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Introduction
What are Independent Science Challenges?
Independent Science Challenges are long-term, in-depth, open-ended science research projects
designed to challenge and extend gifted upper-primary students.

Why are Independent Science Challenges great learning experiences?
Independent Science Challenges are great learning experiences because they:
•
•
•
•
•
•
•
•
•

•
•

•

are student-centred – catering for different abilities, learning styles and personal
interests
are inquiry-based – requiring a discriminating search for information using a variety
of media as well as consultation, experimentation and observation
are open-ended – defying simplistic answers and placing no limitations on where the
student’s interest, research and effort can take them
are independent – allowing the student to take responsibility for their own learning
unrestrained by the collective pace of a group or detailed direction from a teacher
involve higher-order thinking – using analysis, synthesis and evaluation of information
concerning complex and controversial topics
provide opportunities for creativity in original and imaginative products and
presentations
are long-term – necessitating perseverance and effort over many weeks or months
are about people – discovering positive role-models and possible career-paths as
students learn about and meet scientists
help develop responsible citizenship – providing the student with practice in
problem-solving, debating, leadership, organisational skills and informed and rational
decision making; encouraging the student to consider the use and misuse of science; to
acknowledge the need for ecological sustainability; to take personal responsibility and act
for the welfare of Earth and all living things
are inter- and intra-disciplinary – drawing on many disciplines of science and
incorporating other subjects such as maths, English, history, geography, art and music
are supportive of learning – providing a scaffold within which the student has
freedom to pursue interests, make choices about what to research and how to
demonstrate learning
require advanced and critical reading skills.
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Why are Independent Science Challenges an optimal way to learn
Science?
Independent Science Challenges are an optimal way to learn Science because they:
•
•
•
•
•
•

•

encourage curiosity and creativity
are concerned with real-life scientific issues and controversies necessitating dialogue
with scientists and practical learning outcomes demonstrated for real-world audiences
are hands-on – involving experimentation, construction, observation, use of data and
meaningful use of Information Communication Technologies
involve asking good questions, planning and conducting investigations and effectively
communicating results
require understanding and use of scientific methods, scientific language and safe
working practices
develop attributes of scientists – scientific literacy, the ability to access and evaluate
information, effective use of technologies, respect for truth, healthy scepticism and
objectivity
develop positive attitudes towards science – appreciating scientific achievements, the
important role of science and the contribution of scientists from many cultures

Are Independent Science Challenges suitable for all students?
Just as students with lower academic ability need special provision and adjustment to the
curriculum, students with high or extraordinary ability also require the curriculum to be
differentiated in terms of:

•

advanced, complex and challenging content
allowances for self-directed, in-depth learning, higher-order and divergent thinking and
creative problem solving
high-level, real-life or life-like products

•

learning environments that provide for independence, allow flexibility and choice.

•
•

While most students benefit from the opportunity to participate in an independent study,
Independent Science Challenges are intended for very able upper primary/lower secondary
school students and may need modification or significant teacher support to be used with
average-ability students.

How do I know which students would benefit from participating
in an Independent Science Challenge?
There are many useful check-lists available to help you identify gifted students. In brief,
some of the characteristics you may see in students are:

6
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•
•
•
•
•
•

•
•
•
•
•

excellent general and/or specific knowledge – ‘the walking encyclopaedia’
intense curiosity
prolonged attention span
tendency to become immersed in or obsessed with particular topics
advanced reading ability
preference to work by themselves – can be unenthusiastic about ‘group work’ or bossy
with others
preference for the company of the teacher, adults or older children – may not socialise
well with chronological peers
responsibility – displays maturity
ability to do well in tests with minimal effort – may not pay attention but still know all
the answers
intense emotions – empathises with others and is concerned with the injustices of the
playground or world
advanced sense of humour – enjoys jokes and puns
creativity, originality and imagination
problem-solving ability – enjoys puzzles and strategy games
advanced vocabulary
dislike for unchallenging, routine work – works best when challenged

•

may be disruptive when bored – the ‘class clown’ or teacher-baiter.

•
•
•
•

(Note: Some gifted girls disguise their abilities to blend in with their age-peers.)

What is the teacher’s role if the science challenge is ‘independent’?
The teacher (or mentor):
•
•
•
•
•
•
•

recognises the student’s strengths, weaknesses and learning style(s) and helps them
choose appropriate learning experiences that challenge and extend
takes an interest in the student’s learning – discussing, encouraging and guiding
establishes limits, standards and safety guidelines
is flexible and allows the student the space, time and facilities to do their work
assists the student to find and access resources (including human resources)
provides feedback and constructive criticism
doesn’t pretend to have all the answers, but instead, provides a role-model of the ‘lifelong learner’.
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The format of the challenges
Title
Introduction

Global Warning?
The world is getting hotter. Plants and animals are becoming extinct as their
environments change. Floods, heat waves, hurricanes, storms and forest fires
are increasing in frequency and severity. Glaciers and icebergs are melting, the
ocean is expanding and already some countries are beginning to disappear
under the waves.

