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[nformation for Teachers

The NSW Stages 45 Science Syllabus reguires sudents to complete & least one Student Research

Project (SRP) in each of Stages 4 and 5.

Bdow ae suggested roles to support both the teacher and student in managing the project. It is not
the only gpproach you can take, but it may suggest ideas for the involvement during the project.

ativities

teaching invedtiagtion skills

displaying arange of common and topicd

problems and possible solutions.
Introduce the task by providing written and
ord ingructions, simulus materid, models of
projects and timelines

Role of Teacher Role of Student
Prepare for the SRP by: Deveop knowledge and skillsin problem
- conducting Smple problem solving solving and in conducting fair tests.

Refer to pages 9, 10, 11 & 12 for more details
on the skills.

Think about the project.

Sart alog book or process diary.
Express areas of interest and potentia
problemsor issues.

Provide support as sudents decide on a
problem or area to invedtigate.

Ask questions to dlarify the task. Discussthe
project with friends and family.

Explain criteria used to assess work. Research idess.

Approve student problems/research topics. Refine a statement to describe a problem and
negotiate gpprova of teecher.

Provide support and resources. Suggest areas Develop aplan for the project.

for background research.

Approve student plans. Refine the plan and negatiate approva of

teacher.

Provide processes for ordering of equipment

Negotiate time and resources to run

and completing experiments. experiments.
Assess progress and provide congructive Provide a progress report to your teacher.
feedback. Refine project from feedback.
Provide support for anadyss of results. Andyse data collected.
Provide modds of presentation. Write a report.
Establish a conducive environment for the Seek peer review of your draft report.
evauation and editing of reports.
Submit your find report.
As=ss and provide feedback.

Useresults a school leve. ‘
Select and submit best 10 projects for Intef
Young Scientist Awards

Have a school award ceremony.

Refine your project asrequired for incluson
in other award schemes.
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Where (o | start?

Firgt of dl, don’t panic! {“‘1 /
. . =
The Student Research Project (SRP) is an investigation that needs ~ s - e
to be carried out as part of your science course. It has been designed 1|qu LS :k (
0 you can demondrate to your tescher and to your fdlow students \ l\}:qj j,{l

your <kills in planing and carying out invedigaions, solving S
problems, communicating idess and how you respond to condructive :J
evdudion from your peers. Once you have completed your project you will be an expert in your
chosen area. By sharing your findings with the rest of your class, you will be adle to pass on the
vauable information you have discovered.

During Stage 4 (Years 7&8), your teacher may dlow you to work on a project with fdlow
dudents. However, during Stage 5 (Years 9&10) your invedigation must be completed on your
own. By this dage, it should be easier as you have dready had practicel The project is to dlow you
to show how your investigation skills have developed.

This booklet has been devdoped to guide you through completing an invedigation, in an easy to
folow forma. The project you complee bdongs to you, and you should be proud of your
achievements, regardliess of the find assessment you receive. With practice you will become better
a choodng topics and completing tasks. Some project ideas have been provided, but there are many
others. Don't forget to use the Internet and the library. Also, vigt or contact locd scientific or
technologicd orgarisaions as they may have promotiond materid to guide you in your
invesigations Most companies are only too hgppy to assst with genuine enquiries reated to ther
products Stat by taking to ther public rdations depatment, but as your questions ggt more
technica, you may need to spesk to a research scientist, or a member of the laboratory daff. Don't
forget to check the company websites firg!

Condgder safety when choosing your project. You may have to carry out a risk assessment.

Remember . . .

& Your project cannot involve explosions or poisonous or flammable substances.

© You must not use domestic supply (240 Valt) dectricity when constructing circuits.

@ You must not be crud to animas Studies of vertebrate animas need gpprova of the School’s Anima
Care and Ethics Committee (get details from your teacher) and; lastly

& Do not damage the environment.
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Time is one of the mogt critica factors when trying to complete a project such as the Student

Research Project. Once you have been given detals from your science teecher about your SRP
and decided on a auitable topic, you should st down and work out how to ensure you complete the
project on time. You will have a leest 4 weeks to complete your project, but you will find that the
time goes by quickly. A timdine of events dlows you to plan the time required for each component
of the project. Set redlidtic gods for this aspect, mega-crystas don’t grow overnight!

Remember to dlow extra time for disastersl A good example is FHdo the dog digging up your
drips of caefully buried plagic you are waiting for to decompose. Or how about Huffy your pet
chicken scratching around the carefully placed seeds that you are waiting for to germinate (because
she thought they were food!).

