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& page format that will engage and support
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® accompanying CD contains the text as PDF -
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The key to classroom learning and testing: keep it simple!

Scientiﬁc research has shown that it is
essential to ‘keep it simple’ if we want
students to understand new concepts, and
when testing their knowledge and skills.

To effectively engage students in our
lessons, and have them learn and retain
anything, it is important that we understand
how the human brain takes in information,
processes it, and then stores it.

When we are presented with new
information, it is passed from our sensory
memory into our working memory. Working
memory is where all conscious thought takes
place. Information is processed in working
memory and then passed to long term memory,
anditcanalsoberecalled to working memory
from long term memory.

Whereas long term memory is effectively
unlimited in duration and capacity, scientists
have shown that working memory is limited
in duration to a few seconds unless rehearsal
takes place, and limited in capacity to
approximately seven elements or ‘chunks’.
This research has shown that this applies
to everyone despite his or her individual
differences.

A ‘chunk’ of information may contain
a number of related elements that can be

remembered as if one element, and so chunks
enable a greater amount of information to be
in working memory. For example, a physicist
learns to ‘chunk’ v = u + at as one idea, and
s = ut + Ysat? as another single idea, and so
can take more information into their working
memory this way. Butevery decision we make,
still depends on seven brain spots, whether
it involves a simple process such as adding
2 + 3, to whether it involves a complex task
such as flying an airplane.

Unless we have a way to ‘chunk’
information, each new thing is a single
element. The size of a ‘chunk’ depends onhow
the information in the ‘chunk’ is organised.
The bigger the ‘chunk’, the deeper our
thinking. Here is where the value of practice
and studying plays a part —as it enables us to
‘chunk’ data and so increase the amount of
information that we can process. Forexample,
alearner driver has to think about each single
thing when making a turn, such as ‘turn the
wheel to turnright, brake, change the gear, put
on the blinker, straighten the steering wheel,
accelerate on the straight line of the road’,
etc, whereas a more experienced driver does
all these things ‘as if on auto-pilot”, without

... continued on page 4
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FUN PARK EXCURSIONS
Conducted by Physics is Fun

The original and best!
PHYSICS IS FUN IS THE CHEAPEST PROVIDER
FOR EDUCATIONAL EXCURSIONS & SCHOOL FUN DAYS
at Luna Park Sydney

ANY SCHOOL FACULTY CAN BOOK THROUGH US
FOR OUR CHEAPER DISCOUNT PRICES

Enquiries/bookings: (02) 9939 6107 ... see p 6 for full details
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Diary Dates zo07-0s

2007 - International Polar Year (& International Year of the Dolphin)

OCTOBER 2007
18 Oct-13 Nov HSC exams (see box on page 5 for timetable for details)
19, 22, 26, 29 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105

NOVEMBER 2007

12-16 School Certificate Tests (see box on page 5 for timetable details)
2,8,12,16 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105
23,26,29, 30 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105

27 ESSA Test

DECEMBER 2007
6,7 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105
19 HSC results released

® 2008 - International Year of Planet Earth

°
e For: Shell Questacon Science Circus 2008 program: www.questacon.edu.awhtml/on_the_road.html
: Inmid-2008: Science Teachers’ Workshop 2008 —held by The Science Foundation for Physics & The School of Physics

o+ JANUARY 2008

e FEBRUARY 2008
® 29 Schools’ Clean Up Australia Day. Ph: 1800 282 329. Details. www.cleanup.com.au

o MARCH 2008

National Youth Science Forum. Enquiries: (02) 6125 2777, www.nysf.edu.au/

® 238 Seaweek 2008: Extinction — a Saw point. www.mesa.edu.au/seaweek2008/default.asp
: Some resources also at: www.ausmepa.org.au

e 14,17, 31 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105

e 20 International Earth Day. www.earthsite.org/

: [Note: 20 March is the original day, but it is celebrated on 22 April in some places: www.earthday.net/ |

e MAY 2008

*2 4 Science at the Shine Dome, Australian Academy of Science: Dangerous climate
: change: is it inevitable? Details re teacher awards to attend, soon at: www.science.org.au

e 8,9,30 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105

: JUNE 2008

e 2,0 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105

e tha Closing date Crystal Growing Comp. www.chem.unsw.edu.au/raci/crystal_grow/index

s JULY 2008

e 6-9 CONASTA 57: Surfing the Wave of Change. (07) 3861 5444. Fax (07) 3861 5701.

° Griffith Uni Gold Coast Campus. www.astmanagement.com.au/conastaS7/

® 21-25 National Chemistry Week. www.raci.org.au/national/events/chemistryweek.html

: 24 National Chemistry Quiz. www.raci.org.au/national/events/nationalchemistryquiz.html
o AUGUST 2008

: 1 Jeans for Genes Day - helps to fund scientists working at Children’s Medical

° Research Institute. 1800 436 437, http://www.jeans4genes.com.au/

o 1624 Australian Science Festival, ACT. School Activities: dates tba. www.sciencefestival.com.au
e 16-24 National Science Week: Planet Earth — Planet of Change. www.scienceweek.info.au/
: 16-24 Australian Science Festival, ACT. School Activities will be at: www.sciencefestival.com.au

e 15.18,21 Science Week events: Physics is Fun at Luna Park. http://homepage.mac.com/robertgarner
e 20 Physics Olympiad Nat. Qualifying Exam. www.aso.edu.au/ Close date: 27 June. 61259645

[}
[\
BN |

Biology Olympiad Nat. Qualifying Exam. www.aso.edu.au/ Close date: 27 June. 61259645
« SEPTEMBER 2008

3 Chemistry OlympiadNat.Qualifying Exam. www.aso.edu.au/Closedate:27June.61259645
11 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105
21 Spring equinox

OCTOBER 2008

12-18 Earth Science Week. www.ga.gov.au/education/events, 6249 9859 (www.earthsciweek.org)
17, 20, 24, Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105
27,30 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105
NOVEMBER 2008

, 14,21, 24 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105

, 28 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105
DECEMBER 2008

4,5,12 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105
JANUARY 2009 National Youth Science Forum. Forms to local Rotary club by 15/5/08, interviews in July.
Only forYr 11in2008. Enquiries: 6125 2777, fax 6125 8015, email: nsss@anu.au, www.nysf.edu.au/

[N
~N O

While all dates have been checked to ensure that information in DIARY DATES is correct,
no responsibility will be accepted by the publisher or Editor for any omissions or inaccuracies in it.
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Update on BOS matters

Regularly check the BOS website to ensure
you have the latest information. It contains
syllabuses, pastexam papers, Official Notices,
Board Bulletins, a statistics archive & more.

Approved scientific calculators for 2007
HSC exams - list updated (BOS 40/07)
This list has been updated again. Make
sure your students know which scientific
calculators are allowed in the HSC. This
list is at: www.boardofstudies.nsw.edu.au/
manuals/calculators_hsc.html

Reminder: Periodic table has been updated
The periodic table of elements used by the
BOS has been updated, in line with [UPAC
recommendations and is on the BOS website
in ‘HSC Syllabuses’. It would be a good
idea to use this version for all your Stage
6 Preliminary/Trial HSC exams in schools.

