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the Editor

Phil Langford

Message From

As this is the last issue for this school year,
our thoughts are naturally turning to
summer. There are many opportunities
available this summer for professional
development, in a variety of locations. You
can see all of those opportunities in the pages
to follow. Given that these are all quality
events, that leads me to the meat of this
editorial: How should PD be handled by a
school division? There are a number of
questions that this thought stream
generates, and I would be very interested in
any feedback you have to offer!

1. Should school divisions spend more on
PD? In our school division, each school is
allotted a specific amount of funding for
PD and that is divvied up amongst all
applicants. The problem here is that often
at the end of the school year there is
leftover funds that need to be spent
(before the next budget is drafted and the
funding gets cut due to excess funds in the
previous year) and yet we cannot apply for
more than our fair share (which is usually
about $500 per school year) since many
people indicate in September that they
want to be attending something this year
but then never do. So as a PD chairperson,
how would this best be addressed? One
other detail to consider is that not all PD
opportunities have identified themselves
before the school year starts so applying
for them up front is impossible. The other
detail comes from the thought of
increasing the funding: if we do so, given
we have a fixed amount of funds to work
with this year as a school division, what
should we pull back on if we want to
increase the PD bank account?

2. Should a teacher always be restricted to
taking PD within their current teaching
load? Many of us have annual lotteries as

to what we will be teaching the following
year — and many times those needs are
not identified until staffing is finalized for
the upcoming year (often a June or July
occurrence). Many I have talked to wish
that they could have started off stronger
by having proactive PD to assist them in
starting to teach a new curriculum.
Others have queried whether after
teaching in a subject area for 20 or 25
years, if PD is really still beneficial in
their subject area (getting such people to
lead PD events and share their expertise
in another discussion entirely).

. Being in Canada, the opportunities for PD

are quite limited compared to what occurs
south of the border (especially in areas
like the sciences). So should school
divisions be so reluctant to fund out of
country PD (especially when flying to
many points in the US is cheaper than
flying to points within Canada)?

. Should teachers have to use personal

funds to be able to get to PD events? 1
understand if the event is fairly expensive
that there may need to be a funding split
occurring, but to foot the bill for an entire
event themselves (when the gain is
realized 100% in the classroom alone)?
Should Revenue Canada recognize that as
a work expense so that it is tax
deductible? Or should the school division
automatically issue a receipt for PD
personally paid for so that it can be
claimed on our taxes? Is it even
reasonable to ask professionals to foot the
bill for training in an area that can only
benefit the workplace?

. If a teacher is being asked to teach in

several subject areas, should their PD
allotment be multiplied by the number of
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different subject areas? I can remember
being refused to have a summer course in
second level Calculus denied for
reimbursement because I was not
teaching math at the time (this was in
Manitoba). I then asked for a written
guarantee that I would not be asked to
teach math as a result of this self-imposed
PD (they did fund the physical
anthropology course that 1 did
simultaneously that summer and thus the
required transcript for reimbursement
also showed the calculus course) — that
suggestion was laughed at and flat-out
denied. Two years later I was assigned
grade 10 math to teach! Could I refuse to

teach that course? As a teacher going into
his fourth year with that employer (and
fifth year teaching overall) I didn’t have
much of an option.

So you can see that PD, as I wrote about
several years ago, is something that is dear
to my heart and that I have invested in with
personal finances as well (I am doing so
again this summer). But it does raise some
very sensitive issues. Money is not being
pulled from a bottomless well to run my
school division, and I try to be sensitive to
that. However, at what point should I be
digging in my heels and saying “you get what
you pay for™?

CALL FOR SUBMISSIONS

Would you like to share your ideas with other teachers? Would you allow others to benefit from
your expertise? Perhaps you have a concern about science education in Saskatchewan today. We
are always looking for articles and teacher demos/classroom activities to print in our journal.
You can send your article to us in a variety of ways: by e-mail (preferably as a MS WORD
attachment or a plain TEXT file) to accelerator126@gmail.com, FAX (332-2857), or regular mail

(P.O. Box 133, Fort Qu’Appelle SK, S0G 1S0).

Any photographs that you wish to enclose would be great! They need to be mailed as an original
photo to the editor via snail mail, or an original, not scanned, digital photograph can be emailed
along with the article. If you are e-mailing in an article and/or photograph, please email it to:
accelerator126@gmail.com at your earliest convenience.
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President’s
Report

Wayne Clark

If You Don’t Know Where You’'re
Going, You Might Not Get There

Yogi Berra

With spring comes the promise of a new year.
We finish off the current school year but
should also look ahead. Similarly, finishing
off my son’s music festival commitments
opens up time for other things. One
commitment by me and the SSTS is toward A
Summer Science Institute for Saskatchewan
Teachers, ASSIST. Our flagship science
education program needs to shore up its
financial footing. No longer can we provide
totally free inservice for four days. To do
some cost recovery, ASSIST will now have a
small fee of $125 for early registration (and
$150 otherwise), which will cover the
program and lunches. Accommodation and
other meals will no longer be provided, but
can be arranged. Considering ASSIST
provides high quality practical, relevant,
hands on inservice for 4 days, and one third
of the actual price is subsidized, ASSIST is
very good value.

