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 Interactive Teaching in Science and Technology (Ideas and Resources) 

1. Topic, and Intended Year Level  

 

 Materials, their properties and uses (with a focus on sustainability) – Year 4 

 

2. Strands, Sub-Strands and Achievement Standard(s) being Addressed: 

ACARA 

Science Understanding 

Chemical sciences 

 Natural and processed materials have a range of physical properties; these properties can 

influence their use (ACSSU074) 

Science as a Human Endeavour  

Use and Influence of Science 

 Science knowledge helps people to understand the effect of their actions (ACSHE062) 

Science Inquiry Skills 

Questioning and predicting  

 With guidance, identify questions in familiar contexts that can be investigated scientifically 

and predict what might happen based on prior knowledge (ACSIS064) 

Planning and conducting 

 Suggest ways to plan and conduct investigations to find answers to questions (ACSIS065) 

 Safely use appropriate materials, tools or equipment to make and record observations, using 

formal measurements and digital technologies as appropriate (ACSIS066) 

Processing and analysing data and information  

 Use a range of methods including tables and simple column graphs to represent data and to 

identify patterns and trends (ACSIS068) 

 Compare results with predictions, suggesting possible reasons for findings (ACSIS216) 

Evaluating 

 Reflect on the investigation; including whether a test was fair or not (ACSIS069) 

 

Communicating 
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 Represent and communicate ideas and findings in a variety of ways such as diagrams, 

physical representations and simple reports (ACSIS071) 

Elaborations 

 Describing a range of common materials, such as metals or plastics, and their uses 

 Investigating a particular property across a range of materials 

 Selecting materials for uses based on their properties 

 Considering how the properties of materials affect the management of waste or can lead to 

pollution 

Science / Year 4 Achievement standard 

By the end of Year 4, students apply the observable properties of materials to explain how objects 

and materials can be used. They describe situations where science understanding can influence their 

own and others’ actions. 

Students follow instructions to identify investigable questions about familiar contexts and predict 

likely outcomes from investigations. They discuss ways to conduct investigations and safely use 

equipment to make and record observations. They use provided tables and simple column graphs to 

organise their data and identify patterns in data. Students suggest explanations for observations and 

compare their findings with their predictions. They suggest reasons why their methods were fair or 

not. They complete simple reports to communicate their methods and findings (Australian 

Curriculum, 2011). 

SACSA (design) 

 Students learn a range of specific design skills, which help them to design more effectively 

and develop their thinking and capacity to effect change. [F] [T] [KC3] 

 Identifies the reasons for managing resources effectively and for working in personally and 

Socially safe and responsible ways. Id • In • KC1 

 Demonstrates effective use of a broad range of materials and equipment, and 
reflects on their personal interaction with resources they use. Id • T • KC7 

 Identifies a range of ways in which the design of everyday products, processes and 
systems is related to those who use them. In • T • KC1 (SACSA, ?) 

 
 
3. Before Views 

 In order for students to enjoy and learn from a new unit of work, assessment of prior knowledge is 

necessary. The assessment helps teacher’s gain insight into student understanding which can assist 

in the provision of tasks within the Zone of Proximal Development. ‘These assessments are for 

diagnostic purposes only, and they should not be graded. They can help you gain an overview of 

students’ preparedness, identify areas of weakness, and adjust the pace of the course (CMU, 2012). 

 

Knowledge  



Heidi Karo – 2109422                                                                                                        EDUC3624 
karo0012@flinders.edu.au                                                                                               Wednesday – 12-2 
 

3 
 

 For the following tasks, students’ prior knowledge would be assessed through a concept 

map, based on current understandings of natural and processed materials, their properties 

and uses (Skamp, 2012). ‘Having students create concept maps can provide you with 

insights into how they organize and represent knowledge. 

 This can be a useful strategy for assessing both the knowledge students’ have coming into a 

program or course and their developing knowledge of course material (CMU, 2012). 

Skills 

 Students’ skills would be assessed during a performance task. The teacher would use an 

observation checklist and write notes about each student’s progress. 

  The task may include categorising materials based on their properties and uses, using a 

thermometer to test temperature, collecting and recording data or steps involved in a 

design brief. This activity could take place individually or in groups (Hammerman, 2008).  

Attitudes 

 Students’ attitudes would be assessed formatively. A teachers’ observation checklist could 

be used. Alternatively, a student self-assessment could be provided for each student, 

perhaps in the form of a simple checklist or table with feelings/attitudes listed alongside 

science/technology based elements of the curriculum (Hammerman, 2008). 

