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General Marking Instructions

Introduction
The main purpose of the mark scheme is to ensure that examinations are marked accurately, 
consistently and fairly. The mark scheme provides examiners with an indication of the nature and range 
of candidates’ responses likely to be worthy of credit. It also sets out the criteria which they should apply 
in allocating marks to candidates’ responses.

Assessment objectives
Below are the assessment objectives for Biology.

Candidates should be able to demonstrate:

AO1 Knowledge and understanding of scientifi c ideas, processes, techniques and procedures.

AO2  Apply knowledge and understanding of scientifi c ideas, processes, techniques and procedures:
  • in a theoretical context
  • in a practical context
  • when handling qualitative data
  • when handling quantitative data.

AO3  Analyse, interpret and evaluate scientifi c information, ideas and evidence, including in relation to 
issues, to:

  • make judgements and reach conclusions
  • develop and refi ne practical design and procedures.

Quality of candidates’ responses
In marking the examination papers, examiners should be looking for a quality of response refl ecting the 
level of maturity which may reasonably be expected of a 17 or 18-year-old which is the age at which the 
majority of candidates sit their GCE examinations.

Flexibility in marking
Mark schemes are not intended to be totally prescriptive. No mark scheme can cover all the responses 
which candidates may produce. In the event of unanticipated answers, examiners are expected to use 
their professional judgement to assess the validity of answers. If an answer is particularly problematic, 
then examiners should seek the guidance of the Supervising Examiner.

Positive marking
Examiners are encouraged to be positive in their marking, giving appropriate credit for what candidates 
know, understand and can do rather than penalising candidates for errors or omissions. Examiners 
should make use of the whole of the available mark range for any particular question and be prepared to 
award full marks for a response which is as good as might reasonably be expected of a 17 or 18-year-old 
GCE candidate.

Awarding zero marks
Marks should only be awarded for valid responses and no marks should be awarded for an answer 
which is completely incorrect or inappropriate.

Marking Calculations
In marking answers involving calculations, examiners should apply the ‘own fi gure rule’ so that 
candidates are not penalised more than once for a computational error. To avoid a candidate being 
penalised, marks can be awarded where correct conclusions or inferences are made from their incorrect 
calculations.
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COVID-19 Context
Given the unprecedented circumstances presented by the COVID-19 public health crisis, senior
examiners, under the instruction of CCEA awarding organisation, are required to train assistant
examiners to apply the mark scheme in case of disrupted learning and lost teaching time. The
interpretation and intended application of the mark scheme for this examination series will be
communicated through the standardising meeting by the Chief or Principal Examiner and will be
monitored through the supervision period. This paragraph will apply to examination series in 
2021–2022 only.
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7

AVAILABLE 
MARKS

/ denotes alternative points
; denotes separate points

comments on mark values are given in bold
comments on marking points are given in italics

Section A

1 (a) Sewage/slurry/silage effl uent/milk/waste products from animals/manure/dead 
organisms/organic fertiliser; [1]

 (b) Pollutant has been decomposed/broken down/digested by bacteria/provides 
nutrients for bacteria;

  by aerobic bacteria/bacteria which use oxygen (in respiration) oxygen used 
up by bacteria/bacteria increase/BOD; [2]

 (c) Organic pollution involves organic matter, but eutrophication involves nutrient 
enrichment of waterways by phosphates and nitrates/eutrophication is 
slower to affect oxygen levels/eutrophication involves an increase in plant 
matter/algal bloom (before decomposition)/eutrophication is a gradual long 
term process whereas organic is a sudden incident; [1]

 (d) Testing the ion content of soil before application of fertiliser/only applying 
fertiliser during periods of crop growth/not applying fertiliser when rain/wet 
conditions is forecast/not applying fertiliser on land close to waterways/have 
adequate storage facilities for slurry/preventative legislation e.g. fi nes;  [1]

2 (a) 

  

Genus/Genera

Family

Order

Phylum/Phyla

  (4/3 correct 2 marks, 2 correct 1 mark, 1 or fewer correct 0 mark) [2]

 (b) (i) Any two from:
   • eukaryotic
   • membrane bound organelles
   • unicellular or multicellular with limited tissue differentiation [2]

  (ii) Spirogyra;
   chloroplasts/chlorophyll/green pigment present for photosynthesis; [2]

