% 0 7’“5%;%3 ect

Published by the Bookend Trust, 2011.
Content written by Andrew Hughes except;

Page 37. Based on content published by Mercury
NIE: Tasmania SOS (Saving our Species) by Jan
Kiernan and used with permission.

Pages 33-35. Science inquiry proforma by
Philippa Clymo and used with permission.

Page 25. Cloud identification key by Dr Tina
Cartwright and used with permission.
http://wvscience.org/clouds/Cloud_Key.pdf

Fair copying of this publication is permitted for
the purposes of teaching, review or research.

Enquiries: Andrew Hughes
Education Officer
Bookend Trust
andrew@expeditionclass.com
www.expeditionclass.com
www.bookendtrust.com

Acknowledgements

Tasmania

Fxplove Hhe possivilities

The student workbook and teacher’s guide were written with the wonderful help of
Philippa Clymo. However any spelling mistakes, grammatical inconsistencies or
questionable activities are the sole responsibility of Andrew Hughes. Thanks also to
Damian Bester ofromthe Mercury and Jeannie-Marie Leroi from UTAS SET for

continued support.

Printed on 100% recycled or FSC certified paper.

Major Sponsors

G%ustralian

OGRAPHIC me FACULTY OF SCIENCE,

Newspapers in Education

ENGINEERING & TECHNOLOGY



Stranded
It could be a dream or it could be a nightmare. |
Stranded on a tropical island, far from home

and with just a little bag full of equipment.

There must be a way to survive because the

alternative is simply too horrible to think

about... a bag of forgotten bones...

This year our challenge is to investigate the
science of survival, and I'll need your help as | spend the month of August
finding food, water and shelter. Use this workbook and follow the daily

reports online at www.expedtionclass.com. Let me know what you discover

and hopefully we’ll make it out the other side okay.

.

Ao crus@mect
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Using the forum Q

The expedition to a deserted island is live in August. At any time you

can join the forum to ask questions or post comments directly to Andrew or
other experts. You just need to sign up at the website and read the rules
about posting (things like no put downs, swearing, or gossip). There will be
a delay of at least one full day before we’ll be able to respond to your posts.
This is because our communication is done through a satellite phone, which
sends and receives messages extremely slowly and is only used once or
twice each day.

To sign up;

. Go to http://forum.expeditionclass.com/

o Click ‘Sign up here’ in the top banner.

o Agree to the conditions for using the forum.

. Choose a username and password that you can remember (maybe write them down
and give them to your teacher for safe keeping).

o Enter the answer to the confirmation question at the bottom of the page. The answer
is ‘Aand Z'.

o Check your email for a new message, open it and click on the link to confirm your
registration.

o Sign in to the forum using your new username and password. Post away!

Forum tips and tricks

. Give your password to the teacher to keep in a safe place. It’s easy to
forget them.

. Give yourself a username that is easy to remember.

. All the forum comments are checked before they go online so there
might be up to one full day between when you submit them and when
they will appear on the forum.

. That also means that only positive and useful comments or questions
are allowed. Any nasty stuff that doesn’t belong on Expedition Class will
not be posted online.

/I\/Iy forum question: \
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This is an exact outline of the island.

Add details as Andrew explores the deserted island and posts information

by using the grid references. Use symbols to mark points of interest.
4
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News Irlash

A news report is written and published (usually in a newspaper) when an
event or incident of public interest takes place. It gives accurate information
without giving personal opinions.

Think of an exciting story about a group of friends getting marooned on
a tropical island. Write a news report describing that incident.

Read a selection of real-life newspaper reports as research. Think of a
suitable headline for your report. Type it up and post it to the forum at
www.expeditionclass.com/forum.




Pack carefully because there are no shops on a tropical deserted

island! If there were room to fit only ten (10) items into the backpack what
would you take? Choose your itemsbased on how they will help you survive.




The Escape HKaft

To escape the deserted island Andrew will need to try to build a raft or
canoe. The problem is he doesn’t know what material to build it from.
Perhaps some sort of wood, plastic, foam... ? Clearly he needs some help to
decide.

Question: Which material (balsa, Tas oak, polystyrene, sponge, chipboard)
will absorb the least water and help to make a good raft?

Hypothesis (prediction): will absorb the least and help to
make a good raft.

