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Supporting Foundations 

Mr. Bornstein, from Aberdeen Elementary, testing his strength against the 
Neodymium Magnets during his kindergarten class’s recent visit to the BIG Little 

Science Centre. 

Gordon Gore - Photo 

New BLSC Home Update 
 

The BIG Little Science Centre Society has asked the School Board if they could 
provide some space for the Centre now that we know Westsyde Elementary is 
closing and the students are moving to the space we occupy at David Thompson 
School. The Board has told us that they will find space for the BIG Little Science 
Centre (BLSC). 
 
The School Board has indicated that we should know by June 12th, 2006 where the 
space will be and how much space we will have.  
 
We hope to be able to announce in the June BLSC newsletter where the new home of 
the BIG Little Science Centre will be.  
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d-Limonene    
 

David McKinnon   Ph. D. 
 
The major part of the oil contained in orange peel is a compound called d-limone. Orange juice is made by 
squeezing whole oranges and limonene, being an oil and lighter than the orange juice, rises to the top and 
can be separated and purified. The residual peel can be treated by a process called steam distillation to 
volatilize and collect even more limonene. There are a lot of oranges being squeezed, so a lot of peel and 
thus a lot of limonene. The price is about $8 per litre. 
 
Chemically, d-limonene is an alkene hydrocarbon, ie. it contains only carbon and hydrogen., and has what 
are called 'double bonds'. It has a boiling point of 177C and has a pleasant lemony /citrus type odour. It is 
widely used as an additive to various products and also finds use as a solvent, such as in hand cleaners, 
because of its pleasant scent and its solvent power. Like any other hydrocarbon, it is absorbed by certain 
plastics and can soften them. It is insoluble in water, but can be emulsified. 
 
You may see all sorts of benefits proposed for limonene, including 'biodegradable'. I have even seen it 
described in one ad. as being non-hydrocarbon. I suppose they meant non-petroleum derived.  Being an 
alkene, it will be no more or less ecologically friendly or biodegradable than any other alkene, whether 
made from plants or from petroleum. It seems to be fairly harmless, but in very large concentrations may 
cause eye, nose or throat irritation. Its degradation products may be less so. It will gradually oxidize in air 
to give a variety of degradation products that may be more irritating. 
 
So what does the prefix 'd' mean? I have drawn  the formula below. Because of the way the constituent 
atoms are joined, there is another limonene that is a non-identical mirror image to the 'd', which is called 'l-'*. 

These mirror image molecules have different odours because they have different abilities to sit on olfactory 
receptor sites. As I mentioned above, the d- smells of oranges, the l- smells like turpentine. The various 
different odours of citrus fruits, orange, lemon, lime etc. are probably due to the presence of small amounts 
of other materials in the limonene. 
 
* They have different effects on plane-polarized light .The d- is dextrorotatory, the l-is laevorotatory. 

CH3

CH3
H2C

H

d-limonene

CH3

CH3

H

CH2

l-limonene

April 5, 2006 
 
“Thank you for letting us touch the cool experiments” 

Natalia 
Mrs. Bryson’s Grade 2 class George Hilliard School 
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Join the BIG Little Science Centre Society!  
 

Fill out this form and mail it with your cheque for $20.00 to BIG Little Science Centre Society  
Box 882 Stn Main Kamloops BC V2C 5M8 

(Please make your cheque payable to the BIG Little Science Centre Society)  
 

You will be placed on the membership list and receive our newsletter for a full year from the date your application. 
 

  _______ 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. 
 
  _______ I wish to make an ADDITIONAL DONATION of $_______, for which I shall receive an income tax receipt for my 
     charitable contribution to the society. 
 

 Name _______________________________________________ Phone ________________ 
  

 Address ___________________________________________________________________ 
 

 __________________________________________________________________________ 
 

 ____________________________________________________ Postal Code ___________ 
 

 Email Address ________________________________________Date _________________ 
  

 I wish to receive my newsletter via Email instead of regular mail ___ Yes ___ No 

Ashley Daykin is a Grade One student at Dallas Elementary School. She obtained her new 
hairstyle at the BIG Little Science Centre during a recent visit with her class. 

Gordon Gore - Photo 
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CSI: Kamloops - Investigating Light With a Homemade Spectroscope 
 

Jim Hebden Ph. D. 

Chemists use light to help them analyze and identify substances. Some things, such as the sun, light bulbs and burning 
substances, give off light on their own.  Chemists also pass light through solids and liquid solutions to see what types of light 
are absorbed by the substances present. One of the tools that chemists use to analyze light is called a spectroscope. A 
spectroscope uses a prism or diffraction grating to spread out a beam of light and display the light spectrum; that is, the 
spread-out colours present in the light beam. (A prism is a triangular block of glass that spreads out white light into a rainbow 
of colour. A diffraction grating consists of thousands of closely-spaced lines on a glass or plastic surface, and these closely-
spaced lines spread out light into a rainbow in the same way that a prism does.) 
 