What have we done to cause global warming and what
will the consequences be?

The challenge in brief
Pre-launch check:
What will happen if temperatures on Earth continue to rise? Create a
Consequences Chart.
Alternative ideas? See pages 13–14

Space to write down
other pre-launch ideas

What does the student know
before commencing research
Starter questions:

How does nature’s ‘greenhouse effect’ work and how has human activity
enhanced it?
How does nature’s ‘carbon cycle’ work and how has human activity interfered with
it?

Questions
designed
What evidence is there that climate change
is really occurring?

to help the student
the
basics of the topic
How can such a small change in temperatureunderstand
have such drastic
effects?
How might global warming affect life on Earth in the future?
How do scientists gather information/evidence about Earth’s past and present
climate and how are they able to predict what is likely to happen to our planet?
What should we be doing now to prevent global warming becoming a
catastrophe?

10
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The format of the challenges
A selection of activities
to choose from to learn
more about the topic
Portfolio possibilities:
•

Find and/or design and conduct experiments to show how the greenhouse
effect and the consequences of global warming work. (Include experiments
dealing with the thermal expansion of water.)

• Investigate the properties of ice and conduct experiments to discover what the
melting of ice at the poles will do to rising sea levels.
• After researching the carbon cycle, write a script and perform ‘This is your
4-billion year life!’ about what might happen to a carbon atom during its
existence on Earth.
• Use the Internet to find weather data for your region for the last 100 years.
Analyse the data to see if you find evidence of significant climate change.
• Report on an endangered animal that is further threatened by climate change.
• Write the front page of ‘The Polar ExDepress’ – a newspaper about the effects of
climate change as experienced at Earth’s Arctic and Antarctic regions.
• Note evidence of climate change on a map of the world.
Alternative ideas? See pages 16–20

The big finish:

Space to write down other
portfolio possibilities
Culminating activity

Educate class members about the issues of global warming and organise for them
to calculate their families’ annual carbon dioxide emissions. In ratifying the Kyoto
Protocol, countries around the world have agreed to reduce their greenhouse
emissions. In the same spirit, encourage class members to examine how they can
reduce or counteract their own contributions to carbon dioxide emissions and sign
up to a mini-Kyoto Protocol.
Alternative ideas? See pages 22–23

Space to write down
other big finish ideas
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A home with altitude
Way back in 1952, Werner von Braun, one of the world’s first and foremost rocket
engineers, predicted that ‘development of the space station is as inevitable as the
rising of the sun’. His dream has become a reality. Since the first two modules were
launched in 1998 the International Space Station (ISS) has orbited the Earth sixteen
times each Earth-day. Piece by piece this 400 kilometre-high laboratory has taken
shape, becoming a 27,000 kilometre per hour home to astronauts from many
different countries.

What is the role of the International Space Station and
what is it like to live there?
Pre-launch check:
Can you fill a page with space station facts without repeating yourself?
Alternative ideas? See pages 13–14

Starter questions:
How has the ISS been put together?
How is the ISS different from its predecessors − Skylab and Mir?
What has the ISS achieved so far?
What is planned for the future of the ISS?
How are spacewalks to the outside of the ISS undertaken?
How do astronauts on the ISS work, eat, sleep, relax and go to the toilet?

36
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A home with altitude

Portfolio possibilities:
• Make a model of the ISS and use the model to explain to your class how the ISS
works and what it does.
• Design a robot that would be useful on the ISS. Explain why.
• Imagine you were selected to visit the ISS. Write a journal based on the real
experiences of space tourists.
• Use the Internet to find out if you can see the ISS from your location − watch it
pass over!
• Analyse the arguments for and against spending money on exploring space by
completing a PMI chart (Plus, Minus, Interesting/Implications).
• Find out who has been there and for how long. Compile a list of ten interesting
facts about the crews.
• Draw or paint the view from a window of the ISS.
Alternative ideas? See pages 16–20

The big finish:
Create a presentation comparing and contrasting the experiences and
achievements of the crews of the ISS with those of an important voyage of
discovery such as Christopher Columbus (1492) or Captain James Cook (1769-70).
Alternative ideas? See pages 22–23
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