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Introduction
The paper was the first of the new specification and tested the knowledge, understanding andapplication of material from the topics 'Cell Structure, Reproduction and Development' and 'PlantStructure and Function, Biodiversity and Conservation'. The range of questions provided ampleopportunity for candidates to demonstrate their grasp of these topics.
The paper appears to have worked well, with nearly all questions achieving the full spread ofmarks. Very few questions were left blank and there was no evidence in the majority of papers thatcandidates had insufficient time to complete the paper. For example, nearly all candidates wrotelengthy answers to the penultimate question on the paper.
It was evident that some areas of the specification are better understood than others. Theapplication of knowledge regarding the function of prokaryotic structures, fertilisation in mammalsand differential gene expression proved more challenging. A significant issue for some candidateson the paper was not applying their knowledge to the given scenario and just giving a stock answerthat they had learnt. The application of knowledge and understanding of drug trials to the contextof Y. Pestis was one example of this.
Another significant issue for some candidates on the paper was not reading the question carefullyand, in particular, not taking careful note of the command words in the questions. For example, an'explain' question often had answers which just described and a 'give two differences' questionoften had answers which just gave definitions.
It was pleasing to see such large numbers of excellent responses which were clear andcomprehensive, answered the question asked and showed good use of technical terms andapplication of relevant biological knowledge.
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Question 1 (b) (i)
This question was generally answered very well, with the majority of candidates correctly plottingthe concentration of calcium ions onto the grid provided.
It was pleasing to see that many candidates drew a bar which was equally spaced and the samewidth of the other bars.
A minority of candidates plotted a bar at 0.05 or at 0.46 and therefore scored 0.

This is an example of a response where thecandidate has incorrectly plotted the concentrationof calcium ions.

It is good practice to replicate the width andspacing of other bars on the graph.
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This is an example of a correct response.
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Question 1 (b) (ii)
This question asked candidates to explain the importance of the three inorganic ions from thegraph. Nearly all candidates could explain the importance of nitrate ions to the plant and this wasthe most commonly awarded marking point.
Fewer candidates could fully explain the importance of calcium and magnesium ions. It wascommon that they simply stated that calcium ions were needed to make calcium pectate, or thatmagnesium ions were needed to make chlorophyll, but did not expand the explanations.
A small minority of candidates described what would occur to a plant deficient of these inorganicions which was not credit worthy.

This response scored one mark for the importanceof nitrate ions to the plant. There is no explanationas to why chlorophyll is needed by the plant somarking point two could not be awarded. Therewas no reference to calcium ions being needed toform calcium pectate so mark point one could notbe awarded.
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This response fully matched all three markingpoints to score full marks.
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Question 2 (a) 
This question required candidates to recall the definition of a species.
The majority of candidates gave a clear definition of a species.
However a significant minority did not appreciate that only organisms of the same species canbreed together to provide fertile offspring, or missed out the breeding together aspect.
A small minority of candidates referred to classification of species which was not credit worthy.

This was a clear definition of a species and wasawarded the mark.
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This response did not refer to the production offertile offspring and therefore did not gain themark.
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Question 2 (b) 
The question required candidates to analyse the graph and describe the relationship between theconcentration of herbicide and the mean number of species of insects. They were then required toexplain this relationship using relevant biological knowledge and understanding.
The majority of candidates could describe the relationship shown by the graph and gained the firstmarking point.
It was pleasing to see that many candidates took note of the instruction in the question to 'use theinformation in the graph to support your answer'. However, just quoting data from the graph wasnot sufficient. A correct calculation of the reduction of mean number of species was credit worthyfor marking point two, as was a correct percentage decrease.
A significant number of candidates did not go on to explain this relationship. Where candidates did,some did not re-read the information given above the graph and thought that the herbicide killedthe insects directly, which was not credit worthy. Some responses referred to bioaccumulation.
A significant minority of candidates did understand that the herbicide killed plants and thenexplained why this loss of food resulted in the decline of the mean number of species.

This is an example of a response where therelationship was described but not explained.
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Make sure you understand the definitions of thedifferent command words that can be used in thenew specification and tailor your responseappropriately.