On BOS website:

¢ 2006 HSC Marking C’tre Notes & Guidelines
¢ Past HSC exams and SC Science Tests

¢ Amended Periodic Table (BOS 22/05)

BOS enquiries:

Ph (02) 9367 8111, fax (02) 9367 8484
Website www.boardofstudies.nsw.edu.au/
BOS contacts for Science:

* Inspector Science, K-12 & Senior

» Assessment Officer — Science

NOTE: Your purchase of the Odlum
& Garner Past HSC Biology, Chemistry
and Physics books helps to support
the production of Past HSC books for
Earth & Environmental Science and
Senior Science. Thank you to all the
teachers who support these projects.

+ Fun Park Excursions

Conducted by Physics is Fun
The original and best

J

SPECIAL SCHOOL PRICES
through Physics is Fun!

WHY PAY MORE? SAVE $$%
ANY FACULTY CAN COME
* &Kk
® Come for a FUN DAY or EDUCATIONAL DAY!

: These days are held throughout the year and
o are a great way to have FUN learning (see p 6).
°

. Worksheets are available for: °
o * Primary Science & Technology, English, Maths o
o * Science7-10 * Technology * Mathematics * Art @
@ * Physics * Senior Science ¢ Biology * Photography e
@ *PeerSupport « Commerce/Bus. Studies/Tourism @

: NATIONAL SCIENCE WEEK DATES

° 15, 18 and 21 August 2008

® Book your date now by ph (02) 9939 6107.
: ** Includes complete Risk Assessment package! **
00000 ecccccccccccccoe
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SCIENCE IN FOCUS AT IMAX
31 Wheat Rd, Darling Harbour, Sydney 2000

IMAX

THEATRE

* SEA MONSTERS 3D:

New for Term 4 — available for school bookings now.
Accompany a team of palaeontologists on an unforgettable
prehistoric adventure as they work to solve an 82 million year-old
mystery from the ocean world of the Late Cretaceous — meet some
of the most awe-inspiring creatures of all time: dolichorhynchops,
long-necked plesiosaurs, giant turtles, enormous fish, fierce
sharks, and the mosasaur.

* Great films available to see in Term 4:

* Dinosaurs 3D * Mummies: Secrets of the Pharaohs * Antarctica
* Shackleton’s Antarctic Adventure * Bugs 3D * The Human Body
* Space Station 3D * Mysteries of Egypt

* For bookings & enquiries, contact our IMAX Education
Office on:

ph: (02) 9213 1600 fax: (02) 9281 3833
OR Email: education@imax.com.au
OR Visit our new website: www.imax.com.au/schools

SCIENCE CENTRE & PLANETARIUM

University of Wollongong
Squires Way, Fairymeadow
Only 45 mins from southern Sydney.

* Taking bookings for 2008!

% Star Trails Outreach Program - visiting schools with
interactive Science Shows.

% We have an extensive range of shows & exhibits, including:
Stellar Evolution — planetarium program for HSC Physics
Superconductors & Liquid Nitrogen — live science show
Zap! Understanding Electricity

Energy and Motion

The Changing Earth

Dinosaurs, Fossils & Coal ... NEW EXHIBITION!

% School entry includes two floors of hands-on exhibits, a science
show, plus a planetarium / laser show.

% Also available: environmental field trips, science shop, kiosk,
science fun bags, membership programs.

% Book now for anexcursion. Information/bookings: (02) 4286 5000.
Website: http://sciencecentre.uow.edu.au

MUSEUM OF HUMAN DISEASE
2007 SCHOOLS PROGRAM

The Museum of Human Disease is a pathology museum at The
University of New South Wales.

Our programs provide students with first-hand insights into the
nature and progression of disease in its many forms. We offer
curriculum-based programs in the following areas:

HSC Biology — The Search for Better Health

HSC Senior Science - Bionics

Junior Science - Infectious & Non-infectious diseases, microorganisms

Further information and bookings

T 029385 1522
E diseasemuseum@unsw.edu.au
W www.diseasemuseum.unsw.edu.au

HUMAN
DISEASE

= UNSW

COMBINE A FUN PARK EXCURSION
AT LUNA PARK SYDNEY
WITH EITHER IMAX / SYDNEY AQUARIUM

ombine your Fun Park Excursion at Luna Park Sydney with Physics is Fun
Cwith a visit (before or afterwards) to either IMAX or SYDNEY AQUARIUM
for a great action-packed, fun time of interactive learning. These excursions
are a great way to demonstrate learning in action.
o COSTS, BOOKING DETAILS & WORKSHEETS-GO TO:
IMAX: www.imax.com.au/schools
SYDNEY AQUARIUM: www.sydneyaquarium.com.au
PHYSICS IS FUN: http://homepage.mac.com/robertgarner

e PLANNING YOUR DAY:

Allow 1 hr for IMAX (any film), esw]"ﬂf
or 2 hrs for a Sydney Aquarium excursion. ATETED

Allow 2-3" hours for Luna Park Sydney (open 11 am-6 pm) IMAX

| BOOK & PAY SEPARATELY FOR EACH EXCURSION |

PRIMARY

We offer sessions with a Museum educator:
e Aboriginal studies

e Animals past and present

®  Fossils

SECONDARY

Sessions with a Museum educator include:
Evolution trail combo (Yr 9-10)

Aboriginal studies talks (Yr 7-12)

Fossils (Yr 9-12)

Human Story (Yr 11-12)

Evolution of Australian Biota (Yr 11-12)
Geoscience Days (Yr 11-12) and
Investigations Days (Yr 7-10)

e Site Study for History students (Yr 7-10)

(15 December — 15 March)

K-12 self-guided activities are also available.

For more information visit:
www.australianmuseum.net.au

AUSTRALIAN MUSEUM SCHOOL PROGRAMS 2007

Involve your students in exhibitions and stimulating curriculum-linked programs exploring nature and cultures.

COMING SOON

Face to Face (22 December — 27 April)

A powerful photographic exhibition telling the life stories of 30 orphaned
gorillas, orangutans, chimpanzees and bonobos.

Now In its 43rd year, this exhibition showcases incredible stories and
evocative images which capture the diversity and wonder of the natural world.

Dinosaurs (Opening March 2008)

The much anticipated new Dinosaurs exhibition will feature grand-scale dinosaur
skeletons, a palaeontology lab and amazing hands-on opportunities for your
students to learn about prehistoric life. Keep an eye on the website for details of
workshops and activities your class will love.

For bookings and further information
Ph (02) 9320 6163 Fax (02) 9320 6072

Wildlife Photographer of the Year 2007 / ‘)/ ;
9

AUSTRALIAN MUSEUM
6 College Street, Sydney

(opp. Hyde Park)

open daily 9.30 am -5 pm
www.australianmuseum.net.au

Australian
museum
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WIN A FAMILY PASS TO _
SYDNEY AQUARIUM — SYDNEY

Sydney Aquarium at Darling Harbour is e

a great science excursion venue. It showcases Australian aquatic

habitats, their fauna and flora, information on habitat characteristics,

animal adaptations and conservation issues. Bookings are essential.

Excursions are self-guided. Information: www.sydneyaquarium.com.au
* & ok ok Xk

TO WIN A FAMILY PASS TO SYDNEY AQUARIUM:
(for 2 adults & 2 children worth $66) ... send in your name, school, & school

address on an envelope by 21 December 2007 to:
I,
i&
/S~

Sydney Aquarium Teacher Offer, PO Box 442, Harbord NSW 2096
WINNER: Judy Warner, Great Lakes College Tuncurry, won the
Sydney Aquarium family pass for SciTalk No. 3-2007.

