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We’re Back 
 
The BIG Little Science Centre is back up and running 
after a summer off due to construction at our home in 
David Thompson Elementary School. 
 
We had to take down and store the entire Science 
Centre this summer, but during the rebuild over the 
last couple of weeks we have taken the opportunity to 
add new exhibits and rearrange the hands on rooms to 
accommodate more displays.  
 
We also added several new displays and a new show 
(Waves and Sound), so there will be lots new to see 
at your next visit to the centre. 

Do you have old “dead” Magnets? 
We can now re-magnetize your old bar or horseshoe magnets! 

Teachers with old bar or horseshoe magnets can now get them re-magnetized at the BIG Little 
Science Centre. If the bars have lost their power or have their poles switched we can now re-

magnetize them and set the magnetic poles correctly.  
 

If you bring them to the BIG Little Science Centre charges $10 per class set. 

Right: Starla Edwards a new grade 2 student at David Thomp-
son enjoys the BIG Little Science Centre tour on her first day 
of school. Photo By G. Gore 

Left: Jamie Scullion a new grade 
5 student at David Thompson 
checks out the hands on room. 
Photo By G. Gore 
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Science Fun for Your Family 
Floating Objects on Water? 

Gordon R. Gore 
 

 
 

What You Need 
2 glasses of water, nearly full 
1 small paper clip 
1 small square of tissue paper 
1 small wood or plastic object that normally floats on water 
medicine dropper 
 

Try This! 
 
1.  Fill two drinking glasses about 3/4-full of water. 
2.  Place a small square of tissue paper on the surface of the water in one glass.  
3. Gently, place your small paper clip on the tissue paper, using it as a temporary ‘raft’. 
4. Let the tissue paper sink to the bottom of the glass. The paper clip should remain floating on top of 

the water. Notice that it floats near the middle of the top surface of the water in the glass. (See 
photo.) 

5.  Drop a small piece of wood or plastic in the second drinking glass. It will float to the edge of the 
water surface. How can you make it float in the middle of the water surface? Try adding water to the 
glass very carefully, perhaps using a medicine dropper, until the top surface of the water in the glass 
forms an upward bulge. (This is due to surface tension.) 

6. What happens to the paper clip if you add water to the first drinking glass, so that the top surface is 
bulging upward? 

An object with a density less than water floats to the highest point in the water. The water at the edge of 
the partially filled glass tends to form a meniscus at the edge, because water adheres to the glass. The 
floating object will drift to the side of the glass and float where the water is highest. To make the object 
float in the middle, you must make the water higher in the middle. The way to do this is to carefully fill 
the glass nearly to overflowing, creating a bulge in the water, due to cohesive forces between the water 
molecules. 
 The object with a density greater than water floats to the middle of the partially full glass, but 
floats to the edge of the overfilled glass! 
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Pectins 
by David  McKinnon    Ph.D. 

 
As I write this, jam making time from the season's fruit is upon us, and an important stage in this is getting the jam 
or jelly to set. The traditional recipe involves heating the fruit/sugar mixture until a test sample congeals (forms a 
gel) when cooled. 
 
What has happened is that the cooking process has released a material called pectin from the fruit. Pectin is a con-
stituent in the cell walls of many fruits and vegetables. Apples  and citrus fruit contain fairly large amounts of pec-
tin, although there are lesser amounts in cherries and peaches. The white material in the skin of citrus fruit contains 
about  40% of pectin which can be extracted from it under acidic conditions. Apple pulp is also a good source.   
 
Overripe fruit is poor for jams and jellies. The reason is that  the pectin has degraded to pectic acid, which does not 
form a gel with water. Also, if a jam is boiled too long, the individual chemical bonds between the constituent units 
of the structure (see below) are broken and this also reduces the ability of the pectin to gel. The sugar added to jam 
reduces the amount of water bonded to the pectin so that the pectin molecules can better interact. This is also pro-
moted by the acidity of the fruit. 
 
In another method, that for making freezer type jam, extra pectin can be added as a powder or liquid to the fruit 
sugar/mixture, which is then stirred a short time at room temperature before freezing to preserve it. Pectin is chemi-
cally classified as a polysaccharide. Polysaccharides are high molecular weight compounds which are made up of a 

large number of simple sugar units (called monosaccharides) joined together. A commonly encountered example of 
a polysaccharide is starch, which is actually a mixture of two polysaccharides called amylose and amylopectin, each 
composed of many glucose units joined together. Cellulose is another polysaccharide, also made up of glucose units, 
but joined in a different way.1 
 
Pectin is by no means a homogeneous material, although it is largely made up of a monosaccharide called galactu-
ronic acid whose units are largely linked together as shown . There are approx 300-900 such units joined together in 
a typical pectin. 
 
