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Controlled Assessment – Science A ISA PU1.x 
Specific Heat Capacity (Specimen) 

For use from May 20xx to April 20xx 
 

Teachers’ Notes 
 

This ISA relates to Science A Unit 3: P1.1  
The transfer of energy by heating processes and the factors that affect the rate at which that 
energy is transferred 
 
Topic of investigation 
Energy can be transferred from one place to another by work or by heating processes.  We need to 
know how this energy is transferred and which heating processes are most important in a particular 
situation. 
 
Overview 
Candidates should: 
• plan practical ways to answer scientific questions and test hypotheses 
• devise appropriate methods for the collection of numerical and other data  
• assess and manage risks when carrying out practical work  
• collect, process, analyse and interpret primary and secondary data including the use of 

appropriate technology  
• draw evidence-based conclusions  
• evaluate methods of data collection and the quality of the resulting data.  

The teacher should describe the context in which the investigation is set and outline the problem that 
is to be investigated.  

Candidates should be given the hypothesis: 

There is a link between the mass of water being heated and the temperature rise. 
 
Once the candidates have researched and written up their own plan in the first part of the ISA they 
should carry out their investigation providing that it is workable, safe and manageable in the 
laboratory.  

Candidates will need to decide on which variables need to be controlled and research a method that 
could be used, with particular reference to hazards and risk assessment. 

Candidates will be required, in Section 1 of the ISA, to provide a full plan of the method that they have 
chosen to use. 

After this, candidates take Section 2 of the ISA, in which they analyse their results and use data 
selected from a data sheet of secondary data to comment on the outcomes of their experimental 
work. 
 
Risk Assessment 
It is the responsibility of the centre to ensure that a risk assessment is carried out. 
 



Stage 1 – Planning research (Limited control) 
Candidates should be given the opportunity to carry out an investigation concerning specific heat 
capacity.  This should be set in a context by the centre.  Examples of suitable contexts could include, 
eg electric storage heaters, oil-filled radiators or hot water tanks.  Whichever context is chosen, the 
teacher must take care to present it in such a way that it does not limit the candidates' choice of 
method for the investigation. 

Candidates should then independently research an appropriate plan and decide for themselves 
factors such as the range, interval and number of repeat readings that they should take, and the 
variables that need to be controlled.   

They will need to undertake independent research to identify a method that could be used.  During 
this time they may make one A4 side of their own research notes for use during Section 1 of the ISA.  
The sheet for making these notes is attached. 

Candidates may use technology such as the internet or CD-ROMs, textbooks or any other appropriate 
sources of information for their research. 

Candidates should also research the context of this investigation to find out how the results of their 
experiment might be useful in the specified context. 

There is no set time allocation for this research, but it is anticipated that it should take no longer than 
3 hours of work.  This research may be done in the laboratory or elsewhere. 
 
The teacher should check and sign these notes before allowing the candidate to use them during the 
completion of Section 1 of the ISA.  The candidate may use these notes while completing Section 1 
and Section 2 of the ISA.  When the candidate has completed Section 2, the notes should be stapled 
to the ISA. 
 
Stage 2 – Reporting on the planning research (High control) 
For this stage, candidates must work individually under direct supervision. 

After the Stage 1 planning session, candidates should be given Section 1 of the ISA and should work 
on their own, under controlled conditions, to answer it.  Candidates may take brief notes of up to one 
A4 side of their own research into the formal assessment period.  These must be checked to ensure 
they do not include plagiarised text, detailed planning grids or a pre-prepared draft. 

Section 1 requires candidates to: 
• consider the variables (independent, dependent and control) that they will need to manage during 

the investigation 
• report on their research into how to test the hypothesis they have been given 
• outline one possible method from their research to investigate the hypothesis 
• write a detailed plan of their chosen method 
• identify possible hazards and write down how the risks may be minimised 
• draw a suitable blank table in which the results could be recorded for the method they have 

planned.   

Candidates may choose to use technology to draw the table, eg a computer spreadsheet.   
This must be done under the direct supervision of the teacher. 
It should not be stored, but should be printed immediately and attached to the ISA paper. 
 
While answering Section 1 of the ISA, candidates must not be allowed to use textbooks, the Internet 
or any other source of help apart from (a maximum of) one A4 side of their own research notes. 
 



Stage 3 – Practical work (Limited control) 
For this stage, candidates may work individually or in groups. 
Candidates may work in groups to carry out their plans, but each candidate must contribute to the 
collection of data. 
Candidates may use appropriate technology during the practical work, eg data loggers or sensors. 
If the teacher deems that the plan produced by the candidate is invalid, unworkable, unsafe, 
unmanageable or for any other reason unsuitable, then the teacher may provide a plan.   
An example of a suitable plan is attached to these notes.   
The teacher may also provide a blank table for the results if the table produced by the candidate is 
inadequate.  In such cases the candidate would not be able to score full marks for producing a table. 
 
