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Skill Area AO1 AO2 AO3 Maths Prac 


Activity 1: Planning 5 5 10 


Activity 1: Collecting and recording data 9 1 2 10 


Activity 1: Analysis 9 1 4 10 


Activity 1: Evaluation 5 5 


Activity 2: Analysis 9 1 4 10 


Activity 2: Evaluation 5 5 


Activity 3: Risk Assessment 10 10 


Total 24 24 12 10 60 
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Sticky Note

The incorrect metal ion is given here so no credit awarded.



roberm

Sticky Note

The correct metal ion is given here but the reason is incorrect.  No credit awarded.



roberm

Sticky Note

Incorrect metal ion given so no credit awarded.



roberm

Sticky Note

A weak effort at an equation which is clearly not worthy of credit.












roberm

Sticky Note

The first mark is awarded for a table that includes the correct units.  The candidate appears to have mixed up the 'start' and  'finish' readings so the second mark was not awarded.



roberm

Sticky Note

Correctly recording burette readings and mass to 2 decimal places gains 2 marks.



roberm

Sticky Note

The second and third titres are concordant and were selected for the mean calculation.  This was done correctly therefore both available marks were awarded. 



roberm

Sticky Note

The mean titre was within 0.8cm3 of the teacher result meaning that 2 marks were awarded for accuracy.
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Examiner
only


Task B: Evaluation [5]


Evaluate the method given in the resource folder.


Comment on the suitability of the method to compare the number of invertebrates at each sampling 
point.


Suggest ways to improve the method. 


Comment on the suitability of the method to identify the exact source of pollution.  


END OF PAPER
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Background


Ignitz Ltd is a company that manufactures charcoal for barbeque grills. They have an established 
range of barbeque (BBQ) briquettes but they are looking to develop a new range of solid BBQ lighter 
tablets.  


What you need to do


In this activity you are going to complete a risk assessment for Ignitz Ltd to test and measure the 
burn times of their BBQ lighter tablets.


You will need to include the following aspects in the risk assessment:


• Preparation of standard masses of BBQ lighter tablets


• Measurement of the burn time of each mass of BBQ lighter tablet


© WJEC CBAC Ltd.


Access to a fume cupboard will be required.
Access to CLEAPSS Student Safety sheet 63: Hydrocarbons (page 4)


Apparatus list


• 6 × metal dish
• 1 × electronic balance
• 1 × spatula
• 1 × scalpel
• 1 × cutting tile
• 1 × stopwatch
• 3 × splint
• 1 × Bunsen burner
• 1 × heatproof mat
• 1 × tongs
• 1 × pair of disposable gloves


Chemical list


• box of solid BBQ lighter tablets (hexane)
[WARNING: hazardous smoky flame]
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Instructions


Stage 1: Preparation of standard masses of the BBQ lighter tablet


1. Place a metal dish onto an electronic balance.
2. Record the mass.
3. Remove a solid BBQ lighter tablet from the box, take off its plastic coating and place it on a


cutting tile.
4. Carefully cut into small pieces with a scalpel.
5. Using a spatula, place 5 g of tablet onto the dish.
6. Repeat steps 1-5 twice more.
7. Repeat steps 1-6 for 10 g of tablet.


Stage 2: Measure the burn time of each mass of BBQ lighter tablet


1. Ignite a Bunsen burner.
2. Using the tongs, carefully put one of the prepared metal dishes containing BBQ lighter tablet


pieces onto the heat-proof mat.


BBQ lighter tablet pieces


metal dish


heat-proof mat


3. Use a splint to ignite the BBQ lighter tablet pieces, starting a stopwatch at the same time.
4. Stop the stopwatch when the flame goes out.
5. Record the burn time.
6. Remove the metal dish and repeat steps 1-5 for all BBQ lighter tablet samples.
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STUDENT SAFETY SHEETS 63
Hydrocarbons (2011)


CL
EA
PS
S


Substance Hazard Comment


Methane (natural gas):
ethane;
propane (Calor gas, camping 
gas);
butane (lighter fuel)


EXTREMELY 
FLAMMABLE


These gases form explosive mixtures with air and oxygen. Mixtures 
with air between 6% and 12% methane by volume are explosive. Such 
mixtures may ignite below 650°C.
Butane is easily liquefied under pressure (it normally boils at 0°C) and is 
denser than air.


Pentane, hexane, heptane, etc;
petroleum ethers 40-60 or
60-80;
cyclohexane, cyclohexene;
petrol (gasoline) (but see also 
benzene, below):
methylbenzene (toluene):
dimethylbenzene (xylene).


HIGHLY 
FLAMMABLE


HARMFUL/
IRRITANT


Hexane and mixtures containing hexane (eg petroleum ether 40-60) 
are harmful to health by prolonged exposure. For long-term exposure, 
concentration should not exceed 72 mg m–3.
Cyclohexene and dimethylbenzene are irritating to eyes, skin, lungs; the 
others are mostly harmful if breathed in.


