
Exam iners’ Report /  

Principal Exam iner Feedback 

 

January 2014 

 

 

 
Pearson Edexcel I nternat ional GCSE  

in Hum an Biology (4HB0)  Paper 01 

 
 

 
 
 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 
 

 

 

 

 

 



 
Ed ex cel  an d  BTEC Qu al i f i cat ion s 

 

Edexcel and BTEC qualificat ions are awarded by Pearson, the UK’s largest  awarding 

body. We provide a wide range of qualificat ions including academ ic, vocat ional, 

occupat ional and specific program m es for em ployers. For further inform at ion visit  our 

qualif icat ions websites at  www.edexcel.com or www.btec.co.uk. Alternat ively, you can 

get  in touch with us using the details on our contact  us page at  

www.edexcel.com / contactus. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pear son :  h e lp in g  p eop le p r og r ess, ev er y w h er e  

 

Pearson aspires to be the world’s leading learning com pany. Our aim  is to help 

everyone progress in their  lives through educat ion. We believe in every kind of 

learning, for all kinds of people, wherever they are in the world. We’ve been involved 

in educat ion for over 150 years, and by working across 70 count r ies, in 100 

languages, we have built  an internat ional reputat ion for our com m itm ent  to high 

standards and raising achievem ent  through innovat ion in educat ion. Find out  m ore 

about  how we can help you and your students at :  www.pearson.com / uk 

 

 

 

 

 

 

January 2014 

Publicat ions Code UG037756 

All the m aterial in this publicat ion is copyr ight  

©  Pearson Educat ion Ltd 2014 

 

http://www.edexcel.com/
http://www.btec.co.uk/
http://www.edexcel.com/contactus
http://www.pearson.com/uk


4 HB0  ( 0 1 )  Pr in cip a l  Ex am in er s’  Rep or t  –  Jan u ar y  2 0 1 4  

 

 

The paper proved accessible to the m ajorit y of candidates and even the 

weakest  could answer a significant  num ber of quest ions.  At  the other end 

of the scale there were som e high scor ing papers where candidates 

dem onst rated a clear understanding of the principles underpinning the 

specificat ion. 

 

 

Qu est ion  1  

 

The parts that  caused m ost  problem s were (e) , ( f) ,  (g)  and ( j ) .    

 

 

Qu est ion  2  

 

(a)  Many candidates drew the lens in the space represent ing the pupil.   I n 

som e cases the shape of the lens was too circular to award credit .   Other 

candidates drew the lens in-between the cornea and the ir is/ pupil.   I n this 

case, som e gained one m ark for drawing the correct  shape whereas other 

diagram s were am biguous and therefore failed to gain any m arks. 

 

(b)  This quest ion was well answered overall with m ost  candidates 

recognising that  the lens refracts or focuses light / im ages on the ret ina.  

Where m arks were lost , this was m ost ly for om it t ing that  rays were focused 

on the r e t i n a .  

 

(c)  Many candidates confused the com bined act ion of the ciliary m uscles, 

suspensory ligam ents and lens shape in their descript ion of how the lens 

carr ies out  it s funct ion. I n som e cases candidates descr ibed the act ion of 

the ciliary m uscles and suspensory ligam ents correct ly, for exam ple for 

distant  objects, but  related their response to focusing on nearby objects.  

Few candidates described the act ion of ‘circular ’ rather than ‘ciliary’ m uscles 

and others linked details specifically to dim  or br ight  light  rather than 

focusing on distant  or nearby objects.  Som e responses were very vague in 

their approach and did not  link the act ions described to focusing on distant  

or nearby objects.  For exam ple, ‘the ciliary m uscles cont ract  or relax and 

the suspensory ligam ents are pulled taut  or slacken depending on whether 

the object  is near or far away’.  Other sim ilar responses stated that  ‘Ciliary 

m uscles cont ract  or relax to help change the shape of the lens’.    

 

 

Qu est ion  3  

 

(a) ( i)  Som e excellent , accurately drawn and labelled graphs.  The m ain 

error was that  a fair  num ber of candidates plot ted the graph with the axes 

labels the wrong way round i.e. tem perature on the Y axis and glucose on 

the X axis.  Other candidates lost  m arks for not  fully labelling the axes, in 

part icular units were m issing in a large num ber of cases.  Som e candidates 

failed to plot  the points from  70oC onwards and several candidates did not  

draw a line through the plot ted points. 