The timdine bdow is one suggedtion. Of course, it will have to be modified to it your needs.
Tak to your teacher. Y ou may find a better plan that will be more suitable for your specific project.

Week 1
Week 2
Week 3
Week 4

Week 5

Week 6
Week 7
Week 8

Later ...
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Sample timeline
Choose your topic. Think about an aim. Discuss it with your teacher.
Carry out library research, make phone calls, write letters.
Design experiment(s), discuss them with your teacher. Allow time for repetition.

Organise the equipment you require, refine your experiment, and discuss the details
with your teacher and the school laboratory assistants.

Identify the dependent and independent variables. Set controls. Select the method
you will use to collect results. Carry out the experiments. Analyse the results.
Calculate sources of error such as sample size & selection, measurements or poor
control of variables. Discuss these with your teacher.

Write a draft report and obtain feedback from your teacher, parents and friends.
Edit the draft report.
Submit your completed project.

Take a deep breath ... it is over (until next time!)

Refine your marked project and submit it in a local, state or national science
award and competition.



What do

coffee
Water pollution grounds or Cigarette butts
and the effect on tea leaves

local floraand deconpose

do to soil
acidity
levels?

qui ckl y?

Effectiveness of

Do all spid i
natural plant dyes o all spiders spin

similar webs?

What are the
environmental
benefits of
glass
recycling?

What isthe fat content
of sausages?

Other ideas you might consider:

The impact of introduced species in your local area. Examples of introduced species:
Indian myna, tradescantia (wandering dew), pigeons, rabbits, foxes, lantana, balloon
vine, cane toad.

Lifecycle observations of a particular plant or animal species in your backyard, school
grounds or local environment.

Do all cereals absorb the same amount of milk?

What effect does toothpaste have on bacteria?

Which brand of shoe provides the most cushioning while playing sport?

Does white chalk last longer than coloured chak?

What is the best (and safest way) to remove moss from paving in the shady areas of
your backyard?

Do all plastic shopping bags carry the same weight without breaking?

Do professionally developed photographs fade as quickly as those printed from your
home PC (on photograph quality paper)?

Which plastics are biodegradable? (This might be a longer term project)

For even moreideas check the Science Stages 4-5, Syllabus Support Document.
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The Log booik

What isalog book?  Why should | have one?

A log book, or process diary, as some people cdl it, is a record of the deps involved in
completing a SRP. The log book can be an exercise book especidly desgnated for your project.
Your log book doesn't have to be neat, typed up or lavishly illudtrated. It is to be wsed as a record of
how you went about completing your task and what you were thinking. It should indude reevant
diagrams, sketches, photos and anything dse to show your planning and progress through your
project. It is dso a good indicator of how long you took on each aspect of the project. Its purpose is
to record what actudly heppened through your project. It will dso record your thinking and
decisons if unexpected things occur. Some projects may involve extensve records, while others
may require less deailed information. Your project will determine the extet of the detal supplied
inyour log book.

Bdow is a sample entry from a log book. Remember to include detals of phone cdls mede, letters
sent, discussons with teachers, etc.

S a_1rt each entry Record al |
th the date r el evant
i nfornation
Collected soil samples from a Tested 8 different soil samples
number of locations around the for the presence of salt. Ms.
school. Stored them in labelled Sz?nter orgar_used asilver
containers, indicating location nitrate solution.

and surrounding vegetation. o
Requested some distilled water

to dissolve any salt out of the
soil. Will only use a small
amount of the soil samples so
that tests for other substances
can be done later.

Took photographs of each area
and recorded photo number to
identify particular sample area.

Submit your log book to your teacher a regular intervas to obtan vauable feedback on your
progress and keep you on the right track. The log book should be used to assgt you in the writing
up of your find report. Make sure you keep origind data and maintain accurate records.
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A suggested PLAN,of attack!

Adapted from:

Hackling, M. W. (1998). Working Scientifically: Implementing
and assessing open investigation work in science. A resource book
for primary and secondary teachers of science. Perth: Education
Department of Western Audtralia
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What problem or question are you investigating?

What do you know about this problem from persona knowledge and
experience? What have other people done in this area or what information is
dready available about this?

Find out about dependent and independent variables and apply the
information to your experiment.

What hypothesis are you testing?

State your hypothesis as a relationship between the independent and
dependent variables.

Predict what you think will happen. Explain why.

What must be done to ensure testing is fair?

Describe any experimentd set-up using alabelled diagram and explain how
you will collect your data.

Are there any specia safety precautions to consider?

Carry out some preliminary trids. Were there any problems?

How did you modify your experiment to fix the problems?