If you look at the chemical structure, you see many groups in each structural unit which have the OH character. 
This, the hydroxy group, has a strong affinity for water, and the COOH group, an acidic group, is even better. Thus 
these molecules readily hydrogen bond 2 with water or each other to form a gel. 
 
Pectin is soluble, but indigestible, and can be classified by the dietician as a soluble fibre. Pectin in the diet is sup-
posed to lower cholesterol and help eliminate bile acids from the digestive tract. 
 
Not all pectins form gels with water. Different pecularities of the chemical structure can affect this ability. E.g., 
beets contain a pectin that does not form gels. 
 
 1. You can think of a glucose or other monosaccharide molecule as having many 'hooks' on them, so that there are a large num-
ber of combinations of ways in which the hooks on one molecule can attach to those on another. 
 
2. Hydrogen bonding is the interaction of a hydrogen on “for example” an oxygen atom with “for example” the oxygen atom in 
another molecule. Water is extensively hydrogen bonded.  
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Pectin actually has about 40% COOH and 60% COOCH3 here

main repeating unit in pectin 
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The Role of Laboratory Activities in High School Physics 
 

A Position Paper of the AAPT Committee on Physics in High Schools August 1992 
Subcommittee on the Role of the Laboratory: Carole Escobar, Paul Hickman, Robert Morse, Betty 

Preece  (Approved by the AAPT Executive Board, November 1992) 
 
"Newton won a stunning victory for the intellect and the democratization of science, because it became 
possible for students to have as much authority as teachers. By knowing proper methods, a youth could 
conduct an experiment whose results might confound his elders."1 Newton’s program of "experimental 
philosophy" firmly and successfully established the central methods of physics, whereby inference from 
experience guides formulation of hypotheses, whose predictions are validated by experiment. Laboratory 
activities in high school physics provide experience with phenomena, a starting place for the systematic 
development of students’ ideas, and a testing ground for the predictive power of their reasoning. 
 

Learning Goals for Laboratory Activities 
 
Laboratory activities must be designed to engage students’ minds, so that students may acquire skill and 
confidence in their: 
 •  measurement of physical quantities with appropriate accuracy 
 •  recognition of factors that could affect the reliability of their measurements 
 •  manipulations of materials, apparatus, tools, and measuring instruments 
 •  clear descriptions of their observations and measurements 
 •  representation of information in appropriate verbal, pictorial, graphical, and mathematical terms 
 •  inference and reasoning from their observations 
 •  ability to rationally defend their conclusions and predictions 
 •  effective and valued participation with their peers and their teacher in a cooperative intellectual en-

terprise 
 •  articulate reporting of observations, conclusions, and predictions in formats ranging from 
 •  informal discussion to a formal laboratory report 
 •  ability to recognize those questions that can be investigated through experiment and to plan, carry 

out, evaluate, and report on such experiments. 
 
Teaching Conditions for Learning from Laboratory Activities 
 
"Theory and research suggest that meaningful learning is possible in laboratory activities if all students 
are provided with opportunities to manipulate equipment and materials while working cooperatively 
with peers in an environment in which they are free to pursue solutions to problems that interest them."2 
 
The following teaching conditions enable this to occur. 
 •  For students to acquire the manual and mental skills associated with learning physics, it is essential 

that they be fully engaged in laboratory activities. This requires sufficient equipment and laboratory 
stations for laboratory groups containing only two or three students. 

 •  The number of students and of laboratory stations in a classroom must be small enough for the 
teacher to supervise the safety of student activities and to have sufficient time to actively work with 
each laboratory group. 

Cont. Page  6 

Guest Article 
The opinions expressed in the Guest Article are not necessarily those of the publisher, BIG Little Science Centre 

Society or the staff thereof. 
Printed with permission from the American Association of Physics Teachers.  
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Cont. from Page 5. 
 •  Schools and teachers must ensure equal access to laboratory activities under appropriate supervision 

for all students, with provision made for adapting activities for students with a disability. 
 •  Where appropriate, laboratory activities should include equipment and phenomena that relate to the 

students’ world, such as toys, sports equipment, tools, household items, etc. 
•  The integration of laboratory activities with classroom work requires that students be able to move 

smoothly between their desks and the laboratory area and that there be sufficient space for equip-
ment to remain set up. A classroom arrangement with space for desks, computers, and ample space 
for laboratory stations and equipment in the same room is ideal. At the high school level, it is espe-
cially desirable for the laboratory area to be integrated with the classroom. 

 •  Computers and modern instruments should be part of the laboratory equipment. Although excellent 
physics learning can take place using the simplest equipment, computers and measuring instruments 
incorporating modern technology can be powerful tools for learning physics concepts and develop-
ing skills of measurement, analysis, and processing information. 