 



(a) ( ii)  Most  candidates scored one m ark for correct ly ident ifying the 

tem perature at  which m ost  glucose was produced.  Those that  failed to gain 

the second m ark generally repeated the quest ion i.e. ‘. . . . . .. . .. . .. .because 

this is when m ost  glucose is produced’.   A m inority of candidates recognised 

that  there were no plot ted points between 35oC and 40oC and that  the 

am ount  of glucose produced between these tem peratures was likely to be 

the greatest . Those that  did gain full m arks for their  response correct ly 

ident ified the tem perature and linked this to the opt im um  for enzym e 

act ivit y. 

 

(a) ( iii)  The m ost  com m on error was stat ing ‘tem perature’ as cont rol var iable 

despite this being the dependent  variable.  Som e candidates failed to gain 

m arks by just  stat ing ‘concent rat ion’ or ‘volum e’ without  going into any 

further detail.  

 

(a) ( iv)  Many candidates repeated the quest ion in their response which 

rest r icted their overall score for this item .  For exam ple ‘am ylase converts 

starch to glucose’ or sim ilar was frequent ly seen. I n a large num ber of 

cases, candidates m isinterpreted the quest ion and descr ibed why it  was 

im portant  that  starch was broken down. I n these cases, responses included 

inform at ion about  glucose being needed for respirat ion or energy or for use 

by m uscles or that  starch was a large m olecule that  had to be broken down 

before it  could be absorbed. 

 

(a) (v)  The m ost  com m on incorrect  answer given by candidates was that  

there was no m ore glucose to be produced as it  had all been produced 

between 35oC and 40oC.  Other candidates gave vague answers such as ‘the 

enzym e does not  funct ion at  70oC’ with providing further detail.   Good 

answers including accurate details about  how the shape of the act ive site 

changed which prevented the subst rate from  binding. 

 

(b)  This quest ion was answered well with m any candidates scor ing 3 out  of 

the 4 m arks.  The candidates that  failed to obtain the fourth m ark tended to 

om it  that  iodine so lu t ion  was used.  Less frequent ly,  candidates described 

the Benedicts test  for reducing sugars and others proceeded to analyse the 

data from  the table in m ore detail.    

 

 

Qu est ion  4  

 

‘Capillar ies’ was a com m on incorrect  alternat ive to arter ies that  was given 

by several candidates and rather than stat ing ‘capillar ies’ as the vessels 

with the thinnest  walls, m any gave ‘veins’.  Plasm a was often given as an 

incorrect  alternat ive to t issue fluid. Water was nam ed frequent ly as a useful 

substance carr ied by the t issue fluid and again as a waste product  that  was 

picked up from  cells, in addit ion to pus. 

Som e candidates failed to recognise, for the last  answer in the passage, 

that  the liquid rem aining after returning to the blood drained into lym ph 

vessels.  Students that  were unsuccessful here nearly always gave urine as 

their answer. 

   

 

 



Qu est ion  5  

 

(a)  This quest ion caused few issues with m ost  candidates scoring full m arks 

for their  responses.  The least  popular of the labels was the cell body and 

the synapse although again incorrect  answers were fair ly infrequent .  

(b)  Candidates lost  m arks here for not  linking their  response in the first  

colum n (nervous system )  to their response in the second (endocrine) .  The 

quest ion im plied that  a com parison be given and this was not  the case in 

som e answers given.  Som e answers were vague e.g. ‘fast  process/ slow 

process’ which required further clar ity in order to be awarded.  Another 

com m on error included ‘involuntary response/ voluntary response’. Bet ter 

answers included clearly writ ten com parisons such as ‘responses short - lived’ 

vs ‘responses long- lived’ and ‘im pulses carr ied by neurones/ nerve cells’ vs 

‘. . . .carr ied by horm ones’.  

 

 

Qu est ion  6  

 

(a) ( i)  Most  candidates gained full m arks for their answer to this quest ion, 

correct ly stat ing that  bacteria and fungi are two m icroorganism s that  could 

grow on the nut r ient  agar.  Som e candidates lost  a m ark by nam ing two 

types of bacter ia although this was infrequent ly.  One m ark was often lost  

where responses included ‘virus’ or less com m only ‘protozoa’. 

 

(a) ( ii)  Another well answered quest ion although it  appeared that  som e 

candidates referred back quest ion 3 and gave 70oC as their answer. 