 

4. Children’s Questions and investigations – based on the 5E’s (see 6.) 

Question 1 - Engage 

 Uses of materials, the art of paper making 

 Teacher refined question - ‘How is paper made?’ 

 With an introduction into the history of paper making (being invented in China in 

105AD– resulting from examining wasps nests made of chewed up wood fibre), 

students make their own paper using recycled newspaper, magazines, bits of 

flowers and gold paper wrappings 

 (Fox, 2008), (Littledyke, 2009) 

 This is a very hands-on and inclusive activity and all students would be capable of 

being involved. I changed the activity with the use of a variety of materials and with 

a focus on sustainability 

 Students would report their findings in the form of a class book complete with a 

step by step process of paper making and photos and/or diagrams of each stage  

 

Ideas developed in this lesson – 

 Material qualities and uses 

 Man-made materials have been designed for specific purposes 

 Humans often look to nature for their inventions 
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 Paper is made of trees, the properties of wood fibre 

 

Extension ideas for elaboration- 

 This activity could involve a more in-depth exploration of paper, how it is made and the 

environmental impact of paper making on the planet 

 Students could make a class book out of the paper 

 Students could make cards and raise money for a charity 

 

Skills (working scientifically) 

 Questioning and predicting 

 Communicating 

Question 2 (Design Brief) - Explore 

 Packaging and design 

 Teacher refined question - ‘I have to package the jelly I made for my sisters birthday party, I 

need to make the container from scratch, what is the best material for holding the jelly?’ 

 In pairs, students create a design brief for a container to hold jelly. Students will investigate, 

design, build and evaluate the container. The container must have a lid and be turned 

upside down without the jelly falling out. Include a name and label for the product.  

 (Littledyke, 2009), (Fleer, 2011) 

 I developed this investigation from a project my daughter worked on last year in 

year 4. I found a number of resources that helped inform the development of the 

idea.   

 The design brief would include a short description of the design problem and a proposed 

solution. It would describe the typical user of the container and their needs, and state a 

proposed solution in terms of how it will solve the problem (holding the jelly). The design 

brief would include a sketch or sketches of the solution. The design brief would provide a 

planning tool for the project and act as a living document that may be changed throughout 

the design process (Intel, ?). 

Ideas developed in this lesson – 

 Selecting materials for uses based on their properties 

 Materials have certain qualities and can be used to perform certain jobs 

 Some materials repel water 

Extension ideas for elaboration- 

 Considering how the properties of materials affect the management of waste or can lead to 

pollution 

 The power of advertising and logo design 

 Fair test for materials best suited to holding/carrying jelly 
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Skills (working technologically) 

 Interpreting a design brief 

 Critiquing, designing, making 

 Working in groups, contributing to discussions 

 Research skills 

 capacities to identify and critique the values underlying the intentions, design, manufacture 

and consequences of any technology  

 create innovative solutions to design briefs and problems 

 manipulating materials to create products, processes and systems including information and 

communication technologies 

 skills in communicating their thinking, ideas and plans for products, processes and systems 

 responsible management and duty of care towards themselves and others when designing, 

making and using 

 capacities to apply their design and technology learning to other Learning Areas 

 

 

  Design Brief – Jelly Transport 

 

Context 
 

 
 Jelly Transport is an exercise in exploring and selecting materials for uses 
based on their properties. A product must be created to hold Jelly.  
 

 

Task 
 

 

 You are required to design, make, critique and evaluate a 
container that would be able to transport jelly.  

 You must also design and make a label for your product. 

 When complete, you must test the containers ability to hold jelly 
and make a report of the process. 

 

Requirements 
 

 

 You are required to work in pairs. 

 You may use any material but pre-existing containers cannot be 
used. You may use a total of three materials for your container. 

 You must be able to hold the container upside down for 30 
seconds without the jelly falling out. 

 You are required to submit a report with your design and 
container with label. The report could take the form of a 
PowerPoint presentation, poster, chart or oral presentation. 
 

 

Critiquing 
 

 

 Investigate materials used in making containers using a resource 
like the internet or The Resource Centre and consider why. 
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Designing 
 

 

 Consider a range of containers designs and different ways the 
container could be made. 

 Consider a range of materials and test their suitability. 

 Ask questions like: Is this material going to absorb the jelly? Will it 
hold the jelly better if I add another material? Is it able to be 
turned upside down? Are there any environmental features I 
could consider? 

 Consider the best label to advertise your container and design a 
number of layouts. 

 Consider the most suitable way of presenting your report. 
 

 

Making 
 

 

 After the design phase, make your container with the most 
suitable material/s. 

 Make the label and attach to the container. 
 

 

Critiquing/Evaluating 
 

 

 Check your work against the requirements outlined above.  