00 00 0000000000000 00000O0OCKOCOGNOGNOSGIOSIOIGNOINIDPO
WIN A FAMILY PASS TO IMAX
IMAX Sydney, at Darling Harbour, is open every day. More than 8
storeys high, it has the world’s biggest cinema screen to give the
ultimate film experience. IMAX films are entertaining and educational.
They constantly change and cover a wide range of themes. Quality

resource materials & teacher guides are provided for schools.
* &k Pk >k

TO WIN A FAMILY PASS* TO IMAX: (for 2 adults and 2 children
worth $50) ... send in your name, school, & school address on an
envelope by 21 December 2007 to:
IMAX Give Away, PO Box 442, Harbord NSW 2096 L{///y

* This pass will be valid for any one film for any session, except /\<
public holidays and films advertised as ‘no free list. :
WINNER: Vivienne Gilkes, St Charbels College, won the IMAX IMIAX °
Sydney family pass for SciTalk No. 3-2007. THEAIRE
00000000000000000000000000000000

WIN A FAMILY PASS TO
SYDNEY WILDLIFE WORLD

Sydney Wildlife World at Darling Harbour is a great
NEW science excursion venue, which opened in September
2006. It displays Australian fauna and flora in 9 different habitats.
With over 6000 animals, this will link well to the syllabus. Details:
www.sydneywildlifeworld.com.au
* %k kX X X

TO WIN A FAMILY PASS TO SYDNEY WILDLIFE WORLD
(for 2 adults & 2 children worth $68)

2 Send in your name, school, & school address on an envelope by
L 21 December 2007 to: Sydney Wildlife World Teacher Offer
Sydney

PO Box 442, Harbord NSW 2096.
Wildlite . . . -
World WINNER: Rob Jaeger, Albion Park High won a Sydney Wildlife World

family pass for SciTalk No. 3-2007.

RESEARCH
INSTITUTE

: ’ CHILDREN’S
Science Teachers’ Forums @ ‘ CHILDRE
Venue: Children’s Medical Research Institute, Westmead, Sydney
When: May and November
Time: 9.45 am—4.30 pm

Content: These one-day Science Teachers’ Forums focus on the use
of Gene Technology in medical research, concentrating on topics
relevant to the HSC Biology syllabus.

Cost: $55tocovercostofrefreshments and comprehensive lecture notes.
S <

For further information and teachers’ forum registration details, contact
Jane Fleming on (02) 9687 2800 or email: jfleming @ cmri.com.au

Continued from page 1 ...
The key to classroom learning and testing: keep it simple!

having to think about each one individually. Rules and procedures
become automated with practice. The same applies in learning. If we
know our times tables automatically, then our whole brain space can
focus on a mathematics problem and not be decreased by worrying
about 5 x 6. Automation can improve performance.

Working memory has both a storage function and a processing
function — the two functions may compete for memory resources.
The 7 element limit is for storage and processing combined. It has
also been shown that working memory will hold even less if we are
frightened, hot, cold, emotional or distracted as there is even less
brain space available for thinking.

If working memory can only hold and use up to seven elements
or ‘chunks’ of information at a time, then children should not be
expected to process more than a few elements at a time, either in the
classroom or in the exam room.

Many of our current testing strategies now require students to
read large amounts of background material, often for no apparent
reason other than to answer one or two questions within a series
of questions. This style of testing goes well beyond the 7 element
limit for our working memory. There are too many distractors that
divert students from the tasks they have to complete, e. g. such tests
contain a number of ‘recall of knowledge’ questions in amongst the
reading material and the comprehension questions based on this
reading material. Although the answering of such recall questions
uses long-term memory as well working memory, it still contributes
to the overloading of the working memory.

This demand on the working memory makes processing more
difficult as it causes it to take much longer to work out what the
information is about, as it causes the person to have to go back and
forth multiple times between all the elements to sort them, and then
to process them all. It can even make processing impossible in many
cases, especially if a student is struggling with the English in the
reading passages.

Do the ESSA Tests and School Certificate Science Tests really
measure a student’s ability in Science? Do our strategies in the
classroom demand too much of our students? Are our lessons simple
enough so that each new concept we are teaching does not exceed the
7 element limit.

Surely we should take note of soundly based research results, and
ensure that we apply them in our teaching and testing procedures,
whether we like them or not.

Have you ever tried to remember an § digit telephone number?
People can easily remember 6 or 7 digit telephone numbers, but give
them an 8 digit telephone number and they are immediately struggling
to remember it. What happens when there is background noise, e.g.
loud music or talking? It is more difficult to process information,
when noise is taking up part of the working memory, if not directly,
then in the effort to shut out the noise. Interestingly, research backs
up the concept that learning and understanding will be more effective
in a quieter environment.

In the classroom, we must try to present new ideas in their simplest
possible form, so that they can be taken into our students’ working
memories. So the message for our lessons and lesson material is: ‘keep
it simple’. Do not overload our students’ working memory with more
than 7 elements at a time, or our lessons will not be effective.

When writing tests for students, present each item clearly and
simply. Keep diagrams with the actual question. Do not give them long
reading passages that are unnecessary for answering the questions.
Do not make a student have to read back and forth from one page to
another, and remember lots of data from one page in order to find
it again to answer questions on another page. This is an example of
split attention. It will make many students just want to give up due
to the high cognitive load as they move their eyes to and from one
or more diagrams to the text, or from text to text on different pages.
It will simply overload their working memory, making processing
extremely difficult or impossible. It will not be testing their ability
or knowledge in Science. [
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Success in Science series:
* 2 titles NOW AVAILABLE *

Years 7 & 8 Science Assessment
by Mitch O’Toole

ISBN 978-1-741302-86-8, rrp $24.95

Published by Five Senses Education

This book has been written to help Year 8 students learn
about science and to prepare them for doing tests such as
ESSA (Essential Secondary Science Assessment).

It has been designed so that students can use it at home
on their own, or with assistance. Full instructions are given
(in case students are doing it without a teacher). By working
through this book, students will develop some of the techniques
needed to answer science test questions, e.g. multiple choice,
matching, sequencing, labelling, short answer and extended answer questions.

The book includes TWO Science Assessment Tests that cover the Stage 4 outcomes
from the BOS Years 7-10 Science Syllabus. Like ESSA, these two Science Assessments
use a stimulus magazine to provide a common context for students who have worked
through differing science programs.

Years 9 & 10 Science Summary
by Jeanette Rothapfel & Mitch O’Toole

ISBN 978-1-741302-87-5, rrp $12.95
Published by Five Senses Education

Success in Science
Years 9 & 10 Science
Summary
This book has been written to help Year 9 and 10 students
revise and summarise the essential knowledge content of

the NSW School Certificate Science course.

Students will do this by using completing cloze passages
on the various dot points of the syllabus. The answers are given
as completed sentences as “Repetition Reinforces Learning”.
There are also some practise Multiple Choice questions, plus
some work on science investigations.

AVAILABLE FROM ODLUM & GARNER. Ph 9939 6107. Fax 9939 6105. PO Box 442, Harbord 2096
AND FROM ALL LEADING BOOKSELLERS

http://homepage.mac.com/robertgarner

ORDER FORM Please supply:
.... copies Year 7 & 8 Science Assessment ISBN 978-1-741302-86-8
ISBN 978-1-741302-87-5

$24.95 ea

.... copies Year 9 & 10 Science Summary $12.95 ea

N T 1= T Orders of 15+ books (may
SCNOOL: ..t - mlxe,d) 7 St e

20% discount and are
Vo Lo [ =T delivered freight free. All
................................................................... Postcode: ........ccunenn...  Other orders attract a
PRONE NO. ..ttt delivery charge of $6.00

Please send invoice to school: Yes / No ... Ifyes, please send a School Order form.
If no, please send a cheque or your Mastercard / Visa Card details (name on card, card no, expiry date)

2008 should be a year to remember!