Another SSTS program which provides good
value is our provincial math and science
conference, Sciematics, Nov 4 to 6 in Regina.
With recent curriculum changes and more to
come, it will be the place to discuss best
practices in instruction and assessment and
the direction of the new senior sciences. With
all the recent talk about nuclear power,
several high level speakers from the
Canadian Nuclear Association and AECL will
make presentations. If you remember the
buzz around their sessions at Sciematics 2008
in Saskatoon, you will not want to miss their
interesting, informative talks. One session
will celebrate Saskatchewan’s rich history in
nuclear medicine. Another separates the facts
from fiction about nuclear energy.

Attending a conference in Ottawa, I learned
that Ontario no longer follows the Pan-
Canadian Protocol for science curriculum. An
interesting trend is that 90% of separate high
schools in Ontario have school uniforms. The
girl’s uniforms are usually pants or skorts
so that short skirts do not conflict vanity
with Christianity.

Another trend I see is that boys are now at a
disadvantage academically. We need more
male role models in the formative years of
boys’ education, from k-8. My son will have
had only 1 male home room teacher from k-8.
Just as there was a push to have more female
math and science teachers to act as role
models for females in math and science, and
aboriginal teachers to act as role models, I
think there is now a need to have more male
teachers. Girls test scores are better than
boys. They may not be flooding into
engineering, although several female students
of mine are engineers, but this is because of a
person choice, not barriers. Very capable girls
often choose fields with more social justice
than building things like engineers. If the
majority of medical students are female, those
girls could have done anything but choose
medicine. An engineering prof asked his
daughter to try engineering. She told him she
did not want to work that hard. She is now a
pediatrician. If you choose something you love
you will never have to work a day in your life.
This means students need to be given an
accurate picture of a variety of careers so that
they can make appropriate choices. Teachers
also need good information to make good
choices about what happens in their
classrooms. If you don’t know where you're
going, you might not get there.
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July 2-11, 2010

Summer Institute.in BIDQEOSCIEI’ICE Educahon

Connec Research & Education

Summer Institute in Biogeoscience Education
Connecting Research & Education
The University of Calgary Biogeoscience Institute and the University of Alberta Faculty of Education

Department of Secondary Education, are pleased to announce the fifth annual Summer Institute in
Biogeoscience Education. High school biology/geology teachers from across Canada are invited to apply.

Dates: July 2-11, 2010
Location: Barrier Lake Field Station (Kananaskis Valley)
80 km west of Calgary in the Canadian Rockies
Topic: Climate Change & Headwaters of the Canadian Rockies
Program Cost: Airfare to and from the Calgary International Airport, or individual travel expenses

(mileage), and lodging and meals at the BGS Barrier Lake Field Station are provided.
Application Deadline: June 15, 2010

http://www.bgs.ucalgary.ca/workshops/AISIBE/application

ﬁ‘lr?gzéies % UNIVERSITY OF
PP CANADUAN ROCKIES & FOOTHILLS T&'ChﬁOlOgy A RT
BIOGEOSCIENCE INSTITUTE 1 Futures

UNIVERSITY OF CALGARY
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“Half a billion yedrs ago was oalythe beginping...

THE BURGESS SHALE GEOSCIENCE FOUNDATION

2010 Teacher Workshop
August 14th to 19th

The workshop will consist of a combination of lectures and exercises which can be easily taken
into the classroom (and curriculum) and a field trip through the Rockies to the Burgess Shale
quarry. Lectures will focus on the physics, chemistry and biology that is entwined with the
geological sciences. Three themes of Mountain Building, History of Life and Climate Change will
be touched upon. During the workshop, experienced geologists from industry and academia will
be on hand to answer any questions. This information filled event is intended to be stimulating
and fun. The instructors hope you come out of the workshop with both an understanding and
enthusiasm for geology.

Date: Saturday, August 14, 2010 - Thursday, August 19, 2010
Phone 1-800-343-3006 to register.

More information can be found at:
http://www.burgess-shale.bc.ca/educational-programs/workshop2010
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Workshops & Seminars - English

Play and learn this summer with Vernier Technology

Presented by Merlan Scientific

Join us for two days of collaboration, learning, and fun! Get your hands on the latest in
data-collection technology and let our experienced workshop presenter take you through

ideas and projects you can integrate into your curriculum.

This is a multi-disciplinary workshop in biology, chemistry and physics in which
participants will use a variety of sensors and a selection of Vernier labs appropriate

for current provincial curricula as well as IB and AP programs.