 Reflect on the process you used. Consider whether your container 
does what you intended. 

 Explain your understanding of the process and findings, produce 
report. 

 

Question 3 – Explore  

 Rubbish and compost, materials and decomposition 

 Teacher refined question - ‘Why can’t I put my chip packet in the compost at school?’ 

 Students will take 3 pieces of rubbish from the bin, organic and inorganic. They will 

investigate and observe different types of materials and their rate of decomposition. 

Students will also observe the effects of decomposers. In pairs, students will compare rates 

of decomposition of organic and inorganic materials by placing different materials in jars 

with soil. Students also engage in discussion about the benefits of composting and recycling.  

  (Littledyke, 2009), (Gov of WA, 2011) 

 The activity would start with a bin audit, creating a more relevant task. Students will work in 

pairs with other students in the class to assist with differentiation, making sure that the 

groups are always changing so as to provide a variety of collaborative/relational learning 

experiences throughout the investigations. 

 A chart of material decomposition against time would be used. Photos could be taken of the 

process as well.  

Ideas developed in this lesson – 

 Develop an understanding of material qualities  

 Develop an understanding of compost and sustainability 

 Develop an understanding of decomposition 

 Different materials decompose at different rates 
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Extension ideas for elaboration- 

 Students could also engage in discussion about the benefits of composting and recycling at 

school and develop a system to compost or recycle classroom or school waste. 

 Students could visit a local organic farm 

 Students could research various methods of recycling plastics 

 Make art made from recycled objects  

 School rubbish/recycling audit 

Skills (working scientifically) – 

 Questioning and predicting 

 Planning and conducting 

 Evaluating 

 Processing and analysing data 

 Communicating 

Question 4 (Fair test) - Elaborate 

 Investigating insulation – measure water temperature to investigate the thermal insulation 

capacity of materials, observe, record and interpret results. 

 Teacher refined question - ‘Which material best insulates water in a can?’ 

 Lesson begins with whole group discussion on keeping warm and insulation – ‘what kinds of 

materials do we use to keep ourselves warm?’ Students then hypothesise and conduct a fair 

test. The test involves students using empty food or drink cans of hot water, a thermometer 

and a variety of materials. In small groups, students measure water temperature to 

investigate the thermal insulation capacity of materials. Students observe, record and 

interpret results. 

 (CEC, 2006), (Littledyke, 2009), (Primary Connections, Material World, stage 2 - Natural and 

Processed Materials, 2008), (ORBIT, 2012) 

 I have changed this activity only slightly due to its relevance to the class and topic, I have 

added some possible lesson extension ideas (see below) 

 Results would be presented in graphs, showing the differences in water temperature against 

insulation material.  

Ideas developed in this lesson –  

 Develop an understanding of materials and their qualities 

 The concept of insulation, materials used to reduce the rate of heat transfer 

 Conducting a fair test 

 Different materials effect the rate of heat transfer 

Extension ideas for elaboration -  

 Investigating insulation as restricting heat flow is essential for important sustainability 

concepts and can assist in children’s understandings of some of the bigger, global ideas.  
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 Discussions regarding global warming and the reduction of greenhouse gases can take place. 

The reduction of energy use through preventing heat loss such as in efficient house 

insulation could also be addressed. Wearing more clothes when it is cold rather than use a 

heater, helps to reduce greenhouse gas emissions and the burning of fossil fuels is another 

possible idea for discussion. 

 Other possible ideas for development could include students exploring ice and insulation, 

animals and migration, tropical and polar animals and heat loss or energy efficient house 

design (Littledyke, 2009). 

Skills (working scientifically) – 

 Plan and conduct an investigation 

 Question and predict 

 Describe key features of fair testing 

 Process and analyse data and information 

 Evaluate 

 Communicate and participate in discussions  

 Work safely with scientific equipment and tools 

 

5. Trying Out a Fair Test Investigation 

Question 

 ‘Which material best insulates water in a can?’ 

Materials and Equipment  

Each child would need: 

 Science work book, graph paper 

Each group would need: 

 4 identical aluminium drink cans with lids pulled (made sure there are no sharp edges) 

 4 material samples of a similar thickness (to wrap around can) – for example wool, polar 

fleece, cotton, aluminium foil, plastic from a raincoat 

 1 digital thermometer 

 1500ml hot water – below 50◦c for safety (hot water would be prepared in a ‘safety zone’. 

 1 X 500ml measure 

 1 funnel 

 Elastic bands 

 1 timing device 

What I did 

Set-up 

1. Collected my materials (see list above). 
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2. I set up a safety zone to prepare and pour hot water. 