There will be a number of International
Year themes in 2008 from which to choose.
They include:

e International Year of Planet Earth:
www.ga.gov.au/about/event/ and
www.esfs.org/

e International Year of the Reef:
www.iyor.org/

e International Heliophysical Year
(March 2007-March 2009):
http://www.ihy2007.0org/

e The International Polar Year (March
2007-March 2009):
http://www.ipy.org/

e International Year of Sanitation:
http://esa.un.org/iys/

“The mind is not a vessel to be fi”ed,

... Plutarch

: but a fiv‘e to be kindled.” :

2007 School Certificate Tests

12 November
N English: 9.20—11.30 am (includes 10 mins reading time)

2007 HSC
Science Examination Dates

* Science: 12.50-3 pm (includes 10 mins reading time) 24Oct  Chemistry: 9.25 am-12.30 pm
13 November Senior Science: 1.55 pm-5 pm
. IX[at{lS:IQ.ZSItll lt.30 ag (includesSh nﬁnspcmpar?liontigl:) 30 Oct Biology: 9.25 am—12.30 pm
* Australian History, Geography, Civics e

Citizenship: 12.50-3 pm (incl 10 mins reading time) 5Nov  Physics: 9'25. am-12.30 prfl
14-17 November (each school on one of these days) 6 Nov  Earth & Environmental Science:

1.55-5 pm

¢ Computing skills test

5

Scientists change their minds about
elephants

It was once thought that only humans,
chimpanzees and maybe dolphins had self-
awareness, based on the mirror test. With this
test, other animals do not recognise the image
inamirror as themselves atall. Itisnow known
thatelephants canrecognise theirownimage in
a mirror from the results of experiments done
at a New York Zoo in late 2006.

The three female elephants were seen touse
theirreflections to examine inside their mouths,
their ears and showed other signs of awareness.
They did not react socially to the images, as if
they thought they were seeing other elephants.
One of elephants, Happy, repeatedly touched
a mark painted onto the cheek of her head
and which she could see only in the mirror.
This mirror test was developed 35 years ago
by biologists to assess mirror self-awareness
in children and apes and is considered a valid
test for this. The elephants also kneeled in
front of the mirror and tried to look behind
the mirror, which is behaviour associated with
self-awareness and determining that the mirror
image was just that, an image.

The findings confirmed a long-standing
suspicion among scientists that elephants,
with their big brains, complex societies and
reputation for helping ill herdmates, have a
sufficiently developed sense of identity to pass
the challenging ‘mirror self-recognition test’.

Some scientists have taken amore skeptical
view, reflecting the controversy that has long
engulfed the field of animal intelligence
generally and the meaning of the mirror
recognition test in particular. They think that
the results are not conclusive as only three
elephants were tested, and only one elephant,
Happy, passed the ‘touching the mark’ test.

The researchers have acknowledged that
the precise meaning of the test is debatable, but
they strongly suspect that the rarity of mirror
self-recognition makes the test a good marker
for a certain level of consciousness. Whatever
the mirror test’s real meaning, the fact that few
beyond humans can pass it speaks to the need to
protect Asian elephants, which are endangered
because of hunting and habitat destruction. [
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FUN PARK
€XRURSIONS

2007 DATES*

23, 26, 29, 30. Dec 6, 7.

2008 DATES*
March 14, 17, 31. May 8, 9, 30.
June 2, 6. Aug 15, 18, 21, 25.

* Note: ALL OTHER SCHOOL DAYS
(not Tues/Wed) are also available

el TIME 11 am-6 pm
COST $18.50* / student (2007)
plus $17* booking fee / school

Teachers FREE: 1/8 primary or
1/15 secondary students.

if doing a curriculum-specific excursion).

SPECIAL EDUCATION PRICES
ONLY THROUGH PHYSICS IS FUN

%

Oct 19, 22,26,29.Nov 2, 8,12, 16,

Sept 11. Oct 17, 20, 24, 27, 30. Nov
10, 14,21, 24, 27,28. Dec 4, 5, 12.

Entry to Luna Park is FREE. Extra
teacher ride tickets are $22.00* ea.

*plus 10% GST (schools can claim this back

Save $$$ ... Why pay more?

We offer the cheapest
DISCOUNT SCHOOL PRICES

ANY school faculty can book a FUN DAY
OR EDUCATION DAY at Luna Park Sydney
through Physics is Fun and save $$$.

Numbers are limited to ensure minimal
queues. Come and join us for a fun-filled day
at LUNA PARK Sydney. Curriculum-based
worksheets are available.

Interactive learning is a great way for your
students to discover that learning is not so
dull after alll Students will learn as they ride
at these fun-filled excursions.

These fun park excursions are presented
by experienced teachers.

WORKSHEETS ... secondary / primary
Secondary: Science 7-10, Physics, Biology,
Senior Science; Technology; Visual Arts;
Maths; Peer Support; Commerce; Business
Studies, Tourism; Photography.

Primary: Science & Technology, English, &
Mathematics; Art; or Peer Support.

JOINT EXCURSIONS

Save $$$ - see an IMAX film or visit Sydney
Aquarium, before or after Luna Park ... see p3.

A RISK ASSESSMENT, TAX INVOICE and BOOKING FORM

are available on our website at:
http://homepage.mac.com/robertgarner

@4*» Come for o ¢reat day. Hands-on learning is fantastic fun!

PHYSICS 18 FON

Fun Park Excursions
The original and best

Physics is Fun was co-authored in 1983 by Robert
Garner and Sylvia Jennings and was based on their
earlier excursions at Luna Park in the 1970s. Robert
has conducted these fun park excursions since their
inception ... both at Luna Park (1983-1987, 1995,
2004-2007) and Wonderland Sydney (1990-2004)
- covering many different subject areas. With the
closure of Wonderland Sydney in early 2004, these
Fun Park Excursions have been at Luna Park Sydney
since its re-opening in April 2004.

Please note: Our excursion notes are only for use when on
an excursion day booked through Physics is Fun. Itis an
offence under Copyright Laws to use them on any other
occasion without written permission from Physics is Fun.

* Book NOW - don't miss out! %

ENQUIRIES/BOOKINGS

Book now by ph/fax/email, then send a
deposit of $100 (+ 10% GST) to confirm your
booking and receive your worksheets.

Robert Garner or Catherine Odlum
PO Box 442, Harbord 2096

Ph (02) 9939 6107 Fax (02) 9939 6105
Email: physicsisfun@mac.com

Physics is Fun - The original and best
ABN 54 942 891 924

The astrology myth

There are many different astrology systems.
The ancientastrologers were unaware of planets
beyond Saturn, and other astronomical bodies
such as quasars, so astrology does not consider
how these affect us. Each astrology system
places emphasis on different astronomical
bodies and divides the sky differently.

The basis for astrology is the zodiac. In
western astrology there are 12 zodiacal
constellations representing the Sun’s path.
Astrologers make their predictions based on
these constellations. Yet the 12 zodiacal signs
no longer correspond to the same part of the
sky as their original constellations, and the
constellation Ophiuchus has not been used,
although the Sun also passes through it.