Benzene
and products containing more 
than 0.1% benzene


TOXIC


HIGHLY 
FLAMMABLE


Benzene causes cancer. There is a serious danger to health from 
breathing it in or from skin contact over the long term, or from swallowing 
it. Use of benzene or products containing more than 0.1% benzene is 
banned in all educational laboratories. This includes unleaded petrol, 
which contains several % benzene.


Paraffin (kerosine);
diesel fuel;
engine oil


HARMFUL


Some oils may contain substances which cause cancer. After oil has 
been used in car engines, some parts may have broken down into more 
hazardous products.


Naphthalene


HARMFUL


Harmful if breathed in, swallowed or in contact with skin. Used in 
moth balls. If heated, the concentration of vapour in the air increases 
considerably.


Waxes including paraffin wax; 
medicinal paraffin (‘liquid 
paraffin’), oil for oil baths


LOW HAZARD For example, candle wax.


• Use smallest amount possible; wear eye protection; avoid skin contact; make sure room is well ventilated.
• Use fume cupboard or prevent escape of vapour, eg with mineral wool plug in test tube.
• Check gas supplies for leaks; store bottled gas in a cool place; use “spirit burners” with care.
• Check equipment to put out fires, eg damp cloth, bench mat, fire blanket.
• Do not use the highly flammable liquids near naked flames; if heating is necessary, use an electrically-heated


water bath or hot water from a kettle.


• What are the details of the activity to be undertaken? What are the hazards?
• What is the chance of something going wrong?


Eg, Does hydrocarbon need to be heated? Could quantities of the vapour be breathed in?
• How serious would it be if something did go wrong?
• How can the risk(s) be controlled for this activity?


Eg, Can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be worn?


• In eye Flood the eye with gently-running tap water for 10 minutes. See a doctor.
• Swallowed Wash out mouth. Give glass of water to drink. Do NOT make victim vomit. See doctor.
• Spilt on skin Remove contaminated clothing. Wash affected area and clothing with plenty of water.


or clothing
• Clothing Smother flames on clothing or skin with fire blanket or other material. Cool any burnt skin with


catches fire gently-running tap water for 10 minutes.
• Other fires Allow fires in sinks, etc to burn out. Fires at top of test tubes, beakers, etc should be smothered


with damp cloth or heat-proof mat.
• Spilt on floor, Put out all Bunsen burner flames. Wipe up small amounts with cloth. Rinse well. For larger amounts


bench, etc open windows, cover with mineral absorbent (eg. cat litter), scoop into bucket and add water.


  Typical control measures to reduce risk


  Emergency action


  Assessing the risks
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Complete the risk assessment.	 [10]


Stage 1: Preparation of standard masses of the different BBQ lighter tablets
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Stage 2: Measurement of the burn time of each mass of BBQ lighter tablet
Examiner


only












Sticky Note

Correct method and solution. Poor presentation.
M1A1m1A1.





















Sticky Note

Comment about valid repeatability suitable only.
Level 1: 1 mark





















Sticky Note

Only creditable response about suitability of the experiment to answer the question - (i.e. it identifies the 'best')
Level 1: 1 mark





















Gerard Griffiths

Sticky Note

This set of inferences are weak answers, with the Dichromate and Silver Nitrate tests incorrect. The student gets the benefit of the doubt for the iodoform test result, as they are clearly aware of the idea of "methyl alcohol", even though their formula aren't all correct.
Total - 1 mark.



Gerard Griffiths

Sticky Note

Although the structure is correct - 1 mark - the student has not utilised the correct reason from the inferences in the previous question, discussing the the alcohol rather than methyl alcohol aspect - 0 mark for the second point.
Total - 1 mark. 
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Activity 1 Task D: Evaluation 


Generic Mark Scheme 


Level 1 Level 2 Level 3 


E
v
a
lu


a
ti


n
g


 


The candidate gives a simple evaluation of 
the data or procedure. 


1 


The candidate gives a clear evaluation of 
their investigation/ procedure.  


The candidate makes an assessment of the 
validity and quality of evidence. 


2-3 


The candidate gives a detailed evaluation of 
their investigation/procedure. They suggest 
suitable/relevant improvements to their 
method. 


The candidate makes a detailed assessment 
of the validity and quality of data. 


4-5 


Total Available Marks:  5 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 







© WJEC CBAC Ltd. 9 


Activity 1  Task D Evaluation 


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


Comment on the suitability of your method to compare the burn time per gram for each packaging material. – Comment about whether (or not) 
the method actually measures the burn time /g; comment about the ability of the method to measure differences between the burn time /g for 
each different material; relevant comment about using the mass (or not). 


Suggest any sources of inaccuracy in your method. - Inaccuracies may include: starting and stopping the stopwatch (reaction times and/or 
deciding when the material is alight and when the flame has gone out); using materials with very different masses/dimensions; measuring 
instrument precisions/offsets. 


