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Keen Young Chemist
Austen ('Ozzy') Kooistra is a Grade 2 student atWestwold Elementary School. 'Ozzy' volunteered

to assist Ken Schroeder with his chemistry demonstration at the BIG Little Science Centre.

Open House is February 16 2008
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Things I Have Tried
G. R. Gore

I tried playing field hockey, but it was too difficult to stickhandle the hockey puck in the long grass.
I tried to learn sky diving, but my instructor and I had a falling out.

I tried cloning a rabbit, but it was too hare-raising.
I tried to make a perpetual motion machine, but decided the whole idea was science friction.

This Newsletter is a
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Kamloops BC V2C 5M8
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Gordon R. Gore

Home: 962 Sycamore Drive
Kamloops, BC V2B 6S2
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Over 40,000 visitors have
enjoyed the

BIG Little Science Centre!

Thank You!
BC Hydro recently provided a check for $5,000. This is the
second installment of a three-year grant, in return for which
the BIG Little Science Centre names a room after BC
Hydro.

Summit Elementary students in Ms Baerg’s Grade 7 class
recently made a generous donation to the BIG Little Science
Centre.

Jessica Buchanan (from BLScC Archives)
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Erasmus Darwin (1731 to 1802)
Charles Darwin's Grand Daddy, Who Could Do Anything and Do It in Latin or English!

Dr. C. J. (Kip) Anastasiou
Professor Emeritus, Faculty of Education, University of British Columbia

Erasmus Darwin was just such a person and the first of the Darwin clan to achieve universal acclaim.

Erasmus Darwin was raised under very unusual household rules. First, his mother spoke to the family only
in Latin (Oh! She was a smart one!). His father conversed in English. Second, all conversation, or at least wherever
possible, had to be in rhyming verse. That is in Latin for the Mom and English with the Dad. From what I can
gather, those were the extent of the rules. In other ways, Erasmus was brought up in a very unruly family! His dad,
Robert Darwin was no disciplinarian. A famous quote from Robert Darwin sums up his view of life and his
family:

"From the sun that doth shine,
From boys that drinketh wine,
From a wife that speaketh Latine,
May the Lord protect me."

That of course, was ordinary day-to-day conversation in the Darwin household.

Erasmus' brothers, though brilliant, were also drunkards. On one occasion, they tied him in a sack and came
very close to drowning Erasmus in a river. It was quite a family, living in genteel poverty. Being fluent in Latin, and
very brilliant, Erasmus was a scholarship student. When he went off to school his letters home were in near perfect
rhyme in either language, some of which still exist.

About age nineteen, Erasmus went off to Cambridge and after his MA, on to medical school at Edinburgh,
where he was a memorable student. A young doctor, he set up to practice in Nottingham but couldn't attract any
paying patients, so he moved to Litchfield and was immediately called to see what he could do for the dying son of
the town's wealthiest family, given up as incurable by all the town's doctors. Darwin quickly cured him and the
patient lived a long and healthy life. This led to an almost instant busy practice and marriage to a lovely young girl.
He quickly established a national reputation by curing a duchess on her way home to die after having been given
up by the expensive doctors at Bath. He cured her and sent her on her way to live out the rest of her life. Even the
king wanted Erasmus to come to London and be his royal physician. Most Darwins enjoyed the country life, so he
stayed in Lichfield.

All the while Erasmus was writing and publishing poetry. He used the time it took to travel to his wealthy
patients to do much of his reading and writing. He found it difficult to write in a bumpy carriage and after an
accident that threw him out and left him with a limp, he redesigned his carriage with huge wheels to soften the
bumpy ride (Note the size of the wheels on the queen's carriage - Erasmus invention!). His new carriage also
included a bookcase and writing table

Erasmus along with the industrialist Mathew Boulton and another doctor founded the Lunar Society in
nearby Birmingham. The society met on the night of the full moon to better find their way home (no street lights).
Known as the Lunatics, they tackled the big scientific and industrial problems of the day, and certainly were the
driving force behind the industrial revolution in the Midlands of England. Members such as James Watt led the
discussions that produced a small workable steam engine to power the factories. Josiah Wedgewood developed
techniques to improve the manufacture of pottery. Ben Franklin was a visiting member from across the pond.