Stage 4 – Processing primary data (High control) 
For this stage, candidates must work individually under direct supervision. 
Candidates should be given back their table of results, and asked to display these on a bar chart or 
line graph.  Candidates must decide for themselves which format is the more appropriate for any 
particular investigation.  Candidates may use appropriate technology to do this, eg a graph-drawing 
program on a computer. 

If a candidate chooses to use a computer, this must be done under the direct supervision of the 
teacher and the bar chart or line graph must be printed straight away. 
Candidates must not be allowed to take their results and chart or graph away, the teacher must 
collect them at the end of the lesson. 
 
Stage 5 – Analysing results (High control) 
For this stage, candidates must work individually under direct supervision. 

The candidates should also be given a table of results from other candidates in the class, or the 
teacher's results.  Candidates should use the results of others to analyse the validity of their results.   

Candidates should be given Section 2 of the ISA and should also be given: 
• a copy of the question paper 
• their own table of results 
• a copy of the results of other candidates in the class 
• a reminder of the context in which the investigation was set, this may be printed on the class 

results table. 
• their own chart or graph 
• the AQA supplied Data Sheet 
• their A4 sheet of research notes.  

The teacher should have recorded the marks for each candidate’s table and graph/chart before these 
are given back.  This will ensure that a candidate cannot gain an unfair advantage by making any 
alterations to them at this stage. 

Candidates' work must not be annotated with additional information, either by the teacher or the 
candidate, which would give them an unfair advantage during the ISA, eg the use of the terms 
independent/dependent variable. 
 
Section 2 will require candidates to: 
• analyse their own results 
• draw a conclusion 
• match their achieved results to the original hypothesis that was given to them 
• evaluate the method of collection and the quality of the resulting data 
• analyse further secondary data drawn from the same topic area as their original investigation 
• relate their findings to the context set in the ISA.   



If the teacher deems that the plan provided by the candidate is unworkable, unsafe or unmanageable 
or for any other reason unsuitable, then the teacher may provide a plan. 
The following is an example of a method that could be supplied by the teacher.  

 

Example of a Method Sheet for Physics Controlled Assessment PU1.x 
 

Specific Heat Capacity 
 

It is the responsibility of the centre to ensure that a risk assessment is carried out. 
 

Hypothesis: There is a link between the mass of water being heated and the temperature rise. 
 
You will need to prepare a table for the results. 

 

Apparatus List: 
Large beakers 

Measuring cylinder 

Low voltage immersion heater + power supply or a Bunsen burner 

Thermometer 

Stopwatch 

 

Method: 
1. Measure out 1 kg of cold water into a large beaker. 

2. Measure and record the initial temperature of the water.  

3. Put an immersion heater into the water and switch on for a fixed period of time,  
eg 10 minutes. 

4. Measure and record the temperature at the end. 

5. Work out the change in temperature. 

6. Repeat for several other masses of water.  

 

 

NOTE: 
If you are using a Bunsen burner instead of an electric immersion heater, make sure that you do not 
change the setting on the burner during the experiment.   
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SCYC   ASCC   BLYC   CHYC   PHYC 
 
 
Centre Number ______________ Centre Name ____________________________________
   
 
Candidate's Name ________________________________ Candidate's Number _____________ 
 
 
Task Title _____________________________________________________________________ 
 
 
ISA number: __________________________ 
 
The notes the candidate takes into the Controlled Assessment task are to be recorded in the spaces 
on this sheet. 
 
This sheet should be given to the teacher for checking before it is used in Section 1 of the ISA. 
 
When Section 1 of the ISA has been completed, this sheet should be retained by the teacher for 
subsequent use with Section 2 
 
When Section 2 of the ISA has been completed, this sheet should be stapled to it.. 
  
 
 
Declaration 
 
I confirm that these are the only preparation notes used in the Controlled Assessment task. 
 
 
 

Teacher signature   Candidate signature 
 
 
 
 
Date: ______________________________ 
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Data Sheet – Controlled Assessment Physics  

PU1.x Specific Heat Capacity 

You will need to use all appropriate data to gain full marks in question 1(d) of the ISA on specific heat 
capacity. 

Case Study 1 

A group of students carried out an investigation similar to the one you did to test the hypothesis that 
there is a link between the mass of water being heated and the temperature rise. 

The students carried out the investigation three times.  They used the same spirit burner to heat the 
water and heated the water for 15 minutes in each test. 

Diagram of the spirit burner and water being heated 

These are their results. 

Mass of water being 
heated in grams 

Temperature rise of water in degrees C 

Test 1 Test 2 Test 3 Mean temperature rise 
in °C 

100 24 26 23 24 
200 13 14 13 13 
300   7   9   7   8 
400   4   4   5   4 

 

Case Study 2 

A second group of students carried out an investigation similar to the one you did to test the 
hypothesis that there is a link between the mass of water being heated and the temperature rise. 

They carried out the investigation three times.  They used the same spirit burner to heat the water and 
heated the water for 15 minutes in each test. 

