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BIG Little Science Centre 
Newsletter 32   December 2003 

 
The Newsletter is compiled and edited by BIG Little Science Centre Operator, Gordon R. Gore. 

962 Sycamore Drive Kamloops BC Canada  V2B 6S2 Phone (250) 579-5722 Fax (250) 579-2302 grgore@telus.net 
 

 

 
 

City Council Visit 
The Mayor of Kamloops and several City Councillors paid a visit to the BIG Little Science 
Centre on Tuesday December 2. Four keen future scientists from David Thompson Elementary 
School were photographed posing with Mayor Mel Rothenberger.  

Left to right: Brandon Durand, Steve O’Hara, Levi Mattes and Phillip Charbonneau. 
Following the visit, three directors made a presentation to the City Council the same day. 

Annette Glover, Howard Grieve and Dr.Jim Hebden provided the City Council with 
information about future hopes and plans for the BIG Little Science Centre. Thank you 
Annette, Howard and Jim. 

Thank you to all the society members and student helpers who showed up for the 
morning session. Special thanks to Westsyde Secondary School. cafeteria staff who prepared a 
delicious lunch for the visitors and members. 
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Kamloops Students ⎯ Academic Performance in Science 
(A Personal Opinion) 

 
Kamloops senior science students do not 
fare very well in grade 12 provincial 
examinations, according to local newspapers 
and other media.  

Experienced science teachers in this 
district can remember when science was a 
high priority in School District 73 and 
across the province. Courses were being 
revised and implemented, and money was 
usually available to pay for new textbooks, 
equipment and supplies to do ‘hands-on’ 
science. Most science teachers were well 
prepared to implement new courses and 
generally speaking, science teachers had 
solid general science backgrounds. 

Yours truly was particularly proud of 
the team of science teachers we had at 
Westsyde Secondary School in the seventies 
and eighties. Our junior secondary students 
enjoyed a rich experience in general science. 
Emphasis was on small-group hands-on 
experimentation in all the sciences. 
Participation rates were very high in the 
senior sciences at WSS, and when provincial 
examinations were re-instituted in 1984, our 
students performed quite adequately. 

I am not a fan of provincial 
examinations, because of their mindless 
emphasis on rote memory and their 
complete lack of attention to laboratory 
skills and minimal attention to conceptual 
understanding. Some students are being 
taught to skillfully write exams without 
experiencing what it means to really do 
science. (This could be the subject of a 
book.) However, the fact is the sciences (and 
mathematics) are not strengths in School 
District 73. We don’t need the questionable 
schools ranking of the Fraser Institute to tell 
us this. 

What can be done to improve 
student performance in the senior sciences in 
Kamloops? In my opinion, top notch, high 

interest, laboratory-based junior secondary 
science courses are an absolute must. If 
students are ‘turned on’ to science in grades 
8 to 10, they will sign up for the senior 
specialties. A solid experimental base in 
junior secondary school is absolutely 
essential. 

 Make science real! All good science 
teachers do this intuitively. Obviously, junior 
science teachers must have a strong science 
background to do this. At the very least, they 
must be creative teachers with inquiring 
minds who look at teaching science as a great 
adventure. 

Ideally, hands-on science should 
start in elementary school. To do this 
properly requires readily available 
equipment, suitable dedicated space, and 
teachers who want to teach science. Why can 
there not be specialized science teachers at 
the elementary level? There are music 
specialists, French specialists, and physical 
education specialists. Why not science (and 
mathematics) specialists? 

Kamloops as a community puts 
much emphasis on the Arts, Drama and 
Music and on every kind of Sport, and that is 
wonderful. However, is it not time this 
community also recognized the importance of 
science and technology for the future of its 
young people? 

At the BIG Little Science Centre, 
we are doing our best with limited space and 
resources to make science exciting and 
educational for young people. In my personal 
opinion, it would be a great move for the 
school district and community to take over 
this wonderful Centre and make it a focus for 
science and technology in this region. Do our 
community leaders have the vision and the 
will to do this? 

