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Gen er a l  Mar k in g  Gu idan ce  
 

 

 All candidates must  receive the sam e t reatm ent .  Exam iners m ust  m ark the first  candidate in exact ly the 

sam e way as they m ark the last . 

 Mark schem es should be applied posit ively. Candidates m ust  be rewarded for what  they have shown they 

can do rather than penalised for om issions.  

 Exam iners should m ark according to the mark schem e not  according to their  percept ion of where the grade 

boundaries m ay lie.  

 There is no ceiling on achievem ent . All m arks on the m ark schem e should be used appropriately.  

 All the m arks on the m ark schem e are designed to be awarded. Exam iners should always award full marks 

if deserved, i.e. if the answer m atches the mark schem e.  Exam iners should also be prepared to award zero 

m arks if the candidate’s response is not  worthy of credit  according to the m ark schem e. 

 Where som e judgem ent  is required, m ark schem es will provide the principles by which marks will be 

awarded and exem plificat ion m ay be lim ited. 

 When exam iners are in doubt  regarding the applicat ion of the mark schem e to a candidate’s response, the 

team  leader m ust  be consulted. 

 Crossed out  work should be m arked UNLESS the candidate has replaced it  with an alternat ive response. 



 
 
 

 

  

Qu est ion  

Nu m b er  

An sw er  Ad d i t i on a l  g u id an ce Mar k  

1 ( a)  1.  idea of isolat ion or preparat ion of a DNA sam ple ( from  

t issue)  ;  

 

2.  descript ion of react ion m ix includes reference to DNA 

polym erase and { (deoxy)  nucleot ides /  pr im ers /  eq}  ;   

 

3.  descript ion of react ion m ix includes reference to 

{ m agnesium  ions /  buffer}  ;  

 

4.  descript ion of denaturat ion step to include appropriate 

tem perature e.g. 90 to 95 oC /  eq ;  

 

 

5.  descr ipt ion of pr im er binding step [ to include 

appropriate tem perature (40-70 oC) ]  /  eq ;  

 

6.  descr ipt ion of extension step [ to include appropriate 

tem perature (70-80 oC)]  /  eq ;  

 

7.  reference to an appropriate t im e for any one step eg 0.5 

to 2 m inutes ;  

 

8.  reference to suitable stated num ber of cycles e.g.15 to 

35 ;   

 

 

 

 

 

2 and 3 ACCEPT ref to com ponents 

where appropriate 

 

 

 

 

4, 5 and 6 m ust  be in correct  context  

if com ponents stated e.g. NOT Mp4 if 

rest r ict ion enzym e denatures DNA at  

95 oC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 5 )  



 
 
 

 

 
 

Qu est i on  

Nu m b er  

An sw er  Ad d i t i on a l  g u id an ce  Mar k  

1 ( b )  

 

 

 

1.  idea of enzym e is heat  stable  ;  

 

2.  idea of opt imum  tem perature for the enzym e  stated e.g.  

70-80 oC ;  

 

3.  { synthesises a new st rand of DNA com plem entary to /  

reads along}  the tem plate st rand /  eq ;  

 

4.  idea of synthesis in one direct ion ;  

 

5.  needs a { pr imer /  3’-OH}  to begin synthesis of the 

complem entary st rand /  eq ;  

I GNORE refs to act ive site, 

enzym e reused 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 2 )  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

Qu est i on  

Nu m b er  

An sw er  Ad d i t ion a l  g u id an ce Mar k  

1 ( c)  

 

I n the context  of denaturat ion of DNA /  90 to 95 oC /  step 1 

1.  if tem perature too low /  eq ;  

2.  DNA st rands will not  separate /  eq ;  

 

I n the context  of pr im er annealing /  40 to 70 oC /  step 2 

3.  if tem perature is too high /  eq ;  

4.  idea of less annealing e.g. less binding of pr imers ;  

 

I n the context  of extension /  70 to 80 oC /  step 3 

5.  if tem perature is too low /  eq ;  

