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Year 9 Science 

Open Ended Assessment Task 1, 2014 

Notification 

Due dates:   Part 1:   Week 8 ___________________ 

    Part 2:   Week 11 Monday 7 April, 2014 

Task 
Context 

 

Much of the energy produced in Australia is used in households. Australians are becoming more and 
more dependent on energy to maintain a good standard of living. This is placing more pressure on our 
Earth's resources particularly with the burning of fossil fuels to produce electricity. With the cost of 
electricity dramatically increasing, architects and scientists are continually researching and developing 
ways to increase the energy efficiency of houses. 
 
In this task, your challenge will be to research, a component of the house that is energy efficient.  
Features of a house which may include:  

 Insulation 

 Position of house on land  

 Position of rooms in the house in relation to the sun.  

 Design of windows and roof- materials or shape used 

 Colour of paints and  

 Other materials to lower the use of energy.  
 
In the diagram below, it shows various methods to produce an energy efficient house. Select ONE of 
these methods to plan and perform a valid and reliable first hand investigation to test the effectiveness 
of the feature eg Is wool a better insulator than water 
 You will need to write a scientific report based on your experiment. 
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Outcomes being assessed 

 

SC5-5WS produces a plan to investigate identified questions, hypotheses or problems, individually and collaboratively 

 

WS5.1 Students identify data to be collected for an investigation by: 

a. describing the purpose of an investigation 

c. selecting possible sources of data, including secondary sources, relevant to the investigation 

d. justifying why variables need to be kept constant if reliable first-hand data is to be collected in controlled experiments 

 

WS5.2 Students plan first-hand investigations by: 

a. planning and selecting appropriate investigation methods, including fieldwork and laboratory experimentation, to 

collect reliable data (ACSIS165, ACSIS199) 

b. describing a logical procedure for undertaking a range of investigation types 

c. designing controlled experiments to collect valid first-hand data 

d. specifying the dependent and independent variables for controlled experiments 

e. accounting for the use of an experimental control as appropriate 

 

WS5.3 Students choose equipment or resources for an investigation by: 

a. identifying appropriate equipment and materials 

b. identifying the appropriate units to be used in collecting data 

c. selecting equipment to collect and record reliable data or information, using digital technologies as appropriate, e.g. 

data loggers 

d. assessing risks and addressing ethical issues associated with these methods (ACSIS165, ACSIS199) 

 

SC5-6WS Undertakes first-hand investigations to collect valid and reliable data and information, individually and 

collaboratively  

 

SC5-7WS Processes, analyses and evaluates data from first-hand investigations and secondary sources to develop evidence-

based arguments and conclusions  

 

SC5-9WS Presents science ideas and evidence for a particular purpose and to a specific audience, using appropriate scientific 
language, conventions and representations  
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Explanation of the task: 

This task will be available in electronic form and shared on google drive. Also refer to an example of a scientific report 
(a student sample) available on google drive as a guide to complete your task. 
 
This task is to be submitted in TWO parts: 
 

Part 1: 15 marks  
(To be completed in LOGBOOK.) 
This part is to be written OR typed in the LOGBOOK and is to be submitted _______________ 
                                   

a) Choose a topic,  

b) Complete background research to explain all aspects of the topic (between 150 -250 words, with word 

count included),  

c) Write an aim (What you want to investigate? written in terms of your independent and dependent variables) 

d) Write an hypothesis (A clear statement predicting the outcome of the investigation written in terms of your independent 

and dependent variable) 

e) Identify all variables – independent, dependent, controlled. 

f) List materials (A complete and accurate list of all the things used in the experiment) 

g) Write a Risk Assessment (Identify hazards & outline how the hazards will be reduced) 

 

Part 2: 35 marks  
(FULL SCIENTIFIC REPORT TYPED ON A4 PAPER) 
                           NOTE: The LOGBOOK is only for your DRAFT.  
This part is to be typed and is to be submitted Monday 7 April 2014, week 11 
 
Write a FULL SCIENTIFIC REPORT, including all of the following: 

a. Aim 

b. Hypothesis 

c. Risk assessment 

d. Variables -– independent, dependent, controlled and control test 

e. Materials/equipment 

f. Method 

g. Results in table form. Must have photographs of various stages of experiment. 

h. Discussion (Define and discuss the validity; reliability and accuracy of your experiment. Explain the results/ 

trends of your final experiment and discuss any difficulties encountered when performing the experiment, 

modifications made and the effect of these modification as well as further improvements to the investigation 

that could be carried out. Relate your first hand investigation results to the research found in the secondary 

sources.) 