Collect and record the data you need to test your hypothesis. Is a datatable
gppropriete here?

How did you make sure your data were accurate?

Whét is the best way to organise and analyse your data? Is it appropriate to
draw a graph? What type of graph is most suitable?

Are there any patterns or trends in your data? Whét is the relationship
between the variables you have investigated? To whet extent is the
hypothesis supported by the data?

Using science concepts, explain the patterns, trends or relationships you have
identified in your data. What is your concluson?

What were the main sources of experimenta error?

How confident are you with your conclusions?

How could the design of the experiment have been improved to reduce error?
What have you learned about the topic of your investigation? Was the
outcome different from your prediction? Explain.

What have you lear ned about the methods of investigating in science?

| must remember to



How do I present my work?

A sdientific invedtigation can be presented in a number of ways. It could be a written scientific
report. Your investigetion could include a modd or it could be a multimedia presentation. How you
present your project depends on the method you choose to communicate your findings Here are
some hints when submitting your fina project.

Is the purpose of your investigation expressed dearly, without being ambiguous.

If it is handwritten, is it eassy to read? If it has been completed on a word processor, make sure

dl apects are correct before the find copy is printed and submitted. Use your computer

effectively, especidly for checking your grammar and spelling.

Have you written your procedure in alogica sequence, with your audience in mind?

Have you described  the equipment and explained why you are using it?

Areyour results clear and easy to follow? Have you used the correct units?

The use of grgphs in your results may be gppropricte. It depends on your investigation. There

ae many types of graphs that can be sdected such as bar graphs, column graphs, line grephs

and pie graphs. Choose the type of grephs you will use carefully. Make sure their use is

purposeful. &
If photographs are used, they need to be clear (i.e. in focus) and have some 1
important purposein your project, not just included ... “to pad it out”. T s

A Dbibliogrgphy is a record of any sources from which you have extracted any idess or
information. Use an accepted method of referencing sources.  Discuss types with your teacher or
librarian. Include internet web dtes if you have used information form them. Here are three
examples from the bibliographies of some science journds.

Haire, M. & Kennedy, E. (1999). Core Science 1. JacarandaWiley.

Hackling, M.W. Working scientifically: Implementing and assessing open investigation

work in science. Education Department of Western Audrdia, January 1998.

Hdix. (2000) Extracting DNA in your kitchen.

http:/Avww.publish.csiro.au/cybersciencelheix/ TH70/TH70b4.htm
Acknowledgements. The recognition of any support you received isaprofessona courtesy.
Don't forget your log book. Itisapart of your project. It is only authentic if it is used asan
ongoing record.
Has your teacher asked you to present your project to your class? Are there opportunitiesto
present or display your project for the school community?
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Syllabyg Links
Complete 2 SRP”

of why [ shoyld

The NSW Board of Studies has indicated that during years 710, two student projects must be completed.
You must complete at least one project during Stage 4 (Years 7 & 8) and a completely separate project
during Stage 5 (Years 9 & 10). One of the projects you complete during this time must involve a ‘hands-on’

practica investigation.

The boxes below, and on the pages that follow, outline the skillsyou are expected to demongtrate by the time

you complete your science course. The SRP is an excdlent opportunity to practice many of them. You can
check to see which of them you have addressed. They have been taken from the Science Stages 45 Syllabus.

You are not expected to be able to include dl of these in one project. However, by the end of your science
course in Stage 5, you should have experienced al of these to achieve the related outcomes. This table is
here for you to assess your achievement of syllabus outcomes through your SRP and dlows you to identify

your strengths and weaknesses.

SYLLABUS
SKILLSCONTENT and OUTCOMES

Tick the skillsyou hope
to demonstrate by
completing your SRP

4/5.13.1 identify data sourcesto:

describe a problem, hypothesis or question that can be tested or researched

propose possible sources of data and/or information relevant to the investigation

identify what type of information or data needs to be collected

justify why particular types of data or information are to be collected

identify the appropriate units to be used in collecting data

recommend the use of an appropriate technology or strategy for collecting data or
gathering information

formulate a means of recording the data to be gathered or the information to be collected.

4/5.13.2 planfirst-hand experiencesto:

identify variablesthat need to be kept the sameif first-hand dataisto be collected

specify the dependent and independent variables when planning controlled experiments

describe alogical procedure for undertaking asimple or controlled experiment

establish an gppropriate timeline for an investigation.