The time taken by the Sun to pass through
each of the thirteen constellations varies from
7-44 days, yet the astrologers claim that the
Sun spends approximately 30 days in each of
their 12 zodiacal constellations.

One reason for the difference between
astronomy’s zodiac and astrology’s zodiac
lies in astrology still using coordinates based
on a geocentric solar system that Science
abandoned 400 years ago. Astrologers have
alsofailed to adjust their dates for changesin the
calendars such as from the Julian calendar to the
Gregorian calendar, which occurred in different
parts of the world at different times.

Yetastrologers claim that the movement of
the planets and the Sun through the zodiac can
explain and predict events on Earth! Astrology
is really ‘mythology’— it is not scientific at all.

% For Success in School Certificate Science x

Science Tests for the School Cetrtificate
by Catherine Odlum, Robert Garner, Mitch O'Toole, Rob Mahon

ESSENTIAL PRACTICE FOR YEAR 10 STUDENTS FOR
SUCCESS IN THEIR SCHOOL CERTIFICATE SCIENCE TEST

e 6specimen Science Tests,complete worked answers (=Band 6) that would
score full marks, explanations for all MC answers, & BONUS section of

longer free response questions

Science Test as a result of this book.

o Make sure each student in Year 10 has one. Order your class sets now.

Glossary of Terms, & Appendices on the use of syllabus verbs in Science Tests.
Includes: How 10 AcHIEVE SUCCESS IN ScHoOL CERTIFICATE SCIENCE
Covers content and outcomes of the NEW School Certificate Science Syllabus.
322 pages in layout and format of School Certificate Science Tests.

Past Year 10 students claim they did better in the real School Certificate

SCIENGENESTS

AVAILABLE FROM ODLUM & GARNER. Ph 9939 6107. Fax 9939 6105. PO Box 442, Harbord 2096

http://homepage.mac.com/robertgarner

ORDER FORM Please supply:
.... copies Science Tests for the School Certificate ISBN 978-1-875918-49-2 $32.95 ea
NaME! o
SChOOL: e

PhONE N0ttt

Please send invoice to school: Yes / No

AND FROM ALL LEADING BOOKSELLERS

Orders of more than 15
books are supplied at
20% discount and are
delivered freight free.

All other orders attract a
delivery charge of $6.00

Ifyes ... please send a School Order form.

Ifno... please send a cheque OR your Mastercard / Visa Card details (name on card, card no, expiry date)
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e Biology ¢ Chemistry ¢ Physics

e Earth & Environmental Science e Senior Science
Top HSC students and science teachers have always used and recommended
Odlum & Garner books for Past HSC Questions & Answers

PRROCAICED B SCIENCE TEACHERS.
PO SORNCE TLACHERS AND THEIR STUEHNTS

Each book contains:
e acomplete copy of 2001-2006 HSC Examinations WITH ALL DIAGRAMS, GRAPHS, PHOTOS, TABLES, etc
PLUS blank answer spaces for ALL questions (including Multiple Choice & Options Answer Booklets)
e complete WORKED ANSWERS that would score full marks to ALL the Core and ALL OPTIONS
... with full EXPLANATIONS for all multiple choice questions.
e includes Periodic Table, Data Sheet (Phys/Chem), Formulae Sheet (Phys), Geological Time Scale (EES)

PLUS
e a comprehensive GUIDE ON HOW TO ACHIEVE SUCCESS IN THE HSC ... with essential
exam techniques and how to study effectively to help students maximise their marks in the HSC
e an HSC Exam QUESTION BY QUESTION TOPIC GUIDE

e a GLOSSARY OF EXAMINATION TERMS N N EW 2007
N EDITIONS

ODLUM (' GARNER

Produced by Science teachers for Science teachers and their students
ORDER FORM Please supply:

... copies 2001-2006 BIOLOGY Past HSC Papers with Worked Solutions AVAILABLE NOW  ISBN 978-1-875918-84-3  $21 ea
.. copies 2001-2006 CHEMISTRY Past HSC Papers with Worked Solutions AVAILABLE NOW  ISBN 978-1-875918-85-0  $24 ea
.. copies 2001-2006 PHYSICS Past HSC Papers with Worked Solutions AVAILABLE NOW  ISBN 978-1-875918-86-7  $27 ea

.. copies 2001-2006 EARTH & ENV. SCIENCE Past HSC Papers with Worked Solutions AVAILABLE NOW  ISBN 978-1-875918-87-4  $29 ea
.. copies 2001-2006 SENIOR SCIENCE Past HSC Papers with Worked Solutions ~ AVAILABLE NOW  ISBN 978-1-875918-88-1  $29 ea

ORDERED BY:

NAMIE: e e et e e e e eaa e e aaees T0 ORDER/ENQUIRIES:

SChOOL: v Send order to: Odlum & Garner

AdAress: .......ccooiiiiiiiiiii (ABN 54 942 891 924)
................................................. Postcode: ................ PO Box 442, Harbord NSW 2096
PhONE NO....ouviiiiieee e Ph: (02) 9939 6107 Fax: (02 9939 6105
Please send invoice to school: Yes / No Email: robertgarner@mac.com

If yes ... please send a School Order form.
If no ... please send a cheque OR your Mastercard / Visa Card details Orders of 15+ books (may be mixed) are supplied at 20% discount and are
(name on card, card no, expiry date) delivered freight free. All other orders attract a delivery charge of $6.00
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... and our Summer skies

Long ago, the Greeks imagined patterns in
the sky to represent animals, objects, etc.
In Greek mythology, Taurus represents the
mythical bull-form taken by Zeus in order to
win the Phoenician princess, Europa. Zeus,
as the white bull, captured Europa and took
her to Crete with Orion the Hunter following,
his arrow at the ready.

Looking at the Taurus Constellation

This time of the year is great for observing A tour of Taurus

Taurus, especially if away from city lights.

Firstly, locate the Orion constellation,
which is quite distinctive with its ‘saucepan’
(the bottom of this is Orion the Hunter’s ‘belt’)
—see Figure 1. Remember—Australiaisin the
Southern Hemisphere, so these constellations
are upside down for us compared to how the
ancient Greeks saw them.

Then you will find Taurus just to the south-west and next to
Orion,with Gemini and Canis Minortothe east. These constellations
are overhead at this time and are all part of the Milky Way. A star
chart/planisphere will make your search for them easier (see Box 1).

Remember to steady your binoculars. When using binoculars
(short of buying a binocular mount), the usual way of coping with
the shakes, is to observe from a deck chair with arms. By resting
your elbows on the arms and the eyepieces against your face, the
dancing of the image is greatly reduced.

Taurus is one of the brightest constellations with 16 stars above
fourth magnitude in brightness.

Look for the V-shaped group of stars in the sky —this represents
the Bull’s head, and is actually the Hyades star cluster. At the top
right of this V-shape is Aldebaran, a red giant — it is the brightest
star in Taurus and 14th brightest star in the sky. It is said to be
the red eye of the bull. Aldebaran is not part of Hyades and is
65 light years (ly) away from Earth, while the Hyades star cluster is about 125 ly away. The

ORION

Rigel . / ‘sword’

000 '

This group is /'
known as
‘The Saucepan’

TAURUS

The Pleiades Crab nebuﬁl

‘horns of bull’ Elnath

FIGURE 1: The Orion Constellation and Taurus Constellation

Looking at the Taurus Constellation, variations in the Moon

.. Robert Garner and Catherine Odlum

Taurus (Latin: bull) is a constellation that has been associated with the bull for thousands of years

¥ Thaurus

Taurus, one of the
12 constellations
in the traditional

Zodiac signs used

by astrologers (see

p 6), is depicted in
this 16th century

medieval woodcut.