i. Conclusion 

j. Bibliography (using style below) 

 You will need to write an accurate bibliography following the style found at this website (you can 
access this link via your Aquinas desktop page): 

DO NOT SUBMIT IT AS A TABLE!!! 
https://sites.google.com/site/frdenisfoleyresourcecentre/bibliography-template 

 
For full details on what is expected in each section read the marking criteria.  

https://sites.google.com/site/frdenisfoleyresourcecentre/bibliography-template
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Marking Criteria: Year 9 Assessment Task 1 2014  
Part 1- page 1 and 2 of LOGBOOK 

Marking Criteria for Science Understanding 
Marking Criteria Marks 

 research accurate, succinct and relevant information on the topic within the 150 - 

250 word limit (written in log book) 

9-10 
 

 research correct information on the topic within the 150 - 250 word limit or has 

accurate information but is outside the word limit 
7-8 

 research some relevant information 5-6 

 research information on the topic 3-4 

 research some information 1-2 

Marking Criteria for Practical Skills    - Working Scientifically     

Marking Criteria Marks 

 chooses a topic and writes an accurate aim in correct format* 

 writes a hypothesis in correct format* and justifies 

 outlines at least 3 ways to reduce the risk to themselves and others in a table 

 includes all correct variables (dependent, independent and control) 
 lists all appropriate equipment (including safety equipment) and/or resources to perform the 

task 

5 

 chooses a topic and writes an appropriate aim in correct format 

 writes a hypothesis in correct format 

 outlines 3 ways to reduce the risk to themselves and others 

 includes correctly 2 of the following: the dependent variable, independent variable 

and control 

 lists appropriate equipment (including safety equipment) and/or resources to perform the 

task 

4 

 chooses a topic and writes an aim that can be tested 

 writes a hypothesis  

 outlines 2 ways to reduce the risk to themselves and others 

 includes correctly 1 of the following: the dependent variable, independent variable 

and control 

 lists appropriate equipment (including safety equipment) and/or resources to perform the 

task 

 
3 

 chooses a topic and write an aim 

 attempts to write a hypothesis  

 outlines a way to reduce the risk to themselves and others 

 Attempts variables 
 lists some equipment and/or resources to perform the task 

 
2 

 chooses a topic 
 lists some equipment  

0-1 
 

 

* format refers to correct tense and wording. 
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Part 2 Marking Criteria for Full Scientific Report and Bibliography 

Marking Criteria for Practical Skills     - Working Scientifically     
Marking Criteria Marks 

 describes a thorough logical procedure for undertaking a simple or controlled experiment to 

collect valid first-hand data and is in correct format 

 includes repetition/(3 trials) in method 

 makes and records observations and measurements accurately over three trials using the 

appropriate units in results section 

 uses a range of data collection strategies and technologies  
 

9-10 

 describes a logical procedure for undertaking a simple or controlled experiment to collect 

valid first-hand data  

 includes repetition/(2 trials) in method 

 makes and records observations and measurements accurately over three trials using the 

appropriate units in results section 

 uses a data collection strategy  

 

7-8 

 describes a procedure for undertaking a simple or controlled experiment and is mostly in 

correct format 

 makes and records observations and measurements accurately but does not have several 

trials OR  appropriate units in results section 

 uses a data collection strategy  

 

5-6 

 describes a basic procedure for undertaking a simple experiment  

 makes and records observations and/ or measurements in results section  

 uses a data collection strategy 
 

3-4 

 makes an attempt to describe a basic procedure for undertaking a simple experiment  

 makes an attempt to record observations  
0-2 
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Marking Criteria for Problem solving- Working Scientifically     

Marking Criteria Marks 

 Discusses suitable modifications to the method and materials to improve the experiment 

 Completes an accurate and thorough discussion by doing all 4 of the following: assess the 

validity, reliability, accuracy of the final completed experiment and explain the results for 

the final experiment 

 Complete an accurate conclusion which states the findings, identifies the trends and 

justifies the result 

 

13-15 
 

 Outline suitable modifications to the method and materials to improve the experiment 

 Completes an accurate discussion by doing 3 of the following: assess the validity, 

reliability, accuracy of the final completed experiment and explain the results for the final 

experiment 

 Complete a conclusion which states the findings, and  identifies the trends OR gives a 

reason for the result 

 

