volta was an unlikely child destined for greatness. His parents feared he was retarded since he did not talk
until the age of four! However, by the time he was in his teens, he was the top of his class and enjoyed a very successful
education. He became a much-admired teacher in the schools of Como, soon becoming the professor at the Royal School,
a secondary school in Como. While at the Royal School he improved an existing electrostatic machine, called the
Electrophorus. Volta was a great researcher, but he was also a great promoter of his work. Soon after his work improving
the electrophorus, the scientific world forgot about the fact that it was invented in Sweden (by Professor Wilcke in 1764)
and Volta was widely given the credit for it.

Volta also performed many experiments in chemistry particularly related to the ignition of gases by electric spark.
While still at the Royal School, he carried out many experiments with electricity, developing what is now called Volta’s
Law of Capacitance. All this research was carried out while he was still a secondary school teacher.

It is not surprising that he was appointed Professor of Physics at the University of Pavia in 1779 (not to be
confused with the University of Padua!). He held this post for the next 25 years in which he carried out brilliant
research in electrochemistry and physiology. When he was appointed professor, he was already a seasoned
investigator, particularly in the area of electricity. And it wasn’t long before he began repeating Galvani’s
experiments with electricity and frog legs. At first, he agreed with most of Galvani’s findings, but as he persevered,
he found himself less and less able to agree with the idea of ‘animal electricity’. As he tried to repeat Galvani’s
experiments with the two dissimilar metals, which, without the application of ‘artificial’ electricity, stimulated
contraction of the leg muscles, he found himself asking “Why? ”

Volta knew that if you placed two different metals, perhaps using a silver coin connected to a copper wire on
the tongue, he would experience an acid taste (reported by Sulzer in the 1750’s). Eventually, and it took a long time,
he thought maybe, in some mysterious way, those two connected dissimilar metals produced electricity. In addition,
when he tested with his early electricity detecting devices in early 1793, they indeed did produce a current. You
would think that at this point he would try to invent a device to produce a continuous current of electricity. This
didn’t happen for about 7 years!

With the discovery of electrical generation by the bi-metal arcs, Volta was at first willing to accept that even if
the frog leg muscles contracted as a result of the electricity produced by this arrangement of the bi-metal probes, it
was still possible that Galvani’s ‘animal electricity’ may operate under certain conditions. But this generous view
toward Galvani’s work soon evaporated and Volta began to deny the existence of ‘animal electricity’ as a source of
contraction in frog muscles, or for that matter anywhere else. In addition, he was quite strident in his published work
and particularly so in his letters to scientific colleagues. He didn’t believe in ‘animal electricity and he wanted the
scientific world to know it, big time! If he or anyone else obtained contractions with similar metals in the arc, he
simply decided that the metals must have been dissimilar thus supporting his contention with circular argument! By
this time, Galvani had been sacked by the French administration in Bologna, and Aldini, his nephew represented him
in the fray. He was an able bulldog for Galvani and kept the idea of ‘animal electricity’ alive with some very notable
scientists supporting him. About 1795 the two camps declared a truce but Volta soon went back to his critical ways.

Volta began a series of brilliant experiments to determine the ability of the known metals to stimulate a
current. The result was the electrochemical series. This allowed Volta to choose the metals, which in concert, would
produce the most current. Still, at best, the current produced was very weak.

In the waning years of the 1700’s, Volta began experimenting with the possibility of producing a practical
source of continuous current electricity using bi-metal arcs. He knew that Benjamin Franklin had put together what
he called a battery of four Leyden jars. (He called them a battery because discharged together they made a large
bang like a battery of guns). Volta began, at first using wine glasses and other small glass containers with a series of
bimetal arcs in brine or weak sulfuric acid and an increased current was obtained. He found that the more ‘cells’ he
connected in a series, the more the current. It was a real Eureka result. He went on to replace the glass containers with
moistened pasteboard separating discs of dissimilar metals. This was a simple way of making a compact device, that
produced a relatively strong current, and Volta called it a pile. The only restriction was that if the weight of the pile
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was too heavy, it squeezed the liquid out of the bottom pasteboard disk, breaking the circuit. Volta announced his
invention of the voltaic pile early in 1800 in a hurriedly written letter to Joseph Banks, the renowned President of the
Royal Society (who was a wealthy globe-sailing botanist). It introduced a revolution to the study of electricity (and,
what else, another little swipe at Galvani’s ideas even though the poor guy was in his grave for a couple of years).
Taking their cue from Benjamin Franklin’s Leyden jars, groups of cells are known to this day as batteries even
though they are rarely discharged with a bang.

Alessandro Volta was rewarded copiously; the Royal Society in Britain, awarded him its prestigious Copley
Medal and France gave him 6000 gold francs and later made him a Duke. There were many other honors.

Duke Alessandro Volta died in his childhood town, Como, at the age of 82, a huge hero in what became
Italy. The Voltain Temple is a museum in Como with much of Volta’s original equipment. Physicists honour him
with the unit of potential difference, the volt.

Ohm Work
Gordon R. Gore

Mobile Ohm Ohm Repair Ohm Owner

Old Folk’s Ohm Ohm Spun Rest Ohm Sky DOHM



Why Not Use Science to Teach Arithmetic in Context?
Gordon R. Gore

Alex Campbell and Justis Klatt measure the mass of a marble, during their visit to the
BIG Little Science Centre. Both boys attend Bert Edwards Science and Technology School.

Recently a Grade 7 class visited the science centre to do an elementary chemistry activity that involved
measuring mass and volume. Students measure the mass of several objects using a basic centigram balance.
There is a skill involved in simply reading the three scales on the balance. They measure the mass of an empty
beaker, add 50 mL of water, measure the mass of beaker plus water, and then subtract to calculate the mass of
the 50 mL water. They then have to divide by 50 to calculate the mass of 1 mL of water. This activity involves
addition, subtraction, division, and practical use of decimals — all in context.

A second activity involves measuring volumes of several objects: a wooden cube, a marble, and a drop
of water. Arithmetic involved includes multiplication, subtraction, division, the use of decimals, and reading the
scales on a ruler and on a graduated cylinder.

What would happen if students did measurement activities like this on a regular basis, so they learned
arithmetic in context? They might say, “Hey! We can actually use this math for something!”

This approach applies equally well to mathematics and science at the secondary level.
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BCSTA (Okanagan Branch) at the BIG Little Science Centre

Trustee Perry Wainwright is ‘on a roll’ as he assists Gord Stewart with his demonstration.

Laurie Myers is a trustee from SD 83
(North Okanagan-Shuswap), and is
a Westsyde Secondary School graduate.

Friday, February 6 2009: Over 30 school trustees from the
Okanagan Branch of the BC School Trustees Association
enjoyed a visit to Bert Edwards Science and Technology
School and the BIG Little Science Centre. The friendly
group enjoyed a brief demonstration, followed by visits to the
two hands-on rooms. Tom Siddon (above), former cabinet
minister in the federal government, was present as a trustee
from Penticton.

Numerous directors and volunteers from the BIG Little
Science Centre were in attendance, including Gord Stewart,
Jackie Stewart, Adele Stapleton, Annette Glover (who is
also a trustee), Ken Schroeder, Eric Wiebe, Jim Hebden,
Dave McKinnon, Andrew Watson and Gordon Gore.

Below:

This trustee forgot to quit
while he was still ‘a head’.