 •  Computer simulations should not substitute for laboratory experience, but may be used to supple-
ment and extend such experience. 

 •  Evaluation of student learning in physics should include assessment of skills developed in laboratory 
activities as well as the knowledge acquired during these activities. Test questions relating directly to 
laboratory work act not only to assess laboratory learning, but also communicate the importance of 
laboratory work to students. 

 •  Effective employment of laboratory activities requires that teachers have adequate and convenient 
storage for equipment; a workspace with tools to repair, maintain, or construct equipment; and 
enough planning time in their schedule to maintain, set up, and try out laboratory equipment prior to 
classes. 

 •  Safe laboratory work for students and teachers requires adequate, up-to-date safety equipment; an 
emphasis on safe practice in all activities; and the availability of resources and references on safety, 
such as the AAPT publication, Teaching Physics Safely. 

 •  To maintain their skills and keep abreast of new developments in physics teaching, teachers need 
time, money, support, and encouragement to participate in appropriate professional activities. These 
may include attendance at workshops and professional conferences; examining new laboratory 
equipment, curricula, texts and resource materials; and working and consulting with colleagues in 
schools and colleges and in the physics and engineering research community. 

 
The role of the laboratory is central in high school physics courses since students must construct their 
own understanding of physics ideas. This knowledge cannot simply be transmitted by the teacher, but 
must be developed by students in interactions with nature and the teacher. Meaningful learning will oc-
cur where laboratory activities are a well-integrated part of a learning sequence. The separation of labo-
ratory activities from lecture is artificial, and not desirable in high school physics. 

 

2005 © American Association of Physics Teachers :: One Physics  
Ellipse :: College Park, MD 20740-3845 :: Phone: 301-209-3311 

1  I. Bernard Cohen, Sidney M. Edelstein Lecture, Baylor School, 17 April 1985. 
2  Kenneth Tobin, Research on Science Laboratory Activities: In Pursuit of Better Questions and Answers 

to Improve Learning, School Science and Mathematics, 90 (5), May/June 1990, p. 414. 
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Join the BIG Little Science Centre Society!  
 

Fill out this form and mail it and 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. 

 
  _______ 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 

BIG Little Science Centre Society Meeting 
 

The next BIG Little Science Centre Society open meeting is 7:00 PM Wednesday Sept 21st 
2005 at the BIG Little Science Centre in David Thompson School, 1051 Pinesprings Road. 

 
Please feel free to come and see the BIG Little Science Centre, try out all of the new additions 
to the Centre, and attend the meeting to see what your Society Directors are doing. The tour of 

the Center starts a 7 PM. The business portion of the meeting will start at 8 PM and end a 9 PM. 
 

Maybe you wish to become a director, this is a perfect meeting to find out what a director in the 
BIG Little Science Centre Society does. 

 
The BIG Little Science Centre Annual General Meeting will be help in November 2005. It is at 

this meeting that the executive and directors are elected. All valid BIG Little Science Centre 
Society members are eligible to vote and to stand as a candidate if desired. 

 
For more information call or email Gord Stewart. (250) 579 2622 Gord.Stewart@telus.net 

Do you wish to receive this Newsletter digitally via email?  
If you do, please send a email to Gord.Stewart@telus.net from the email address you wish to 
receive the newsletter with. In the subject line put “email newsletter” and include your name 

and address in the email.  
If you receive a newsletter via email you will not receive one via the regular post. 
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Got a Birthday? 
Do you want a unique, fun, stimulating and, dare we say, 
educational birthday party? 

 

The BIG Little Science Centre is now taking 
private bookings. 
 

Book yours now! 
 

Maybe you would like to grow some crystals under a microscope, practice some forensic science, or check out 
what species of aquatic insects grow in our local streams? Contact Gord Stewart at the BIG Little Science 
Centre for more information on booking special science project groups. Phone 579 2622 or E-mail 
Gord.Stewart@telus.net. 

The program is the same as for birthdays… exclusive access 
to both of the hands-on rooms, plus one of the six science 
shows. 
 
We also offer 'Exploring Science' bookings. 
 
Have a special project in mind? 

The booking includes exclusive access to both the hands-on 
rooms, plus one of six science shows 
 

The shows are: 
Light and Colour 
Magnetism 
Air Pressure 
Chemistry 
Simple machines 
Waves and Sound 

 
Most shows include the 'hair-raising' 

Van de Graaff Generator. 

Don’t have a birthday coming up? Don’t feel left out! 

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

Photo By G. Gore 

Photo By G. Gore 

Photo By G. Gore 