4/5.13.3 choose equipment or resourcesto:

identify advantages and limitations of using particular laboratory equipment for a
specific task

sdlect gppropriate equipment (including safety equipment) and/or resources to perform
the task

describe waysto reduce therisk to themselves and others when working in the laboratory
or fidd

OUTCOMES How did you go?
413 daifiesthe purposeof an 5.14 identifiesaproblem and
investigation and, with guidance, produces independently produces an
aplan to investigate a problem appropriate investigation plan
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More skills yoy'i] gain ...

SYLLABUS
SKILLSCONTENT and OUTCOMES

Tick the skillsyou hope
to demondrate by
completing your SRP.

4/5.14 perform firs-hand investigationsto:

follow the planned procedure when performing an investigation

usetime and resources effectively

safely and efficiently congtruct, assemble and manipulate identified equipment

record data using the appropriate units

evauate and modify experimenta procedures

demonstrate the use of safe and hygienic work practicesincluding the correct use of
safety equipment

OUTCOMES

How did you go?

414  followsasequence of ingtructions 514  undertakesfirst-handinvestigations
to undertake afirst-hand investigation independently with safety and competence

4/5.15 gather first-hand information to:

make and record observations and measurements accurately over anumber of trids

use arange of data collection technologies and strategies independently

OUTCOMES

How did you go?

415 usesgiven criteriato gather first- 515 gathersfirst-hand detaaccurately
hand data

4/5.16 gather information from secondary sour cesto:

use arange of sources, including CD-ROMs and the Internet, to accessinformation

use key words, skimming and scanning techniques to identify appropriate information

extract information from column graphs, histograms, divided bar and sector graphs, line
graphs, composite graphs, flow diagrams, other texts and audio/visual resources

summarise information from identified ord and written secondary sources.

OUTCOMES

How did you go?

416  accessinformation from identified 516 accessinformation from awide
secondary sources variety of secondary sources

4/5.17 processinformation to:

collate information from a number of sources

distinguish between rdevant and irrdlevant information

check the reliability of gathered data and information by comparing them with
observations or information from other sources

organise data using avariety of methods including diagrams, tables, spreadsheetsand
databases

criticaly analyse the accuracy of scientific information presented in mass media

identify trends, patterns, relationships and contradictionsin dataand information

apply mathematical conceptsto assist analysis of dataand information

OUTCOMES

How did you go?

417 evaduaestherdevance of dataand 517 explainstrends, patternsand
information relationshipsin data and/or information
from avariety of sources
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Even more skills yoy'[] gain !

SYLLABUS
SKILLSCONTENT and OUTCOMES

Tick the skillsyou hope
todemondrate by
completing your SRP

4/5.18 present information to:

sdlect, and use appropriately, a discussion, explanation, procedure, exposition, recount,
report, response or experimenta record for ora or written presentation

select and use an gppropriate medium to present data and information

select and use an appropriate method to acknowledge sources of information

use symbols to express rel ationships, including mathematical ones, and appropriate units
for physical quantities

use drawings, diagrams, graphs, tables and flow charts to show relationships and present
information clearly and/or succinctly

sdlect and draw the appropriate type of graph (from column graph, histogram, divided
bar, sector or line grgph) or diagram to convey information and relationships clearly and
accurately.

OUTCOMES

How did you go?

418  with guidance, presents 518 sdectsand uses appropriate forms
information to an audience to achieve a of communication to present information
particular outcome. to an audience.

4/5.19 think critically to:

justify inferencesin light of gathered information

identify datawhich support or discount ahypothesis, aquestion being investigated

make generdisationsin relation to ardevant sat of observations or experimenta results

anticipate and/or respond to problems asthey arisein practica situations

use modes, induding mathematica ones, to explain phenomenaor make predictions

use cause and effect relationships to explain ideas

OUTCOMES

How did you go?

419 drawsconclusonsbased on 519 usescritica thinking skillsin
information available evauating information and drawing
conclusons

4/5.20 solve problemsto:

identify the nature of a presented problem

describedifferent strategies that could be employed to solve an identified problem

useidentified strategiesto develop arange of possible solutionsto a particular problem

evd uate the appropriateness of different strategies for solving an identified problem

OUTCOMES
420 usesanidentified strategy to solve 520 sdectsand uses appropriate
problems drategiesto solve problems

How did you go?
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Guess what? ., yes there's more!

Tick theskillsyou hope
SYLLABUS todemondrate by
SKILLSCONTENT and OUTCOMES completing your SRP

4/5.21 usecreativity and imagination to:

seek evidence to support claims

evauate evidence for rdiability and validity

produce cregtive solutions for problems

proposeideas that demonstrate coherence and logical progression
apply critical thinking in the consideration of proposas
formulate cause and effect relationships.