 

(a) ( iii)  Whilst  m any candidates m ade reference to this tem perature being 

too high for enzym es to funct ion few gave m ore explicit  detail to link points 

such as ‘past  opt im um  tem perature’ and ‘denatured’ or based their answer 

around body tem perature being the best  for enzym es to funct ion.  These 

responses m ade it  clear that  candidates recognised tem perature as an 

influence on enzym e act ivit y but  m any failed to link their answer to an 

increase in m icrobial growth. Very few candidates correct ly stated how the 

ext rem e tem peratures of 0oC and 70oC affected the m icroorganism s with 

m any linking these m ore often to enzym e act iv ity rather than the effect  of 

each tem perature on the actual bacteria.  

 

(a) ( iv)  This quest ion proved dem anding for a num ber of candidates 

although m ost  m ade a good at tem pt  at  suggest ing a source of error in the 

invest igat ion.  Many responses included details about  the tem perature being 

incorrect  or that  the plates were incubated for too long.  Others suggested 

that  the plates or agar were contam inated ‘at  the beginning’ despite the 

quest ion stat ing that  condit ions were ster ile and other m ent ioned that  the 

‘lids were not  sellotaped down’ .  Few candidates realised that  

contam inat ion could occur from  the hands to the hair as it  was being 

t ransferred to the dish with m ost  correct  answers stat ing that  bacteria 

entered from  the air  when the lid of the pet r i dish was lifted.    

 

(b)  Som e diagram s showed m ore growth on day 2 than day 7;  others 

needed to m ake growth on day 7 m ore dist inguishable from  that  on day 2.  

A fair  num ber of diagram s appeared to show clear zones around the hair  

 



with growth occurr ing only around the edges of the plate im plying that  the 

hair or agar around the hair  som e sort  of ant ibacterial effect .   Som e 

candidates drew ‘m irror- im age’ hairs on each of the plates and a fair  

num ber of candidates failed to at tem pt  the quest ion at  all.  

 

(c)  The m ajorit y of responses to this quest ion were very disappoint ing with 

m any candidates failing to score at  all.   Responses that  did score for stat ing 

that  an agar plate should be set  up without  the hair, generally failed to gain 

m ore than one m ark.  Most  candidates did not  realise that  the cont rol would 

allow a com parison to be m ade and that  it  would help to prove that  the 

m icroorganism s did com e from  the hair.  Som e candidates m ent ioned 

ster ilising or washing a hair beforehand and using this as a cont rol 

alongside a plate containing an unwashed hair. 

 

(d)  Many candidates were under the im pression that  the agar was being 

depleted by the m icroorganism s and the extent  of deplet ion could be used 

as a m easure of bacterial growth.  For exam ple, several m ent ioned that  the 

‘agar would not  change’ or that  it  would ‘stay the sam e’ or that  the ‘dish 

would contain a lot  m ore agar at  the end of the experim ent ’.   Som e 

candidates referred to clear zones (or not )  around the hair  whereas others 

seem ed to m isinterpret  the quest ion and focused on the health of the hair 

instead.  For exam ple ‘hair will be m ore healthy/ shiny/ st raight  or clean after 

washing’.   Several candidates gaining one m ark tended to state that  the 

‘ant isept ic kills bacter ia (on the hair) ’ but  then neglected to relate this to 

how it  would affect  growth on the agar.  Other candidates recognised that  

there would be less m icrobial growth on the agar but  then failed to link this 

to the act ion of the ant isept ic sham poo. 

 

 

Qu est ion  7  

 

(a)  There were few issues with nam ing the parts of the digest ive system  

shown in the diagram  although several candidates gave ‘large intest ine’ 

rather than sm all intest ine for A.  ‘Duodenum ’ was rarely seen.  Som e 

candidates incorrect ly ident ified the gall bladder as the kidney. 

 

(b)  The m ost  com m on responses included the nam es of the digest ive 

enzym es and the horm ones insulin and glucagon.  Som e candidates 

confused glucagon with glycogen and com m on errors included urea, sweat  

and in part icular bile. Trypsinogen and other valid nam ed enzym es were 

given and these were awarded credit  where correct .  

 

(c)  Generally well answered with students showing a good understanding of 

the act ion of the m uscular wall of the oesophagus in m oving food through 

the digest ive t ract .   ‘Bolus’ was om it ted often and som e candidates 

described the act ion of the ‘circular ’ and ‘radial’ m uscles indicat ing confusion 

with the act ion of m uscles in the eye. 

