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Introduction
This is the first time that the new qualification has been offered. Examiners saw a range ofresponses on the items from outstanding to weak. There was no evidence of students being shortof time and most students attempted all items. Students did especially well on the experimentdesign item and the sketch of a bar chart. Items that proved most challenging included theprobablity item and the explanation of different respiration rates in different size chickens. Manystudents also struggled to correctly apply the magnification formula.
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Question 1 (a) (ii)
In question Q01 students were given a diagram of a plant cell. In Q01aii most reponses correctlyidentified the organelle that makes ATP as a mitochondrion.

Question 1 (c) (i)
In item Q01ci most students could name an organelle found in plant cells but not in animal cells.Students should note that the cell wall is not an organelle.

Question 1 (c) (ii)
In item Q01cii most responses did not correctly give a location for genetic materlal in a bacterium.Suitable correct answers given included plasmid, cytoplasm and a circular chromosome.

Question 2 (a) 
Item Q02a gave students a table to complete containing some information about differentenzymes. Most responses gained some credit with the best ones correctly naming protease andrestriction as the enzymes, convesrion of maltose to glucose as the function and digestion as theprocess.

This response scores all 4 marks.
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This response scores 2 marks for protease and digestion.
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Question 2 (b) (ii)
In Q02bii most responses gained 1 mark for stating that the enzyme works better at pH 2.5. Fewerwent on to explain that this is due to the enzyme denaturing at low pH thus preventing thesubstrate binding with the active site. Some students were confused by the graph and wrote abouttemperature and kinetic energy.

This excellent response scores 2 marks, but makes all 3 markingpoints. Stating that the rate is lower at pH 1 and explaining thatthis is due to the enzyme denaturing and the active site changesshape. They then explain that the substrate can no longer bind.
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This response also scores 2 marks for reference to the enzymedenaturing at pH 1 and that enzyme works better at pH 2.5.
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Question 3 (a) 
In Q03a students were given a diagram showing a red blood cell. They had to describe thedifferences between its structure and the structure of a white blood cell. Most students obtainedsome marks with many scoring 2 of the 3 marks available. The very best responses described redcells as being biconcave, having no nucleus and being smaller than white blood cells.

This response scores all 3 marking points.

8     IGCSE Single Science 4SS0 1B



This response also gains all 3 marks.
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Question 3 (b) (i)
In item Q03bi students were given a description of an investigation into the effect of differentsolutions on red blood cells. Only the best students recognised that this question was aboutosmosis. They could then explain that when placed in water the water would enter the cells byosmosis and they would burst. Many weaker responses wrote about the cells dissolving in thewater.

This response scores 2 marks but contains all 3 marking points. Itexplains that osmosis occurs and that water enters the cell causingthe cell to burst.
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This response also contains all 3 marking points and scores 2marks.
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Question 3 (b) (ii)
In Q03bii Students had to draw a red blood cell as seen in the sample from the concentrated saltsolution. About one third of responses gained credit for drawing a shrunken cell showing acrumpled appearance. Weaker students drew a test tube containing dots.

This response scores the mark as it shows a crumpledappearance.
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Question 3 (c) 
In item Q03c students were asked to calculate the total numer of red blood cells given the numberin 1mm3 of blood and a total bloood volume of 4dm3. This required students to be able to usestandard form and know the relationship between mm3 and dm3.  Most scored 1mark butencountered problems with how many mm3 in a dm3.

This response scores 2 marks for 2 x 1013 .
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This also scores 2 marks.

It would be easier to leave the answer in standard form.
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Question 4 (a) 
Item Q04a described an experiment to investigate the anaerobic respiration of yeast. This is apractical direct from the specification. So examiners were surprised that more responses could notexplain why the glucose was boiled and then cooled before adding the yeast. The best responseswere able to explain that the yeast was bolied to remove all of the oxygen or to kill anymicroorgnaisms present and then cooled so that the yeast is not killed and the enzymes are notdenatured.

This response scores both marks for boiling to remove oxygen andcooling to prevent the enzymes being denatured.
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Question 4 (b) 
In question Q04b students had to explain how the apparatus could be modified to obtain a moreaccurate measurement of the rate of anaerobic respiration. Again only a minority of responsesgained full marks for explaining that the student could measure the volume of gas produced usinga gas syringe or an inverted measuring cylinder.

This response scores both marks for using a gas syringe tomeasure volume.

Question 4 (c) (ii)
Q04cii asked students to sketch a bar chart to show the results of aeroboc and anaerobicrespiration. Almost all responses gained full marks.
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Question 5 (a) (i)
Q05ai gave students information about crosses between a family of giraffes. Many students wereable to identify the genotypes of the parents as both heteroztgous required to produce an albinooffspring.

This response scores both marks for correctly giving the genotypeof each parent.

This response also scores both marks.
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Question 5 (a) (ii)
This question asked students to state the maximum number of giraffes that could be homozygousdominant. Most responses were incorrect but a significant percentage could correctly state that 4would be homozygous.