Suggest ways to improve your method. – any sensible suggestions to the method or equipment e.g. increase number of repeats/all the same 
shape OWTTE 


Comment on the repeatability of your results. – Candidates should make a comment on whether the results are repeatable or not; explanation 
of comment. 


Comment on the suitability of the experiment to answer the question ‘Which material would be best for the packaging?’. – Candidates should 
make a comment on whether the experiment is able to answer the question or not; explanation of the comment, e.g. too few repeats so doesn't 
answer question. 


Level 3 – Candidates address the majority of the points in the generic mark scheme in detail. 


Level 2 – Candidates address the majority of the points in the generic mark scheme. 


Level 1 – Candidates briefly address some of the points in the generic mark scheme. 
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Background


Ignitz Ltd is a company that manufactures barbeque supplies such as charcoal briquettes and fire 
lighters. They are developing a new mail-order range and are concerned that the packaging material 
they choose should be as safe as possible, especially as the package contents could be flammable.


In this assessment you need to compare 3 different types of packaging material and suggest which 
type Ignitz Ltd should choose for their packages.  


Assessment summary


You will need to:


4. Task D: Evaluation


Evaluate (comment on):


(i) 	 the method you used. Include the changes you could make to the method to improve 


your investigation.


(ii) 	 the quality of your data. 


© WJEC CBAC Ltd.







Task D: Evaluation [5]


Evaluate the method that you have used.


Comment on the suitability of your method to compare the burn time per gram for each packaging 
material.


Suggest one source of inaccuracy in your method.


Suggest one way to improve your method. 


Evaluate the quality of your data/evidence. 


Comment on the repeatability of your data.


Comment on the suitability of the experiment to answer the question ‘Which material would be best 
for the packaging?’


END OF PAPER


8


(3445U40-1E-R1)


Examiner
only
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Sticky Note

Reason for Sewage works not valid.
Poor answer to d) ii) - descriptions not valid.
Level 2: 7 marks





























Sticky Note

Sewage works identified but reason is not valid.
d) ii) Answers do not identify distributions.
Level 2: 7 marks

























Gerard Griffiths

Sticky Note

The hydrogen regions are correctly linked to the structure from the previous question - 1 mark.
The student has also linked the splitting to adjacent hydrogens for the second mark.
Total - 2 marks.





















Sticky Note

No creditworthy answers.
Insufficient evidence to achieve a mark at Level 1: 0 marks





















Sticky Note

Suitability of method given together with a valid reason.
Suitable, valid improvement given.
Level 2: 2 marks





















roberm

Sticky Note

2 marks for this answer:

The candidate has calculated the number of moles of citric acid as 0.05 mol, and using the stoichimetric equation states that 0.15 mol of sodium hydogencarbonate is required. The mass of 0.15 mol of sodium hydrogen carbonate has been calculated as 12.6g.

The answer clearly states that the 16.0 g taken > 12.6g of sodium hydrogencarbonate required.



roberm

Sticky Note

1 mark for this calculation:

The units for ∆H have been changed from +78.8 KJ mol-1 to +78800 J mol-1 by multiplying by 1000 within the enthalpy expression.

n in the enthalpy expression is the number of reacting moles, which in this experiment corresponds to 0.05 mol of the aqueous citric acid. In this calculation , n is incorrectly given as 0.15 moles.

After re-organising the enthalpy expression, and calculating the change in temperature as 
∆T = (-)56.56 oC, the temperature should therefore decrease for this endothermic reaction.  However, here the candidate has shown the final temperature as an increase on the initial temperature, 24.4 + 56.56  = 80.96 oC.
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Introduction


Natural Resources Wales are involved in a water quality survey of one of the small streams that feeds 
into the River Dee. They are using a survey of invertebrate life in the stream to examine pollution 
levels. Some species of invertebrates can tolerate heavily polluted water and others will only live in 
clean water. By sampling the invertebrate life along the stream they can judge the level of pollution 
and also spot where farmers or local businesses are letting pollution into the stream.


Map


© WJEC CBAC Ltd.


The method for sampling a river for invertebrates is given below.


Apparatus list


   •	 indicator species information table
   •	 plastic or enamel tray (deep enough for water at a depth of 4 cm without spilling)
   •	 net
   •	 disposable gloves


Method 


1. 	 Identify the locations to be tested 
2. 	 Collect some water in a tray – about 3-4 cm deep.
3. 	 Collect samples of invertebrates using the net and transfer them to the tray. 
4. 	 Study the organisms in the tray and try and identify the invertebrates using the information table.
5. 	 Record the number of each invertebrate that has been caught.
6. 	 After identifying and counting the invertebrates, pour them and the water gently back into the 


stream.
7. 	 Repeat steps 1-6 at the other locations.