 
Gordon R. Gore
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One of Our Members is a Space Scientist! 
 

 
 

Trevor Cooper as a Young Secondary School Science Student Over 20 Years Ago 
 

Trevor Cooper graduated from Westsyde Secondary School in 1983. He graduated from UBC 
with a Master of Science degree, having studied basic science, Zoology and Exercise Physiology 
in the School of Human Kinetics. In 1994 Trevor went to San Diego where he worked as a 
research assistant and programmer/analyst at the Scripps Institute of Oceanography in the 
Marine Life Research Group. He then went to the University of California San Diego  (UCSD) 
Division of Physiology NASA Lab. 

Trevor’s training in pulmonary physiology and computer programming was put to use in 
the NASA Lab, where he developed software for experiments aboard the Columbia and 
Discovery, and more recently the International Space Station. 
 

             
 

For more detail on Trevor Cooper see the following site: http://alfe.ucsd.edu/people/tcooper.htm. 
 
 

Currently, Trevor’s 
experiments include 
research aboard the 
NASA KC-135A 
Microgravity Research 
Aircraft (affectionately 
called the Vomit 
Comet). Trevor is top 
left in the photo. 

NASA Photo
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How Things Work at the BIG Little Science Centre 
 

Magic Sand™:  How It Works and How to Make It 
Jim Hebden, PhD 

 
If you have seen the Magic Sand™ at the 
Science Center, you were probably amazed 
when you dumped a spoonful of the 
coloured sand in water and saw the strange 
shapes it made after it sank in the water.  
You were probably even more amazed when 
you scooped the sand back out of the water 
and found the sand was still dry! 
 Magic Sand is regular sand that has 
been coated with a thin layer of a substance 
called a silicone.  (Silicones are chemicals 
that are made up of long chains of silicon 
atoms alternating with oxygen atoms, with 
various other atoms or chemical groups 
attached to the silicon atoms.  Silicones with 
different numbers of silicon and oxygen 
atoms have different chemical and physical 
properties.)  Silicones have a special 
property that is of interest to us: they are 
hydrophobic, which means they repel 
water.  Many of the uses of silicones rely on 
this ability to repel water.  For example, 
silicones are sprayed on shoes, clothing and 
furniture to prevent water from absorbing 
into the leather or cloth.  As a result your 

shoes, clothing and furniture stay dry.  In 
order to dissolve the silicones so they can be 
sprayed on clothing, a special solvent called 
a carrier is used.  (A solvent is a liquid that 
dissolves other substances. A carrier is a 
solvent that evaporates quickly so as to 
leave behind a coating of the chemical it 
dissolves.) 
 When regular sand is placed in 
water, the water adsorbs (sticks to) the 
surface of the sand, and encourages the sand 
grains to separate from each other and 
spread out in the water.  As a result, regular 
sand spreads itself out more or less evenly 
when dropped into a jar of water.   However, 
when Magic Sand (silicone-coated sand) is 
placed in water, the water cannot adsorb 
onto the silicone coating on the sand.  If you 
pour the silicone-coated sand into water, the 
water repels the sand and pushes the sand 
grains together into shapes that are rounded 
“blobs”. When the silicone-coated sand is 
removed from the water, no water sticks to 
the sand and the sand remains dry. 

 
How to Make Your Own Silicone-Coated Sand* 

 
You will need a spray can of ScotchGard™ 
(obtainable from most grocery stores), about 
500 mL (2 cups; 1 pint) of clean dry sand, a 
large plastic or metal tray and a strong 
stirring stick.  Do not use a tray or stirring 
stick that will later be in contact with food. 
If the sand is not clean, you will have to 
wash it with water several times to get all 
the dirt, twigs, leaves and stray insects out of 
it.  Then spread the sand on clean paper and 
let it dry for a few days – the sand must be 

