
Junior Cycle Science - Second Year

  Investigating		                                Communicating	                            Knowledge and understanding 

Learning outcomes in focus 

Students should be able to:
NS4  Produce and select data(qualitatively/
quantitatively), critically analyse data  to 
identify patterns and relationships,  and 
justify conclusions

PW1  Select and use appropriate measuring 
instruments

PW2 Identify and measure/calculate 
length, mass, time, temperature, area,  
volume, density  and speed 

Learning intentions  
We are learning:

•	 how mass and volume affect density and 
	 to apply our knowledge of the relationship  
	 between these two factors to determine 	
	 how the floatation of objects could be 	
	 improved
•	 to design, plan and conduct an  
	 investigation to measure mass and volume 
•	 to select the appropriate equipment for  
	 measuring  the volume of different sized  
	 and shaped solids
•	 to calculate the density of both liquids and  

	 solids 
•	 to produce data on density and analyse it 
•	 to identify patterns in relation to floatation
•	 to draw and justify conclusions on why a  
	 solid floats or sinks in a liquid

Teaching and Learning Context   
This task was given to second year student. 
Prior learning included opportunities 
for designing planning and conducting 
investigations, explaining how fairness, 
safety and selection of suitable equipment 
was considered (NS3), analysing data to 
identify patterns and relationships, drawing 
and justifying conclusions (NS4), calculating 
mass and volume (PW2)

Task  

Measure the volume (using L x W x H or 
displacement of water, where applicable) 
and mass of various solids and liquids and 
calculate the corresponding densities. Using 
observations, on which objects sank in water 
and their equivalent densities, conclude why 
objects sink or float. Finally hypothesise 
whether objects will sink or float in liquids of 
different densities. 

Success criteria: 

I can:

•	 SC1: 	 measure accurately the mass of regular &  
		  irregular solids using an electronic balance  
•	 SC2: 	 measure the volume of a regular shape like a  
		  cuboid using length x width x height 
•	 SC3: 	 measure the volume of the regular/irregular  
		  shaped objects using displacement of water  
•	 SC4: 	 give one advantage & disadvantage of  
		  displacement of water / L x W x H for measuring 	
		  volume 

•	 SC5: 	 evaluate and explain whether displacement  of  
		  water or L x W x H is more accurate for  
		  measuring volume of objects
•	 SC6: 	 calculate the densities of the liquids and solids 		
		  using the correct formula
•	 SC7: 	 critically analyse data, make a justified  
		  conclusion as to why objects sink and float
•	 SC8: 	 recommend methods of increasing or  
		  decreasing the density of a liquid/ solid

Density Experiment 

✓ ✓
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SC1,2:  
Accurate 

representation 
of figures to 
one decimal 

place. All results 
correspond to 
actual figures. 

SC3:
Inaccuracies in 

figures, especially 
items that floated. 
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SC4 : 
Detailed 

explanation of 
disadvantages, 

doesn’t explain 
why it’s accurate 

(RULER) in 
advantages.

SC4 : 
Thorough and 

clear explanation 
of the advantages 

and disadvantages. 
Expands on the 

difficulty with 
floating objects. 

 

SC5 :
Misunderstanding 

the meaning 
of accuracy. 

Reasoning below 
emphasises the 

most useful rather 
than the most 

accurate.
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SC6 : 
Accurate 

representation 
of figures but 

incorrect units.

SC7 : 
Justified 

conclusion 
based on results. 

Identified the 
pattern between 

the objects that 
float and their 

corresponding 
densities being 

less than 1g/
cm3 but has 

not explained 
the connection 

between an object 
that sinks and 

waters density.

SC1 : 
Apart from taking 

oil as an object 
this prediction is 

perfectly in line 
with results. Can 
make acceptable 

hypothesis 
from previous 

conclusion.
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SC7 : 
Understands that 

due to different 
densities the 

liquids will float on 
each other similar 

to an object. 
Doesn’t consider 

miscibility of 
water, & 7up.

SC8 : 
Has an extensive 

understanding 
of the principle 

behind changing 
the density of an 

object. Realises 
increasing mass 

increases density 
but omits how 

volume is a 
constant.
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SC7 : 
Emphasises 

that the student 
understands the 

principle on which 
flotation works.

SC8 : 
Shows 

independent 
opinion from 

group and justifies 
reason why. Offers 

personal opinion 
supported with 
sound rational. 

Exceptional	         Above expectations	             In line with expectations	         Yet to meet expectations

Overall  judgement:            Above expectation