6.  synthesis of new DNA st rands not  com pleted /  eq ;  

OR 

7.  if tem perature is higher than 95 oC /  eq ;  

8.  the enzym e will denature /  eq ;  

 

 

 

 

 

ACCEPT for 

3. if tem perature too low 

4.then fewer pr im ers anneal 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 2 )  

 
 
 

Qu est i on  

Nu m b er  

An sw er  Ad d i t ion a l  g u id an ce Mar k  

1 ( d ) ( i )  

 

1.  idea that  one individual does not  represent  the whole 

species 

 

OR there will be { genet ic /  DNA sequence}  variat ion 

between individuals of the sam e species /  eq ;  

 

2.  test ing m ore than one sam ple will { cont rol /  eq}  for 

( these)  differences /  eq   

 

OR idea that  this improves reliabilit y of the data ;  

  

 

 

 

 

 

 

( 2 )  

 



 
 
 

 

 
 

Qu est i on  

Nu m b er  

An sw er  Ad d i t ion a l  g u id an ce Mar k  

1 ( d ) ( i i )  1.  idea that  som e genes m ight  have { lit t le /  no}  var iat ion ;  

 

2.  idea that  it  will allow scient ists to determ ine  how closely 

they are related ;   

  

  

 

 

( 2 )  

 
 
 
 
  



 
 
 

 

Qu est i on  

Nu m b er  

An sw er  Ad d i t ion a l  g u id an ce Mar k  

2 ( a)  

 

1.  there will be no significant  difference ;  

 

2.  in react ion t im e between students who dr ink the 

coffee with caffeine and (students)  who dr ink the 

coffee without  caffeine /  eq ;  

  

 

 

 

( 2 )  

 
  

Qu est ion  

Nu m b er  

An sw er  Ad d i t ion a l  g u id an ce Mar k  

2 ( b )  

 

1.  table with suitable headings, including units e.g. ms ;  

 

2.  correct  sample sizes included in the table (with 15, 

without  12)  ;  

 

3.  correct ly calculated m eans with appropriate num ber 

of significant  figures e.g. with 336 /  335.5   without  

407 /  406.6 ;  

1. sam ple colum n does not  need a 

heading, I GNORE raw data 

 

 

 

 

 

 

 

( 3 )  

 
 

Qu est i on  

Nu m b er  

An sw er  Ad d i t ion a l  g u id an ce Mar k  

2 ( c)  

 

     A  suitable axes and scale with units and labels ;  

 

    P  data plot ted as a bar chart  with bars plot ted correct ly 

;  

 

    B  range bars included ;  

 

 

 

 

B.with 246 to 450  without  264 to 

510 

 

 

 

 

 

( 3 )  

 
 



 
 
 

 

Quest ion 

Number 

Answer Ad d i t ion a l  g u id an ce  Mark 

2 ( d )  

 

1.  the graph shows that  students dr inking coffee had a 

faster react ion t im e than those dr inking decaffeinated 

coffee /  eq ;  

 

2.  idea that  the graph shows there is a lot  of variabilit y 

between individuals e.g. the range bars are wide ;  

 

3.  the calculated value of t  (3.03)  is greater  than the 

crit ical value (of 2.06)  /  eq ;  

 

4.  at  the 95%  confidence level /  { probability /  

significance level}  of { 0.05 /  5% }  ;  

 

5.  students who drank the coffee had a significant ly 

faster react ion t im e than those who drank 

decaffeinated coffee /  eq ;  

 

 

 

 

 

 

 

 

 

 

 

 

5.ACCEPT converse 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 
 

Qu est i on  

Nu m b er  

An sw er  Ad d i t ion a l  g u id an ce Mar k  

2 ( e)  

 

     1 +  2.  two m arks for suitable nam ed var iables that  

were not  cont rolled e.g. age, gender, body m ass, 

previous coffee consum pt ion, lesson com m ented on ;   

 