10-12 
 

 Identifies the suitability of the final method and materials used  

 Completes an accurate discussion by doing 2 of the following: assess the validity, 

reliability, accuracy of the final completed experiment and explain the results for the final 

experiment 

 

7-9 

 Identifies the suitability of the final method or materials used  

 Makes an attempt to reference 1 of the following: outline the validity, reliability, accuracy 

of the final experiment  

 Makes an attempt to write a  conclusion 

4-6 
 

 Write a statement related to the final method or materials used 

 Write a final statement related in some way to the experiment 

0-3 
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Marking Criteria for Communication- Working Scientifically     

Marking Criteria Marks 

 accurately tabulate all results from the experiment and draw graphs to show trends and 

patterns where possible 

 write a full scientific report (predominately) in 3rd person with 9 -10 of the following 

headings: title, aim, hypothesis, variables, materials, risk assessment, method (must start 

with a verb, use measurement & equipment, show repetition & is logical), results, 

discussion and conclusion(experimental report) 

 accurately complete a bibliography using the HARVARD system with AT LEAST 3 

DIFFERENT TYPES (e.g. internet, interview, books, DVD journals) resources and listing 

at least 5 resources-  

BIBLIOGRAPHY NOT IN A TABLE 

9-10 

 accurately tabulate results or draw graph/s to show trends and patterns where possible 

 write a scientific report with 7-8 of the following headings: title, aim, hypothesis, variables, 

materials, risk assessment, method, results, discussion and conclusion 

 draw tables and graphs mostly correctly 

 accurately complete a bibliography using the HARVARD system with AT LEAST 2 

DIFFERENT TYPES resources and listing at least 4 resources OR as for A grade but only 

mostly correct 

BIBLIOGRAPHY NOT IN A TABLE 

7-8 

 writes thorough results  

 write a scientific report with 5-6 of the following headings: title, aim, hypothesis, variables, 

materials, risk assessment, method, results, discussion and conclusion 

 draw tables and graphs with some parts correct 

 complete a bibliography mostly correctly using the HARVARD system and listing at least 

3 resources 

BIBLIOGRAPHY NOT IN A TABLE 

5-6 
 

 writes results 

 write a scientific report with 3 -4 of the following headings: title, aim, hypothesis, 

variables, materials, risk assessment, method, results, discussion and conclusion 

 draw tables or graphs with one part correct 

 complete a bibliography with some parts correct using the HARVARD system and listing 

at least 2 resources OR list more than 2 URL’s 

 
3-4 

 identify a result 

 write a scientific report with 1 -2 of the following headings: title, aim, hypothesis, 

variables, materials, risk assessment, method, results, discussion and conclusion 

 present results in any format 

 name a resource 

0-2 
 

 

Mark Summary 

Science 
Understanding 

Working 
Scientifically 

Practical Skills  

Working 
Scientifically 

Practical Skills 

Working 
Scientifically 

Problem Solving 

Working 
Scientifically 

Communication 

TOTAL 

 
 

/10 /5 /10 /15 /10 /50 
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Scientific LOGBOOK 

Name:  Blake Diamond       Class: 9 RED 

 

Title Experiment-The Best Type of Roof Insulation 

Research 

 

 

 

 

 

 

 

 

 

 

 

 

The main purpose of insulation is to create a barrier around a 

building (over the roof, on the wall or beneath the floor).  It is 

used to reduce the amount of heat entering the home on a 

warm day, or to reduce the amount of heat loss on a cold day. 

The main type of insulation is done through the roof. Heat 

escapes via the roof through winter, and seeps in during the 

summer. Roof insulation stops these patterns, saving people 

money on heating and cooling, as well as the world on excess 

energy usage.  

Heat travels into the home mainly by convection currents or 

radiation. The purpose of this investigation is to find the best 

type of material that can be used as insulation. 

There are many types of insulation materials. The types that 

will be researched and experimented upon include:- 

Aluminum: Aluminum is a conductor of heat energy. However, it 

does reflect radiation from heat sources, so it can be used to 

reduce heat transfer through radiation. 

Fiberglass: Fiberglass is a good conductor as it is able to trap 

the air between the fibers so that no heat is allowed to enter 

during warmer weather and no heat is lost through the colder 

months. .  

Polystyrene: This material breaks up the air into trapped 

pockets, which obstructs heat transfer through convection. It 
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is often stuffed into the air-gap between walls and ceilings. 

This interferes with the transfer of heat through convection. 