Question 5 (b) 
This item Q05aii was one of the most demanding on the paper and only the best students wereable to correctly determine the probability of a male with white fur as 0.5 x 0.25 so 0.125. Theanswer could be expressed as a decimal, fraction or as a percentage.
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Question 5 (c) 
Item Q05c asked students to explain why there are only a few white giraffes in the wild. Manystudents were able to answer this item correctly recognising the effect of natural selection due towhite giraffes lacking camouflage and thus being less likely to survive and pass on the white alleleto offspring.

This response scores 4 marks for reference to lack of camouflagetherefore the giraffe not surviving and not reproducing and so notpassing on the allele for white fur.
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This response also scores 4 marks. It refers to natural selection,the white giraffes not surviving so not reproducing but browngiraffes surviving, reproducing and passing the their genes on.
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Question 6 (a) 
Q06a required students to design an investigation to discover if chickens kept in sheds grow largerthan chickens kept outside in fields. Almost all responses gained credit with the most commonlyoccuring score being 6 marks. These high scoring responses often used the CORMS prompt thatenabled them to gain full marks.

This very clear response scores 6 marks. It gains R, O, C, S1, M2and M1.
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The response could have been improved by stating the number ofchickens in each set.
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This excellent response also scores full marks. It actually makes all7 marking points for a maximum score of 6. It scores in order R, C,O, S1, S2, M2 and M1.
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Question 6 (c) 
Q06c was difficult for candidates and only the best made the link between size and surface area tovolume ratio. These reponses then went on to explain that smaller chickens would lose more heatand therefore need to have a higher respiration rate becuase of the energy used to maintain bodytemperature.

This scores 4 marks for small chickens having a larger surface areato volume ratio, therefore losing more heat. They also refer tousing heat energy from respiration to maintain body temperature.
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This response also scores all 4 marks for reference to largersurface area to volume ratio, more heat loss and using energyfrom respiration to maintain body temperature.
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Question 7 (a) (i)
Item Q07ai required students to identify the part where oestrogen is produced. Most were able todo this.

Question 7 (a) (ii)
In Q07aii many students could give a role of oestrogen. Most common correct responsesmentioned the development of a named secondary sexual characteristic.

Question 7 (b) (i)
Q07bi many students could correctly name the zygote as the cell produced when the egg isfertilised.

Question 7 (b) (ii)
Q07bii required students to calculate the time taken for a sperm to travel 14 cm if it swims at 3.0mm aminute. About half of reponses gained at least 1 mark with common errors being notconverting cm to mm or rounding errors. Some students rounded 46.7 to 46.

This response scores both marks.
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This response also scores both marks.

This response also scores 2 marks.
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Since the data is given to 2 significant figures. The answer can alsobe expressed to 2 significant figures.
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Question 8 (a) 
Q08a told students that fish gills have similar adaptations to alveoli. They were then asked tosuggest how fish gills are adapted for gas exchange. Most responses gained credit with the bestones describing large surface area, thin walls and a rich blood supply to carry away oxygen andbring carbon dioxide to the gills.

This response scores all 3 marks for one cell thick, large surfacearea and blood capillaries.
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This response also scores 3 marks. For large surface area, thinwalls and blood capillaries.

No credit for being moist as gills would be underwater.
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Question 8 (b) 
The last item on the paper, Q08b, provided students with information about how a person keepsfish, it also gave a graph of the changes in the oxygen level in the fish tank. Students were asked toevaluate his claim that he keeps his fish in good condition. The command word evaluate requiresstudents to review information (e.g. data, methods) then bring it together to form a conclusion,drawing on evidence including strengths, weaknesses, alternative actions, relevant data orinformation. The responses to this longer item scored from 0 to 6 with only the best studentsscoring all 6 marks. The best responses included points for and against the claim and reaching aconclusion that he does not keep his fish in good condition.
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This response scores 6 marks. It refers to the negative points suchas falling oxygen concentration (marking point 7), decomposotionof excess food by bacteria (marking point 10), reference to use ofthe aerator (marking point 2). It also mentions positive points suchas allowing light for photosynthesis (marking point 1) to produceoxygen for respiration (marking point 3). He also states that theclaim is wrong (marking point 11).
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This response also scores 6 marks. He disagrees with the claim(marking point 11). He also notes that the aearator providesoxygen (marking point 2) for respiration (marking point 3). Hestates that the oxygen levels fall (marking point 7). He refers tolight for photosynthesis (marking point 1) and water replacementto remove faeces (marking point 4).
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Paper Summary
Based on their performance on this paper, students are offered the following advice:

ensure that you read the question carefully and include sufficient points to gain full credit
in evaluate items include points for and against and make sure that you include as many pointsas there are marks available reach a conclusion that reflects the points you have made
make sure you have practised calculations and understand and know how to apply any formulae
write in detail and use correct and precise biological terminology
make sure you have expressed your answer in the correct units and can convert between forexample mm3 and dm3 and express large or small numbers in standard form
remember to use the knowledge and skills acquired during practical work to help in questionsabout unfamiliar or novel practical procedures
in experimental design items always be able to name the independent variable and give therange of values, the dependent, and how you are going to measure it and the control variablesand explain how these will be controlled
read through your responses and ensure that what you have written makes sense and answersthe question fully
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