 

(d)  On the whole, answers scored well with m any scoring full m arks for 

giving clear, accurate descript ions of the funct ion of bile.  Where m arks 

were lost ,  this was generally for om it t ing m ore specific details including 

lipase.  Most  candidates recognised the fluid released from  st ructure B as 

 



bile and understood its act ion in digest ion although m ost  com m only 

m ent ioning it s role in em ulsificat ion rather than neut ralisat ion.  Som e 

students gaining one m ark for their answer gained this for stat ing 

em ulsificat ion but  then went  on to define this process. 

 

 

Qu est ion  8  

 

(a)  A large num ber of candidates failed to read the quest ion carefully and 

follow the inst ruct ion of ‘Using inform at ion from  the diagram .... ’  This 

lim ited the num ber of m arks allocated to m any responses that  included 

random  organism s in a food chain that  were not  rem otely linked to the 

diagram .  Som e candidates lost  m arks for not  giving four organism s in a 

food chain but  instead started their chains with energy followed by three 

organism s from  the diagram .  

  

(b)  This quest ion was not  well answered with m any of the candidates that  

failed to score using inform at ion from  the diagram  in their  answer.  

‘Microscopic algae’ was com m only seen and a variety of other responses 

such as oxygen, carbon dioxide and glucose failed to score.  I t  is im portant  

that  candidates realise that  it  is the light  energy from  the Sun that  provides 

the source of energy for food chains and not  just  ‘the Sun’ which is rather 

am biguous would require further clar ificat ion for m erit .   

 

(c)  One m ark was frequent ly lost  for the om ission of ‘aerobic’ for the first  

part  of this quest ion which led to m ost  candidates gaining 4 out  of the 5 

m arks for their responses.  Students scoring less than this often confused 

photosynthesis for aerobic respirat ion, som et im es writ ing this in the space 

allocated for aerobic respirat ion but  also com plet ing the boxes showing 

carbon dioxide and water as the reactants and oxygen as one of the 

products.  Som e candidates wrote incorrect  form ulae into the boxes rather 

than taking the sim pler route and writ ing out  the nam es of the reactants 

and products which failed to score them  som e m arks. 

 

 

Qu est ion  9  

 

(a) ( i)  I ncorrect  answers var ied but  the m ost  com m on error was ident ify ing 

F as showing the vital capacity.  These were infrequent  with the m ajor it y of 

candidates perform ing well on this quest ion. 

 

(a) ( ii)  Another high scoring quest ion although one m ark was lost  at  t im es 

for either not  stat ing the value of the t idal volum e or failing to include the 

units where the value was given.  Several candidates did not  give a full 

definit ion of t idal volum e and neglected to state that  it  was t h e v o lu m e o f  

a i r  taken into the lungs at  r est .   I nstead, these candidates stated that  it  

was ‘norm al breathing’ or ‘breathing at  rest ’ which was deem ed too vague 

to award credit .  

 

(a) ( iii)  Very few problem s here with m ost  candidates correct ly ident ifying 

the m axim um  volum e of air  that  could be taken into the lungs. 

 

 



(a) ( iv)  Som e candidates failed to give the value of the residual volum e or 

failed to include the units for the values that  they gave despite giving a 

correct  definit ion.  Som e responses lost  m arks for neglect ing to m ent ion 

that  the residual volum e was the am ount  of air  left  in the lungs af t er  

( f o r cef u l l y )  ex h al in g . 

 

(b) ( i)   This quest ion again provided evidence that  som e candidates are not  

reading the inst ruct ion given carefully.  Despite the quest ion focusing on 

changes in breathing a var iety of incorrect  answers were seen including and 

increase in heart  rate, blood flow or pressure, an increase in body 

tem perature, oxygen and energy dem and.   

 

(b) ( ii)   Most  candidates were able to correct ly analyse the graph to arr ive at  

the answer of 6 m inutes for oxygen dem and to return to norm al after 

exercise. 

 

(c)  Few candidates recognised that  the oxygen dem and outweighed supply 

which m eant  that  the first  m arking point  was very rarely awarded.  