This is a clear and concise response which gainedfull marks for a correct explanation of therelationship between the concentration ofherbicide and the mean number of species ofinsects.
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Question 3 (a) 
This question asked candidates to complete the diagram to show the chromosomes after crossingover had occurred.
This proved to be a good differentiator. Some candidates did not gain either marking point as theydid not have complementary shading on the crossing over section, nor did they have the non-crossing over sections shaded correctly. Some gained the mark for the crossing over sections, butdid not shade the non-crossing over sections on the left hand homologous chromosome.
A significant minority however gained both marks.
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This is an example of a correct answer whichscored full marks.
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Question 3 (b) (ii)
This question provided candidates with a pie chart of the cell cycle in some embryo cells and askedthem to calculate how long cytokinesis would take in these cells.
It was disappointing to see that many candidates were not able to use the information provided tocalculate the answer of half an hour.
However, approximately a third of candidates were able to correctly calculate how long cytokinesiswould take in these cells.

This is an example of an incorrect response.
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This is an example of a correct response.
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Question 3 (b) (iii)
This was a straightforward question, but it was disappointingly answered incorrectly by manycandidates. Many candidates incorrectly multiplied 2 by 8 to give the answer 16 instead ofcalculating 2 to the power of 8.

This is an example of the most common incorrectresponse.

Study the maths skills listed in the specification.
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This is an example of the correct response.
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Question 3 (c) (ii)
This question required candidates to analyse a graph of five drug treatments involving differentcombinations of three drugs in order to evaluate their effectiveness. As with other questions in thispaper, candidates were expected to use the information in the graph to support their answer.
This question proved to be a very good differentiator, with the full range of marks awarded.
Almost all candidates were able to describe the correct order of drug effectiveness when the drugswere given on their own. Some answers then took this further and stated that the combination ofSRT1720 and Vincristine was the most effective. Fewer candidates recognised that the combinationof Resveratrol and Vincristine was less effective than Vincristine used by itself or more effectivethan Resveratrol by itself.
It was pleasing to see that many candidates recognised the significance of the size of the{range/SD/error} bars.
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This is an example of a response which gainedevery marking point and scored full marks.
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Question 4 (a) (ii)
This question asked the candidates to explain why the Golgi apparatus cannot be seen using a lightmicroscope.
Nearly all candidates could explain that the magnification or resolution of the light microscope wasnot high enough to see the organelle. The majority of candidates also included the small size of theGolgi apparatus.

This response gained the first marking point forthe response as a whole. There was no referenceto the organelle being very small so the secondmarking point could not be awarded.
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This is an example of a clear and concise correctanswer which gained both marking points.
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Question 4 (a) (iii)
This question asked candidates to give two differences between an organ and a tissue. This provedto be challenging for many candidates.
The most common response was separate definitions of an organ and a tissue which was not creditworthy.
Where candidates did give a difference the most common reason for not gaining marks was forimprecision in the answer. Candidates often referred to tissue having specialised cells instead ofsimilar cells or the same cell type.
Only a minority of candidates correctly gave the difference in the number of functions of an organand a tissue.

This is an example of a response which gained 2marks.
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This is an example where the omission of one celltype or similar cells prevented the awarding of thesecond mark.
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Question 4 (b) 
This question asked candidates to name two structures present in animal cells that are not presentin a plant cell. The candidates were given a numbered line for each of their two answers.
This question was answered well by the majority of candidates, with lysosomes and centriolesbeing the most commonly given structures. Cilia was rarely given as a response by candidates.
A small minority of candidates gave structures such as named membrane bound organelles thatare not present in a prokaryotic cell (instead of a plant cell) or gave more than two structuresdespite the numbered lines.

This response gained one mark for glycogengranules. Vesicles was not a credit worthystructure.

This is an example of the most common responsewhich scored full marks.
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Question 4 (c) 
This question related to the specification point regarding the role of the rough endoplasmicreticulum and the Golgi apparatus in protein transport within cells, including their role in theformation of extracellular enzymes.
The candidates needed to use the information they were given above the table to help them toexplain the results of the investigation. The information given stated that the amino acids wereused by cells to synthesise polypeptides and that the cells secrete enzymes and glycoproteins intothe small intestine.
It was clear which candidates read this information provided as they therefore gave a higher qualityresponse which gained more marks.
Unfortunately, a significant number of candidates did not use the information provided and gavean answer describing the diffusion/exocytosis of amino acids out of the cell which was not creditworthy. A small minority of candidates did not take note of the command word 'explain' and justdescribed what the data showed.
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This response met all five marking points for themaximum four marks.

Use all information given to you - both quantitativeand qualitative.
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This candidate did not recognise that the aminoacids would be used to synthesise polypeptides,nor did they describe the role of the roughendoplasmic reticulum or the Golgi in thetransport of protein in order for them to besecreted outside of the cell.
No marks were awarded for this response.
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Question 5 (a) (i)
This question provided candidates with the scientific name for an ironwood tree and asked them tostate the genus to which the plant belongs.
The majority of candidates were able to correctly state the genus Tabebuia. However, there was asignificant minority of candidates who gave the species name or the domain of the plant insteadwhich was not credit worthy.