Hyades star cluster consists of about 200+ stars. About 100
of these stars can be distinguished with binoculars. It is the
closest star cluster to the Earth.

Just to the right of Aldebaran, Theta (6) Tauri is the
brightest star in the Hyades. It is actually a binary star that
consists of a brighter white star and a less bright yellow/
orange star. The colour difference is easily discernible with
binoculars. Sigma (o) Tauri can be seen justbelow Aldebaran
and is also a binary star, consisting of a pair of white stars
one a little brighter than the other (magnitudes 5.1 and 4.7).

Now look below and to the left of the Hyades. Here
you will see the Pleiades (Messier 45, or ‘Seven Sisters’),
another famous star cluster. Depending on the darkness of
the sky, the brightest 6 or 7 stars can be seen with the naked
eye and very many more with binoculars. The Pleiades
appears brighter than the Hyades because there are more
stars closer together. The stars are hot and bluish-white in
colour. At a distance of about 420 ly, the Pleiades comprises
several hundred stars.

The ‘horns’ of the bull stretch off to the south-east away
from Aldebaran and the Hyades. At the furthest end of the
top ‘horn’ is the Crab Nebula (the remnant of the supernova
observed by Chinese and Japanese astronomers, as well as
native American observers,in 1054 AD). Unlike the other stars
that you have observed in Taurus, the Crab Nebularequires a
telescope to be seen. The Crab Nebulahas a pulsar (arotating
star) at the centre of its gas cloud. UJ

What will be in the skies overhead?

Venus is a ‘morning star’ over Summer,
rising 2-3 am in the east. The normal west to
east movement of planets against the stellar
background can be seen as Venus moves
eastward from Leointo Virgo. On 6 December,
Venus will be close to the waning Moon.

Mars is rising in the northeast in Gemini
just before midnight in October and
pass close to the 20-day old Moon on
31 October. In November it will rise a couple
of hours after sunset. On 16 November, Mars
will appear stationary, then begin a period
of retrograde motion (‘appears’ to move
backwards) until end of January 2008. In

December it will rise closer to sunset. Its
retrograde loop will take it into Taurus by the
end of December, then back into Gemini in
early March 2008. Mars will be close to the
Full Moon on23 and 24 December. Atpresent,
Earth, onits orbit closer to the Sun, is catching
up to Mars in its slower outer orbit. On 25
December, Earth will pass between the Sun
and Mars — and Mars will be at opposition.
Mars will appear 4x larger than last January.

Jupiter is in the western evening sky in
November setting earlier each night. It will be
lostin the glare of the Sun in early December.
Saturn will rise around 2 am in Leo in
November. On 4 November, the waning
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crescent Moon will appear between Saturn in
the eastand the bright star Regulus to the west.
By mid-December Saturn will appear into the
late evening sky. Until 20 December, Saturn
will move eastward, but then its retrograde
movement begins towards the west and it
begins to re-approach Regulus.

Meteor showers: Orionids are active 2 Oct—
7 Nov with a maximum expected on
21 Oct. Leonids are active 10-23 Nov
with maxima on 18 Nov. Taurids are active
1 Oct-25Nov withmaxima on 5 Nov (Taurids
South) and 12 Nov (Taurids North). Geminids
are active 7-17 Dec withmaximaon 14 Dec (if
not to low on the horizon for observing). []
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Variations in the Moon

Sky watchers have thought for thousands of
years that the full Moon looks much bigger
as it rises and sets than when it is higher in
the sky. This is an optical illusion. Use of a
camera to take photos of the Moon when it
is just rising and a few hours later when it is
higher in the sky will record the same angular
diameter in both photos. Perspective plays
tricks on the eye.

But are all full Moons the same? Most
people would think that all full Moons when
high in the sky look the same brightness
and size — but they are wrong. Full Moons
actually vary in size from one Full Moon to
another. This is one of the most spectacular
phenomenon in naked-eye astronomy — yet
it escapes notice by the vast majority of
people simply because the human eye cannot
compare observations made atdifferent times.

Variation in the Moon’s size and
brightness

The Moon’s orbitaround the Earthis elliptical,
with a substantial eccentricity of 5.49%, and
its orbitis influenced by the relative positions
of the Sun, Earth and Moon. As a result, the
distance of the Moon from Earth atapogee (the
Moon’s furthest position in its orbit to Earth)
and perigee (the Moon’s closest position in
its orbit to Earth) varies with each orbit of
the Moon around the Earth.

Extreme values for the perigee and apogee
distances occur when the perigee or apogee
passage occurs close to New Moons or Full
Moons. This year, on 26 October 2007, the full
Moon occurs within 6 hours of a perigee and
itwillbe 356 753 km from Earth. The Moon’s
closest distance to Earth (perigee) within 120
years of the present (4 January 1912) was
356375 km, while its furthest distance to Earth
(apogee) will be 406 720 km (3 Feb 2125). In
the Southern Hemisphere, apogee and perigee
at the times of New Moons and Full Moons
are never very different from these extremes
during the summer months.

When a Full Moon occurs at perigee, its
size and brightness will be greater than at
other times. At an extreme perigee, the Moon
is about 14% closer to Earth, and so the Moon
appearstobe about 14% bigger. It also appears
to be about 30% brighter (as brightness is
related to the square of the distance). This
variation in size and brightnes of successive
Full Moons is a celestial phenomenon that is
‘seen’ by everyone multiple times during their

BOX 1: Sky Charts & Planispheres

® You can download free sky charts each
month to explore the night sky from:
http:/ / skymaps.com/downloads.html
OR  www.sydneyobservatory.com.au

® Better still, there is a planisphere to print
and use at: http://members.ozemail.
com.au/~starrylady/Planis1.htm

lifetime, but is only noticed by a few people.
Figure 1 illustrates this.

Variation in the Moon’s face from Earth

You may have noticed while examining the
two Moon images that the two images of the
Moon differ notonly insize, butin the position
of features on the disc of the Moon. This might
seem puzzling inlight of the frequently-stated
assertion ‘the Moon always keeps the same
face toward the Earth’. But this generalisation
isnotstrictly true —in fact, the combination of
the eccentricity and inclination of the Moon’s
orbit causes the Moon, as seen from the Earth,
to nod up and down and left and right. These
apparent motions, the lunar librations, allow
us to observe, over a period of time, just over
59% of the Moon’s surface from the Earth.

Effect of the Moon on Earth’s tides

The gravitational pull of the Moon attracts the
Earth. The solid Earth has limited flexibility
and so only moves up and down by about 30
cm, whereas the oceans (being fluid) canbulge
up in the direction of the Moon.

On the far side of the Earth away from the
Moon, the force of the Moon’s gravity is much
less and so another bulge forms, because the
solid Earth is also being pulled towards the
Moon. As the Earth spins these tidal bulges
move around the globe. The different heights
of atide fromplace to place depend on the way
land masses block the ocean’s tidal currents.