Banff, AB

Vancouver, BC

August 19 & 20
August 24 & 25

Option A Option B Option C Option D
HANDS-ON WORKSHOP LABQUEST LABPRO
WORKSHOP TRAINING WORKSHOP WORKSHOP
Two days of PACKAGE PACKAGE PACKAGE

training, Option APlus: [ Option A Plus: | Option A Plus:

Lunch both GO! Temp, Vernier Vernier LabPro

days, GOl Link LabQuest Interface,

Workshop Interface, Gas Interface, Logger Lite

Training Pressure Sensor, Logger Lite Software,
Manual Logger Lite Software, Stainless Steel
Software Stainless Steel Temperature
Temperature Probe
Probe
ONLY $195 ONLY $350 ONLY $550 ONLY $495

Come learn in a relaxing environment, and return to your school with exciting new

ideas and projects!

SIGN-UP TODAY!
www.merlan.ca/workshops
Or Call 1.800.387.2474
Or Email info@merlan.ca
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Sciematics 2010

Exponential Exploration

Focus on
Curriculum

Conference focus will be
on newly released and
upcoming curriculum
content for math and
sclence.

Keynote speakers
Dr. Shaun Murphy
Uof§
How Children I .earn
Gale Russel
Mathematics
Education
Consultant
Dean Elliot
Science Education
Consultant

Winston Knoll Collegiate
Regina SK.

www.sciematics.com

Nov. 4th, ath,
and 6th!!
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Sciematics 2010

Seiemeatics 2070

Sciematics 2010 is a provincial conference for Science and
Mathematics teachers from Kindergarten to Grade 12. It is
hosted by the Saskatchewan Science Teachers’ Society and the
Saskatchewan Mathematics Teachers’ Society.

Do you have some interesting ideas or strategies that you would
like to share with your colleagues? We would like to invite you to
submit a proposal for Sciematics 2008. The conference will be
held at Winston Knoll Collegiate in Regina on November 4th to
6th, 2010. The conference theme is tentatively Exponential
Exploration. Keynote speaker is Dr. David Sweet, an inter-
nationally recognized expert in forensics from the University of
British Columbia.

We believe that Sciematics 2010 will be an exciting time when
Science and Mathematics teachers will learn new techniques,
ideas and strategies that they can use with their students. It is
only with the assistance of individuals like you that this will
become a reality. We invite you to consider a proposal for a one
hour workshop or presentation. Everybody has their areas of
expertise. The more we share this expertise, the better the
outcome for our students!

Although Sciematics 2010 is not able to cover any of your
expenses, you will be entitled to a complimentary conference
registration. If you plan to be joined by a colleague, the
committee is only able to offer one complimentary registration.
Please complete the form and return it as soon as possible.

On a closing note, we know that your participation in our
conference will contribute to the professional development of
Science and Mathematics teachers in Saskatchewan and we hope
that we will see you in Regina in November 2010. If you have any
questions please contact one of our committee members.

Sciematics Committee Members from SSTS 2010

Patrick Kossman Brittany Simmons
Patrick.Kossmann@pvsd.ca brittany.simmons@usask.ca
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Sciematics 2010
CALL FOR SPEAKERS

The Saskatchewan Mathematics Teachers’ Society and the Saskatchewan Science Teachers’ Society
are proud to host Sciematics 2010 in Regina. The conference is scheduled for November 4-6, 2010.
The conference theme is Exponential Exploration.

We invite you to submit a proposal for a session at this conference. We would love to see a lot of
sessions featuring classroom teachers’ ideas for teaching mathematics and science.

If you have an idea that you would like to share, please complete the following form and return it
by mail or fax to: Patrick Kossmann, c/o Balgonie High School, P.O. Box 70, Balgonie SK, SOG 0E0
or fax 306-771-4207.

SCIEMATICS 2010
SPEAKER PROPOSAL
Name:
Address:
Postal Code: Phone: (w) (h)
Fax: Email address:

Title of Proposed Session:

Type of Session:

0 Workshop (60 min. hands-on session)
U Presentation (60 min. talk to a large audience; including time for questions)

Outline of Proposed Session: A brief interesting description of the session, as you would like
it to appear in the program.

Equipment needed:

Audience: Q Elementary O Middle Years Q Secondary O General

Please note that although Sciematics 2010 is not able to cover speakers’ expenses, we do offer you a free
conference registration. All information given will be used in a data bank for the next Sciematics
planning committee.
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Do you know someone who has done a great job teaching science? Has anyone in
your area been an “impact player” at the local or provincial level? Then get them
the recognition they deserve by nominating them for the SSTS Award of Merit.

The Saskatchewan Science Teachers’ Award of Merit is presented in recognition of an
individual’s commitment and leadership for exemplary science teaching in
Saskatchewan at the provincial and local level. The SSTS Award of Merit consists of a
plaque and lifetime honorary membership and will next be presented at the
Sciematics 2010 conference. The award is open to any Saskatchewan teacher, but is
usually given for lifetime achievement. Nominations should be submitted to the SSTS
executive by June 1, 2010.

