SCIENCE TEACHING AND LEARNING THROUGH IMAGES:
Melbourne – Now and Then (Levels 1 to 4)
Teachers’ note: The sample activity below relies on students having access (hard copy or electronic) of pictures of Melbourne that compare the same location now and in the past (as appear on Pages 5 and 6 of this document).  This activity may be modified to compare “now and then” views of other cities. 

Images can be used as powerful tools in the teaching and learning of Science at all VELS levels (1 to 6).  The same images have the potential for being used at different VELS levels: skills, concepts and tasks will differ to suit the age-related needs of the learners.  Examples are provided below for VELS Levels 1 – 4.
 Images (including photographs, two-dimensional and three-dimensional artworks, cartoons, sketches, X-rays, prints and imprints) may be used as:

· stimulus materials to explore student conceptions and attitudes

· stimulus materials to generate student questions 

· exemplars showing students how observed and/or collected information may be recorded instantaneously or over a period of time

· exemplars showing students how observed and/or collected information may be presented

· resources where students can make comparisons of situations/events to which they may not otherwise have access

· assessment (formative/summative) materials.
Sample Level 1 Applications
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Sample Level 2 Applications









Sample Level 3 Applications








Sample Level 4 Applications
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Template for constructing Science-based activities 
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MELBOURNE… 





… then and now








VELS Science learning focus


Students…


… use their senses to explore the world around them; for example…living and non-living things


… describe their … observations using both general and science-specific language; for example, hard, soft, long, short, big, small, strong and weak


… learn about basic procedures and processes, including collecting and recording data





CLASS DISCUSSION STARTERS


Identify and list the living and non-living things that you can see in Melbourne in 1927 and in 2007. 


Which things are the same? 


Which things are different?


Which aspects of everyday life would be the same?


Which aspects of everyday life would be different?


Teacher notes: Students work as a class to identify similarities and differences, whilst the teacher records their comments in a table where all students can see the words.





INVESTIGATIONS


In the 1920s, horses were used for transport.  To stop the horses from getting thirst, many watering troughs were located around the city.





Work in groups of four, using cardboard, to design and make a life-size model of a horse water trough. 


Think about the following questions:


How tall should the trough be?


How long should the trough be?


What shape should the trough be?


If the trough was made of real materials, what would be the best material to use?





Teacher notes: Students should be guided when designing and producing their models, particularly in safe handling of materials.  General class discussion about measurements, including practical exercises, could be included in the learning sequence. 








Other VELS domains:


DCT


English


The Humanities


Interpersonal Development


Mathematics


Thinking Processes





VELS Science learning focus


Students…


… observe and describe phenomena; for example, light…from batteries


… expand their simple scientific vocabulary by using words and terms for concepts such as temperature…light and reflection…and fair testing


… begin to generate questions about situations and phenomena, and suggest forms of observations and measurements that are appropriate for the investigation of their questions


… continue to practise basic procedures and processes, including those involving safety


… repeat observations over time to make predictions





INVESTIGATIONS


In the 1920s, candles were often used as sources of light, especially emergency lighting.





Working in small groups, investigate one of the following questions:





What is the most effective, cheapest, and simplest way to make a dripping wax  shield for a burning candle? (You are limited to using one sheet of newspaper and 10 centimetres of sticky tape to make your design)


Do thin candles burn faster than thick candles?


Does the type of wax used in a candle affect how fast it burns?


Does the shape/ colour of candlelight change as the candle gets smaller?


Which type of battery lasts the longest?


Which type of battery produces the most effective light (consider spread of light/ brightness of light)?











CLASS DISCUSSION STARTERS


Identify and list sources of light and energy that you can see, or know about, in Melbourne in 1927 and in 2007. 


Which energy sources are the same? 


Which energy sources are different?


How does the type of energy you use affect how you live?


What are the advantages and disadvantages of different light and energy sources?


What is the difference between light and heat?


Can you have heat without light?


Can you have light without heat?


Teacher notes: Energy and light sources to consider are:


candles


electric light bulbs


open fires


solar energy


batteries


petrol


electric heaters


gas heaters


halogen lamps


neon lights





Energy and light sources may be considered in terms of availability, environmental friendliness, efficiency, affordability
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… then and now








Other VELS domains:


Communication


DCT


English


The Humanities


ICT


Interpersonal Development


Mathematics


Thinking Processes





Teacher notes: 


Students should be guided when designing and performing experiments 


Safety must be considered when students:


-       undertake experiments, particularly in the safe selection and handling of materials and equipment.  


work with heat and/or light.


The concept of fair testing should be introduced to students at this level.  Consideration of controlled variables and testing only one factor is a good starting point.