This edition of Everyday Chemistry shows you how to start setting up your own CSI lab by building a spectroscope. After 
building your spectroscope, you will be told how to use it to make some really interesting observations about light. 
 

Making the Spectroscope Box 

Mark off your piece of cardboard, as shown in Diagram 1, below. The dotted lines indicate where folds will be made. The 
corners of the 7 gluing tabs are cut at a 45o angle. You can cut out the basic outline with scissors, but use a straight edge and 
sharp craft knife (with a cutting board behind!) to cut out the three slits.  Note: If you have a problem cutting the 0.1 cm (1 mm) 
slit, cut the slit wider and then tape a piece of cardboard over part of your widened slit to create a narrow slit. Score the fold 
lines (dotted lines) lightly with a sharp craft knife to help give sharp, straight folds. Fold the cardboard along the dotted lines 
into a box shape and tape or glue the edges shut.  

Parents: You may wish to cut out the three slits (mentioned below) rather than trusting that your youngster will not get cut 
with the sharp craft knife. 

The information presented in this article is modified from “CD-ROM Spectroscope: A Simple and Inexpensive Tool for Classroom 
Demonstrations on Chemical Spectroscopy”, Journal of Chemical Education, volume 75, page 1569 (1998). 

What You Need 
  

 • rectangle of thin cardboard, 39.6 cm x 22.5 cm. (Try 
using a flattened cereal box) 

 • sharp craft knife (Parents: see warning below) 
 • sharp pencil or fine black felt marker 
 • pair of scissors 
 

 
 • adhesive tape or glue 
 • cutting board 
 • metric ruler 
 • straight edge 
 • a 5–inch compact disk (CD). Any old, unwanted  
    CD will do. 

12.0 7.37.3 12.0 cm

2 cm x 0.6 cm slit, centered 
in panel, 1.2 cm from edge

3 cm x 0.1 cm slit
centered in panel
1 cm from edge

0.2 cm wide slit 
across panel, 6.5 
cm from edge

1

6.5

1

1
11

1

7.4

7.4

7.7
1.2

Diagram 1: 
Spectroscope plan 
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Some Experiments to Try with Your Spectroscope 
 
1.  Look at the spectrum produced by the sun. WARNING: DO NOT LOOK DIRECTLY AT THE SUN WHEN USING THE 

SPECTROSCOPE! Point the entrance slit toward the a white cloud and then look into the viewing slit to see the 
spectrum of colours produced by the sun’s light. Describe exactly what you see. (All good CSI people make good notes 
and drawings because they must have accurate records of the tests they do.) 

 
2. Look at the spectrum produced by an ordinary light bulb.  Is the spectrum identical to the one produced by the sun or is 

the spectrum different in any way? 
 
3. Look at the spectrum produced by a fluorescent light.  Is the spectrum identical to the one produced by an ordinary light 

bulb, or is part of the spectrum brighter or different in some way? 
 
4. If possible, look at the spectrum produced by a street light at the side of a highway.  Describe what you see. 
 
5. Get a piece of coloured transparent plastic or cellophane. (If you can’t find any coloured plastic, take a piece of plastic 

wrap and colour it with a felt marker.) Now place your coloured plastic over the entrance slit, aim it at an ordinary light 
bulb or fluorescent light and look at the spectrum produced. Describe what you see – not only the colours you see but 
the colours you don’t see. Try different colours of plastic or cellophane (red, green, blue and yellow) and describe what 
you see (and don’t see) with them. 

 
6. Get a small colourless drinking glass and put about 100 mL of water in it.  Add one drop of food colouring to the water 

and gently swirl the glass to mix the colour into the water. Carefully, place the glass on top of the entrance slit and aim 
light down through the glass and into the entrance slit. Describe the spectrum you see. Add another drop of the same 
food colouring and look at the spectrum again. Do you see any difference in the spectrum? Try 2 more drops and see if 
there is any difference in the spectrum. Next, pour out half of the water and see if it makes a difference when there is 
less liquid in the glass. 

Complementary Colours 
 
White light is actually an equal mixture of three primary light colours: red, blue and green. If one of the three primary light 
colours is filtered out of (or subtracted from) white light, the remaining colour is called the complementary colour. For 
example, removing red light from white light produces blue-green light (the complementary colour of red). Similarly, 
removing blue light from white light produces yellow light and removing green light from white light produces purple light. 
 
Did you see any complementary colours being produced in 5 and 6, above?   
 