Farm AFarm A


Farm D


Sewage works B


Sample
point 1


Sample
point 2 Industrial


estate C


Water
flow


Water
flow


Sample
point 3


Sample
point 4
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Monitoring the environment using invertebrates – Information table


Amphipod
• Requires well-oxygenated water
• Moderately tolerant of pollution
• Indicates fair water quality


Blackfly Larva
• Found in flowing water
• Pollution tolerant
• Indicates poor water quality


Bristleworm
• Can tolerate low oxygen levels
• Pollution tolerant
• Indicates poor water quality
• Indicates organic pollution


Caddisfly Larva
• Moderately tolerant of pollution
  and warm water
• Indicates fair water quality


Cranefly Larva
• Moderately pollution tolerant
• Indicates fair water quality


Damselfly Nymph
• Moderately pollution tolerant
• Indicates fair water quality







Turn over.
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Dragonfly Nymph
• Found in slow moving and still water
• Moderately pollution tolerant
• Indicates fair water quality


Bloodworm
• Pollution tolerant
• Indicates poor water quality


Mayfly Nymph
• Cannot tolerate pollution 
• Indicates good water quality and high oxygen
  levels


Midge Larva
• Pollution tolerant
• Indicates poor water quality and organic 
  pollution


Stonefly Nymph
• Cannot tolerate pollution 
• Indicates good water quality and high oxygen
   levels


Note: Organic pollutants come from domestic sewage.
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Chart 1 below shows the results of the investigation for selected species (A, B, C, D, E and F) at 
each sample point along the stream.


© WJEC CBAC Ltd.
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Chart 2 below shows how the number of mayfly nymphs, damselfly nymphs and stonefly nymphs 
varies with the time of the year at sample point 1.
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ACTIVITY 3: MANAGING SAFETY 


Generic Mark Scheme 


Level 1 Level 2 Level 3 


M
a
n


a
g


in
g


 S
a


fe
ty


 


The candidate identifies some hazards and 
risks associated with the activity. Not all 
significant hazards or risks are identified. 


The candidate demonstrates a limited 
ability to communicate their knowledge and 
understanding of safety issues. 


The candidate writes a risk assessment 
which identifies the significant hazards with 
the activity and risks associated with the 
activity. They identify some suitable control 
measures. 


The candidate demonstrates a reasonable 
ability to communicate their knowledge and 
understanding of safety issues.  


The candidate writes a complete and 
suitable risk assessment for the activity.  
They accurately describe all the 
reasonable hazards and risks associated 
with the activity. Where necessary, they 
identify suitable and sensible control 
measures for hazards/risks listed. 


The candidate demonstrates an ability to 
communicate their knowledge and 
understanding of safety issues to a high 
standard. 


1-3 4-7 8-10 


Total Available Marks:  10 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Activity 3 Risk Assessment 


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


Stage 1 


Hazard Risk Control Measure 


Scalpel blade is sharp 
Cut to skin when cutting tablet 


Tablet should be held securely by same person cutting/ with fingers 
away from cutting blade. 
Place tablet on cutting tile and press down onto the tablet and tile. 
Cut away from the body / Do not press too hard. 


Hexane BBQ tablet is harmful 
Possibility of contact with eyes/skin 


when handling 
Use the smallest amount possible/ wear eye protection (safety 
spectacles)/wear gloves/wash hands 


Stage 2 


Hazard Risk Control Measure 


Hexane BBQ tablet is 
flammable 


Burn to {skin/eyes/hair} whilst 
handling 


Keep tablet away from naked flames at all times /  
Keep tablet box away from naked flames/ 
Use the smallest amount possible/ wear eye protection (safety 
spectacles)/wear heat-proof gloves 


Apparatus is hot Burn to skin whilst handling Allow hot apparatus to cool before handling apparatus/wear heat-
proof gloves 


Bunsen burner flame is hot 
Burn to {skin/eyes/hair} whilst 


handling 


Only use roaring flame for ignition of splints, otherwise keep on safety 
flame/keep away from { skin / hair / loose clothing}; put out flame 
when not required 


Level 3 – Candidates address all the above points.  They give feasible control measures for each hazard identified. 


Level 2 – Candidates address some hazards and risks and identify corresponding control measures. 


Level 1 – Candidates address some hazards / risks and may identify corresponding control measures. 
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ACTIVITY 2 TASK A: ANALYSIS 


Generic Mark Scheme 


Level 1 Level 2 Level 3 


A
n


a
ly


s
is


 o
f 


 D
a
ta


 


The candidate carries out very simple and 
limited processing of data.  


The candidate makes a very limited attempt 
to analyse and interpret data.  


The candidate gives a simple statement of 
findings. 


The candidate demonstrates a limited ability 
to structure the work in an appropriate way. 


1-3 


The candidate carries out mainly suitable and 
appropriate processing of data.  


The candidate makes an appropriate 
interpretation of the data using mainly 
appropriate methods of analysis. 


The candidate gives detailed conclusions 
largely consistent with the evidence. 


The work is well structured and logically 
argued with relatively minor errors. 