Recent winners include:

2008 Richard Dybvig, Leslie Gosselin, Judy Luciuk, Bill Shumay
2006 Glen Aikenhead, Sharon Bender, Peter Stroh

2004 Lynn Anderson, Lyle Benko, Bob Suek

2002 Larry Mossing, Earle Robertson

2000 Krishan Kapila, Barry Mitschke, Jim Weseen

1999 Dave Ferguson

Call for Teacher Resources —
Wanted Exams for grade 9 to 12 Science Courses

Due to the overwhelming success of Sciematics 2006 and 2008, the SSTS has some extra
funds. The SSTS executive decided to spend up to $1000 this year to purchase materials
from teachers to be distributed to SSTS members by the SSTS. The SSTS will pay $100
per accepted exam up to our spending limit of $1000. These exams must be suitable for
distribution, and submitted in electronic format. Unaccepted exams will be returned,
but it is hoped the demand for materials will encourage the SSTS to continue this
initiative in future years.

- J
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Bacteria Transformed into Biofuel Refineries

Synthetic biology has allowed scientists to tweak E. coli to produce fuels from

sugar and, more sustainably, cellulose

By David Biello (accessed at www.sciam.com)

MICROBIAL FUEL: Scientists have
transformed E. coli to produce diesel and
other hydrocarbons from sugars — as well as
secrete enzymes to break down cellulose.

The bacteria responsible for most cases of
food poisoning in the U.S. has been turned
into an efficient biological factory to make
chemicals, medicines and, now, fuels.
Chemical engineer Jay Keasling of the
University of California, Berkeley, and his
colleagues have manipulated the genetic code
of Escherichia coli, a common gut bacteria, so
that it can chew up plant-derived sugar to
produce diesel and other hydrocarbons,
according to results published in the January
28 issue of Nature. (Scientific American is
part of Nature Publishing Group.)

“We incorporated genes that enabled
production of biodiesel — esters [organic
compounds] of fatty acids and ethanol —
directly,” Keasling explains. “The fuel that is
produced by our E. coli can be used directly
as biodiesel. In contrast, fats or oils from
plants must be chemically esterified before
they can be used.”

Perhaps more importantly, the researchers
have also imported genes that allow E. coli to
secrete enzymes that break down the tough
material that makes up the bulk of plants —
cellulose, specifically hemicellulose — and
produce the sugar needed to fuel this process.
“The organism can produce the fuel from a
very inexpensive sugar supply, namely
cellulosic biomass,” Keasling adds.

The E. coli directly secretes the resulting
biodiesel, which then floats to the top of a
fermentation vat, so there is neither the
necessity for distillation or other purification
processes nor the need, as in biodiesel from
algae, to break the cell to get the oil out.

This new process for transforming E. coli into
a cellulosic biodiesel refinery involves the
tools of synthetic biology. For example,
Keasling and his team cloned genes from
Clostridium stercorarium and Bacteroides
ovatus — bacteria that thrive in soil and the
guts of plant-eating animals, respectively —
which produce enzymes that break down
cellulose. The team then added an extra bit
of genetic code in the form of short amino
acid sequences that instruct the altered
E. coli cells to secrete the bacterial enzyme,
which breaks down the plant cellulose,
turning it into sugar; the E. coli in turn
transforms that sugar into biodiesel.

The process is perfect for making
hydrocarbons with at least 12 carbon atoms
in them, ranging from diesel to chemical
precursors — and even jet fuel, or kerosene.
But it cannot, yet, make shorter chain
hydrocarbons like gasoline. “Gasoline tends
to contain short-chain hydrocarbons, say C8,
with more branches, whereas diesel and jet
fuel contain long-chain hydrocarbons with
few branches,” Keasling notes. “There are

Page 12
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other ways to make gasoline. We are working
on these technologies, as well.”

After all, the U.S. alone burns some 530
billion liters of gasoline a year, compared
with just 7.5 billion liters of biodiesel. But
Keasling has estimated in the past that a
mere 40.5 million hectares of Miscanthus
giganteus — a more than three-meter tall
Asian grass — chewed up by specially
engineered microbes, like the E. coli here,
could produce enough fuel to meet all U.S.
transportation needs. That’s roughly one
quarter of the current amount of land
devoted to raising crops in the U.S.

E. coli is the most likely candidate for such
work, because it is an extremely well-studied
organism as well as a hardy one. “E. coli
tolerated the genetic changes quite well,”
Keasling says. “It was somewhat surprising.
Because all organisms require fatty acids for
their cell membrane to survive, if you rob them
of some fatty acids, they turn up the fatty acid
biosynthesis to make up for the depletion.”

E. coli “grows fast, three times faster than
yeast, 50 times faster than Mycoplasma, 100
times faster than most agricultural
microbes,” explains geneticist and technology
developer George Church at Harvard Medical
School, who was not involved in this
research. “It can survive in detergents or
gasoline that will kill lesser creatures, like
us. It’s fairly easily manipulated.” Plus,
E. coli can be turned into a microbial factory
for almost anything that is presently

manufactured but organic — from electrical
conductors to fuel. “If it’s organic, then,
immediately, it becomes plausible that you
can make it with biological systems.”

