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Big ideas in the Stage 5 

Science syllabus
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MODELS

A model is a mathematical or physical representation based on a simplified set of assumptions. Models provide a means of testing and predicting behaviour within limited conditions. [p. 49]

Rewrite this definition for a model in your own words.

	


The syllabus specifically refers to three models. For each, outline the main features of the model using diagrams as appropriate.

The wave model [5.6.1]

	


The atomic structure model [5.7.1]

	


The Watson-Crick model of DNA [5.8.2]
	


THEORIES

A theory is a coherent explanation of a body of experimental evidence, based upon a small number of assumptions. A theory provides predictions that can be tested against observations. [p.50]

Rewrite this definition for a theory in your own words.

	


The syllabus specifically refers to five theories. For each, outline the main features of the theory.

Atomic theory [5.7.1]

	


Cell theory [5.8.1]

	


The theory of evolution by natural selection [5.8.3]

	


Big Bang theory [5.9.1]

	


The theory of plate tectonics [5.9.2]

	


LAWS
A law is a simple and precise statement that has been shown to be universally reliable. It describes phenomena that occur with unvarying regularity under the same conditions. [p.49]

Rewrite this definition for a law in your own words.

	


The syllabus specifically refers to six laws. For each, describe the law qualitatively and give an example.

Newton’s 2nd law of motion that describes the relationship between force, mass and acceleration [5.6.2]

	


The relationship between distance, speed and time [5.6.2]

	


Newton’s 3rd law of motion that relates acceleration to a change in speed and/or direction as a result of a net force (action and reaction) [5.6.2]

	


The relationship between voltage, resistance and current [5.6.3]

	


The law of gravity – the force of gravity between two objects is related to their masses and distance apart [5.6.6]

	


The law of conservation of matter – new compounds are formed by rearranging atoms rather than creating matter [5.7.3]

	


STRUCTURES AND SYSTEMS 

A structure consists of separate entities linked together to form a whole. A system consists of parts that work together (interact) to form a whole. [p. 13, 50]

Describe the parts, functions and interactions for six specific examples of structures and systems in the syllabus. Use diagrams or tables as appropriate.

Circuits [5.6.3]

	


The systems in multicellular organisms that serve the needs of cells [5.8.1]

	


Coordination systems maintaining humans as functioning organisms [5.8.4]

	


Responses of body systems to infectious and non-infectious diseases [5.8.4]

	


The human reproductive system [5.8.4]

	


Ecosystems [5.10]

	


HUMAN IMPACT

The syllabus specifically refers to three examples of human impact. For each, explain how human activity has impacted on the environment.

Impact on ecosystems [5.10] – could include salinity, species extinctions, land clearing

	


Resource use [5.11.1] – should include use of fossil fuels, renewable and non-renewable energy sources, Greenhouse effect

	


Pollution [5.11.2] – should include gases causing ozone depletion.

	


CURRENT AUSTRALIAN RESEARCH

Outline an area of current Australian research (and identify the scientist or team of scientists involved in this research). Ideas include nanotechnology (the ICT biosensor), identification of SARS virus, vaccines for AIDS or malaria, ethanol as a replacement fuel, etc. [5.5]

	


Analyse how your chosen area of research might affect people’s lives [5.5]

	


TECHNOLOGY

The syllabus specifically refers to seven areas of technological achievement. For each, describe an application and evaluate its impact on society and/or the environment. [5.3 and 5.12]

Simple machines  eg Egyptian use of inclined planes to build pyramids

	


Communication technology using Electromagnetic Radiation  eg. Mobile phones

	


Electronics  eg Global positioning systems
	


Nuclear energy in medicine  eg. Radiation therapy for cancer

	


Nuclear energy in industry eg. Rolling out thin sheets of steel
	


Biotechnology  eg. Cochlear implants
	


New materials  eg. Aussie Olympic team fast skin swimsuits, teflon

	


CONTRIBUTIONS FROM OTHER CULTURES [5.1]

Identify a scientific idea from a different culture and discuss the impact of this idea on scientific development.

Examples could include 

· Fireworks, pottery from the Chinese, 

· Astronomy from the Arabs, Mayans,

· Pottery glazes from India

· Copper extraction, paper, mummification from Egypt, etc, etc

	


SCIENTIFIC IDEAS THAT HAVE CHANGED OVER TIME [5.2]

Outline how the model of the atom has changed over time referring specifically to the ideas of the Ancient Greeks, Dalton, Thompson, Rutherford and Bohr. 

	


DEBATABLE ISSUES - POINTS OF VIEW [5.4]

Identify a controversial scientific issue and discuss evidence supporting opposing points of view. Issues might include the theory of evolution, cloning, stem cell research, genetically modified food, embryo research, etc.

	


COMPUTER TECHNOLOGY SKILLS

Databases use fields and records to create tables of information that can be searched, sorted and queried to find specific categories of information. Identify a database program and describe a database you have constructed.

Spreadsheets record data in tables and are particularly useful for creating graphs. Identify spreadsheet software you have used and describe how you used the software.
The internet is a wonderful source of information on many scientific issues. Describe the steps you have taken in searching the World Wide Web for information on a scientific topic.

1st HAND INVESTIGATIONS

Define (and give an example) what is meant by the following terms:

Hypothesis: ______________________________________________________________________________________________________________________________________________________________________

Prediction: ______________________________________________________________________________________________________________________________________________________________________

Independent variable: ______________________________________________________________________________________________________________________________________________________________________

Dependent variable: ______________________________________________________________________________________________________________________________________________________________________

Control: ______________________________________________________________________________________________________________________________________________________________________

Observations: ______________________________________________________________________________________________________________________________________________________________________

Inferences: ______________________________________________________________________________________________________________________________________________________________________

Units of measurement: ______________________________________________________________________________________________________________________________________________________________________

Risk assessment and safe work practices: ______________________________________________________________________________________________________________________________________________________________________

Data collection: ______________________________________________________________________________________________________________________________________________________________________

Repeat trials: ______________________________________________________________________________________________________________________________________________________________________

Tables / Graphs: ______________________________________________________________________________________________________________________________________________________________________

Valid conclusions: ______________________________________________________________________________________________________________________________________________________________________