Erasmus, aside from being a wildly successful doctor, made contributions to at least 50 fields of endeavor,
was a very popular romantic poet, and in a huge treatise presented his own theory of evolution. Oh yes, and he was
also a great lover!
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Properties of Light
Part 2 Refraction

Gordon R. Gore
Light usually travels in straight lines. If light is passing through a uniform medium, or through a vacuum, it will go
straight from the source to the detector. On the grand scale, light from a star can be deflected from its path by the
gravitational pull of a large massive object (such as another star), as predicted by Albert Einstein many years ago.

Light from the sun travels through ‘empty’ space until it reaches Earth’s atmosphere, and then it is slowed down
slightly because light travels more slowly in air than it does in a vacuum. This causes the light to change direction, and
because of this, you can actually see the setting sun after it goes below the horizon. The change in direction of light as it
goes from one medium into another is called refraction. Red light is refracted the least (Figure 5), so it is the last colour
you see when the sun ‘sets’.

Figure 1 Figure 2

The refraction of light from the sun entering our atmosphere is gradual. In Figure 1, green light from a laser
travels through air and abruptly reaches a different medium (water). Light travels much slower in water than it does in air.
When the light is slowed from its speed in air (300,000 km/s) to its speed in water (225,000 km/s) its direction changes
sharply at the boundary between air and water. In Figure 2, white light from a ray box enters a clear plastic block, and
slows down from 300,000 km/s to about 200,000 km/s. When the light leaves the plastic block, it returns to its original
speed and its original direction.

Figure 3 Figure 4 Figure 5

Refraction is what makes lenses ‘work’. Lenses can be used to make light converge (Figure 3) or diverge (Figure
4). If your vision is not perfect, the lenses in eyeglasses can correct some vision problems by making light entering your
eye refract in such a way that images are clearly focused on your retina.

Not all colours (wavelengths) of light are refracted the same amount. If white light from a ray box is allowed to
pass through a prism (Figure 5), you can see that red is refracted less than violet and blue. This effect is called
dispersion.

Possible Research Topics: Why do diamonds ‘sparkle’? What is the science behind fibre optics? What causes a
rainbow? Why is the sky blue? Why are clouds white? Are they always white?
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Science Fun for your Family
Refraction in an Olive Jar ‘Lens’

Kyrel Silva shows what to do.

BOB DAD MOM OXO
3. Move the ‘lens’ away from the writing. What happens to the images of the words as you move the lens away?
4. Why do the images of some words appear ‘upside down’ (inverted), but not other images?

Think about it!

Hint! Take a close look at the individual letters in the words you were looking at through the ‘lens’. What would each
letter look like if it were upside down?

Pupils Aren't Just in Schools!

Katie Watson in bright light Katie with one eye covered
(Katie goes to Logan Lake Elementary School.)

You will need a partner for this activity. (Or, you can use your own mirror image for a 'partner'.)
• Ask your partner to cover one of his or her eyes with a hand so that no light reaches that eye.
• Observe closely the size of the pupil in the uncovered eye after a few seconds have passed.
• Now ask your partner to remove the hand covering his or her eye.
• Observe the size of your partner's pupils now that both eyes are receiving light.

Think about It!
• How would you describe how the size of the pupil of your eye changes when the amount of light passing through

it increases?
• What useful purpose does it serve to have this response to light by the pupils of your eyes?

You Need

1 long, thin jar, such as an olive jar

Try This!

1. Fill a long, thin jar to the brim with fresh, clean water, and cap the jar.
You can use this cylinder-shaped container of water as a ‘lens’.

2. Hold the ‘lens’ in the horizontal position, very close to the paper, and
examine the writing below, by looking through the lens:
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Life at the BIG Little Science Centre

Chemistry demonstrator Ken Schroeder shows Allissa Savage how to test for hydrogen gas. A small group of
bright youngsters from Parkcrest Elementary enjoyed an hour of chemical reactions at the Centre. In this
reaction, a small piece of pure calcium metal is placed in a test tube with water. The hydrogen gas released is
collected in an inverted test tube. The instructor tests the gas with flame from a burning wood splint. Students
get a bang (or a loud squeak) out of this activity.