OUTCOMES How did you go?
421  usescredtivity and imagination to 521 usescredivity and imaginationin
suggest plausible solutions to familiar the andysis of problems and the
problems. development of possible solutions.

4/5.22.1 work individually to:

independently plan and conduct investigations, communicate information and
understanding and solve problems

set and work to redlidtic timdlines and goals

aocept responsibility for maintenance of a safe working environment for themselves and

others
evad uate the effectiveness of their performance in completing tasks
OUTCOMES How did you go?
422 completeavariety of individud 522  independently plans, implements
and team tasks with guidance. and evaluates the effectiveness of avariety
of tasksasan individua and asateam
member.

When you submit your Student Resear ch Project, your teacher will be checking for evidence thet
you are able to demonstrate achievement of the outcomes.
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A case study ... (o inspire yOu

Trevor Francis from Dorrigo High School is a former Young
Scientigt of the Year. His project was sdected out of over 4000
others to illustrate the best science and most origind concept seen
that year.

His project idea started when he noticed that fog, which often
smothers the Dorrigo hills, condensing as water on his father's car
windscreen and also on the stoneguard mesh on the front of the car.
This was happening even though the area was in drought. Trevor
then wondeed if he could use screens to collect water from the fog.
Trevor designed experiments to test different mesh sizes and
carefully measured the amount of water each produced. He did this
by firstly constructing three troughs to collect any water. Above two
of these he attached metal frames (1 nf), one with regular meta fly
screen, the other with shadecloth. (The trough without any frame
attached above, was used as Trevor’s contral).

The project was carried out over a period of
three weeks. Each morning he measured the
amount of water that was collected. A
summary follows:

A Contral 13145 mL
B Shadecloth 44765 mL
C Metal Flyscreen 32365 mL

To Trevor's surprise the shadecloth collected
the most condensed water (from the overnight &
fog). He anticipaed the meta flyscreen
would be the most successful.

Trevor dso redised his experiment had some flaws in the design. The control lacked a frame (without any
form of screening) and surrounding trees may have affected the totd amount water collected as they formed
an area of protection.

A conclusion to Trevor’s Experiment.

He designed away of ingtaling similar screens on the roof of his house and shed, so that water could be
collected and used appropriately on his family’s property.
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Intel Young Scientist Awards

Each year the Science Teachers Association of New South Wades offers a competition for science
students to present their projects to a wider audience. These projects are generdly of an outstanding
nature and represent the school’s best efforts in each of the defined categories Information booklets
ae supplied to ALL schools early in Teem 1 so that dudents can commence ther projects early.
Now that it is a requirement in Stages 4 & 5 to complete a least one project in each dage, this
competition is something tha may be of benefit to students There are numerous prizes awarded
each year. Check with your teecher to obtan information regarding the judging criteria ALL
dudents who complete a project a school levd ae entitled to receive a Certificate of Participation
if the competition organisers are notified by the closng dates. Students whose entries are submitted
for date judging and are successful in reaching the top 10 in the State will receive a Certificate of
Excdlence. The top 3 students in the state will ecelve money prizes and could be in the running for
a mgor prize Such mgor prizes ae Young Scentis of the Yea, Intd Prize, Powerhouse
Experimentation Prize, Specid School Prizes and other prizes that change on ayearly basis.
Y ou may present your scientific investigation in one of the following categories

Scientific Research, one of the most popular aress entered, where sudents investigate a

problem, and present their investigetion in aformd written scientific report.

Multimedia dlows you to present your invedigation in a cregive way. Science can be

communicated in many ways. Are you good a teking photos? Or usng a video camera? Wha

about usng a program like “PowerPoint’? Use one or more of these methods to pass on your

scientific message.

Working Models dlow you to present your scientific investigetion as a product. It could be an

invention or something which solves a problem.

Creative Writing is an interesting way of presenting an aspect of your investigation. Your

imaginaion and scientific ideas can be portrayed for a particular audience.

THE SCIENCE MUST BE CORRECT IN ALL CATEGORIES

The InteP Young Scientis Awards are organised by the Science Teachers Association of NSW with
support from Intel® Audrdia, the NSW Depatment of Education and Training, and The Powerhouse
Museum, Sydney.
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The SRP and other avenues
to utilise your hard work

Locd
Science
Competitions

Annud
Specid
Awards
\A Student
Research
/ Project
BH P Awards
Due July each yesr
w
Intel* Young
Scientist Awards
Due August eech year
Intel®
Internationd Science &
Engineering Fair
USA

Ask your teacher for details regarding information about these activities or go to
http://mwww.stansw.asn.aulysys20resl.htmto see what other student have resear ched.
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