The idea in this case is to produce a batch of
biofuel from a single colony through E. coli’s
natural ability to proliferate and, after
producing the fuel, dispose of the E. coli and
start anew with a fresh colony, according to
Keasling. “This minimizes the mutations that
might arise if one continually subcultured the
microbe,” he says. The idea is also to engineer
the new organism, deleting key metabolic
pathways, such that it would never survive in
the wild in order to prevent escapes with
unintended environmental impacts, among
other dangers.

But ranging outside of its natural processes,
E. coli is not the most efficient producer of
biofuel. “We are at about 10 percent of the
theoretical maximum yield from sugar,”
Keasling notes. “We would like to be at 80
to 90 percent to make this commercially
viable. Furthermore, we would need a large-
scale production process,” such as 100,000
liter tanks to allow mass production of
microbial fuel.

Nevertheless, several companies, including
LS9, which helped with the research, as well
as Gevo and Keasling-founded Amyris
Biotechnologies, are working on making fuel
from microbes a reality at the pump — not
just at the beer tap.
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Lab: Introduction to Stoichiometry

Introduction:

Reactants are not always present in the exact ratio required by a balanced chemical equation. In
planning any cost-effective production process, it is necessary to recognize which components limit
the amount of material that can be produced. This allows you to accurately predict how much
product will be created and provide the correct amount of reactants to make the required amount
of product.

Materials:
Vinegar Baking soda
Erlenmeyer flasks, 125-mL, 5 Balloons, 9-in, 5
Funnel Spoons, 2
Tape measure Marker

Safety Alert:

Baking soda is slightly toxic by ingestion. The dust can be irritating to respiratory system.

Wear your Safety Goggles!

Part A: Un-Chemistry Stoichiometry

Model: Recipe for Making a Cake Ingredients on Hand

2 cups of water Lots of water

4 cups of flour 5 cups of flour

8 squares of chocolate 4 cups of sugar

4 cups of sugar 12 squares of chocolate
8 ounces of butter 16 ounces of butter

4 eggs 6 eggs

1. If you follow the recipe above, using only the ingredients you have on hand, how much of each
ingredient will be left over after you have made one cake?

Water Flour Chocolate Sugar Butter Eggs

2. Which ingredients did you have excess amounts of?
3. Which ingredients were used completely up when you made the cake?

4. Which ingredients limited, or kept you from making a second cake?
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Part B: Chemistry Stoichiometry

1. Be sure that you know which reactions you are going to be doing. Record the amounts of vinegar and
baking soda for each reaction in Table 2. Using a marker, label your flasks with the reaction numbers.

[\]

. Before you start the first reaction, set your funnel upside down on your desk. Stretch one of
your balloons across the opening of the funnel. Be sure it is secure. Pick up the funnel. Measure
out the correct number of level spoonfuls of baking soda and pour each in the funnel. Shake the
funnel a bit to be sure all the baking soda is down in the balloon. Take the balloon off the funnel
and lay it on your desk.

3. Measure and pour the correct number of spoonfuls of vinegar in your flask. Without pouring
the baking soda in the flask, stretch the end of the balloon over the neck of the flask. Once it is
secure, shake the balloon over the flask, allowing the baking soda to fall into the vinegar. Swirl
the flask so the vinegar and baking soda mix well.

4. Once the reaction is complete, measure the circumference of the largest part of the balloon
using a measuring tape. Be sure to use the centimeter side of your measuring tape. Be careful
not to press on the balloon while you are doing this. Record the circumference in Table 2.

5. Continue setting up the other reactions you are responsible for. Once all your reactions are done
and all your measurements have been made, write your values in the class’ chart on the board.

2}

. Before you cleanup, sketch your reaction devices in Table 1. Try to show the amounts of the
substances in the flask remaining.

Reaction 1 Reaction 2 Reaction 3 Reaction 4

Reaction 5 Reaction 6 Reaction 7 Reaction 8

7. To cleanup, take the balloons off each of the flasks. Put these balloons back in their container
for the next class. Wash out each of the flasks with a small amount of soapy water and rinse
them well. Put everything back in your tub.
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Data:
Table 2: Your Group’s Data

Reaction 1 2 3 4 5 6 7

Spoons of

Vinegar

Spoons of

Baking Soda

Circumference

of Balloon
Table 3: Your Class’ Data

Circumference of Balloon for various amounts of reactants
Spoons of Vinegar
1 3 5 7 9 11 13

Spoons 1

of

Baking

Soda 3

5

Questions:

1. How do you know there is a chemical reaction occurring?
2.  What do you know about the states of the products of this reaction?
3. How does the size of the balloon relate to the amount of product made?
4. Vinegar is a dilute solution of acetic acid.

a. What other compound is in the vinegar besides acetic acid?
b. What is the formula for acetic acid?
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5. Baking soda’s chemical name is “sodium hydrogen carbonate”. What is the chemical formula
for baking soda?