4-7 


The candidate carries out suitable and 
appropriate processing of data, transforming 
data into useful information.  
The candidate makes a detailed 
interpretation of data using suitable methods 
of data analysis. All their work can be easily 
followed.  
The candidate makes detailed conclusions 
consistent with the evidence. 
They identify and explain all the patterns 
within the data. 


The work is logically argued and is well 
structured.  


8-10 


Total Available Marks:  10 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Activity 2  Task A Analysis 


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


(a) (i) A = Stonefly nymph; B = Mayfly nymph; C = Cranefly larva; 


(b) The bristleworm is found downstream of sample points 3 and 4, but not upstream at sample points 1 and 2./ numbers increase 
{until sample point 3/25} and then decrease 


accept numbers go up then down without reference to sample point for partial credit. 


(c) Sewage works B; unpolluted (named) species live at sample point 2 and upstream, and polluted (named) species live at sample 
point 3 and downstream; the Sewage works B is situated between sample points 2 and 3. 


(d) (i) August/Aug 


(ii) The number of stonefly nymphs and/or mayfly nymphs peak in August, whereas damselfly nymph numbers peak in June /There 
are no damselfly nymphs in the river during September, whereas there are stonefly nymphs and mayfly nymphs. 


Level 3 – Candidates address the majority of the points in the generic mark scheme in detail. 


Level 2 – Candidates address the majority of the points in the generic mark scheme. 


Level 1 – Candidates briefly address some of the points in the generic mark scheme. 
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ACTIVITY 2 TASK B: EVALUATION 


Generic Mark Scheme 


Level 1 Level 2 Level 3 


E
v
a
lu


a
ti


n
g


 


The candidate gives a simple evaluation of 
the data or procedure. 


1 


The candidate gives a clear evaluation of 
their investigation/ procedure.  


The candidate makes an assessment of the 
validity and quality of evidence. 


2-3 


The candidate gives a detailed evaluation of 
their investigation/procedure. They suggest 
suitable/relevant improvements to their 
method. 


The candidate makes a detailed assessment 
of the validity and quality of data. 


4-5 


Total Available Marks:  5 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Activity 2  Task B: Evaluation 


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


Comment on the suitability of the method to compare the numbers of invertebrates at each sampling point. – method is valid; the numbers of 
the different invertebrates are different at each sampling point; the method identifies non-polluted water indicator species in non-polluted water; 
and polluted water species in polluted water; the method does not produce produces negative results – no non-polluted water species were 
identified in the polluted water (and vice-versa). 


Suggest ways to improve the method. – sample at points closer together; repeat measurements at each sampling point; spend more time at 
each sampling point collecting more individuals; identify other indicator species not included on key; collect water samples and undertake 
chemical or microbiological tests on the water samples. 


Comment on the suitability of the method to identify the exact source of pollution.  – the distance between the sample points is too big to 
distinguish between the Sewage works B and the Industrial estate C as the source of the pollution; the pollution incidents could have happened 
anywhere between 2 and 3; more sampling would need to be done closer together or immediately downstream of both the Sewage works B 
and the Industrial estate C. 


Level 3 – Candidates address the majority of the points in the generic mark scheme in detail. 


Level 2 – Candidates address the majority of the points in the generic mark scheme. 


Level 1 – Candidates briefly address some of the points in the generic mark scheme. 




























Sticky Note

Main hazard reason not given (e.g. is hot)
Risks do not give actions (e.g. Bunsen burner flame could burn you whilst lighting the fuels).
3 Control measures correct.
Level 1: 3 marks




























Sticky Note

Major hazard missed (Bunsen burner).
Risks not associated with actions.
Only 2 valid Control measures.
Level 1: 2 marks




















Sticky Note

Dependent variable not identified correctly.
Level 3: 9 marks












Sticky Note

Masses not recorded in table
Mass units not included in table.
Level 3: 8 marks












Sticky Note

Reason based on observation not given (e.g. ease of ignition / smoke)
Reason not related to use.
Level 3: 8 marks












Sticky Note

Suitability of experiment with reason not valid.
Validity of conclusion with reason not correct.
Level 2: 3 marks
















Sticky Note

Reason for Sewage works not valid.
d) ii) answers do not describe distributions.
Level 2: 7 marks












Sticky Note

Suggested inaccuracy not valid.
Conclusion does not relate analysis to position along river.
Level 2: 3 marks




























Sticky Note

Bunsen burner hazard reason not given (e.g. is hot)
Risks do not have actions (e.g. You could burn yourself when igniting the fuels.
Four control measures are valid.
Level 2: 4 marks
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ACTIVITY 1 TASK A: PLANNING 


Generic Mark Scheme 


Level 1 Level 2 Level 3 


P
la


n
n


in
g


 


The candidate outlines a brief method to 
solve a practical problem. The candidate 
makes a plan to collect some relevant data 
without necessarily controlling variables. 


There is a basic line of reasoning which is 
not coherent, largely irrelevant, supported 
by limited evidence and with very little 
structure. The candidate uses limited 
scientific terminology and inaccuracies in 
spelling, punctuation and grammar. 