Suggested equipment: samples of materials in 5cm x 5cm x Tcm squares,
scissors, tub filled with water, scales.

Suggested procedure:

1. Collect one sample of each material. Record the properties of the
materials on the table on the following page. (Tip: Make sure all
materials are dry.)

2. Use the scales to weigh the samples and rank them from heaviest to
lightest. Test the hardness of the samples by scratching them with
scissors and rank them from hardest to softest.

3. Fill a large tub with water and carefully place the samples in the water,
floating on the surface. Observe what happens in the first 5 minutes.

4. Leave the materials in the tub for as long as you can (24, 48 or 72
hours). Then observe and record what has happened again.

5. Take the samples out slowly and weigh them using the scales again.
Record the weight in the table.

The thing we have changed in our experiment is:

The thing we have measured is:

Why is this a fair test?




Results:

Material Colour Hardness |Weight (g) [Weight (g) |Change in |Good for raft
(dry) (wet) weight (g) |building? (Y/N)

Balsa

Tas oak

Polystyrene

Sponge

Chipboard

Evaluation questions:
1. Which material would be best for raft building? Why?

2. Was the hypothesis correct?

3. Which material gained the most weight? Why?

4. What other material might make a good raft that we didn’t test? Why?

5. What other things (variables) apart from colour, hardness and

absorbency might affect a material’s usefulness for raft building?

Next page— design your own raft...



Raft challen ge

Materials

A packet of marshmallows, 40 toothpicks, cardboard, pencil and paper,
a stopwatch, weights (something like 20c pieces), tub of water.

Challence

Your challenge is to build a raft that will carry the most weight from a
packet of marshmallows, 40 toothpicks and a sheet of cardboard.

You will have 5 minutes to discuss your strategy in the group and
10 minutes to build the raft.

You do not have to use all the materials.

When the time is up stop building immediately. Each team will present
their raft and test it in the tub of water. Use a scale sized cut-out of a
person to represent a passenger and sticky tape them to the raft.

The raft will be placed in the water. If it is still floating after 5 seconds,
carefully begin placing the weights one by one on the platform (tip: you
must build a platform on the raft to place the weights on).

Wait five seconds after each weight is added. If the scale sized
passenger gets wet, the challenge is over.

/s N

coring
Teamwork: /20
Weight: 1 point per weight

Total = ’ “

10



Robinsen Crusee

The book we call ‘Robinson Crusoe’ was published in 1719. It was written
by Daniel Defoe and the first edition actually had a much longer title...

“The Life and Strange Surprizing Adventures of Robinson Crusoe, of York,
Mariner: Who lived Eight and Twenty Years, all alone in an uninhabited
Island on the Coast of America, near the Mouth of the Great River of
Oroonoque; Having been cast on Shore by Shipwreck, wherein all the Men

perished but himself. With An Account how he was at last as strangely

[

deliver’d by Pyrates.”

Illustrate the front cover for the book using the full title as inspiration.
You might need a bigger piece of paper!

11



Plan arole play to perform in class to dramatise the news report from
page 6. Use the facts in the report but don’t forget to add some emotions...
it’s showbiz now so choose a genre and give it a run in a school assembly.

Plot Scene 1
Scene 2 Scene 3
Scene 4 Outcome

Crusoe Trivia: In the book Robinson Crusoe is stranded on the island for 28 years! What would
you miss the most if you stuck on an island for that long?

12




Shelter, Skelter, Yoper ond Tope

Shelter gives us protection from the sun and rain, and keeps us warm at
night. Building a shelter is one of the first jobs for a shipwrecked sailor.

1. Sketch a design for a shelter made entirely from newspaper and
masking tape. The shelter must protect a group of people from the sun
on a tropical island. (10 minutes)

2. Get into groups of 4-8 students and share your design ideas with
everyone. As a group decide on a design or use parts of everyone’s
design. (10 minutes)

3. Build the shelter! (20 minutes)

Shelter desi gn

/pfo'(’cs on how well i+ v/o(f‘kcJ \

\ /

Challenge: Do it all with no talking allowed. At all!

13




Insect Sarari

There are over one million different species of insect in the world.
They make up a large proportion of global biodiversity.