These are their results. 

Mass of water 
being heated in 

grams 

Temperature rise of the water in degrees C 

Test 1 Test 2 Test 3 Mean temperature rise in °C 

100 46 51 48 48 
200 21 14 21 18 
300 17 15 16 16 
400   8   7   9   8 

 

 

 



Case study 3 

Students in a laboratory carried out tests to find out the temperature rise in 250 g of water when 
heated for different lengths of time.  They used the same spirit burner for all tests.  These are their 
results. 

Length of time water 
heated  in minutes 

Temperature rise of the 
water in °C 

 5 37 
10 62 
15 74 
20 85 
25 94 
30 100 

 

Case study 4 

Tests are being carried out in a building research laboratory.  The scientists are testing four different 
oils and bricks. 

They will use their results to find out which oil might be best for an oil filled radiator and whether night 
storage heaters, containing bricks, might be more cost effective for heating a room in a house. 

Material Specific heat capacity in J/kg  °C 
Fuel oil 1900 

Light oil 2300 

Olive oil 2000 

Sesame oil 1600 

Brick 800 
 

The scientists heated 250 g of each of the test materials for 20 minutes.  They did this by using an 
electric heater. 

These are their results. 

Material being 
tested 

Temperature rise in degrees C 
Test 1 Test 2 Test 3 Mean temperature rise in °C 

Fuel oil 49 31 47 48 
Light oil 41 39 42 41 
Olive oil 47 47 49 46 
Sesame oil 50 52 54 52 
Brick 108 100 107 105 
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 GCSE SCIENCE COURSEWORK (new spec) 
 

Commentary on Exemplar ISA 
 

Physics PU1.x – Specific Heat Capacity 
 

Q. 
No. Comment Mark 

 Section 1  

1 The candidate has clearly identified one relevant source (the book) and has 
explained why this was the more useful.  

Simply saying "The Internet" is too vague 
2 

2 A suitable control variable has been given (the length of time for which energy 
is supplied).  A suitable range has been given. 

The candidate has not mentioned how the temperature rise should be obtained 
(it is actually calculated rather than measured) and the way in which the results 
could be used ("see if this gave a good difference") is too vague. 

2 

3 Apart from stating how the temperature rise should be calculated from the 
initial and final temperatures, the method is clear and another person should 
be able to follow this method and obtain valid results. 

The candidate has clearly stated control variables that should be kept the 
same in order to make the test fair.  However, there is no indication as to how 
these variables will be controlled or monitored. 

The equipment that the candidate proposes to use is clearly described and is 
appropriate. 

The risk assessment contains an identification of the hazard (hot water), the 
associated risk (being scalded if the water is spilt) and two control measures 
(keeping book etc away and not overheating the water) 

The method is described in a logical sequence of steps. 

Even though the candidate has used bullet points in some places, the spelling, 
punctuation, grammar and the correct use of technical terms are sufficient to 
meet all the relevant criteria. 

7 

4 

The candidate has the idea of being able to compare the results in order to 
check them, and has also referred to the idea of calculating a mean.  However, 
the advantage of calculating a mean is not mentioned, nor is there any 
reference to reproducibility. 

2 

5 The table is incomplete, as the units for temperature are missing 1 

 Total for Section 1 14 

 



 
Q. 

No. Comment Mark 

 Section 2  

1(a) All three variables have been correctly identified 3 

1(b) The candidate has correctly stated the resolution.  However, there is no reason 
given as to why measuring to 1/10th of a degree would be better.  Also the 
mention of accuracy suggests that the candidate does not fully understand the 
meaning of the term resolution 

1 

1(c) The candidate's results do support the hypothesis, and the candidate has 
stated this.  There is reference to a pattern, but the candidate has failed to 
quote any numerical evidence to support this. 

2 

1(d) The candidate has not quoted any numerical data.  Although the candidate has 
suggested a possible reason as to why the results of others may have been 
different, there is no explanation of this. 

1 

1(e) The candidate's answer implies the reason for the suggested change, but is 
not fully explained. 

1 

2(a) Both axes are labelled correctly, and the mark guidance states that units are 
not essential.  The shape of the line is appropriate 

2 

2(b) The candidate has recognised that Case study 1 and case study 2 both 
support the hypothesis, and has realised that case study three is not 
appropriate. 

There is no recognition of the fact that there is some conflicting evidence or 
that one of the means has been incorrectly calculated. 

Overall, using a "best fit" approach, this answer is just worth 2 marks 

2 

2(c) The candidate has correctly identified the pattern but has not quoted any 
numerical data to support this. 

1 

3 The candidate has attempted to apply the results of the investigation to the 
context set by the teacher, and has also related this work to another context 
(boiling water in a kettle) 

2 

4 Both axes are appropriately scaled and labelled, the plotting is correct, and the 
line of best fit is suitable 

4 

 Total for Section 2 19 

 
 

 
 
 

 

Total for both sections 33/50 