Some equipment is identified for the task. 
Guidance may be required. 


1-3 


The candidate independently devises a 
method to solve a practical problem which, 
with some changes or elaboration, could be 
followed by another person. Most variables 
are controlled 
There is a line of reasoning which is 
partially coherent, largely relevant, 
supported by some evidence and with 
some structure. The candidate uses mainly 
appropriate scientific terminology and some 
accurate spelling, punctuation and 
grammar. 


The candidate identifies the equipment 
needed for the task.  


4-7 


The candidate independently devises a 
method to solve a practical problem, which 
would enable the investigation to be carried 
out successfully by another person. All 
variables are controlled. 
There is a sustained line of reasoning 
which is coherent, relevant, substantiated 
and logically structured. The candidate 
uses appropriate scientific terminology and 
accurate spelling, punctuation and 
grammar. 


The candidate identifies the equipment 
needed for the task, without the inclusion of 
unnecessary apparatus. 


8-10 


Total Available Marks:  10 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Activity 1 Task A Planning 


Marking Guidance – Expected responses – please refer to generic marking scheme above; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


Independent variable – The type of packaging material 


Controlled variables -  The same apparatus; same Bunsen burner flame; packaging material allowed to catch fire in the Bunsen flame; same 
mass/dimensions/surface area of each packaging material; same person timing the burning/same criteria for start and end points; same start 
and end point of burning. 


Dependent variable – The burn time of each piece of packaging material; the mass of each piece of packaging material/the burn time per unit 
mass. 


What equipment will you use? – Candidates may use equipment from the list or other suitable equipment; candidates may use annotated 
diagrams rather than a list. 


How will you carry out your experiment? – (example, for guidance only) 
Step 1: Select packaging material (and cut to size if required, making all samples approximately similar mass). 
Step 2: Measure and record the mass of the packaging material. 
Step 3: Hold the packaging material in a pair of tongs; put packaging material into Bunsen burner flame until it catches fire; start a stopwatch. 
Step 4: Measure and record the burn time of the packaging material. 
Step 5: Repeat Step 1 to 4 for another piece of the same packaging material. 
Step 6: Repeat Step 1 to 5 for the other two types of packaging. 


Level 3 – Candidate produces independent, viable method (similar to above); important control variables (above) addressed; coherent, relevant 
and logical plan; appropriate scientific terminology and accurate spelling, punctuation and grammar with few mistakes; all relevant equipment 
identified (via list or annotated diagram), without unnecessary apparatus. 


Level 2 - Candidate produces independent method, that with some changes, could be followed by another person; most of the important control 
variables addressed; partially coherent, relevant and logical plan; mainly appropriate scientific terminology and some accurate spelling, 
punctuation and grammar; all equipment needed for the task identified, may have some unnecessary apparatus. 


Level 1 - Candidate produces brief method that will allow some relevant data to be collected; may not address the control variables; basic line 
of reasoning, not coherent, largely irrelevant with very little structure; limited scientific terminology and inaccurate spelling, punctuation and 
grammar; some equipment needed for the task identified, may need guidance. 
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Sticky Note

Variable not identified correctly.
Method will not work to measure dependent variable correctly.
Level 2: 5 marks




















Sticky Note

Only 1 control variable identified.
Method will not work correctly.
Level 3: 8 marks












Gerard Griffiths

Sticky Note

Correct units of cm3 and appropriate titles - 1 mark for Table.



Gerard Griffiths

Sticky Note

All titres to 2 decimal places and all subtractions of initial from final volumes correct - 2 marks for Data.



Gerard Griffiths

Sticky Note

Concordant titres selected and means accurately calculated - 2 marks for Mean.
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(3445U40-1E-R1)


Background


Ignitz Ltd is a company that manufactures barbeque supplies such as charcoal briquettes and fire 
lighters. They are developing a new mail-order range and are concerned that the packaging material 
they choose should be as safe as possible, especially as the package contents could be flammable.


In this assessment you need to compare 3 different types of packaging material and suggest which 
type Ignitz Ltd should choose for their packages.  


Assessment summary


You will need to:


1. Task A: Planning


Plan a method that will allow you to measure the burn time (the time which the material burns
after lighting) per gram for the three different types of packaging material.


© WJEC CBAC Ltd.
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Task A: Planning


Plan a suitable method that will allow you to compare the burn time per gram of three different 
packaging materials.  


You should test each material twice.


What equipment/materials will be available to you?


• 1 × tongs (or similar, to hold burning material)
• 2 × 3 samples of different packaging materials (e.g. straw, wooden splints, shredded paper)
• 1 × Bunsen burner
• 1 × stopwatch (± 0.01 s)
• 1 × gauze
• 1 × heat proof mat
• 1 × crucible
• 1 × tripod
• 1 × safety goggles
• 1 × mounted needle
• access to an electronic balance (± 0.01 g)


© WJEC CBAC Ltd.
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Examiner
only


© WJEC CBAC Ltd.