Go to the Queensland Museum website and read the insect collecting information:
http://www.gm.gld.gov.au/features/insects/collecting/index.asp

Collect or observe insects from your schoolyard or around your home and create a
catalogue. Take a photo if you can or sketch a selection of insects below.

4 N O N
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Disey of 2 Natvrslist

A naturalist is a person who observes what happens in nature. Observing
nature is important if you want to survive in it. The weather, rocks, plants
and animals that surround us can all reveal little secrets if we watch them
carefully. Find a quiet place outside and take time to observe.

Location: Time:

Weather conditions:

Sounds:

Something I've never noticed before:

Sketch:

Date:

Location: Time:

Weather conditions:

Sounds:

Something I've never noticed before:

Sketch:

Date:

15




The Serminator

There is a good chance Andrew will be hopeless at finding food to eat and he will

get e

xtremely hungry on the island. One way to help will be for him to grow green

sprouts to eat. But what do seeds need to germinate? Better find out fast!

Question: What do seeds need to germinate?

Suggested equipment: sticky labels, a pen, 8 tissues or paper towel, a

smal

with

| spoon, a packet of seeds (lettuce, alfalfa, mustard), four small jars

tight fitting lids, some moist steel wool.

Suggested procedure:

1.

Number your jars 1, 2, 3 and 4. Lay the jars on their sides. Put two pa-
per tissues into each jar. Use the spoon to sprinkle some seeds into jar
1. Screw the lid on.

Put a little water into the other three jars to make the tissues damp, but
not soaking wet.

Sprinkle some seeds on the damp tissues. Screw the lids on jars 2 and
3.

Put the steel wool into jar 4, and screw on the lid. Tip: The moist steel
wool will rust. When rust forms on iron it uses oxygen from the air.
That means the oxygen in the jar will be used to make rust and the jar
won’t have any oxygen left over. Jar 4 will not have any (or much) oxy-
gen! Make sure the seeds don’t touch the steel wool.

Put jars 1, 3 and 4 in a cupboard. Put jar 2 in the fridge. Look at your

jars again after 5 or 6 days.

Prediction (and why):

Jar 1:

Jar 2:

Jar 3:

Jar 4:

16




Results:

Jar Water Warmth Oxygen Sunlight Germinated
(Yes/No) (Yes/No) (Yes/No) (Yes/No) (Yes/No)

1

2

3

4

Evaluation questions:
1. Based on your observations from the jars, what do seeds need to
germinate?

2. Now that the seeds have germinated, what do you think they need to
continue growing?

3. Was this a fair test? Why?

Double check! Take the steel wool out of jar 4, leave for a few extra
days with lid off.

What did you do by taking out the steel wool?

What happened?

17



Food Chain Detective

Lots of our food comes processed and packaged. But before it was packed
in that little plastic wrapper or cardboard box it came from somewhere else.

Your task is to investigate where the ingredients in your favourite processed
food come from.

rood Froaoduct:

Ingcredient | Animal/plant/ Interesting fact
mineral/ - -

anZxnawn

18



Crusee Crossword

1
3 4
5 6
7
8
9
10
Across
1. Flipper is a famous one of these
5. Chemical formula H,O
7. Large edible drupe
8. Water craft common in PNG
9. Ofthesun
10. This happens to unlucky sailors
Down
2. What scientists do
3. Bed or resting place strung between trees
4.  Writer of Robinson Crusoe, Daniel
6. With no company

19



what 2 \m/c\y Lopch of coconvts

No-one is quite sure where coconuts first came from, but they are now
common in just about all tropical areas of the world, from latitude +/- 26
degrees. Their binomial scientific name is Cocos nucifera, and they are in
the palm family. Andrew will be on the hunt for coconuts to provide food on
the deserted island.

Botanically speaking, a coconut is NOT actually a nut. It is a type of
fruit called a drupe. Other fruits that we call drupes are peaches,
cherries and plums. The main difference between these types of
drupe and the coconut is that the outer part of the coconut is not
fleshy like a peach, it is fibrous and tough. On a coconut you have to
strip the fibrous layer off until you reach the hard brown shell (that
you normally see in a supermarket). This hard shell is like the
'stone’ in a peach. But to get to the good fleshy part of the coconut
fruit you have to crack into the shell (or pip) to reach the white eat.
That’s the part Andrew will be looking to eat!