 (c) Has a nucleus/membrane-bound organelles; [1]
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3 (a)  The layer of moisture allows gases to dissolve (increasing rate of diffusion); 
water produced by respiration/surfactant is produced to reduce surface 
tension/in mammals alveoli are deep inside the body to reduce water loss by 
evaporation; [2]

 (b) (i) Any two from:
   • less CO2 getting to palisade layer
   • fewer/smaller air spaces present
   • less space for diffusion of gases
   • greater diffusion distance (to the palisade layer)
   • fewer pathways through the mesophyll/more likely airfl ow will 

 get blocked/harder to get to the palisade layer [2]

  (ii) Line following the shape of current line;
   and lower from 00–24 hours; [2]

  (iii) Compensation point;
   carbon dioxide absorbed in photosynthesis is the same as carbon 

dioxide produced in respiration; [2]
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4 (a) (i) As the total cross-sectional area of blood vessels increases the fl ow rate 
decreases (allow converse);

   decrease in blood pressure/increase in friction/resistance to blood fl ow 
as the cross-sectional area increases/

   increase in friction as individual vessels have narrower lumen; [2]

  (ii) The large number of capillaries/extensively large network of capillaries 
means there is a greater total cross-sectional area; [1]

 (b) High blood pressure – (exerts a greater force on the artery wall) damaging 
the (squamous endothelium) lining/the artery wall/damage to the blood 
vessel;

  Cholesterol – builds up (underneath the endothelium) in the artery wall;
  Macrophages – move from the blood into the artery wall/contributes to the 

accumulation of cholesterol;
  Plaque – hardened artheroma (which bulges into the lumen of the artery 

causing a narrowing and restricted blood fl ow); [4]

 (c) (i) Elastic tissue and smooth muscle (tissue); [1]

  (ii) Elastic tissue allows the artery to stretch and recoil (as the blood pulses 
through it);

   smooth muscle provides support and can also constrict or dilate the 
artery (which regulates blood fl ow to organs); [2]

  (iii) 

   

mm3 s–1

984
 [2]

 (d) (i) Angiograph/angiogram; [1]

  (ii) Atheroma removed/stent fi tted/atheroma pushed to sides to widen 
lumen/angioplasty/OAR; [1]

  (iii) Blood fl ow is less than in the normal artery;
   there is still some of the atheroma present narrowing the lumen/stent 

 provides some resistance/elasticity lost from the wall due to previous  
 atheroma; [2]
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5 (a) (i) Rare plant species; [1]

  (ii) Many thousands of tourists travel across to the island/large tourist 
industry;

   vehicle access is restricted; [2]

 (b) Monoculture means reduced food source;
  OR  
  pesticide use reduces food source/causes bioaccumulation in corncrakes
  OR
  grass cutting reduces hiding places/reduces nesting sites/reduces places 
  to breed/increases vulnerability to predators/kills birds in the nest; [1]

 (c) Any two from:
• birds have somewhere with tall vegetation to hide/undisturbed by 

mowing/more places to hide/better cover/less likely to be predated/
protection from predators

• source of nest material/places to lay eggs/nest/breed
• (predator strips encourage) more species which the corncrake can use 

as food source [2]

 (d) (i) 40% of 8 = 3.2, 50% of 12 = 6;
   + 3.2 = 9.2/9; [2]

  (ii) Any two from:
   • more competition from previous clutch of chicks/less food/ 

 resources available due to competition
   • greater number of predators later in the season
   • later in the season so more killed due to agricultural activities 

• colder/wetter/less daylight available
   • plants losing leaves so less camoufl age [2]
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6 (a) The evaporation of water from mesophyll and diffusion through stomata; [1]

 (b) (i) Any three from:
  • environmental effects/increased wind/increased heat increases 

transpiration rate (compared to normal)
  • light has the least effect/only affects some species
  • species were not all affected to the same degree by increased 

environmental factors (wind/heat/light)
  • under normal conditions transpiration rate is not the same in all 

species [3]

  (ii) Increased wind increases rate of diffusion out of the leaf as air blows 
diffusion shells (by description) away from the leaf;

   maintains a high water potential/diffusion/concentration gradient; [2]

 (c) (i) Scalariform/reticulate;
   older/mature tissue (as more lignin has been produced); [2]