Teacher notes: 


Students should be guided when designing and performing experiments 


Safety must be considered when students undertake experiments, particularly in the safe selection and handling of materials and equipment


Fair testing should be followed


Students should be able to distinguish between physical and chemical changes


Students should investigate and describe the properties of:


the materials used to make the product


the product


Students should be able to describe the role of energy in the physical and/or chemical processes they investigate








Other VELS domains:


DCT


English


The Humanities


Interpersonal Development


Mathematics


Thinking Processes





MELBOURNE… 





… then and now








INVESTIGATIONS


Materials research is important in  finding materials which are best suited to perform a particular function at minimum cost in production and use, minimum environmental impact and maximum efficiency.





Design, perform and report on an experiment to investigate one of the following questions:





Which concrete mix ratio (sand/ pebbles/ concrete/ water) makes the strongest concrete for paving?


Which type of coffee mug (ceramic, aluminium, polystyrene, plastic) keep coffee hot for the longest time?


Which type of washing-up sponge is the most absorbent?





Think about the following:


Is cost a consideration?


Is production of wastes in the manufacture of the product a consideration?


Is the environmental impact of the manufacture or use of the product important?





CLASS DISCUSSION STARTERS


Identify and tabulate the types of objects which appear in both in the photographs of Melbourne in 1927 and in 2007 but which may be made from different materials. 


Discuss the advantages and disadvantages of the materials used in each of the products listed for both 1927 and 2007 


Investigate how sustainable practices have been incorporated into modern chemical processing and/or manufacturing plants


Construct models to show how physical and chemical reactions differ, including the reversibility of physical reactions


Teacher notes: Investigate the possibility of having a scientist/ engineer/ manufacturer talk to your class about the manufacture of a locally-used and/or manufactured product.  Include sustainability perspectives (ecological, economic and socio-cultural).





VELS Science standards


Science knowledge and understanding


Students…


… explain change in terms of cause and effect


… identify the characteristics of physical and chemical changes


… describe how substances change during chemical reactions


… identify and compare the properties of the new or changed material/s with those of the original material/s


… explain the role of chemical change in the production of new materials


… use everyday examples to illustrate the transforming and transferring of energy





Science at work


Students…


… explain how sustainable practices have been developed and/or are applied in their local environment


… design their own simple experiments to collect data and draw conclusions


… design and build simple models and write an account of the science that is central to explanation of the model


… use diagrams and symbols to explain procedures used when reporting on their investigations











Teacher notes: 


 Students should be guided when designing and performing experiments 


Safety must be considered when students:


undertake experiments, particularly in the safe selection and handling of materials and equipment


work with heavy and or moving objects


The concept of fair testing should be introduced to students at this level, including:


explanation of variables (dependent; independent; controlled)


usefulness of repeated measurements in terms of data reliability 


The ideas associated with fair testing should be introduced gradually to students.  Consideration of controlled variables and testing only one factor is a good starting point.








Other VELS domains:


DCT


English


The Humanities


Interpersonal Development


Mathematics


Thinking Processes





INVESTIGATIONS


Water clocks work on the principle of gravity.





Investigation 1


Work in groups of four to design and develop a 3-minute water clock.  The clock should, ideally, recycle its water so that it could be used again, and should be made from used materials found in your home. 


How well did your design work? 


How could your design be adapted to produce a 4-minute clock/ 2-minute clock?





Investigation 2


Use a template to construct an aeroplane/ helicopter made from an A4 sheet of paper.  This will become your ‘control’.


Design experiments to test the following questions:


What happens to the distance flown/ time in the air when a wing/blade is widened/ shortened/ curved?


Which wing/blade  shape is best for increasing flight time?
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CLASS DISCUSSION STARTERS


Identify and list the objects that can be moved by using pushes and/or pulls that you can see in Melbourne in 1927 and in 2007. 


Do more objects move by being pushed or by being pulled?


What types of energy transformations are involved in creating a push/ pull?


What types of pushes and pulls can operate in air/ in water/ through soil?


Teacher notes: 


The following ideas may be included in discussions:


change from potential energy to kinetic (moving) energy


gravity 


buoyancy


friction


examples related to everyday life applications e.g. swimming, carts, vehicles, lifting, twisting lids off bottles, sports, mining, windmills, toys. 





VELS Science standards





Science knowledge and understanding


Students…


… use the words push and pull in discussing how things can be moved and stopped


… identify forms of energy and energy transformations in the everyday world


… use appropriate scientific vocabulary to describe and explain their observations and investigations





Science at work


Students…


… plan, design, conduct and report collaboratively on experiments related to their questions about …non-living things and events


… select and use simple measuring equipment, use a range of appropriate methods to record observations…


… describe the concept of a fair test and identify the variables associated with an experiment


… develop fair tests to make comparisons and explain how they have controlled experimental variables


… explain how scientific knowledge is used, or could be used, to solve a social issue or problem








VELS Science standards


Science knowledge and understanding


Students…


… 


… 


… 


… 


… 


… 





Science at work


Students…


… 


… 


… 


… 











CLASS DISCUSSION STARTERS








INVESTIGATIONS
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Other VELS domains:





FOLLOW-UP ACTIVITIES








OTHER ACTIVITIES
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