Natural Wool: Wool fibers are naturally crimped, which traps 

the air into lots of tiny pockets in colder weather and doesn’t 

allow heat in during hotter times. It stops heat transfer 

through convection. 

Shredded Newspaper: Newspaper slows down the movement of 

heat. It takes heat longer for it to pass through the newspaper 

making it a good insulator. 

 

Aim  

To see which material (aluminum, fiberglass, polystyrene, 

natural wool or shredded newspaper) would make the best roof 

insulator by measuring which “model” house has the least 

temperature change as a percentage during summer weather.  

Hypothesis The house that will have the smallest heat change as a 

percentage will be the one with the fiberglass insulation. This is 

because fiberglass is a good conductor of heat as it is able to 

trap the hot air between the fibers. It allows no heat to enter 

the living space during warmer weather as hot air is trapped in 

the roof. 

Independent 

Variable 

The different types of insulation used such as aluminum, 

fiberglass, polystyrene, natural wool and shredded newspaper. 

Dependent 

Variable 

In this experiment, the temperature change as a percentage is 

being measured and therefore is the dependent variable.  

Controlled 

variables 

-The house “models” need to be the same size, shape, structure 

and made of the same material.   
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-Same thickness of insulation 

-Insulation needs to be put under the roof in all models 

-The houses will be placed in the same location at the same time 

for each of the trials. 

-The measurements of temperature will be taken at the same 

time. 

-The size and location of the hole that the thermometers are 

inserted through must be the same. 

Materials 

 

 

 6 Thermometers 

 6 Cardboard boxes 

 Stanley knife 

 Aluminum 

 Fiberglass 

 Polystyrene   

 

 Natural wool 

 Shredded Newspaper.  

 Clock/Timer 

 Fire blanket 

 

 

Risk 

Assessment 

 

RISK WHY IT’S A RISK WAYS TO 

PREVENT IT 

Fire It is a risk because 

the insulators could 

get overly hot and 

burn the models 

down by catching 

on fire. 

Keep an eye on the 

“model” houses and 

have a fire blanket 

close by to put out 

any flames.  

 

Stanley Knife When cutting a 

hole in the “model” 

houses for the 

thermometers, you 

could easily slip and 

Extreme caution 

must be applied by 

cutting slowly and 

carefully with adult 

supervision.  
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cut yourself. 

Broken 

Thermometers  

When inserting the 

thermometer into 

the “model” houses, 

if too much 

pressure is applied, 

the glass 

thermometers 

could snap and 

break, causing 

bleeding.  

Do not force the 

glass 

thermometers into 

the box. If it is not 

inserting smoothly 

the holes need to 

be bigger and have 

adult supervision is 

necessary.  

 

 

Draft Method- Thursday 20/3/2014 

 
1. Get boxes that are all the same size and colour.  
2. Turn the lids upside-down 
3. Fill individual lids with one of the required materials (aluminum, fiberglass, polystyrene, 

natural wool and shredded newspaper).  
4. Place paper over the inside of the lid where the insulation is 
5. Tape the paper to the lid so that it is sealed and no insulation can escape 
6. Place the lid on top of the box. 

7. Tape the lid to the box 

8. Seal off all gaps so that the air cannot escape 

9. Cut a hole though the center of the lid.  

10. Insert the thermometer the same distance down through the box. 

11. Seal up and secure the thermometer using blue-tac. 

12. Place all boxes outside so that the sun is on them at the same time and that they are all in the 

same weather condition 

13. Take temperature of boxes every hour. 

14. Record Results 

15. Repeat steps 12-15 over a number of different days 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
Page 12 

 
  

Draft Method- Saturday 22/3/2014 
1. Get boxes that are all the same size. 
2. Spray paint all of the boxes so that they are the same colour.   
3. Turn the lids upside-down 
4. Fill individual lids with one of the required materials (aluminum, fiberglass, polystyrene, 

natural wool and shredded newspaper).  
5. Place paper over the inside of the lid where the insulation is 
6. Tape the paper to the lid so that it is sealed and no insulation can escape 
7. Place the lid on top of the box using the same tape. 