Need more info? Visit http://www.arborsci.com/CoolStuff/cool22.htm 

box

CD

shiny side up

viewing slit

entrance slit

LIGHT

Using the Spectroscope 
 

Place the box with the wide slit (0.2 cm, completely across on side) facing up. Place the CD into the slit, such that the shiny 
side faces up. 

Diagram 2: How to Use the Spectroscope 
 
 
 
 
 
 
 
 

 
The way to use the spectroscope is to “aim” the thin entrance slit at a source of light and look through the 2 cm x 0.6 cm 
viewing slit. By looking slightly downward into the viewing slit, you will see a rainbow of colours.  If you look even farther 
down, you will see a second rainbow, which is not as bright as the first but is more spread out. 
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Sciencing at the Science Centre? 
 

An informal evaluation 
 

By Gord Stewart 
 
Part of an article from the BC Science Teacher magazine, shown on the opposite page (Pg 7), showed up in some of 
the paperwork that we were reorganizing at the BIG Little Science Centre (BLSC). After a quick read, I thought I 
would try to informally apply some of the ‘evaluation’ to a few of the groups that visit the BIG Little Science Centre.  
 
Right away I noticed that a few of the questions fit well with a Science Centre visit. For example; we always hear 
‘cool’, ‘sweet’, ‘wow’, etc. (No. 24) and ‘excuse me, Mr. Stewart how does this work?’ (No. 36). Or, there are the 
students that try some of the hands-on displays over and over, like the tornado tubes, to see just how they work (No. 
22 & 23). We get numerous suggestions on new things to try... ‘Mr. Stewart what if you did …?’ or ‘try it with the 
other laser’ etc. (No. 1 &12). 
 
Here are a few more examples: ‘Hey, Suzie, come and look at what this does’ (No. 2). A visitor working with the iron 
pellets and magnets… ‘look at how I made the “sand” stand up like hair’ (No. 8). One visitor spent a large portion of 
their visit trying to get the marble on the Marble Loop to consistently go into the tin can. They tried using different 
marbles, moving the can, starting the marble in a different position, etc (No. 2, 12, 13). In the end the visitor had it 
down, they had one marble that if started at a certain spot on the rail would land in the tin every time. The pride of 
accomplishment was very evident in the smile. 
 
There are numerous other sciencing questions that fit well with the BLSC experience and others that do not. For 
example, we do not have many opportunities to accept and incorporate items brought to the Centre by students (No. 
17). Due to the nature of most visits to the Centre we have limited opportunities to observe our guests pre-visit, or to 
follow up with our guests post-visit. This limits evaluating some of the questions such as No. 18, 32, 34, 35 and 
others. 
 
After observing a few groups with the evaluation questions in mind, or at least the ones I could remember at the time, 
I could see a few areas where we could improve the learning experience at the BLSC. I hope to apply those findings 
to new displays, labs, and shows in the near future.  
 
Sometimes there is a limit to how far you can allow a student to go. Some examples of this are questions number 4, 9, 
and 12. Letting a visitor try one of their own ideas (pull really hard on this and see what happens), or test some new 
material in something (lets put the big steel ball in the hole the small ball is supposed to go into), or a variation on 
how something works (try the turning this bottle upside down and see if it still works), usually leads to repairs on the 
display. 
 
During a recent visit to the BLSC, a visitor had the novel new idea of seeing what the iron pellets would do in the 
Water Tower display. It was a variation on ways to use the iron pellets (No. 12)… the pellets sank, traced interesting 
current patterns in the water flow, and since I did not discover it right away we also had some rust starting to form. 
All valid scientific observations to a new use of a material, but not quite what we had intended. Was this a budding 
new scientist trying a variation to the set way of doing things or ...? 
 
I have not had the opportunity to teach in a classic classroom environment, so I can’t comment on how the article 
would fit there.  For me it was an interesting bit of entertainment, and it provided me with some constructive ideas for 
the Centre.  
 
I believe we all are always learning and that the principles of ‘sciencing span all learning arenas, not just science. 
With this in mind, maybe it is worth applying some of the questions to your children, students, co-workers, or 
employees… are they being challenged and given the opportunity to learn? When I think of these questions in the 
context of my past co-workers and employees I see a pattern emerging. The best co-workers and employees usually 
exhibited more of the traits discussed in the Evaluation of ‘Sciencing’ article on page 7. Does the practice of 
‘sciencing’ apply to more than science in your experience? 
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The above suggestions were written over 30 years ago. They are as appropriate and timely now as they were then. 
Obviously, the evaluation of science achievement does not lend itself well to simplistic paper-and-pencil testing. 

                    Gordon R. Gore 

From the BC Science Teacher (approximately 1973) 
 

The Evaluation of ‘Sciencing’ 
 

Some Ideas from the Science Education Department, University of British Columbia 
 
Source: Evaluation of the African Primary Science Program, Eleanor Duckworth, September 1970. Education Development 
Center, Newton, Massachusetts. 

Here are some questions a teacher can ask herself as she 
watches a child's work from day to day: 
 
1.  Does he make suggestions about things to do and how to 

do them? 
2.  Can he show somebody else what he has done so they can 

understand him? 
3.  Does he puzzle over a problem and keep trying to find an 

answer, even when it is difficult? 
4.  Does he have his own ideas about what to do, so he does 

not keep asking you for help? 
5.  Does he give his opinion when he does not agree with 

something that has been said? 
6.  Is he willing to change his mind about something, in view 

of new evidence? 
7.  Does he compare what he found with what other children 

have found? 
8.  Does he make things? 
9.  Does he have ideas about what to do with new material you 

present to him? 
10.  Does he write down or draw some of the things he does, so 

he does not forget what happened? 
11.  Does he sometimes know ahead of time what will happen 

if he does a certain thing? 
12.  Does he like to think of variations of ways of doing 

something? 
13.  Does he ever decide to do something over again, more 

carefully? 
14.  Does he feel free to say he doesn't know an answer? 
15.  Does he co-operate with other children in trying to solve a 

problem? 
16.  Does he ever continue this work outside school time? 
17.  Does he ever bring materials to school, to investigate in the 

same way? 
18.  Does he talk about this work at other times of the day? 
19.  Does he make comparisons between things that at first 

seem to be very different? (or contrasts between things that 
at first seem similar?) 

20.  Does he start noticing new things? 

21.  Does he start raising questions about common 
occurrences? 

22.  Does he ever repeat one experiment several times, to see if 
it always turns out the same? 

23.  Does he ever watch something patiently a long time? 
24.  Does he ever say, “That's beautiful”?  
 
I think you will agree that if a child does even five or six of 
these things, he is benefiting.' 
 
Source: Professors. F.A. Gornall and D.C. Gillespie. (Fred 
Gornall worked with Eleanor Duckworth on the above APSP 
Evaluation.). 
 
Does the child: 
25.  see a problem where none is readily apparent at first? 
26.  ask questions and seek answers from apparatus and 

materials? 
27.  accept unexpected answers from his investigations? 
28.  appreciate both positive and negative outcomes of 

investigations? 
29.  proceed on the basis of what he has found out? 
30.  work toward precision in measurement? 
31.  work toward the improvement of apparatus techniques? 
32.  make use of any records he keeps? 
33.  persist in his efforts in an attempt to reach some form of 

conclusion? 
34.  turn to books, people and other resources AFTER 

attempting his own investigations? 
35.  carry ‘sciencing’ experiences and attitudes into other 

situations? 
36.  ever say, “I don't know”? 
 
We hope that you will agree that if a child does even one of 
these things, he is probably benefiting.  
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HOW TO BOOK: 
Contact Gord Stewart at the BIG Little Science Centre for more information on booking Birthdays 
and Special Groups.  Phone 579 2622 or E-mail Gord@biglittlesciencecentre.org  
Web: biglittlesciencecentre.org  

The booking includes exclusive access to both the 
hands-on rooms, plus one of six Science Shows. 
Please Note: Not all of the Science Shows are 
available at all times.  

Would you just like to visit the BIG Little Science Centre? 

Have your Birthday Party at 
the BIG Little Science Centre 
Do you want a unique, fun, stimulating and, dare we say, 
educational birthday party? 
 

The BIG Little Science Centre is now taking private 
birthday bookings. 
 

Book yours now! 

The BIG Little Science Centre is also taking bookings for private groups to visit the Centre. Get a 
group of your friends together and book a visit. 

The program is the same as for birthdays… exclusive access to both of the hands-on rooms, plus one of the 
six Science Shows, or by special arrangement one of the six 

The Hands-On Labs Are: 

The Science Shows Are:  

By special arrangement we can include 
one of six Hands-On Labs in place of the 
Science Show: Please note: Hands-On 
Labs are by special arrangement and 
may not be available at all times 

1. Light and Colour  
2. Magnetism 
3. Air Pressure 

4. Chemistry 
5. Waves and Sound 
6. Static Electricity 

1. Simple Batteries & Intro 
to Electric Circuits 

2. Chemistry (units A-D) 
3. Simple Machines 

4. Static Electricity 
5. Magnetism 
6. Discover Aquatic 

Insects  

Have a special project in mind? 
 
Call us and we may be able to create a special lab just for you! 

Gordon Gore - Photo 

Gordon Gore - Photo 
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