This is an example of one of the most commonincorrect responses.

This is an example of a correct response whichgained one mark.
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Question 5 (b) (i)
This question asked candidates to state the function of a slime capsule and pili.
This question proved to be a good differentiator as some candidates found this straightforward.Other candidates could give the function of the slime capsule but struggled with the definition ofthe pili. Some candidates lost marks, either because they could not give a correct function orbecause they were too vague in their response.
The most common function given for the slime capsule was that it provided protection from whiteblood cells or phagocytes. The most common response which was too vague was that it providedprotection, without going on to give what it would protect the bacterial cell from.
The most common function given for the pili was for attachment to either surfaces or cells. Themost common response which was not credit worthy was that pili are used for sexual reproduction.

This is an example of a response which was toovague and was not awarded the slime capsulemark.
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This response has given a correct function for boththe slime capsule and pili and was awarded twomarks.
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Question 5 (b) (ii)
This was the first of the level based questions on this paper.
It was pleasing to see that many candidates could describe testing on animals, three phased testingincluding double blind trials and placebos and many good descriptions of a general drug trial wereseen.
However, it was disappointing that a significant number of candidates did not apply theirknowledge to the given context of the plague bacteria Y. pestis given throughout Q5 and again inthe information stem for Q5(b)(ii). This limited them to a level one response. Those candidates whodid relate their descriptions to the given context could access levels two and three depending onthe depth of detail in their descriptions.
The full 6 marks were awarded for a full description of animal testing, three phased testingincluding double blind trials and placebos related to the given context of the plague bacteria Y.pestis but with the extra detail regarding statistical analysis/testing the drug on the bacteria in vitro.
A number of responses did not give a correct description of the number of people used in eachstage of the drug trial and this limited the level they could be awarded.
A small minority of candidates gave a description of the antimicrobial core practical methodology.
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This was a level three response.
The candidate has correctly described testing onanimals, small group of healthy volunteers, smallnumber of patients with a Y. pestis infection, largenumber of patients with a Y. pestis infection and adouble blind trial involving a placebo.
As they have not described testing on the bacteriain vitro or statistical analysis of the data it couldnot be awarded the higher mark in the level.
5 marks were therefore awarded.

Relate your knowledge and understanding to thegiven context.
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This response was a level one response as therewas a description of a general drugs trial whichwas not related to the given context.
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This response is an example of a description of theantimicrobial core practical method which waslimited to level one.
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Question 6 (a) (ii)
This question asked candidates to give two differences between genetic diversity and speciesrichness.
As with the previous questions on this paper which also asked for differences, candidates oftengave separate definitions despite the numbered answer lines.
It was pleasing to see that many candidates knew the meanings of these terms, although therewere some responses that referred to genes instead of alleles which was not credit worthy.

This is an example of separate definitions.
Both of these definitions were not credit worthy sothis response scored 0 marks.
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This was an excellent response which scored twomarks. They met both marking points in the firstthree lines.
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Question 6 (b) 
This question was one of the few 'suggest' questions on this paper. Candidates were asked tosuggest two reasons why seed banks store seeds instead of growing whole plants.
The full range of marking points was frequently seen and it was pleasing to see so many clear andconcise answers to this question. Candidates clearly understood why it was preferable to storeseeds instead of whole plants.
A small minority of candidates gave both alternatives to the first marking point and were limited toone mark.
A small minority of candidates described how storage of seeds in seed banks was useful in case ofplant extinction which did not answer the question.

This is an excellent answer.
This candidate gained one mark for recognisingthat storing a large number of seeds requires lessspace than growing plants. They gained a secondmark for recognising that it would cost more toprovide the maintenance needed by the plantswhereas the seeds do not require constantmaintenance.
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Question 6 (c) (i)
This question presented the candidates with a table showing the mass of bananas imported bythree countries in 2007 and 2011. They were then expected to extract the correct information inorder to calculate the percentage increase in the mass of bananas imported by China.
Nearly all candidates were able to extract the correct information from the table and gain one markfor 8.2-3.3. However, fewer candidates divided by the correct number (3.3) to calculate thepercentage increase correctly. The most common error was to divide 4.9 by 8.2.

This is an example of a correct calculation whichscored 2 marks.
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If there are units on the answer line then you donot need to give them.
However if there isn't then you will need to.

