
FULL SCIENTIFIC REPORT 

Aim: To see which material (aluminium, fiberglass, polystyrene, natural wool or 

shredded newspaper) would make the best roof insulator by measuring which “model” 

house has the least temperature change (doesn’t allow heat in) 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 fibres. It also doesn’t allow heat to 

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

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 cut 

yourself. 

Extreme caution must be 

applied by cutting slowly 

and carefully with adult 

supervision.  

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.  

Independent: The different types of insulation used such as aluminium, fiberglass, 

polystyrene, natural wool and shredded newspaper. 

Dependent: In this experiment, the temperature in degrees Celsius is being measured. 

Controlled:  

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

material.   

-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. 

- The thermometers have all been pushed to the same depth within the house 



Control Test 

This is the model house without any insulation.  

 

Materials:  

• 6 Thermometers 

• 6 Cardboard boxes 

• Stanley knife 

• Aluminium 

• Fiberglass 

• Polystyrene    

• Natural wool 

• Shredded Paper/Sheets of Paper  

• Clock/Timer 

• Fire blanket 

•  Sticky Tape 

• Blue tack 

• Clock with Alarm 

 

 

 

 

 

 

 

 

 

 

 

 



Method: 

1. Get six boxes that are all of the same size and shape. 

2. Spray paint all of the boxes so that they are the same colour.   

3. Turn the lids upside-down 

4. Fill the lids with the required insulation material (aluminum, fiberglass, polystyrene, natural 

wool and shredded newspaper) until the lid is completely filled.  

5. Place paper over the inside of the lid covering the insulation  

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  

8. Tape the lid to the box using tape.  

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

10. Cut a hole though the center of the lid so that the thermometer can barely fit.  

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 under the same conditions at 9am 

14. Take the temperature of the boxes using the thermometer. 

15. Take the temperature of the boxes every hour until 8pm. 

16. Record  all results in a table 

17. Repeat steps 13-16 four more times 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RESULTS: 

Experiment- Saturday 29/3/2014 
Insulator Temperature in Degrees Celcius at each hour 

Time 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 

 

Experiment- Sunday 30/3/2014 
Insulator Temperature in Degrees Celcius at each hour 

Time 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 Celcius at each hour 

Time 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 Celcius at each hour 

Time 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 

 

 
 

 



 

Various Stages of the experiment: 
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Discussion: 

This experiment is reliable as it was repeated several (3) times and an average was taken of the 

results collected. This increases the reliability of the experiment by reducing the chance of errors 

or any unusual results. Also a test run was done before the final materials were taken to ensure that 

the experiment worked without any faults.  

The experiment is accurate as specific scientific tools were used such as alcohol thermometers with 

a scale from -10 C to 110C to ensure accurate readings were made. These thermometers were 

positioned in the same area of the model homes to read the temperature in the middle of the houses 

to “model” living spaces within the homes. The same materials were used to construct the model 

houses to make the results as accurate as possible, and all model homes were in the same position 

from the heat source (the sun). The timing of the experiment was the same for each trial and lengthy 

(11hours) for each trial from 9am to 8pm.   

The experiment was valid as firstly all model homes started at the same temperature. All rose and 

fell in temperature at the same time, although the degree in temperature change was different. This 

of course was the aim of the experiment. Secondly, the trial results for each insulation show a similar 

pattern, meaning if it kept cooler or hotter in trial one, it did so for all trials. The aluminum insulation 

had the most significant temperature rise, while the wool changed the least. Thirdly and most 

importantly the experiment overall was valid, because the control recorded the worst results. This is 

what was expected because it is a home without any insulation. It was the hottest and kept the heat 

in during the early evening. This is not what is wanted by society during summer and the reason 

insulation is required. Aluminum was also one of the worst insulators. Again this was expected and 

makes the experiment valid. Aluminum is a metal and a conductor of heat. This also explains why 

metal roofing is no longer used as it makes the premises too hot, like in the old styled factories. 

However, the idea from research, that aluminum reflects radiation from heat sources, did not prove 

to be true.  Wool was the best insulator followed by shredded paper and then polystyrene. These 

results again make the experiment valid, because wool, polystyrene and shredded paper are used for 

home insulation (as researched)  as they do slow down the movement of heat by interfering with heat 

convection currents. Fiberglass’ results shows that although it is not the best type of insulation its 

results were not far off the best group and much better than the control and aluminum.  

All model homes started at the same temperature and did allow some heat to enter the homes. The 

weather for all trials was hot and sunny and the temperature rises was according to the weather 

conditions. As mentioned previously wool was the best insulation as its fibers are naturally crimped 

and doesn’t allow much heat in as the research explained. 

Difficulties that were encountered along the way included only being able to do the experiment on 

the weekend and being able to be home for the whole day. This was so that the temperature could be 

taken each hour. Also the experiment was not able to be performed while it was raining as the boxes 

would get wet. It was also hard to make sure to take the temperatures every hour without missing 

any times.  So an alarm had to be set. 

Modifications made to the experiment included pushing the thermometers deeper into the box 

(where living space in a home would be) to get a better reading and reapplying the tape onto the 



boxes. Also the boxes needed to be spray painted as they were different colors (as 6 boxes of the 

same shape and colour was impossible to find). Also the idea at first was to put a 2cm depth of 

insulation in was changed to filling the lid with insulation as all the lids are the same size and shape, 

and it was hard to measure 2cm thickness. 

 

Further improvements that could be made include weighing the amount of insulation so that it’s even 

but this could be a problem as all the materials have a different density. Also by filling the walls of 

the boxes with insulation could get a better reading on what is the best type of insulation. This is 

because most modern homes now have insulation in the walls. Also polystyrene is mostly used in walls 

not the ceiling as research showed, making it a more valid test.  Having a pitched roof could also 

improve the results as it makes it more realistic and accurate. Also having the same color masking 

tape (white tape ran out) would make the results more accurate as 50% of the homes had black tape 

and this could have affected the results.  Black tape would have absorbed heat compared to white 

tape, but it would have had minimal effect. 
 

Conclusion: 

The insulation that allowed the least heat in during hot weather was wool followed by shredded paper, 

polystyrene then fiberglass. The results for these insulations only varied by a few degrees showing 

they are all good forms of insulation. This is because they all slow down the movement of heat 

transfer through convection. The maximum temperature reached throughout the testing period was 

38 degrees. The polystyrene insulator kept the temperature 7.3 degrees lower than the control while 

the wool insulator kept the temperature 6.3 degrees lower than the control. All these 4 forms of 

insulation allowed the homes to cool down by 8pm showing that no other cooling devices would be 

needed. Aluminum came next followed lastly by the control. Their allowing of heat to enter the home 

was quite significant compared to the first 4 types of insulation. The control proves that insulation in 

a home is required as it varied on average by 10 degrees and it kept the heat in the most at 8pm 

making the living spaces stay at an unbearable heat level, therefore ways of cooling would be required 

to lower the temperature. Metals, such as Aluminum, is a good conductor of heat but does not reflect 

radiation as research showed. At the more ambient temperature of 23 degrees, these insulators 

showed little reduction which is good as this is the most comfortable temperature for a house. These 

results and patterns therefore prove the hypothesis wrong as fiberglass was not the best insulator.  
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