very dry or the ScotchGard will not stick 
properly. 
 The following MUST be done 
outdoors: you should not breath the fumes 
from the large amount of ScotchGard you 
will use. Place the dry sand in the tray and 
spread the sand evenly on the tray.  Spray 
the sand with the ScotchGard until the sand 
appears to be evenly “wet”.  (This takes 
about 10 seconds.)  Then stir the sand well 
and spray again. Repeat this “spray and stir” 
procedure two more times.  Now leave the 
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sand in a protected place for a day to permit 
all the carrier in the ScotchGard to 
evaporate.  When the sand has dried it is 
ready to use. 
 To try out your silicone-coated sand, 
get a large glass jar filled with water.  
Slowly pour a few handfuls of the sand into 
the water and observe the strange shapes 

that form.  Next, reach into the jar and bring 
a handful of the sand out of the water.  It 
should still be dry!  (If your sand starts to 
get wet after you have played with it many, 
many times, you can re-spray the DRY sand 
with more ScotchGard and it will be as good 
as new.)  

 
*Based on an article published in the Journal of Chemical Education, Volume  67, June 1990, p. 512 
 

 

The Light Stick 
Gordon R. Gore 

 
Light sticks are really cool---literally. When a light stick is ‘cracked’, it emits light with no perceptible 
heating effect. If you hold an‘uncracked’ light stick near a black light (ultraviolet light source) it will 
fluoresce. That is because one of the ingredients inside the light stick is a fluorescent dye. When the two 
main ingredients of the light stick are mixed, a reaction produces energy that activates the fluorescent 
dye. 

 
 

Inside the light stick there is a breakable glass vial containing the ‘activator’, which is hydrogen 
peroxide, H2O2. In the main chamber there is mixture of the fluorescent dye solution and phenyl 
oxalate ester. When the activator and the phenyl oxalate ester mix a series of reactions occur that 
release energy to the fluorescent dye. This energy is ultimately released as light, in the colour of the 
particular fluorescent dye being used. 
 You can control how bright the light stick is by varying its temperature. Place the light stick in a 
cold fridge, and it will give off very little light. Place it in a cup of hot water and it will glow more 
brightly. Of course, the brighter it glows the shorter its useful life will be. 
 Light sticks can be purchased at dollar stores, and now come in a variety of colours,, including 
white! 

 



6 

 

High-Powered Help from Three Chemists 
 

    
 

Gordon Gore has been getting a lot of help at the Centre lately. Student helper 
Shae Cooper would like to live in the Centre all day. However, he cannot always 
be released from his classroom responsibilities. Members Jim Hebden, Ken 
Schroeder and Dave McKinnon have all assisted with the presentations in the 
past few weeks. Jim has done the Light and Colour demonstration several times, 
and seems to really enjoy doing it. When Shae is also available, he keeps us all on 
track, reminding us when we forget to do a demonstration (or to tell a bad joke). 

Interestingly, Ken Schroeder and Jim Hebden are experienced senior 
secondary chemistry teachers, and Dave McKinnon is a retired organic chemistry 
professor from the University of Manitoba. We really have a high-powered team 
handling the visits these days. 

(Left) Dr. Jim Hebden 
contemplates the mystery of 
the swinging pendulums in 
the BIG Little Science 
Centre. Jim has been 
spending a lot of time at 
Centre lately, kindly 
assisting and substituting for 
an ailing Gordon Gore. 
 
 
(Top Right)  Ken 
Schroeder observes as two 
visitors try out the hand 
generators. Ken is a former 
secondary school chemistry 
teacher at nearby Westsyde 
Secondary School. 
 
 
(Bottom Right) Retired 
chemistry professor Dr. 
Dave McKinnon explains a 
solar battery to a keen 
young visitor. 
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Distillation 
by David McKinnon, PhD 

 
Distillation and its modifications, are some of 
the major techniques used to process and purify 
liquids, e.g. in oil refining and whisky* making. 
The technique relies on a liquid being boiled, 
and the vapour subsequently condensed back to 
a liquid. 