This is an example of a response which did notgain any marks as they have not given a correctpercentage increase, nor have they worked out theincrease in the mass of bananas imported byChina.
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Ensure you have looked at the maths skills youmay be tested on.

This is an example of the most common mistakemade by candidates. They have divided by 8.2instead of 3.3. Therefore only one mark could beawarded for 8.2-3.3.
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Question 6 (c) (ii)
This question proved to be one of the most challenging on the paper for the candidates.
They were given information on the left hand side of the double page spread which they needed toread and understand in order to answer the question. It was disappointing to see that manycandidates did not do this and therefore could not answer the question asked.
The information stated that most of the banana plants grown around the world were clones of theCavendish banana plant and underneath the diagram there was a statement that these Cavendishbanana plants were not resistant to the fungus.
The linkage of this information would have enabled the awarding of the first marking point.Unfortunately many candidates did not link this information nor give the information in theadditional guidance which was that the Cavendish plants do not have an allele for resistance to thefungus.
Few candidates understood the idea that different varieties of banana may have an allele forresistance to the fungus and that breeding them with the Cavendish bananas could result inoffspring with resistance to the fungus. Many candidates instead focused on the random mutationsthat would occur in breeding bananas together and that one of these mutations might beadvantageous.
The most commonly awarded marking point was for the idea that there would be an increase ingenetic diversity.
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This is an excellent answer which gained all fourmarks. The candidate has clearly read andunderstood the information provided in thequestion. Mp3 was awarded for the first sentence,mp2 was awarded for the second sentence, mp3was awarded for the second half of the responseand mp1 was awarded near the end of theresponse.
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This response only gained mp2 for differentvarieties may have resistance to the fungus. 'Tocreate new species of banana that can becomeresistant to fungus' was not sufficient for markingpoint four.
There was no reference to alleles or geneticdiversity in this response.
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Question 7 (a) (ii)
This question provided candidates with a diagram of a sperm cell and asked them to describe thefunction of mitochondria in sperm cells.
This question was answered well by the majority of candidates, with nearly all candidatesrecognising that respiration provided energy that was needed to move the flagellum/tail of thesperm cell.
There was a significant minority of candidates however, who wrote that energy would be produced by the mitochondria which was not credit worthy.

This is an example of a response which met allthree marking points to gain full marks.
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This response scored just one mark for providingenergy. There was no reference to eitherrespiration or what part of the sperm cell wouldcause the movement of the sperm cell.
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Question 7 (a) (iii)
This question asked the candidates to calculate the magnification of the sperm cell shown in thediagram.
The easiest way for candidates to do this was to measure the width of the scale bar and convert itinto micrometres. Then they needed to divide this measurement by 60 to gain the correctmagnification.
It was surprising that many candidates did not measure the scale bar provided and instead tried tomeasure the actual size of the sperm cell, despite the curved flagellum.
A significant number of candidates also struggled with converting cm into micrometres, multiplyingby 1000 instead of 10,000.
A minority of candidates did a correct calculation, but had a rounding error which lost them a mark.

This is an example of a response which scored fullmarks.
The candidate measured the width of the scale barin cm and correctly converted it into micrometres.They then divided it by 60 to get the correctmagnification.
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This is an example of a rounding error whichcaused the candidate to lose a mark.
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Question 7 (b) 
This question provided candidates with a diagram showing the relative size of a Chinese hamstersperm cell compared with a human sperm cell. Candidates were asked to suggest why the Chinesehamster sperm cell has such a large flagellum.
Nearly all candidates explained that the long flagellum would enable the sperm cell to swim faster.
Lack of relevant terminology was the main reason that the second marking point was not awarded.It was not sufficient to say that the sperm cell reached the egg cell, the candidate needed to refer tothe fertilisation of the egg cell.
However, it was pleasing to see that some candidates could link the idea of mating with manymales to competition with other sperm cells in order to explain why it was important that thesperm cell should swim faster.
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This response gained full marks as they haveexplained the advantage to the sperm cell ofhaving a longer flagellum and linked this to thecompetition with other sperm cells.

Check to make sure you have used all theinformation you have been provided with.
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This response was awarded just the first markingpoint for recognising that the longer flagellumwould allow faster movement. The candidate hasnot explained why this would be an advantage.
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Question 7 (c) 
This question asked candidates to explain the role of the cortical reaction in the process offertilisation in mammals.
As this was more of a recall type question instead of an application of knowledge question, theperformance of candidates was generally very high.
The majority of candidates gained two marks for the second and third marking points. Theycorrectly explained that the zona pellucida hardens and that this would prevent polyspermy.
The lack of precision in their explanation was the most common reason why candidates did notgain marking point one. Many candidates referred to the release of chemicals/substances insteadof enzymes which was not sufficient. In some cases there was no reference to the vesicles fusingwith the membrane.