Candidates who scored few ( if any)  m arks provided details such as ‘m uscles 

need to cool down slowly after exercise’ or ‘respirat ion rate decreases 

slowly’,  or other vague answers that  failed to score.  A num ber of 

candidates stated that  m uscles st ill needed energy after exercising as they 

were st ill working, im plying that  the oxygen was necessary to m eet  the 

energy dem and rather than to oxidise the lact ic acid that  had accum ulated 

from  anaerobic respirat ion.   

 

 

Qu est ion  1 0  

 

(a)  I n general, m ost  candidates were able to correct ly nam e the organelles 

shown in the diagram  although m any failed to obtain the second m ark for 

each part  of the quest ion by providing an incorrect  descr ipt ion of the 

funct ion or om it t ing the funct ion altogether.  Som e candidates were able to 

nam e the organelles and wrote very good descript ions of their  funct ions and 

this would have gained them  full m arks if they had not  wr it ten their answers 

the wrong way round i.e. part  A writ ten in the space provided for part  B and 

vice versa.  

 

For part  A, where m itochondrion/ m itochondria was correct ly stated, 

candidates failed to gain the second m ark for giving descr ipt ions of the 

funct ion of m itochondria such as ‘the powerhouse of the cell’ without  further 

clar ificat ion.  ‘Respirat ion’ was also com m on and it  was im portant  in this 

case that  ‘aerobic’ was defined to dist inguish it  from  anaerobic respirat ion 

taking place in the cytoplasm . 

 

Fewer candidates were able to correct ly nam e the endoplasm ic ret iculum  or 

r ibosom es and if they did, were less fam iliar with the funct ion of these 

organelles.  ‘Chrom osom es’ and ‘golgi body’ were seen frequent ly alongside 

funct ions ranging from  ‘m aking am ino acids’ to ‘cont rolling cell act ivit ies’.  

 

(b)  Most  candidates scored one m ark for dem onst rat ing an understanding 

that  the organelles seen by the elect ron m icroscope were too sm all to be 

 



seen under a light  m icroscope.  Where the second m ark was obtained, this 

was m ost  frequent ly for stat ing that  the elect ron m icroscope had a higher 

m agnificat ion.  Very few responses included details about  the resolut ion or 

clar ity obtained using an elect ron m icroscope. 

 

 

(c)  This quest ion proved fair ly challenging for som e candidates who were 

unable to express their reasons for the differences between the red blood 

cell and a cheek cell clear ly.  Although m any were aware that  the red blood 

lacked a nucleus and cell organelles, which were m ore often than not  

nam ed,  the reasons given usually m ent ioned haem oglobin but  in the wrong 

context . For exam ple, rather than stat ing that  the om ission of cell 

organelles or a nucleus provided m ore space for haem oglobin a m ajorit y 

sim ply stated that  the red blood cell contained haem oglobin.  Som e 

candidates neglected to follow the inst ruct ion given by the quest ion and just  

described the role of the red blood cell.  

 

 

Qu est ion  1 1  

 

(a) ( i)  Overall a well-scoring quest ion with com m on m istakes being:  Part  A – 

urethra and sperm  duct , Part  B – sem inal vesicle and Part  C – epididym is.   

  

(a) ( ii)  The st ructure of responses in som e cases m eant  that  the details 

provided to explain the funct ion of the prostate and sem inal vesicle were 

too vague to award credit .   Som e candidates stated that  the fluid released 

t ransported the sperm ... rather than providing a m edium  in which sperm  

could swim  and others incorrect ly described how the fluid provided the 

sperm  with energy.  I n several cases it  was clear that  candidates m isread 

the quest ion and described the passage of sperm  through the m ale 

reproduct ive system  with random  answers that  descr ibed the funct ion of the 

prostate or sem inal vesicle as ‘producing urine’ or ‘producing sperm ’. 

 

(b)  Som e excellent ,  detailed diagram s were frequent ly seen and these were 

fully and accurately labelled.  Where candidates lost  m arks, this was usually 

for very poorly drawn diagram s rather than the labelling.  Som e candidates 

failed to score for correct  labels as it  was unclear what  they were point ing to 

on the diagram  and others had correct  labels that  pointed to incorrect  parts 

of the sperm .  

 

 

 

 

 

 



Gr ad e Bou n d ar ies 

 

Grade boundaries for this, and all other papers, can be found on the website on 

this link:  

ht tp: / / www.edexcel.com / iwant to/ Pages/ grade-boundaries.aspx 
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