What else can you find out about coconuts?

20



“fou are wha+t you est” =

That’s an old saying. It doesn’t mean that if you eat a lot of bananas then
you ARE actually a banana! But it does mean that if you eat healthy food you
are more likely to have a healthy mind and body. And if you eat a lot of junk
food you are more likely to feel and be unhealthy.

Get everyone in the class to design a healthy menu for one day. Copy
them and make a book of healthy food ideas.

Good rood Guide oy __ _ _ _ _ _ _ _ _ _ _ _ ___
4am (what are you doing up so early?)
5am

6am

7am

8am

9am

10am

T1am

12 noon

Tpm

2pm

3pm

4pm

S5pm

6pm

7pm

8pm

21




Water Worries

The island has no creeks, streams, ponds, pools, lakes, rivers or tanks. In
other words, there is no fresh water on the island. When Andrew collects it
from the rain or distils it from salt water, the last thing he needs is for it all
to evaporate. Conduct an experiment to find out the best container to store
water.

Question: Which container is best for storing water?
Hypothesis (prediction):

Suggested equipment: 4 clear glass jars (two with lids), black electrical
tape, measuring cup, Stanley knife, permanent marker.

Suggested procedure:

1. Fill jar 1T with a measured volume of water and no lid.

2. Fill jar 2 with the same volume of water and screw the lid on tightly.

3. Wrap the black electrical tape from the bottom to the top of jar 3 so
that it is completely covered, but leave a narrow strip from top to
bottom clear so that you can see the water level. Fill with the same
volume of water as jar 1 and 2.

4. Do the same to jar 4 as for jar 3 plus screw a lid on the jar.

Sit jars side by side in a sunny position (why?) and record the time.
6. Measure the water level at regular intervals (every 2 hours, or once a
day, or once a week). Mark the level on the jar using permanent

marker.

(92

The things we have changed in our experiment are:

The thing we have measured is:

Why is this a fair test?

22




Results: (Decide how to measure the rate of evaporation in the table below)

Jar 1 (clear,
no lid)

Jar 2 (clear,
lid)

Jar 3 (black,
no lid)

Jar 4 (black,
lid)

Evaluation questions: (Design questions to evaluate the results and share
them with other students.)

Suggestion: Use your new understanding of what happens to water in
different types of containers (covered, uncovered, clear, black) to help
Andrew on the island. Tell him how to store his water so that it won’t
evaporate before his eyes!

23




weather Watceh

Keeping one eye on the sky and a finger to the breeze is part of
understanding the weather. (Weather is the day-to-day changes in
temperature, wind speed and direction, rainfall, cloud cover and stuff like
that.) On the island Andrew will be measuring and recording parts of the
weather. Compare the weather at your school or home with the island
weather using the tables below. If you don’t have a weather station (who
does!) you can use the newspaper or internet to find out. Try the Bureau of
Meteorology website, www.bom.gov.au.

Degrees Celsius Degrees Celsius Direction* See key next page
Island temp Island temp Island wind Island cloud
9am 3pm direction types
9am Your 9am
Date wind Your
Your Your . . Cloud
direction

temp 9am temp 3pm 9am types 9am

*Wind direction is measured as the direction from which the wind comes from. A southerly
wind comes from the south and heads towards north. If you position yourself outside so

the wind is hitting you squarely on the front of your face (or a licked finger!), where you (or
your finger) are facing is the wind direction.

24




Clovd \dentification Key

Created by Dr. Tina Cartwright, Marshall University, used with permission.

Look carefully at your cloud. Answer the questions below, and follow the instructions. When
you reach a cloud name in bold, that is the type of cloud you are
observing.

1. 1s it raining?

No- go to number 2.

Yes- with thunder, lightning, & heavy
rain - your cloud is a cumulonimbus.
Yes- but only drizzly, with small
raindrops - your cloud is a
nimbostratus.

2. 1s it a high wispy cloud,
like a horse’s tail?

No- go to number 3.

Yes- your cloud is a cirrus.

3. Is it flat & layered, \/

puffy & bumpy, or some of both?