Task A: Planning	 [10]


State the independent variable in your experiment.


State the controlled variables in your experiment.


State the dependent variable in your experiment.


State the equipment you will use.
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State how you will carry out your experiment.


You should measure the burn time per gram of three different packaging materials. You should test 
each material twice.


You must include a way to measure the mass of material burned in each case.


In the space below write a step-by step plan. You should start each step on a new line and call them 
step 1, step 2 etc.




















































































































































































© WJEC CBAC Ltd. 4 


ACTIVITY 1 TASK B: COLLECTING AND RECORDING 


Generic Mark Scheme 


Level 1 Level 2 Level 3 


C
o


ll
e


c
ti


n
g


 a
n


d
 R


e
c
o


rd
in


g
 D


a
ta


 


The candidate uses procedures to collect 
data of low quality or of limited value or 
relevance. The quantity of data may be 
limited 


1 


The candidate uses procedures to collect 
mainly appropriate data of reasonable 
quality.  The quantity of data is adequate for 
purposes of investigation.  


2-3 


The candidate uses procedures to collect 
data of high quality. The data is suitable and 
relevant to their investigation. The candidate 
collects a wide range of data for the 
investigation.  


4-5 


The candidate partially records data or 
observations into a given template. 


1 


The candidate independently devises 
methods to record data. Their records of data 
are clear and largely error free. 


2-3 


The candidate independently devises their 
own format for recording results and 
accurately records data or observations to 
an appropriate degree of precision. Their 
data is recorded to a high standard and is 
easy to follow. All units correctly recorded. 


4-5 


Total Available Marks:  10 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 







© WJEC CBAC Ltd. 5 


Activity 1 Task B Collecting and Recording 


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


Collecting – 


Level 3 – 3 different packaging materials used; repeats similar in magnitude; burn times measured to the appropriate precision of the stopwatch; 
masses measured to the appropriate precision of the balance; packaging materials all of (approximately) similar mass. 


Level 2 – Repeats may be very different; may not record masses for each piece of packaging material; may round measurements. 


Level 1 – May not test 3 different types of packaging material; may not repeat measurements. 


Recording –  


Level 3 – Candidate devises own table; masses and burn times clearly recorded for each repeat, of each piece of packaging material; appropriate 
precision used for all measurements; all units recorded clearly and correctly. 


Level 2 – Candidate devises own table; measurements may not be to appropriate precision; not all units recorded correctly. 


 Level 1 – Candidate uses a template; not all measurements recorded. 
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Sticky Note

Dependent variable headers unclear.
Level 3: 9 marks












Sticky Note

Inconsistent use of significant figures.
Units included in body of the table.
Heading units inconsistent with values.
Level 2: 7 marks












Gerard Griffiths

Sticky Note

Student has correctly worked out the moles of both NaOH & HCl, and used this to correctly state the concentration of the NaOH used - 2 marks.
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(3445U40-1E-R1)


Background


Ignitz Ltd is a company that manufactures barbeque supplies such as charcoal briquettes and fire 
lighters. They are developing a new mail-order range and are concerned that the packaging material 
they choose should be as safe as possible, especially as the package contents could be flammable.


In this assessment you need to compare 3 different types of packaging material and suggest which 
type Ignitz Ltd should choose for their packages.  


Assessment summary


You will need to:


2. Task B: Collect and record data


Use your method to collect and record data to measure the mass and burn time per gram for
the three different types of packaging material.


© WJEC CBAC Ltd.







6
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Examiner
only
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Task B: Carry out your method to collect data	 [10]


Use your method to collect and record data to compare the burn time per gram of 3 different packaging 
materials. 


You may record the raw results in the space below.


Present your results in a table. Include all of your results.
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Activity 1 Task C: Analysis 


Generic Mark Scheme 


Level 1 Level 2 Level 3 


A
n


a
ly


s
is


 o
f 


 D
a
ta


 


The candidate carries out very simple and 
limited processing of data.  


The candidate makes a very limited attempt 
to analyse and interpret data.  


The candidate gives a simple statement of 
findings. 


The candidate demonstrates a limited ability 
to structure the work in an appropriate way. 


1-3 


The candidate carries out mainly suitable and 
appropriate processing of data.  


The candidate makes an appropriate 
interpretation of the data using mainly 
appropriate methods of analysis. 


The candidate gives detailed conclusions 
largely consistent with the evidence. 


The work is well structured and logically 
argued with relatively minor errors. 


4-7 


The candidate carries out suitable and 
appropriate processing of data, transforming 
data into useful information.  


The candidate makes a detailed 
interpretation of data using suitable methods 
of data analysis. All their work can be easily 
followed.  


The candidate makes detailed conclusions 
consistent with the evidence. 


They identify and explain all the patterns 
within the data. 


The work is logically argued and is well 
structured.  