This is an example where the candidate did notgain the first mark point as they did not refer toenzymes.
Both mark points 2 and 3 were awarded.
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This excellent response gained all three markingpoints.
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Question 7 (d) 
This question tested content that was new to this specification and was found challenging by themajority of candidates, with 49.6% of candidates scoring no marks.
Candidates were asked to describe how a totipotent stem cell becomes a pluripotent stem cell.
The most commonly awarded mark was for the description of some genes being switched off.Unfortunately few candidates explained how these genes were switched off.
Relevant terminology such as 'differential gene expression' and 'epigenetics' was rarely seen.
Many candidates just described the differences between totipotent and pluripotent cells ordescribed changes in the developing embryo which led to totipotent cells becoming pluripotentwhich were not credit worthy.

This response gained marking points 2, 3 and 4 fora clear description of how some genes areswitched off and how proteins synthesised fromactive genes would permanently alter thefunction/structure of the cell.
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This response scored 0 marks as the candidate hasnot described how a totipotent stem cell becomesa pluripotent stem cell.

IAL Biology WBI12 01     57



Question 8 (a) 
This question gave candidates information about the reintroduction of beavers to Scotland. Theywere provided with information and a photograph showing that beavers build dams out of treebranches.
It was pleasing to see that many candidates read and used this information in their responses.
The majority of candidates could recognise that the reintroduction of the beavers increasedbiodiversity. Many excellent links to the increase in species richness were seen in responses.
Many candidates did not go on to explain how the beavers' activities could increase or decreasebiodiversity, of those that did, the most common mark point was for the decrease in biodiversitydue to the beavers cutting down trees.
Only a minority of candidates recognised that the building of a dam would create a new pondhabitat which could increase biodiversity.
A significant number of candidates referred to genetic diversity and natural selection which was notcredit worthy.

58     IAL Biology WBI12 01



This excellent answer was one of the fewresponses which gained full marks. This candidatehas carefully considered all aspects of the impactthat the reintroduction of beavers could have onthe biodiversity in Scotland.
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This response also gained full marks due to theadditional guidance in the mark scheme.
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This response only considered the reduction inbiodiversity and therefore was limited to just onemark.

'Change' could be either an increase or a decreaseso make sure you consider both possibilities inyour answer.
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Question 8 (b) 
This question required candidates to use information from the previous two pages in theexamination paper to discuss the two solutions proposed by the scientists.
Unfortunately many candidates found this question harder than expected, with almost half of thecandidates gaining level 1 or below.
One of the main reasons that candidates performed poorly was they failed to pick up on thescientists' concern that the genetic diversity of the beaver population in Scotland would be affected.There were a number of responses that did not refer to genetic diversity at all and therefore couldnot access level one.
Where candidates did discuss how the solutions could affect genetic diversity it was often ageneralised response, and did not address each solution separately.
It was pleasing to see some candidates recognised that the isolated populations on the map mayhave geographical isolation and that different alleles may be present in the populations as a result.
Some candidates extended their answer further to consider reproductive isolation and/orinbreeding which moved them into level 3.
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This response considered both solutions' effect ongenetic diversity and had a description ofgeographical isolation which lifted it into level 2.Lack of precision in the terminology used e.g.'similar genes' limited this response to 3 marks.

This is an example of a response where the twosolutions were not considered separately.
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This is an excellent response which covered allaspects required for level three and was awarded 6marks.
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Question 8 (c) 
This question provided the candidates with the Hardy-Weinberg equation and asked them tocalculate the percentage of beavers in the population that were homozygous for the dominantallele.
This was a very good differentiator and around a third of candidates gained full marks.
The most common error was that candidates did not recognise that the value of 0.09 was the valuefor q2 and therefore did not calculate the square root of 0.09.
A very small minority of candidates did everything correctly up to the last point and then gave theiranswer as 0.49 instead of multiplying by 100 to get the percentage.

This response correctly calculated the percentageof beavers and scored full marks.
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Paper Summary
Based on their performance in this paper, candidates are offered the following advice:

Read the questions carefully and take into account the command words as well as the contextgiven
Do not try and make a mark scheme you have learnt from a previous paper fit a differentquestion with different command words and a different context
Use all of the information provided in the question to help you with your answer, for examplediagrams, graphs and tables of data
Use appropriate biological terminology in your answers
Look at the mathematical content of the specification to see the maths skills you may be testedon.
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