Vanessa Tonn has a
major task ahead of her,
re-stocking chemicals
for hands-on chemistry
experiments that some
of our student visitors
do. For one experiment,
a class uses up to 150
dropping bottles!
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Lachlan Kennedy of Arthur Stevenson Elementary tries out the magnet challenge in a hands-on room.

Science teacher Murray Moorhead, from Coquihalla Middle School in Merritt, brought two large groups of
Grade 7 students to visit the BIG Little Science Centre. His groups spent several hours at the Centre, doing
chemistry experiments, visiting the hands-on rooms, and watching the Light and Colour show.
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Feedback from the First Invitational Science Day Camp
Sponsored by ASTTBC

These are letters from students who attended the First Invitational Science Day Camp in December 2007.

Aberdeen Elementary School Letters

“Thank you so much for the invitation to the BIG Little
Science Centre. I loved the experience a lot, and I will never
forget it! My favourite part was the battery making. I would
never have guessed that you could make a battery out of
vinegar, magnesium and copper! I also loved the Mentos and
pop experiment. It was a blast (literally)! I hope I can go there
again soon!” Sincerely, your student, Sam

“….First I liked the voice changer and the chemical reactions.
By far I liked the work with magnets and using electrical
energy to power the magnets” Thank you for the great
experiences and I hope other people can have the same
ones…” Rayden

“I am from Aberdeen Elementary School and my name is
Grant. I would like to thank you for the science filled day of
December 3. My favourite part of the day was the science
show, the different reactions from chemicals, the mind-
boggling tricks, and the jokes were fantastic. Once again, I
would like to thank you and your science crew for making my
day at the BIG Little Science Centre one to remember.”

Grant
“Thank you for teaching us so much on this excellent trip to
the BIG Little Science Centre. I thought it was my favourite
school day. Ever! I thought the best part was the great
chemical reactions! I loved seeing the paper changing
different colours almost instantly! THANK YOU!”

Jack
“Thank you so much for the educational, fun experience I had
at the BIG Little Science Centre. I loved mixing all the
chemicals and watching them change to different colours. My
partner and I were really getting the hang of the magnet we
made by wrapping (coiling) a wire around a big nail. We
picked up all of our little nails and couldn’t have done it
without you organizing the trip for us. This is a lifelong
memory that I will never forget. So on behalf of all the people
that had the lucky chance to go I say ‘Thank you!’”

Monica
“I’d just like to thank you for the wonderful time I had at the
BIG Little Science Centre on Monday. Everything was great,
including the food; it tasted real good. Probably the highlight
of the day was the chemistry show. It was really cool seeing
you make flames from a spray bottle. The Mentos and Diet
Coke one was fun, too even though ours didn’t really work

out. Another thing was your support for us, how you answer
any questions we had, or help us where we went wrong. The
hands-on room was really cool, especially the headless table
trick. That amazed me until I walked around the table. Many
other fun, amazing and cool events happened that day, many
of which I can’t describe in words. The science centre is
awesome…All in all, it was a great day, with some great
memories.”
P.S. “I really liked the astronaut ice cream.” Gabe

“I just wanted to let you know how much I appreciated the
experience of attending the BIG Little Science Centre for the
Invitational Science Day Camp. The highlight of the day was
when we got to perform the Diet Coke and Mentos
experiment. I also enjoyed the hands-on chemistry
experiments as well. Thank you for providing the excellent
learning opportunity for myself and my classmates at
Aberdeen Elementary School.”

Sincerely, Elycia

Dufferin Elementary School Letters
“I really enjoyed making the clocks work by using a copper
and magnesium strip. I liked mixing all the different chemicals
and seeing whether it was acid, neutral or base. The hands-on
room was really cool!! My favourite thing was powering all
the lights and electronics while pedaling on the bike.”

Shea
“I had lots of fun. I liked the Coke and Mentos experiment.
The clock thing was really cool, too. I would like to go to the
science camp again if there is one.”

Meghan
“When we let our pop thingy go, it gushed out flat, straight
sideways. At the chemical mixing part, it really surprised me
when one of the chemicals I mixed started to bubble and fizz.
Then it started to smoke.” Shavonne

“I want to remember how to make a Coca Cola bottle explode
and how to make a battery out of two different metals. I also
learned how to pick up lots of little nails with one big nail.”