6. Do you know the identity of any of the products of this reaction?

7. Which combination of reactants created the most products?

8. Which combination of reactant created the least amount of products?

9. What do you notice about the sizes of the balloons in each column in Table 3?

10. What do you notice about the sizes of the balloons in each row in Table 3?

11. What would you expect the circumference of the balloon to be if you used the following
amounts:

a. 5 spoons of vinegar and 2 spoons of baking soda

b. 2 spoons of vinegar and 5 spoons of baking soda

12. Compare the balloon sizes in the first column of Table 3.
a. How are the amounts of reactants the same?
b. How are the amounts of reactants different?

c. Why did the balloons on flasks containing 5 spoons of baking soda not expand much more
than those containing 1 spoons of baking soda?

d. Explain the amount of change you see in the size of the balloons.

13. Compare the balloon sizes in the first row of Table 3.
a. How are the amounts of reactants the same?
b. How are the amounts of reactants different?

c. What kept the balloons on flasks containing only 3 spoons of vinegar from expanding as
much as those containing 9 spoons of vinegar?

d. Explain the amount of change you see in the size of the balloons.

14. Look at the pattern across the 2nd row in Table 3.

a. Did the difference between the first two balloon sizes equal the difference between the last
two balloon sizes?

b. Was the change in size consistent across the row?
c. Why did the change in balloon size change as more vinegar was added?

d. What would you expect the circumferences for the balloons to be if you did a few more
reactions in the 2nd row using 15, 17 and 19 spoons of vinegar?

e. Explain your answer in 12d.
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New large-clawed Jurassic dinosaur
sheds light on elusive lineage

By Katherine Harmon (accessed at www.sciam.com)

The dinosaur group that over the eons has
brought us Tyrannosaurus rex and modern
birds just got a new member in one of its
more perplexing, birdlike families, the
alvarezsauridae.

This new 160-million-year-old alvarezsauroid,
named Haplocheirus sollers (or “simple,
skillful hand”), is described in a new study,
which will be published January 29 in the
journal Science.

Haplocheirus’ hands appeared to have been
skillful, indeed. With a single massive claw
on each forearm, these bipedal carnivores
were probably expert diggers, according to
the researchers behind the new study.

The fossilized skeleton was discovered in
2004, having been well preserved in three
dimensions in what is now the Junggar Basin
in China. The new dinosaur’s age makes it a
striking 63 million years older than any of its
known close relatives — and 15 million years
older than erstwhile bird Archaeopteryx.

Alvarezsauroid dinosaurs,

alvarezsauroid dinosaurs were of a different
theropod line than modern birds.

“What Haplocheirus definitively shows,” said
Choiniere, “is that alvarezsauroids aren’t
birds. They’re theropod dinosaurs, so they're
closely related to birds, but they aren’t
actually an offshoot of birds themselves.”

The ancient age of Haplocheirus “really
extends our fossil records,” Choiniere said in
the interview with Science. As he noted in a
prepared statement, “Haplocheirus is a
transitional fossil because it shows an early
evolutionary step in how the bizarre hands of
later alvarezsaurs evolved from earlier
predatory dinosaurs.” By 160 million years
ago, the new genus already had the short
arms and long middle claw typical of later
alvarezsauroids, but its arms are longer and
the claw is a little shorter than the later,
Cretaceous species.

The dinosaur would have been about six to
seven and a half feet long, the authors of the
study wrote, which is quite a bit larger than

later alvarezsauroids. Such a

with their short arms, three
toes and keeled sternums
also look awfully similar to
birds. “When we first
described members of this
group, we thought, ‘Oh,
bingo! They’re primitive
birds,” lead study author
Jonah Choiniere, a PhD
candidate at George
Washington University, said
in an interview with Science.

But as new specimens were
found and described, many
researchers began to suspect
that the small, two-legged

size early in the lineage
“suggests a pattern of
miniaturization for the
Alvarezsauroidae,” the
researchers wrote in their
paper — a trend that they
note is “relatively rare in
dinosaurs.”

Thus Haplocheirus is a new
glimpse into some of the traits
that would later come to define
other members of its group.
“It’s a transition,” Choiniere
said in the Science interview.
“We're seeing the first step in
an evolutionary process.”
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Hosted by Canadian Light Source

Educator Fact Sheet

Why SoSC?

Innovative and inspirational teaching is the key to attracting young
people to science and technology.

Science on Stage Canada (SoSC) stimulates the interests of young
people through you, their teachers, which results in an increased
understanding and appreciate on for science and technology.