8. Tape the lid to the box using the same tape.  

9. Seal off all gaps so that the air cannot escape. 

10. Cut a hole though the center of the lid.  

11. Insert the thermometer the same distance down through the box. 

12. Seal up and secure the thermometer using blue-tac. 

13. Place all boxes outside so that the sun is on them at the same time and that they are all in the 

same weather condition 

14. Take temperature of boxes every hour. 

15. Record Results 

16. Repeat steps 12-15 over a number of different days 

 

Test the Experiment- Saturday 22/3/2014 

Results: 

 

 
Insulator Temperature in Degrees at each hour 

 9am 10am 11am 12pm 1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 

Control 23 23 24 24 24 25 25 - - - 24 23 

Polystyrene 23 24 24 25 25 25 26 - - - 25 23 

Shredded 
paper 

23 23 25 25 26 26 26 - - - 24 23 

Fiberglass 23 23 24 25 25 26 27 - - - 24 24 

Wool 23 23 24 24 24 25 26 - - - 25 24 

Aluminum 23 23 25 25 26 27 28 - - - 23 22 
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Fix Experiment- Sunday 23/3/2014 
I needed to push the thermometers deeper into the boxes to get a better reading. Also the tape sealing the box 

for the shredded paper has come off so we needed to reseal it.  

 

Draft Method-Tuesday 25/3/2014 
1. Get boxes that are all the same size. 
2. Spray paint all of the boxes so that they are the same colour.   
3. Turn the lids upside-down 
4. Fill individual lids with one of the required materials (aluminum, fiberglass, polystyrene, 

natural wool and shredded newspaper).  
5. Place paper over the inside of the lid where the insulation is 
6. Tape the paper to the lid so that it is sealed and no insulation can escape 
7. Place the lid on top of the box using the same tape. 

8. Tape the lid to the box using the same tape.  

9. Seal off all gaps so that the air cannot escape. 

10. Cut a hole though the center of the lid.  

11. Insert the thermometer into the center of the box so that it is midway down.  

12. Seal up and secure the thermometer using blue tack. 

13. Place all boxes outside so that the sun is on them at the same time and that they are all in the 

same weather condition 

14. Take temperature of boxes every hour. 

15. Record Results 

16. Repeat steps 12-15 over a number of different days 
 

Experiment- Saturday 29/3/2014 
 

 
Insulator Temperature in Degrees at each hour 

 9am 10am 11am 12pm 1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 

Control 23 23 27 29 30 32 31 28 27 27 26 25 

Polystyrene 23 24 25 25 28 30 29 27 26 25 24 24 

Shredded 
paper 

23 23 25 25 26 29 30 27 25 24 24 23 

Fiberglass 23 24 28 29 29 29 32 30 28 27 25 24 

Wool 23 23 24 27 27 28 29 27 25 24 23 23 

Aluminum 23 23 27 30 30 32 32 30 29 29 27 25 
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Experiment- Sunday 30/3/2014 
Insulator Temperature in Degrees at each hour 

 9am 10am 11am 12pm 1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 

Control 23 23 25 30 34 35 38 37 27 25 25 25 

Polystyrene 23 22 25 27 33 33 29 31 26 24 24 24 

Shredded 
paper 

23 23 25 27 31 31 31 30 26 24 23 23 

Fiberglass 23 23 25 29 33 33 34 31 26 24 23 23 

Wool 23 22 25 29 33 34 33 32 26 24 23 23 

Aluminum 23 23 26 30 34 35 36 36 34 28 26 26 

 

Experiment- Saturday 5/4/2014 
Insulator Temperature in Degrees at each hour 

 9am 10am 11am 12pm 1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 

Control 21 23 24 25 26 26 27 26 25 25 24 24 

Polystyrene 21 23 24 24 25 25 25 26 25 25 24 24 

Shredded 
Paper 

21 22 22 23 24 24 25 26 24 24 23 23 

Fiberglass 21 22 23 24 24 25 26 26 25 24 23 23 

Wool 21 21 22 24 24 25 25 26 24 24 23 23 

Aluminum 21 22 22 24 25 26 26 27 26 26 25 25 

 

Average Temperature 
Insulator Temperature in Degrees at each hour 

 9am 10am 11am 12pm 1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 

Control 22.3 23 25.3 28 30 31 35.3 30.3 26.3 25.7 25 24.7 

Polystyrene 22.3 23 24.7 25.3 28.7 29.3 28 28 25.7 24.7 24 24 

Shredded 
Paper 

22.3 22.7 24 25 27 28.3 28.7 31 25 24 23.3 23 

Fiberglass 22.3 23 25.3 27.3 28.7 29 29.7 29 26.3 25 23.7 23.3 

Wool 22.3 22 23.7 26.7 28 29 29 28.3 25 24 23 23 

Aluminum 22.3 22.7 25 28 29.7 31 31.3 31 29.7 27.7 26 25.3 
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