Malkolm
“Well, the science camp was a great experience! I got to hang
with my friends!! I learned how to make a LED light work,
and a clock. We got to mix certain chemicals to see the
reactions. My favourite was the bright pink.”

Jamie



9

But You Really CAN Boil Water in a Paper Bag!
Gordon R. Gore

It was 1963. I was teaching the old Physics 91 course at Charles Tupper High School in Vancouver. I had
previously taught junior high school science for three years at John Oliver High School, but this was my first
time teaching senior physics. A new unit I was introducing dealt with the effects of heat on matter, and methods
of heat transfer. In those days, demonstrations were a main component of physics instruction, although there
were a number of formal experiments that every student had to do and write up for year-end inspection by the
district superintendent.

I’ve always tried to make science as real as possible, and this day was no exception. When you introduce
a new topic, it is usually a good idea to have some neat demonstrations to make the topic look as interesting as
possible. About a half dozen demonstrations were set up the night before, and all were carefully tested and
‘foolproof’… or so I thought.

First, we’d show them how metals expand when heated. A spectacular way to do this is to string a length
of nichrome wire between two supports, and briefly pass an electric current through the high-resistance wire.
The wire warms up and a small mass hanging from the middle of the wire drops noticeably as the wire expands,
as theory would predict. It worked the night before � beautifully. I plugged in the cord connected to the
nichrome wire. The wire expanded all right, but it also broke, and the mass fell to the demonstration bench with
a loud clunk. Oh well, these things happen sometimes to the best of us.

Conductivity of metals was next. We had a neat little apparatus consisting of five rods made of different
metals, connected to a common centre. A bead of wax at the tip of each rod holds a small nail. You heat the
common centre with flame from a burner. As heat is conducted along each rod, the wax will melt when the
temperature reaches a certain value. You can determine which metal is the best conductor because the nail at the
end of this metal will fall off first. It should be a straightforward demonstration, right? Well, one of the metals
was lead. You can guess what happened. I used too hot a flame. Before the first nail dropped, the lead rod
melted and collapsed on the demonstration table.

By this time, I’m getting a little upset. That’s O.K. I’ll show them my favourite demonstration for the
day: How to boil water in a paper bag. It worked like a charm last night when I tested my ‘apparatus’. It
consisted of a piece of standard bond paper neatly cut, folded and taped to form a nice little ‘box’, into which
one poured about 100 mL of water. The box of water was supported by strings attached to a rod on a ring stand.
All one had to do was heat the ‘bag’ of water gently with the flame from an alcohol burner.

It just wasn’t my day. When I placed the alcohol lamp under the paper bag full of water, a tiny loose
edge caught fire. Soon the bag sprung a leak, and there was water all over my bench top. This was followed by
an entire class of physics students on the floor laughing their heads off. My introduction to the unit on Heat had
become a comedy routine. I don’t remember what the other demonstrations were, although they did ‘work’, and
it did not matter, because you know which demonstrations these kids would remember for many years to come.

About 20 years later, I received a phone call from Dennis Jewell, a chemistry teacher in Vancouver,
who happened to be in that physics class from 1963, asking me if I would attend his class reunion. In addition,
he said: “Would you mind bringing that demonstration with you, where you boil water in a paper bag?”
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What’s Ahead at the BIG Little Science Centre?

THIRD ANNUAL CRYSTAL-GROWING CONTEST
Who can grow the heaviest crystal and the largest perfect crystal?

This year’s chemical is Rochelle Salt.
For information on how to obtain a class kit

Phone Gord Stewart at 554-2572, or e-mail Gord@blscs.org .

K.T.T.A. Teacher In-Service Workshops

Friday, February 22 2008

Workshop #1 (Morning Session) (Intermediate or Junior Secondary)

Light and Colour Presenter: Gordon Gore

Workshop #2 (Afternoon Session) (Primary)

Matter Magic! – For Primary Teachers Presenter: Adele Stapleton

Pro-D Science Day Camps for Kids

May 5 2008

Third Invitational Science Day Camp