The Goals of SoSC are:

e Provide you, the masterful science educator with exciting new
tools to ignite student curiosity with innovative projects and
new approaches

« Enable you to share your innovative and inspirational ideas
and strategies with likeminded educators nationwide

two communities

| & Enrich your skills and knowledge through practical
professional development sessions

science and technology pedagogy

SoSC’s Three Pillars:

Canada’s Science Teachers’ Festival is a nationwide collaboration of
science and technology educators dedicated to the development and
invigoration of science and technology learning from across the
country. It is based on three pillars of support, including:

1. The Science Fair:
Showcasing Exemplary Teaching Practices
As an educator, many like you from coast to coast, will share your

most successful and innovative ideas and strategies with your
colleagues. Your materials will later be included on the SoSC website.

You and every participant have the opportunity to display your
accomplishments in a science fair setting. Time is scheduled to enable

e Bring together cutting edge science and technology researchers
and educators to establish a long lasting bridge between our

and

¢ Recognize and reward your excellence and your ingenuity in

everyone to visit one another. A few selected educators with outstanding projects present their

achievement in an onstage format lasting 30 minutes.

For more information on SoSC and how to attend
the festival, please visit us at www.scienceonstage.ca
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SoSC’s Three Pillars (Continued):

2. Pedagogical Discussions
As an educator you deal with many obstacles in your day-to-day
activities. Bringing perspectives from fellow colleagues across the
country, (teachers, informal educators, researchers and professors)
discussions are held to propose probable solutions to overcome
these obstacles.

3. Professional Development
Through activities that parallel SoSC's main event, you will learn
firsthand about cutting edge research techniques in education,
science, and technology and create opportunities to exchange
knowledge and practices with current researchers.

i
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The Benefits of Science on Stage Canada:

f
|
N

As an educator, you and your students will be the direct beneficiaries from the festival and
other SoSC activities. The benefits include:

"| \ \ \
\Il":\b\\ -‘\ I‘\
\‘\\ \‘-: AN \.
\ N

More interest in science and technology — You
will be able to conduct more exciting lessons
and inspire the students more than ever
before

\

.\'\\I\
W

« Additional tools to help you develop
authentic and exciting lesson plans in your
day-to-day practices

e Greater interest in science and technology,
which will help Canadian companies with
skilled labour shortages in the future

» Student engagement - with more exciting,
meaningful and inspired lessons, students
become more engaged in the activities, resulting
in a greater appreciation for all students

Science on Stage Canada

320 Laurier Avenue East
Ottawa, ON - K1N 6P6

Phone: 613-562-1777

Teaching after second SoSCanada experience _ Fax:613-56e51 40
{copyright Natascha Weiz SoSDeutschland) Emall: ofﬁce@suenceonstage.ca

For more information on SoSC and how to attend
the festival, please visit us at www.scienceonstage.ca
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Rotifers find answer to parasites by blowing on the wind

Posted on: January 28, 2010 2:00 PM, by Ed Yong at

hitp://scienceblogs.com/notrocketscience/2010/01/rotifers_find_answer_to_parasites_by_blowing_on_the_wind.php

When our lives are in danger, some humans go
on the run, seeking refuge in other countries
far away from the threats of home. Animals too
migrate to escape danger but one group — the
pond-living bdelloid rotifers — have taken this
game of hide-and-seek to an extreme.

If they are threatened by parasitic fungi, they
completely remove any trace of water in their
bodies, drying themselves out to a degree that
their parasites can’t stand. In this desiccated
state, they ride the wind to safety, seeking
fresh pastures where they can establish new
populations free of any parasites.

This incredible strategy may be partially
responsible for another equally remarkable
one — the complete abandonment of sex. For
over 80 million years, the bdelloids
(pronounced with a silent ‘b’) have lived an
asexual existence. Daughters are identical
clones of their mothers, budded off from her
body. No males have ever been discovered.
For this reason, Olivia Judson once described
bdelloid rotifers as an “evolutionary scandal”.
Their sexless lifestyles simply shouldn’t work
in the long run.

Ditching sex allows an animal to efficiently
pass all of its genes to the next generation
without having to seek out a mate. This
should give asexual animals a big advantage
but not so. Sex provides fuel for evolution.
Every time two individuals meet in flagrante,

their chromosomes are joined, shuffled and
re-dealt to the next generation. In this way,
sex begets diversity, remixing genes into
exciting new combinations.

This diversity is a vital weapon in the never-
ending war against parasites. Parasites, with
their large populations and short generations,
are quick to evolve new ways of exploiting
their hosts. They could have their run of a
genetically uniform population and soon bring
it to its knees. A sexually active species is a
harder target. With genes that shuffle every
generation, new anti-parasite adaptations are
always just one bout of mating away. And so
it goes, again and again, with hosts
constantly having to outrun their parasites
and sex acting as the getaway vehicle.

So asexual reproduction, for all its immediate
gains, should be a poor long-term strategy
compared to the dynamic nature of sex.
Bdelloids have clearly addressed this
problem and thanks to the last few years of
research, we know how. They have evolved
ways of achieving every single one of the
many benefits of sex, without actually doing
the deed. Escape parasites? They've got that
covered. Shuffle their genes? They do that
too. Generate genetic diversity? Check.