     3.   only invest igated regular  coffee drinkers /  eq ;  

 

4.  idea that  only one t im e of day is invest igated ;  

I GNORE sam ple size, range bar 

overlap 

 

 

 

 

 

 

 

( 3 )  
  



 
 
 

 

Qu est i on  

Nu m b er  

An sw er  Ad d i t ion a l  g u id an ce Mar k  

3 ( a)  

 

1.  reference to welfare of frogs e.g. frogs should { be 

kept  in suitable condit ions /  not  be harm ed when 

collect ing secret ions}  ;  

 

2.  idea of returning the frogs to their  habitat  ;  

 

3.  avoid skin contact  with frogs e.g. { wear gloves when 

handling frogs /  wash hands after handling frogs /  

eye protect ion}  ;  

 

4.  need to prevent  { growth of harm ful bacteria /  

exposure to harm ful bacter ia}  /  eq ;  

 

5.  other acceptable r isk ;  

  

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  
 
  



 
 
 

 

Qu est ion  

Nu m b er  

An sw er  Ad d i t i on a l  g u id an ce Mar k  

3 ( b )  

 

1.  pract ise proposed m ethod /  see if proposed m ethod will 

work /  eq ;  

 

2.  idea of select ion of appropriate species of frog ;  

 

3.  (carry out  experim ents to)  determ ine a suitable m ethod 

for collect ing secret ions from  frog /  eq ;  

 

4.  (carry out  experim ents to)  determ ine appropriate 

{ concentrat ion /  volum e}  of frog secret ion /  eq ;  

 

5.  (carry out  experim ents)  to determ ine the m ost  

appropriate m ethod of applying the secret ions to the 

plates /  eq ;  

 

6.  (carry out  experim ents to)  determ ine the best  

param eters for another nam ed variable e.g. suitable 

t im escale for m easuring the inhibit ion of bacterial growth 

/  condit ions for growth of the bacteria /  type of bacter ia /  

eq ;  

 

7.  determ ine best  m ethod of m easuring dependent  var iable 

;  

 

 

The Mps need to be awarded for 

the idea that  the prelim inary work 

is needed to determ ine  /  find out  

/  invest igate the best  /  

appropriate values for the 

variables /  factors in the 

invest igat ion  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 
 
 
 
  



 
 
 

 

Qu est ion  

Nu m b er  

An sw er  Ad d i t ion a l  g u id an ce Mar k  

3 ( c)  

 

1.  clear statem ent  of dependent  var iable e.g. { zone of 

inhibit ion /  absorbance of culture / eq }  ;  

 

2.  clear statem ent  of independent  variable as secret ions from  

different  frogs /  eq ;  

 

3.  clear descr ipt ion of how secret ions will be added to the 

bacterial culture /  eq ;  

 

4.  clear reference to need for nut r ient  gel /  nut r ient  broth /  

eq ;  

 

5.  some clear considerat ion of t im e period over which the 

growth will be m easured /  eq ;  

 

6.  idea of select ion of type of bacteria /  nam ed exam ple  ;  

 

7.  and 8. I dent ificat ion of up to two other variables that  could 

affect  growth of bacter ia ;  

 

9. and 10. descr ipt ion of how these two 

           ident ified variables can be cont rolled ;  

 

     11.  clear reference to need for repeats ( for  each   

           secret ion)  ;  

 

12.clear descr ipt ion of how the bacter ial { culture /  plate}  will 

be set  up e.g. lawn, inoculat ion of broth ;  

 

 

 

 

 

 

 

 

 

 

 

5.ACCEPT within range 24 hours to 

1 week 

 

 

6.ACCEPT only one type used 

 

7/ 8.I GNORE hum idity 

ACCEPT cont rol of secret ion as a 

var iable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 8 )  

+  2  

SPG 

( see 

b elow )  



 
 
 

 

Level Mark Descriptor 

Lev el  1  0  The account  is very disorganised and is very difficult  to 

follow. