
Newsletter 164  BIG Little Science Centre  August 2010
 

 

 

 
 
 
 

 

ISSN 1920-9932 BIG Science (Print)                ISSN 1920-9940 BIG Science (Online) 
 
 
 
 
 
 
 

 

Gordon Gore Photo 
 

BIG Little Science Centre Summer ‘A Team’. Left to Right: Summer student employee Graham 
MacDonald will head off to UBC to study Dentistry; Susan Hammond is Assistant Operator (all year); 
Summer student employee Thomas Girodat will return to TRU for second year science; Adele Stapleton is 
President of the BIG Little Science Centre Society; Gord Stewart is Executive Director of the BIG Little 
Science Centre.  
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   Science Teachers 

 
 

This Newsletter is a publication of  
BIG Little Science Centre Society 

Box 882 Station Main 
Kamloops BC V2C 5M8 

Location 
Bert Edwards Science and 

Technology School 
711 Windsor Avenue,  

Kamloops, BC V2B 2B7 
Executive Director 

Gord Stewart 
Phone (250) 554 2572 

or (250) 554 BLSC 
E-Mail: gord@blscs.org 

Assistant Operator 
Susan Hammond 

Phone (250) 554 2572 
or (250) 554 BLSC 

E-Mail: susan@blscs.org 
Website 

http://blscs.org 
Newsletter Editor 

Dr. Gordon R. Gore 
#404F - 3255 Overlander Drive 

Kamloops BC 
Canada V2B 0A5 

Phone: (250) 579 5722 
E-mail: grgore@telus.net 

Approximately 70,000 visitors have 
enjoyed visits to the  

BIG Little Science Centre! 

This Newsletter is received by more than 800 readers. 
Back issues of BIGScience can be viewed at 

http://www.blscs.org/ClassMembers/Newsletters/ 
 

 

 

Liam shows off his ‘water balloon drop’ protective wrap. 
Junior Science campers finished their week by building 
protective packages for water balloons, which Thomas 
and Graham dropped from the roof of the Bert Edwards 
Science and Technology School. None of the water 
balloons survived, but no one seemed to mind. (It is much 
more fun to watch the balloons burst and spill water over 
the parking lot.) 
 

They are back in production! Gordon Gore’s textbooks for Physics 
11 and Physics 12 (formerly called Physics One and Physics Two) 
are being published by Western Campus Resources in North 
Vancouver. The covers and the titles are the only things changed 
about these books. For information and pricing, contact:  

Western Campus Resources 
485 Mountain Highway,  

North Vancouver, BC  V7J 2L3 

Phone: (604)-988-1055   Toll-free Phone: 1-800-995-5283 
Fax: (604)-988-3309  Toll-Free Fax: 1-877-977-4539 

 E-Mail: info@westerncampus.ca 
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Science Teachers: Make Science Real! 
Gordon R. Gore 

 
There is a great new video ‘wall’ started by Peter Vogel, for the British Columbia Association of Physics Teachers, 
called BCAPT Wallwisher of Favourite YouTube Physics Videos:  http://www.wallwisher.com/wall/bcaptvideos. 
 

 One of the videos is quite lengthy, but I enjoyed all 120 minutes of it: Eric Mazur: Confessions of a Converted 
Lecturer. Eric’s bright Harvard pre-med students rated his teaching very favourably, but when Eric decided to find out 
whether his physics students really understood basic concepts of force (e.g., Newton’s Laws) he was very disappointed in 
the findings. His students, taught by conventional lecture methods, were good at ‘chug-and-plug’ test questions, but not so 
good at questions that required a deeper understanding of concepts such as Newton’s Third Law, for example. 
 
 Professor Mazur’s solution was to include peer discussion in his presentations. Groups of students discussed 
situations he presented among themselves (peer discussion) during the lecture hour, instead of just listening to the 
professor and taking notes. 
 

 Experienced science teachers know that through practice and repetition, science students can do very well on 
examinations, and yet possibly not have a true ‘feel’ for, or a deep understanding of the subject. The approach that ‘hands-
on’ science teachers advocate for secondary and elementary science learning incorporates ‘peer discussion’ to a degree 
(since they work in pairs or other small groupings), but goes a step further. Students work with real materials, hopefully 
just about every science class. 
 

 Here is an example of a lab-based’ (i.e. ‘hands-on’) activity, using very simple electric circuits. 

  
     1                2 
 

Set up Circuit 1.  
 

Observe the brightness of the light bulb and measure the amount of current in the ammeter, in milliamperes. 
 

Make a prediction! If a second light bulb is connected in the circuit, as in Circuit 2, will each of the two light bulbs be  
(A) about half as bright as the light bulb in Circuit 1, or 
(B) about the same brightness as the light bulb in Circuit 1, or,   
(C) much brighter than the light bulb in Circuit 1? 
 

Make a prediction! When the second light bulb is in the circuit, will the current measured by the ammeter be 
(A) about half as much as in Circuit 1, or 
(B) about the same as in Circuit 1. or 
(C) about twice as much as in Circuit 1? 
 

Now set up Circuit 2. Test your predictions.* 
 

To some students, the results will be ‘counterintuitive’. (“If you add an ‘extra resistor’, should the current not be less, and 
the light bulb less bright?”) In this type of question, there is no ‘recipe’ you can find at the back of the test paper. You 
have to understand how parallel circuits work. Students (and teachers) who have worked with actual circuits for any 
length of time will know what happens. Students who have learned physics just by ‘taking notes’ will have less success 
with their predictions. If the result is counterintuitive, it will make the student ask, “What goes on here?” He or she is now 
ready to learn and truly understand.  

 
*Experimenting with the real circuits reveals the answers (B and C).  

 
Question: Here are two simple circuits. The batteries are identical and 
the light bulbs are identical. A milliammeter is at ‘A’. 
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Action at Junior Science Camp #2 

                           
     Graham MacDonald, Thomas Giroday            Millan  

  
                  Ben and Eli      Amneet Kalan (Volunteer) 
 

     
         Cain             Max and Keegan 
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           Stephen                Susan Hammond 
 

     
      Daniel and Amryn          Brianne and Asia 
 

     
               Graham MacDonald and Dr. Dave McKinnon         Liam 
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         Faith                     Spencer likes the bread he made. 

 

   
        Mark Betuzzi       Eric Wiebe  
 

     
                   Millan                                   Mentos and Diet Coke  



7 

First Day at Senior Science Camp #2 

    
         Lindsay           Tristin 

   
       Mackenzie             Tommy 

   
           Mike            Keegan 



8 

  
             James             Robbie 

   
    Ben       Anthony        Devin 

   
      Jordan              Riley 
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      Heather                   Haley 

    
     Ashley            Ashley’s Masterpiece 

 
 
 
 

 
  

 

Thank You to BC Hydro Powersmart  

for sponsoring our summer camps. 
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‘PHLOGISTON’ 
 

By David McKinnon, Ph.D. 
 

In one of the newspapers recently, a commentator was complaining about esoteric words that very people few used. One 
of the examples he gave was phlogiston. However, chemists at least may be familiar with that word. 
 The concept of phlogiston is associated with an invalid and discredited scientific theory, in fact discredited for 
over two centuries, dating from a time when the science of chemistry was shedding its alchemical roots. Phlogiston may 
be defined as an essence or element of fire, that is, something that combustible materials lose when they are burned. It was 
supposed to be without mass, or odour. The ash left behind, supposedly the substance in its ‘true’ form, was the 
‘dephlogisticated’ residue, and was referred to as the calyx. The idea of phlogiston would have developed from the old 
philosophical concept of only four elements, Earth, Fire, Air and Water.  
 It is easy to see how this theory could have arisen, as the burning that most people would have been familiar with 
would have been of wood, and to a lesser extent, coal or peat. Maybe a few ‘witches’ and ‘heretics’ could be included as 
well. A piece of wood with a certain weight burned, with lots of flame, and left behind a very insubstantial ash. In all of 
these cases, the observation would have been that when something was burned, flame was evolved, leaving behind an ash. 
Volatile products, as they would not have been visible, would have been missed and not taken into account. 
 It was Antoine Lavoisier, with his insistence on weighing materials before and after combustion, who finally laid 
the phlogiston theory to rest. Ironically, Lavoisier, in the development of his principles, used some of the data of Joseph 
Priestley, discoverer of oxygen, but who was a believer in phlogiston. Priestley referred to oxygen as “dephlogisticated 
air” as it enhanced combustion. In the view of phlogiston believers, ordinary air could only absorb a certain amount of 
phlogiston. 
 Priestley had heated mercury in air and obtained a material that weighed more than the starting mercury. When 
this new material was heated, it decomposed back into mercury (and liberated oxygen). I remember an experiment in high 
school showing this. 
 In the laboratory, we can more readily perform something similar. Heating a certain amount of magnesium in air 
gives, as we now know, magnesium oxide, and this magnesium oxide weighs more than the starting magnesium. Thus, 
rather than something being lost on combustion, it is really that something is gained. 
 The phlogiston diehards tried to explain this by suggesting that phlogiston had a negative mass, so that when it 
was lost the material gained weight, but the end was in sight for the phlogiston theory.  
 Lavoisier was probably the founder of modern chemistry with his weighing of materials. There is a charming 
portrait of him and Madame Lavoisier, she leaning over him while he writes in his journal. In the background are pieces 
of the chemical apparatus he used.  Unfortunately, he was one of the Fermiers General, a taxation organization held in 
anathema by the French revolutionaries, and for this Lavoisier was eventually guillotined. 
 “La republique n‘as pas besoin de savants ni de chimistes!” One revolutionary is reputed to have said, when 
Lavoisier pleaded for some more time to finish his experiments. Of course, we all know that scientists always have ‘one 
more’ experiment to do. So, had Lavoisier’s plea been successful, he might have kept going for quite a bit longer. I also 
have to say, as a chemist, that I take a little umbrage that ‘Chimistes’ are counted separately from ‘Savants.’ 
 Madame Lavoisier was not merely decorative. She contributed substantially to Lavoisier’s work and even learned 
English so that she could translate some papers for him. She herself was the daughter of another Fermier General, and had 
the dreadful experience of having her father guillotined on the same day as her husband. 
 She was not done with scientists. She later married Benjamin Thompson, also called Count (of the Holy Roman 
Empire) Rumford, but the marriage was not successful. Benjamin Thompson was also a remarkable man. He could be 
counted as an early thermodynamicist as he established a relationship between work and heat, but he also designed 
fireplaces, coffee pots, investigated insulation, evaluated fuels for lighting, and studied gunnery, explosives and kitchen 
equipment. 
 He was American by birth, but unfortunately for him, he chose the losing side in the American Revolutionary 
War and had had to flee to Great Britain. There he helped found the Royal Institution, and he was knighted, but he 
eventually settled in Europe. One hears of the scientific work of another Benjamin (Franklin). Thompson probably did 
more, but as he was on the losing side, he is not nearly as well known. 
 
 
 
 