The extremes of high and low tides depend
on how close the Earth is to the Sunin its orbit
and how close the Moon is to the Earth in
its orbit. High tides, especially Spring tides,
which are extremely high ‘high tides’ (and
have nothing to with the Spring season), are
the result of the Sun’s gravity pulling in the
same direction as the Moon’s gravity. They

Figure | Image of two different Full Moons

Theseimages were taken with the same camera
and same settings, but at different Full Moons.
The Moon is strikingly different at a Full Moon
perigee (left) and a Full Moon apogee (right).

Most people don’t notice the difference
because they see the Moon in a sky that offers
no reference by which angular extent may be
judged.To observe the difference, you have to
either make a scale to measure the Moon, or
else photograph the Moon at perigee and apogee
as shown here and compare the pictures.

[By John Walker, Fourmilab Switzerland]

occur at Full Moon and New Moon, as this is
when the Sun, Moon and Earth form a straight
line. You will observe higher ‘high tides’ in
the Summer months at Full Moon and New
Moon as the Earth is closer to the Sun.
Neap tides (when there is little difference
between high /low tide) occur at First Quarter
and Third Quarter Moons when the Sun’s
gravity is pulling at right angles to the Moon’s
gravity. Other bodies in the Solar System also
have some influence on tides on Earth.
When there is a Full Moon and the Moon
is also at perigee (the Moon’s closest position
in its orbit to Earth), as occurs on 26 October
2007, the Moon’s gravitational effect on the
tides around this time is about 30% greater
than would be the case if the Moon were at
apogee (the Moon’s furthest position in its
orbit to Earth) around this time. U
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skies. All sky-watchers should have a copy.

latitudes, and more.
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* WIN ONE OF TWO COPIES %

ASTRONOMY 2008-APRACTICALGUIDETOTHENIGHTSKY
by Glenn Dawes, Peter Northfield, Ken Wallace

From beginners to advanced amateur astronomers, this book is
great for observing the night sky with eyes, binoculars or telescope.

With its many pages of facts, figures, charts, maps and
illustrations of stars and planets for 2008, this book is great for
science teachers to guide their students in observing the night

It includes: tips on observing, explanations of astronomy
terms, Sun rise/set times & positions, Moon — phases, rise/set
times, planets — positions & conjunctions, eclipses, meteor
showers, comets, predictions to help you find Jupiter’s Great Red
Spot, a guide to the opposition of Mars, All Sky charts for the night sky visible from Australian

It is available from book, telescope and Australian Geographic shops, or direct from Quasar
Publishing (www.quasarastronomy.com.au) whose website offers much useful information.

* <k <k
SciTalk has TWO copies of Astronomy 2008 to give away!

TO WIN ... send in your name, address, school & ph. number on the back of an envelope
by 21 December 2007 to: Astronomy Giveaway, PO Box 442, Harbord NSW 2096
* ORDER YOUR COPY NOW *
From: The Binocular & Telescope Shop, 84 Wentworth Park Rd, Glebe NSW 2037, ph (02) 9518 7255,
fax (02) 9518 5711, email: info@bintel.com.au/
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ASTRONOMY
2008, Au: 1A

Cost: $20 (plus $3 postage)
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g)h()TO S pOt ‘Hooks’ on a Sabellid worm (a marine fan tube worm)

abellid worms (common name ‘fan

worm’ or ‘featherduster worm’) are a
family of marine worms that belong to the
class Polychaeta in the phylum Annelida
(segmented worms) — see Box 1. Thus
polychaete worms are related to earthworms.
There are more than 10 000 species in the
Polychaeta class, which is the largest class
in the Phylum Annelida (see Figure 1).

Sabellid worms are found in most areas
around the world, from shallow to deep
depths. They live on coral reefs, rocks, sand
and muddy bottoms, and small species can
also live on boats, wharves, pontoons, water
pipes, algae and seagrasses. Some species
prefer dark spots on the underside of boulders,
but many are found in brightly lit areas.

Adult Sabellid worms live in long soft
leathery tubes constructed of mud or sand
cemented by mucus. They are sedentary
but can move within the tube. The worm
can rapidly contract into the tube to avoid
predation, or in reaction to changes in light
intensity. However, they cannot seal the tube
with an operculum as do some of the other
polychaete worms (the Serpulidae family).
Interestingly, Sabellid worms can extend their
tube as fast as coral grows, so when living in
a coral habitat, they cannot be overgrown.

Sabellid worms have separate sexes and
release their sex cells into the water where
fertilistion can take place. The larvae that
form, as with most polychaete worms, are
free swimming and planktonic.

These worms range from 1 cm up to
about 50 cm long. The body may be long,

FIGURE | ‘A variety of marine worms (in
the class Polychaeta)’: plate from Das Meer
by M ] Schleiden (1804—-1881).

FIGURE 2: Hooks from a Sabellid Worm. Magnification is approx 12 000 x.

This photomicrograph was taken by Sue Lindsay, Australian Museum, with a scanning electron
microscope.

cylindrical, and multi-segmented, or shortand
compact, with alimited number of segments.
It consists of a head, abody and a tail region.

Each body segment has a pair of fleshy
protrusions called parapodia. Although
reduced in size, these parapodia function in
locomotion within the tube and gas exchange.
They have many hair-like bristles (or hooks),
called chaetae (or setac), made of chitin.

Box | Scientific classification of
Sabellid worms

Kingdom: Animalia
Phylum:  Annelida
Class: Polychaeta
Order: Sabellida
Family: Sabellidae

Box 2 Filterfeedingin Sabellid worms

The tentacles are lined with hairs (cilia)
which move and create a current that
draws water and organic particles to
the worm. Mucus on the tentacles traps
small particles from the water which
are passed along a series of tracts and
grooves to the mouth (in the middle
of the tentacles).

Small particles are swallowed while
large ones are pushed away back into
the water or stored to construct the
tube. Larger worms trap and eat larger
particles than smaller species.The very
smallest worms can filter out and eat

particles the size of bacteria.
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These hooks are shown in Figure 2. They
help anchor the worm in place in the tube.

Sabellid worms filter feed by extending
a mass of featherlike tentacles, called a
tentacular crown, out from around the mouth
(see Figure 3). These tentacles function for
food gathering as well as for sorting sediments
to use in their tubes (see Box 2). The worms
use these tentacles, as well as their body
surface and gills for gaseous exchange with
the environment. They can regenerate lost
body parts, such as the crown.

Polychaetes such as Sabellids play
essential ecological roles, serving on one
hand as predators on small invertebrates,
and on the other as food for fish and large
invertebrates. U

|14 /~—tentacles
134 /

F

FIGURE 3 Sabellid worm tentacles extend
beyond the tube which may be embedded in
sediments or attached to marine surfaces.
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WORKBOOKS

for HSC

Year 11 Biology / Year 12 Biology:

Full Purchase Price: $38.50 ea
Student Discount Price*: $22.95ea
Model Answers: $7.70¢ea

Teacher Resource CD-ROM: $59.95

* Only available for a minimum purchase quantity
of 5 or more workbooks. Please contact us and
we will fax or mail you our order form.