Flat & layered-go to number 4

Puffy & bumpy-go to humber 5

Both- If your cloud is a nearly solid

layer of large puffs (the size of your

fist or larger), your cloud is a 3
stratocumulus.

4. Determine how high and
how thick your flat layered

cloud is.
If your cloud is high, thin, and the
sun is shining casting distinct

shadows, it is a cirrostratus. I
If it is thicker, the sun is dimmer,

and there are hardly any shadows, it
is an altostratus. >
If it is a low cloud, so low it’s hard to
see the bottom and it covers most of
the sky, it is a stratus.

5. Hold your hand up
toward your cloud. Look at
the size of the puffs.
Compare them to your hand.

If the puffs are the size of your
fingernail (very small), your cloud is a ﬁ
cirrocumulus. > |
If the puffs are the size of your
thumb (medium-sized), your cloud is
an altocumulus.
If the puffs are the size of your
fist (big), your cloud is a cumulus.




Tok Tisin Vicx'('ionzry

Tok Pisin is one of the three national languages of Papua New Guinea. It is a
form of Melanesian Pidgin English that was developed in the early 1800s as
a result of increased travel and economic activity between the Melanesians
and Europeans, and is now probably the most widely used language in PNG.
In a country that is said to have over 800 languages still in existence, Tok

Pisin is an important language bridge between citizens.

These are a few common words and phrases that Andrew might need in PNG
if some locals come and visit the island. Keep an eye on the daily updates

from the expedition during August to add more.

English

Tok Pisin

How are you?

Yu stap gut?
(yoo stahp goot?)

Fine, thank you.

Mi stap gut.
(mee stahp goot.)

What is your name?

Husat nem bilong yu?
(HOO-zaht naym bee-LONG yo00?)

My name is

Nem bilong me emi_______
(naym bee-LONG mee emee _____ J)

Nice to meet you.

Gutpela long bungim yu.
(GOOT-peh-lah long BOONG-im YOO)

Please Plis
(plees)
Thank you Tenkyu
(TENK-yoo0)

| can’t speak Tok Pisin
very well.

Mi no save [gut] long Tok Pisin.
(mee noh SAH-vay [goot] long tohk PIH-zin)

I’m lost.

Mi no inap painim rot bilong mi.
(mee no ee-nahp phai-nim rote bee-long mee)

| need a doctor.

Mi nidim dokta.
(me need-eem dohk-tah)

26




Tok Yisin Trans\zv-('or‘

Translating words from Tok Pisin to English is easy at the website:
www.tok-pisin.com

Draw the campsite and equipment Andrew has on the island and label

everything in Tok Pisin.
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Solar JUven HExtreme

Hiding in the bottom of Andrew’s bag, behind the pocket knife and under
the ball of string, is a little bundle of something special. Tucked in there are
just FIVE marshmallows. Your challenge is to build a solar oven to help him
cook them. He’d love a treat of five crispy-skinned marshmallows!

Question: What design elements make a good solar oven?

Hypothesis (prediction): Changing will make the solar
oven cook a marshmallow better.

Suggested equipment: Foil tray, aluminium foil, cardboard box, scissors,
glad wrap. (Andrew will have this equipment too).

Suggested procedure:

1.  Work in small groups to sketch your design for a solar oven. Consider
how large to make it, what materials, if it will have a door, how it will
be positioned.

2. Build the solar oven.

3. As aclass bring all the different solar ovens together and make
predictions about which will cook a marshmallow fastest. How will you
measure this?

4. Place ovens in the sun and position for optimal performance.

5. At exactly the same time, place a marshmallow in each oven and start a
timer.

6. Remove marshmallows at exactly the same time (agree on a suitable
cooking time—5 mins, 30 mins, 2 hours?).

7. Measure how well-cooked the marshmallows are. What measures will
you use? Record the results in a table.

The thing we have changed in our experiment is:

28




Results: (Create a table to record your results.)

Discussion: (What do the results mean for your hypothesis?)

Conclusion: (Was this a fair test? How could it be improved? What did you
learn?)