The latest of these studies comes from
Christopher Wilson and Paul Sherman from
Cornell University. They pitted rotifers of the
species Habrotrocha elusa against a lethal and

exclusive adversary —
a fungus called
Rotiferophthora
angustispora, which
only infects bdelloids.
Once eaten, the
fungal spores produce
cells that threaten to
devour the rotifer
from the inside out

within just 2 weeks.
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But the rotifers have a defence. They can
completely dry out their bodies into a
dormant state called a “tun” and they can
survive that way for up to 9 years. All it
takes is a drop of water to revive them. The
fungus isn’t so resilient. Its spores are
fractured and shattered by the same drying
process that the rotifers actively initiate.

Without this drying defence, the rotifers were
completely exterminated by the fungus. If
they managed to turn into tuns, they gained
a temporary reprieve, but if any individuals
hadn’t dried out in time, fungal cells soon
emerged from their corpses and infected the
rehydrated survivors. Only if the rotifers
stayed dormant for over 3 weeks did they
fully escape the parasites.

In nature, the tuns rarely stay in the same
place. They’re light enough to catch the
slightest wind, which helps when fleeing
from a waterborne fungus. To simulate these
travels, Wilson and Sherman placed a
heavily infected population in a wind
chamber, with air currents approximating a
light breeze. Sure enough, the dormant
rotifers were blown into empty dishes around
30 to 40cm away and after a week, they were
rehydrated. Fresh populations started
thriving in 17 of the 24 new dishes and 10 of
these were completely fungus-free.

This simple experiment shows that H.elusa
can escape its parasite by hitchhiking to
safety aboard the wind. In the experiment, the
rotifers found safety from parasites after three
weeks of desiccation or 30 metres of flight. In
the wild, they can almost certainly travel
further and dry out for longer. In fact, they are
such efficient wind-riders that some species
have spread all over the globe and they
regularly turn up in samples of rain and wind.

It’s not just the parasites they outrun - they
also escape the drawbacks of their very
asexual existence. Sexual animals need to
keep up their liaisons to continually
outmanoeuvre their parasites and predators.

But rotifers, through their extreme abilities,
can leave the arms race altogether,
decoupling their fates from those of enemies
that co-evolve with them.

That’s not the only trick they have. Sex
produces greater genetic diversity, but
rotifers can do this through other means. The
same drying process that allows them to blow
away on breezes also breaks their cell
membranes and shatters their DNA. That
allows them to smuggle in genes from
surrounding species. The gene pools of entire
kingdoms are available to them. Today, their
genomes are rife with foreign DNA from
bacteria, fungi and even plants, many of
which are fully functional.

They can also put different copies of the same
gene to different uses. All animals have two
copies of their various genes, but without sex
to mingle them, those of rotifers can become
decoupled. They become free to evolve in new
directions and acquire new roles. These
animals get two genes for the price of one.

Through these adaptations, the bdelloids
have avoided the seemingly inevitable
extinction that awaits so many asexual
animals. Sex is almost universal among
complex life. Less than 1% of animal species
reproduce solely through cloning and almost
all of them evolved quite recently. Asexuality
is a strategy found on the thinnest twigs of
the tree of life, suggesting that most
eventually die out. Bdelloids are exceptions.
As Nick Lane describes in his wonderful book
Life Ascending, they “have become biological
celebrities, chaste exceptions in a world
obsessed with sex, passing like monks
through a red light district.”

Reference: Wilson and Sherman. 2010.
Anciently Asexual Bdelloid Rotifers Escape
Lethal Fungal Parasites by Drying Up and
Blowing Away. Published Ja. 29, 2010
in Science
http://dx.doi.org/10.1126/science.1179252
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Saskatchewan Science Teachers’ Society

Application for Membership

The following information is required to register for special subject councils. The information
will be used to contact members for renewal and membership drive purposes, to send out
journals or newsletters, and to forward conference and professional development opportunities
information. None of the information will be sold or shared with third parties. By signing
below, you authorize the SSTS to keep your membership information in a private database for
the duration of your membership plus two years.

Please send completed form to:

SSTS Membership Chair - Phil Langford
c/o Bert Fox Community High School
P.O. Box 133
Fort Qu’'Appelle, SK S0G 1S0

Name:

Mailing Address:

Town/city: Postal Code:

E-mail address:

Teaching Certificate No. (to verify STF membership):

I enclose a cheque or money order for:

(3 Regular Membership

OTWoYears .........oeuuiuinennenon... $20.00
[ Joint (Saskatchewan Mathematics Teachers’ Society)

O TwoYears ........oovvirininennnnan... $30.00
[ Superannuate Membership ...................... $5.00
3 Student Membership ........................... $5.00
3 Library Membership ............... ... ... ...... $10.00
O Associate (non-STF member) ..................... $ 8.00

Signature: Date:
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