Weblink: www.biozone.com.au/Products_AUS.html

Kmozonr [REREERER
Genes, Microb f'ology Order your inspection copy of the
& 11[7"1 tance. & Biotechnolo gy workbooks directly from the publisher l
A7 ¥ (does not apply to other products)
WORKBOOKS
Each book contains approximately 100
pages of activities.
Price: $11.95 ea
Weblink: www.biozone.com.au/modular.html j
u;\;‘!',-'n-! G_"L..."/';-.‘x!
Evolution ™

mmm:m I<lzed] for your classroom lectures.
Includes comprehensive site license.
MEDIA -
e L/ Health & Disease: $199.95

Provided in the Genes & Inheritance: $239.95 ’ ‘ ED
. Evolution: $179.95 / .
following formats: g
i ) Human Evolution: $119.95 / € BIo7E0 ) £ nioz:
OlPEC Rl el ) Cell Biology & Biochemistry:  $299.95 Genes &l Human

Innentarice’ Evolution

* Keynote™ (editable)
* QuickTime® slideshow
* Adobe® Acrobat® PDF Weblink: www.biozone.com.au/media.html

Genetics & Evolution Bundle:  $399.95

N\

Biozone Learning Media Australia

P.O. Box 7523, GCMC, QLD., 4217, Australia
Phone: (07) 5575-4615 Fax: (07) 5572-0161

E-mail: sales@biozone.com.au  Website: www.biozone.com.au
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COMPETITIO

Send in an entry to WIN these texts & accompanying CDs:

ScienceWorld 7, 8, 9, & 10 (3rd Ed)

by Peter Stannard & Ken Williamson
Published & donated by Macmillan Education Australia

ScienceWorld 7—10 provides a comprehensive coverage
of secondary science that will engage students in real-
life science issues, and explores the use of technology to
enhance scientificunderstanding. A range of teaching and
learning styles are catered for. The student CD contains
the text as a PDF, instructive animations, electronic
crosswords and ICT skillsheets. A dedicated website
(www.scienceworld.net.au) provides support. Also available:
Student Workbook, and Teacher Resource Books & CDs.

HOW TO ENTER: Send an answer to the Quiz | Scifalk 307 answer: Anopheles |

Question, your name, school, & school address,  QUIZ QUESTION: Of what Text & CD: RRP $52.95 ea
on an envelope to: Competition Corner, PO ¢lement are ‘buckyballs’ and (incl GST)
Box 442 Harbord NSW 2096 — by 21 Dec 2007 <pyckytubes’ allotropes? x

Winner for SciTalk 3/07: Biology in Focus Preliminary Course ($56.95) published byMcGraw-Hill Education was won by x
Helen Foster, The Riverina Anglican College, Wagga Wagga. [Note: A Teacher Resource CD is also available for $129.95] x
3k Sk Kk %k ko ke sk sk sk Sk ok ok ke sk sk ok sk ok ks sk ok ok ok %k k ok ke ok kK

J % K Kk & Kk kT k& kK ok ko kK
J % % K K K Kk Kk ok kK K Kk Kk k kT

* NewScientist

SPECIAL DISCOUNT - Save up to 40%

Teachers and students can save up to 40% off the
1 year subscription rate and gain access to over
15 years of NewScientist online archives.

NewScientist is the world’s leading science
and technology weekly, reporting on the latest
developments and their impact on our lives. Key
developments are reported in an accessible way,
highlighting implications for industry, politics, the
economy, individuals and the environment.

NewScientist is essential reading if you have a
passion forknowledge, exploration and discovery!
Over 700 000 people have already discovered
NewScientist. Ensure you stay in-touch with
the world you live in. Subscribe or extend your
subscriptiontoday & get 1 year (51 issues) foronly —

Academic rate: $240 (incl GST)
Student rate: $210 (incl GST)
To subscribe, please call 1300 360 126 or email to

subscriptions @newscientist.com.au and quote code
NSO070NO0S. This offer expires 31 December 2007.

- Renewable Energies
- Liquid Nitrogen Show
- Chemistry & Others

NSW DET

Authorised Q 0 @@
rodf 1 22es A TienLomal

SUBSCRIPTIONS ... SciTalk is available FREE to
all secondary science faculties in NSW and the ACT.
However, if you would like to receive your OWN
personal copy or extra copies of SciTalk, subscriptions
are available for just $20 per 4 issues. Please send
a cheque for $20 + GST = $22.00 (to SciTalk), plus
your name, address and telephone number ... and
you will receive the next four issues of SciTalk.

Ivy Industries \g / Phone or fax Chris or Carol

Unit 6, 260 Wickham Road Tel: (03) 9532 2120 Fax: (03) 9532 2126

MOORABBIN VIC 3189 Www.ivy.com.au

ABN 57 052 929 978 email: ivyindustries@bigpond.com
LAB COATS

LAB COATS NEW TAILOR-MADE LAB COATS

White Polycotton [Cotton or Col: POA]
Sizes 3/4 5/6 7/8 9/10 11/12
S M L XL XXL
1-20 $38 ea
21-50 $35 ea

... school colours, school logos

LAB COATS SECOND HAND
White or Coloured
Sizes: S, M, L, XL, XXL

51 plus $30 ea 1-10 $15.50 ea
Imported lab coats $25 ea 11-20 $14.00 ea
Dental Coats $45 ea 7 . 21 plus $12.50 ea
Doctors Coats $38 ea o e (7
Wrap Around $42 ea * S/H Overalls $17 ea (min 6)
SAFETY GOGGLES
WRAP AROUND ELASTIC BACK SAFETY GLASSES BLACK RIM
10-20...$3.90 ea, 20*...$3.00 ea 10-20...93.20 ea, 20*...$2.50 ea $12.80 ea
THEATRE GOWNS DISPOSABLES
Short Sleeve  (min 6) $24 ea Vinyl or Latex gloves box 100 $13
Long Sleeve  (min 6) $26 ea Overshoes  plastic pkt 1000 $50
BIB APRONS Aprons plastic kt 100 $33
Brightly coloured PVC $19.00 ea g?/gralls $O\l)é ropylene bgi ;80%9 932
Poly/cotton $16.50 ea . :
Pop over ties or velcroes $24.00 ea Arm sleeves - plastic box 1000 $66

CLASS PACKS — UV SUN MONITORING KIT $10

(Add delivery charge and GST to all prices above)

SciTalk

SciTalk is a newsletter for secondary Science
educators. Now in its 13th year, it is produced
quarterly by Odlum & Garner as a service to
Science teachers. It is sent FREE-of-charge to
all secondary Science faculties in schools and
TAFEs throughout NSW and the ACT.

SciTalk aims to provide science teachers with
up-to-date information, important dates, the latest
products available, plus ‘what’s on’ in various
excursion venues.

Please pass SciTalk on to all Science teachers at
your school so they can benefit from it — or put it
up on your notice board for reference.
Contributions, advertising and inserts are welcome.

Copies of SciTalk are also available at:
http://homepage.mac.com/robertgarner

© SciTalk, 2007

CONTRIBUTIONS

SciTalk is due into schools mid-term.
All contributions for Sci Talkshould be directed
to the Editor (see below).

CLOSING DATES

® SciTalk No. 1-February 2008 ... Jan 28
® SciTalk No. 2—June 2008 ... April 11

® SciTalk No. 3—August 2008 ... July 4

® SciTalk No. 4—November 2008 ... Sept 30

ADVERTISING & INSERTS

All enquiries to the SciTalk Editor:
Catherine Odlum
PO Box 442, Harbord 2096
(34 Ocean View Rd Harbord 2096)
Ph (02) 9939 6107. Fax (02) 9939 6105
Email: cathie_odlum@mac.com

ABN 54 942 891 924

The opinions expressed in SciTalk are those of the
contributors, and do not necessarily represent those
of either the Editor or the publisher.
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