If you wet something with water, and 
leave it in the air, it will eventually dry. Why 
does the water evaporate, even though it is 
obviously not at its boiling point? It is because 
water and all liquids at room temperature have a 
certain vapour pressure. As the temperature is 
increased, the vapour pressure also increases. 
That is, water evaporates faster the warmer it is. 
The boiling point of a liquid is defined as the 
temperature at which the vapour pressure of a 
liquid equals atmospheric pressure. 

Suppose we heat an absolutely pure 
liquid in a distillation apparatus. If we monitor 
the temperature we see it rising quickly to a 
certain reading, which remains constant as the 
liquid gradually boils away. 

Now suppose the same liquid contained 
a small amount of a much lower boiling liquid. 
As it starts to boil, the temperature will rise to 
that of the lower boiling component and then, as 
it boils away, the temperature will sharply rise to 
that of the main liquid. The temperature will 
remain almost constant, and then fall when all of 
that boils over.   

Now suppose we had a mixture of two 
liquids that had relatively close boiling points. 
The initial boiling temperature is that of the 
lower boiling component, but because of the 
vapour pressures of each, it does not rise 
abruptly. Instead it gradually rises to that of the 
higher boiling one. 

If we now tried to boil a liquid that has 
many components, such as gasoline, it would 
start boiling around 50˚C, and gradually rise to 
~150-180 ˚C.* This makes the separation of any 
pure material from such a mixture quite difficult, 
and special techniques have to be  used. 

One of the most common is fractional 
distillation. This relies on the fact that the 

composition of the vapour from a boiling liquid 
mixture contains a greater percentage of the 
lower boiling component than does the liquid. 
Now suppose we condensed that vapour, and 
then re-boiled the liquid. The percentage of the 
lower boiling material in the vapour would be 
further increased. Repeat and the percentage 
would be increased yet again. So we use an 
apparatus that permits multiple boilings and 
condensations. This is provided by a fractional 
distillation column, which has above the boiling 
mixture a long tube supplied with beads, 
projections or plates or other devices to give a 
large surface area to interact with the vapour. 

Some of the most noticeable features of 
oil refineries are their fractionating columns.  

If we reduce the pressure above a heated 
liquid, the vapour pressure of the liquid will 
equal the pressure above it at a temperature 
lower than the normal boiling point. That is, it 
will start to boil at a lower temperature than it 
does at atmospheric pressure. This technique is 
called vacuum distillation, and is used to distill 
materials that might decompose at a higher 
temperature. Sometimes chemists use pressures 
of less than 0.01 kilopascals for this. 
 
 
 
 
* Note the proper Canadian (and Scottish) 
spelling. It is spelled whiskey in less refined 
nations. 
 
**The actual range depends on whether the 
gasoline is formulated for summer or winter 
driving 
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The Mayor and Council Visit Us 

       
 

       
 

Top Left: City Councillor  John De Cicco tries out the balancing birds at the BIG Little Science Centre. Top Right: 
Braedon Swain observes the Tornado Tube with Councillor Peter Sharp. Bottom Left: David Thompson 
Elementary student helpers Cy Stuckey and Isabel Pycock solve the puzzle. Bottom Right: Daily News 
photographer Keith Anderson takes notes for one of his fantastic photographs. 
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Join the  BIG Little Science Centre Society! 
 

Fill out this form and mail it and your check for $20  
(made out to BIG Little Science Centre Society) to  

BIG Little Science Centre Society, 
c/o 962 Sicamore Drive, 
Kamloops, BC V2B 6S2. 

 
You will be placed on the membership list and receive our newsletter. 

 

     I wish to become a NEW MEMBER of the BIG Little Science Centre Society. 

    I wish to RENEW MY MEMBERSHIP in the BIG Little Science Centre Society. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <         > 
                            

Fax _____________________________   Date__________________________________ 
 

Next meeting of the BIG Little Science Centre is  

Thursday, December 11 at 7:00 P.M.  
in the Library at David Thompson Elementary School.  

 

Are you due to renew? Please check the renewal 
date on the address label of your Newsletter. 