Test steps 

1. I collected 1500ml of hot water in a bucket near the sink (no hotter than 50◦c for safety 

reasons), tested the starting temperature and recorded it (43◦c). 

2. I made sure I had my table ready to record my results (see ‘results’). 

3. Set the timer for 30 minutes. 

4. Used the funnel to pour the water into the cans (up to top). 

5. Wrapped the material evenly around can (making sure not to overlap). 

6. Used two elastic bands to wrap and hold the material tightly around the can. 

7. Started the timer. 

8. Tested the temperature of the water after 30mins through the top of the open lid. 

9. Recorded the results on a sheet of paper. 

10. Entered the results on a column graph (see graph below).  

 

Variables involved 

To investigate which material best insulates water in a can, students will: 

 
CHANGE 

 

 
The material that is wrapped 
around the can – wool, foil 
insulation and newspaper 

 
Independent variable 

 
MEASURE/OBSERVE 

 
The temperature of the water 

in the can 

 
Dependant variable 

 
 

KEEP THE SAME 
 

 
The type of can, the amount of 
water, the initial temperature 
of the water, the area where 

the can is placed 

 
 

Controlled Variable 

(Primary Connections, Material World, stage 2 - Natural and Processed Materials, 2008) 

My investigation constituted fair testing  

 With the involvement of questioning, testing of predictions, collecting and interpreting 

evidence and drawing conclusions, I conducted a fair test. My investigation involved 

variables, a key component to fair tests. Prior to the investigation, variables were identified 

(see above). It is only by fair testing that I was sure what I changed; the material had 

affected what was being measured; the temperature of the water. 
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Results 

Conclusions 

The fair test showed that the can wrapped in aluminium foil had the lowest temperature after 30 

minutes followed by the can wrapped in plastic, then the paper and finally wool. The results suggest 

that wool is the best material for insulating water in a can. 

How the investigation could be improved for use by pupils 

 This investigation would be fun and informative but could be adjusted easily to suit different year 

levels or abilities. The investigation could be simplified with an observation taking place. Students 

could test with their hands touching the can rather than conducting a fair test. Another option could 

be to repeat the test but with two layers of the material. A range of house insulation materials could 

also be used with an investigation into the most effective house insulator.  This could then lead on to 

an investigation into other methods of keeping the house warm or cool.  

6. Justification/Discussion 

 With the use of the Primary Connection; the 5 E’s Interactive Teaching approach (Primary 

connections, 2008) and with further research, I have generated four student questions that can be 

used to develop scientific and design/technology knowledge, ideas and skills. Through these 

activities, students meet the ACARA and SACSA outcomes for science and design/technology. 
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 The Primary Connections 5E’s Interactive Teaching structure for learning in science can be adjusted 

to suite the curriculum for design/technology. It derives from the constructivist viewpoint. The 

constructivist approach views learning as ‘an active process in which learners try to make sense of 

their experiences to construct understandings about the world (Skamp, 2012)’. The stages involved 

in the 5E’s approach are developed to allow children to engage actively. The ‘Children’s Question 

Approach’ which is very much a constructivist ideology, allows students to construct their own 

knowledge on the basis of what they already know (Skamp, 2012). The four questions that I 

developed fit into the teaching sequence for the 5E’s, the sequence, including my questions are as 

follows –  

Engage: During this phase, the teacher engages students with an introductory exercise or 

demonstration. Question number 1 would capture students’ interest through the use of a fun and 

accessible activity - paper making. There are many possibilities for learning within this activity. The 

engage phase is also an ideal opportunity to assess for prior knowledge through a concept or mind 

map. 

Explore: During the explore phase a hands on experience of the phenomenon is provided, this is an 

ideal stage to assist the development of student questions. Questions 2 and 3 are based on this 

exploration phase.  

Explain: During the explain phase, scientific explanations for observations and conceptual 

understandings are developed. This stage could involve a presentation or diary/report of some kind. 

Elaborate: The elaborate phase is all about extending understanding. New connections are made, a 

fair test works well here. Question number 4 is my example of a fair test and involves the planning 

and conducting of an investigation.  

Evaluate:  The evaluate phase is an opportunity for reflection and reviewing learning. This is an ideal 

opportunity for a literacy product to be created in response to the learning journey.  

 Within the 5E’s framework and the constructivist pedagogy, the teacher acts as more a facilitator 

rather than a deliverer of facts. The teacher builds programs that develop concepts. These concepts 

are embedded in issues that are meaningful for students. Science language and communication are 

fostered and students learn ‘how’ rather than learn ‘that’, helping to build connections and 

encourage deep learning, in turn, inspiring a love of learning in both science and technology (Skamp, 

2012).  
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