29



Solar oven design ideas

www.solarcooking.org/plans




Yopua New Guines Snﬁpsko-(—

The island Andrew has washed up on is off the southern coast of Papua New
Guinea. PNG is the closest neighbour to Australia, but how much do you know
about it? Research PNG and condense your findings below:

Capital:
Fopulation:
Languages:

Jovernment :

Jeograpny:

acgriculture:

Industries:

History:

31



Brainstorm an inquiry

In this workbook we have looked at experiments that have helped us understand
the science of survival (some properties of materials for boat building, how seeds
germinate, how to limit evaporation of water and how to design a solar oven).
These have all helped Andrew survive on a deserted island, but now it’s your turn
to think up some questions that you want answers for. It’s your turn to create a

science inquiry!

Step 1: Brainstorm on a sheet of paper a list of questions that you want answers to.
Cut them out in strips.

Step 2: Sort your questions into two broad categories.

Factual- Those with one correct answer- these are factual questions. For example,
What is the boiling point of water? What is the weight of one litre of water?

Opinion- Those with possibly a different answer for everyone you ask. For
example, What is your favourite movie? These questions don’t have a right and
wrong answer because they are based on human opinion, and everyone can have
a different opinion.

Step 3: Throw out the opinion questions (or put them away for another day). Now
sort your factual questions into three separate categories.

A) Questions you can’t test without expert help or equipment.

B) Questions that need a bit of sharpening up (refining) before you, or someone
else, can test them out with an inquiry.

C) Questions that are ready to be investigated now. (One way to check is to give
the question to someone else and see if they need to ask you any more
details to test the question themselves.)

Step 4: Choose a question from B) to refine or from C) that is ready to be
investigated now. Use the following three pages of the workbook to help you
design an inquiry to find an answer.

May the science be with you!
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My Science \nctuiry

My name:

Other people in my group (optional):

My question:

What I think will happen (my prediction or hypothesis):

Why I think that will happen (using science ideas to explain):

What I plan to do (my method):

(Hint: Labelled diagrams often help)

Variables :
What I will change

(Change only one thing)

Variables:
What I will measure

Variables:
What I will keep the same

It will be a fair test because:

33




What happened (my first observations and results):

What happened (my organised data showing patterns or relationships):
(Hint: a graph or table often helps i add graph paper separately if you want)

34




My explanation of my results (using science ideas to explain):

Was it different from/the same as my prediction?

What difficulties did I have?

How could I improve this Inquiry if I did it again?
(Hint: Was it fair? Was it accurate?)

How this science might be important in the world:
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Mzster of the knot

Tying knots is NOT easy, but it is a good skill to have. There are many different
ways to tie a knot depending on what it’s being used for. Your challenge is to
research THREE knots, describe what they are used for and master them.

Tip: Have a look at http://www.animatedknots.com/ to help you practise.

Name of knot:

Good kpot for:

Not suck o good knot for
Time spent mastering knet:

Fastest \ can tie (seconds)

Nome of knet:

@ood knot for:

Mot soch 5 good knot for-
Time spent rnas-{'cring kpot:

Fastest \ can tie (seconds)

Nome of knot:

@ood kpot for:

Net such 2 gooJ knot for
Time spent mastering knet:

Fastest \ can tie (seconds)>
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Create an information brochure using persuasive writing to

advertise Expedition Class. Next year we want more students from
around Australia and the world to be part of the adventure too.

Expand the template below to help plan your brochure.

What malkes | Message
a high cualigy

[@U’@@Bﬂ@]ﬁ?@? 1 Information Sources

1. A clear purpose that

gets the message
across. 2
2. Relevant information
from reliable sources.
3. Well organised sections
with a good mix of text

and graphics. 3
4. Neat, appealing, and

easy to read fonts.
5. No grammatical,

spelling or punctuation
errors.

6. Students can accurately 4
answer all questions
related to facts in the
brochure.
Brochure folding Graphics and images
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Build a glossary of words that you come across in your investigations.

Tip: Use “Word of the day” from the daily reports that appear on the
Expedition LIVE page.




Build a glossary of words that you come across in your investigations.

Tip: Use “Word of the day” from the daily reports that appear on the
Expedition LIVE page.




Desighn an expedition and logo.

Think about what the purpose of the expedition is, where it will be located,
how long it might take and who will be going. Share your ideas on the forum
and it might just become the 2012 Expedition Class adventure.

Expedition 2002 pome:
‘Yurpo.sa

Lecation:

Duration:

Notes:

Lo g0 desi gn
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