  (ii) Any three from:
   • water molecules form hydrogen bonds between one another/

cohesion occurs between water molecules
   • water evaporates from spongy mesophyll 
   • creates a negative pressure/tension in the xylem
   • adhesion between water and xylem walls/water moves up the 

xylem by capillarity [3]

 (d) (i) Sieve plate/open cell wall present/companion cell/cell contents reduced/
pushed against side; [1]

  (ii) If respiration is reduced then less ATP/energy released;
   translocation is an active process/requires ATP/energy; [2]

Section A
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Section B

7 (a) Indicative content

  • haemoglobin consists of four polypeptide chains/2 alpha and 2 beta 
chains

  • (each polypeptide) has a haem group/4 haem groups in total
  • conjugated protein/has a prosthetic group
  • oxygen binds to haem group (to form oxyhaemoglobin)
  • each haem group can combine with one oxygen molecule/each 

haemoglobin group can carry four oxygen molecules
  • the binding of the fi rst oxygen molecule distorts the shape of the 

haemoglobin/conformational change
  • this facilitates the binding of the other oxygen molecules/co-operative 

loading
  • oxygen concentration in the environment is the partial pressure of 

oxygen/ppO2
  • at high ppO2 oxyhaemoglobin is readily formed/oxygen associates with 

haemoglobin readily/has high affi nity for oxygen
  • oxygen associates with/is collected by haemoglobin in lungs (must be in 

terms of high ppO2)
  • at low ppO2 oxygen dissociates/is released from the haemoglobin 

readily/has low affi nity
  • oxygen dissociates/is released from heamoglobin in tissues (must be in 

terms of low ppO2)
  • loading tension is ppO2 at which haemoglobin is 95% saturated with O2
  • unloading tension is ppO2 at which haemoglobin is 50% saturated with 

O2

Band Response Mark

3

Candidates use the most appropriate specialist terms to 
describe and explain how the structure of haemoglobin and the 
partial pressure of oxygen impacts on the transport of oxygen 
throughout the body. At least 7 points must be made. Spelling, 
punctuation and grammar and the form and style are of a high 
standard.

[7]–[9]

2

Candidates sometimes use appropriate specialist terms to 
describe and explain how the structure of haemoglobin and the 
partial pressure of oxygen impacts on the transport of oxygen 
throughout the body. At least 4 points must be made. Spelling, 
punctuation and grammar and the form and style are of a good 
standard.

[4]–[6]

1

Candidates may only briefl y describe and explain how the 
structure of haemoglobin and the partial pressure of oxygen 
impacts on the transport of oxygen throughout the body. 
At least 1 point should be made. Spelling, punctuation and 
grammar and the form and style are of a basic standard.

[1]–[3]

0 Response not worthy of credit [0]
 

  [9]
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 (b) Indicative content

  • ppCO2 increases when respiration is high (so oxygen is released to 
tissues more readily)

  • at high ppCO2 haemoglobin has a reduced affi nity for oxygen/oxygen is 
released more readily

  • in high ppCO2 the oxygen dissociation curve moves to the right/Bohr 
effect

  • this will offset anaerobic respiration during times of strenuous exercise
  • at high altitude ppO2 is reduced/less O2 is available
  • at high altitudes oxygen combines more readily/increased affi nity with 

haemoglobin/dissociation curve moves to the left
  • increase in red blood cell number (which allows for more effi cient 

transport of oxygen)
  • increased ventilation/increased gas exchange surface/lung volume/

deeper breathing
  • greater amounts of myoglobin (which act as a store of oxygen)

Band Response Mark

3

Candidates use the most appropriate specialist terms to 
describe how Bohr effect and high altitude would affect oxygen 
transport and what adaptations can be seen at high altitudes. 
At least 5 points must be made. Spelling, punctuation and 
grammar and the form and style are of a high standard.

[5]–[6]

2

Candidates sometimes use appropriate specialist terms to 
describe how Bohr effect and high altitude would affect oxygen 
transport and what adaptations can be seen at high altitudes. 
At least 3 points must be made. Spelling, punctuation and 
grammar and the form and style are of a good standard.

[3]–[4]

1

Candidates may only briefl y describe how Bohr effect and high 
altitude would affect oxygen transport and some adaptations 
can be seen at high altitudes. At least 1 point should be made. 
Spelling, punctuation and grammar and the form and style are 
of a basic standard.

[1]–[2]

0 Response not worthy of credit [0]

     [6]

Section B

Total



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