8-10 


Total Available Marks:  10 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Activity 1 Task C Analysis 


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


Table completed.  burn time per mass and mean burn time calculated – take Eratum into account 


From the data, suggest which packaging material would be the best for the brand – one of the materials is stated. 


Give reasons for your answer. – e.g. difficulty to ignite/mass to volume ratio/smokiness.  Higher level answers will include some form of 
qualification relating reasons to the intended use. 


Level 3 – individual burn times /g calculated; mean burn time /g calculated; ‘best’ packaging material is suggested; ‘best’ packaging material is 
consistent with candidate’s data; reasons given for choice of ‘best’; qualifications given relating reasons to intended use; other considerations 
such as density (or similar), difficulty of ignition may be included; logical arguments and well structured. 


Level 2 – individual burn times /g calculated OR mean burn time calculated (without taking into account mass); ‘best’ packaging material is 
suggested; ‘best’ consistent with their analysis, i.e. may be based on mean burn time only; at least one reason given for choice of ‘best’; may 
not include any qualifications of ‘best’ or qualifications invalid; logical arguments and well structured, with relatively minor errors. 


Level 1 – limited analysis of data, may include individual burn times /g OR mean burn time of SOME of the data; ‘best’ packaging suggested 
without any reasons OR invalid/trivial reasons given; no qualifications OR invalid/trivial qualifications given; limited structure to answers. 
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Sticky Note

Not all data processed correctly. (Third row incorrect).
No reason given for 'best' based on observation (e.g. ease of ignition; smoke etc).
Reasons not related to use (lighting BBQs).
Level 2: 7 marks













Sticky Note

Inconsistent processing of experimental data.
No reason for best based on observation (e.g. ease of ignition / smoke etc)
No relationship of reasons to use (as BBQ fuel).
Level 2: 4 marks












Gerard Griffiths

Sticky Note

Moles of acid in 25cm3 - 1 mark.
Mass of acid in 25cm3 - 1 mark.
Molar mass calculated using moles and mass - 1 mark.
Correct acid structure from molar mass value drawn - 1 mark.
Total - 4 marks.
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(3445U40-1E-R1)


Background


Ignitz Ltd is a company that manufactures barbeque supplies such as charcoal briquettes and fire 
lighters. They are developing a new mail-order range and are concerned that the packaging material 
they choose should be as safe as possible, especially as the package contents could be flammable.


In this assessment you need to compare 3 different types of packaging material and suggest which 
type Ignitz Ltd should choose for their packages.  


Assessment summary


You will need to:


3. Task C: Analysis


Use your data to compare the burn time per gram for the three different types of packaging
material, and suggest which one would be the best choice for Ignitz Ltd to use in their packages.


© WJEC CBAC Ltd.
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Task C: Analysis	 [10]


Use the equation:


burn time per gram =  
burn time (s)


mass burned (g)


to calculate the burn time per gram of material.
(You may use the space below for working).


© WJEC CBAC Ltd.


From the data, suggest which packaging material would be the best for Ignitz Ltd to use.


Give reasons for your answer.


Packaging material
Burn time per gram (s)


First result Second result Mean result
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Examiner
only


Task A: Analysis	 [10]


Use the map, information table and charts for this stream sample.


(a)	 Use the information table in the resource folder to identify the invertebrates A, B and C in the 
table below.


© WJEC CBAC Ltd.


Picture of invertebrate Species name
Number of individuals


Sample 
point 1


Sample 
point 2


Sample 
point 3


Sample 
point 4


A ................................................. 17 19 0 0


B ................................................. 22 18 0 0


C ................................................. 4 3 0 12


D Dragonfly
nymph 7 8 0 15


E Bristleworm 0 0 25 14


F Midge Larva 0 0 31 12


(b)	 Describe the change in the numbers of bristleworms between sample points 1–4.
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(3445U40-1F)


Examiner
only


(c) 	 Pollution has entered the water at some point along the stream. Using the Map from the resource 
folder, tick (√) the box showing where you think the pollution has come from.


Farm A


Sewage Works B


Farm D


Give a reason for your choice.


(d)	 (i)	 Chart 2 in the resource folder shows the variation in the numbers of three different 
invertebrates at sample point 1 during each month of the year. During which month were 
the greatest number of invertebrates collected?


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(ii)	 The distribution of stonefly nymphs and mayfly nymphs shown on Chart 2 is similar. 
Describe how the distribution of damselfly nymphs is different from the distribution of the 
other two types of nymph.
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Skill Area AO1 AO2 AO3 Maths Prac 


Activity 1: Planning 11 6 17 


Activity 1: Collecting and recording data 13 2 13 


Activity 1: Analysis 9 1 4 10 


Activity 1: Evaluation 5 5 


Activity 2: Analysis 9 1 4 10 


Activity 2: Evaluation 5 5 


Total 24 24 12 10 60 


WJEC GCSE Applied Science SA Unit 3 Pack A (New) MS Summer 2018/JF 











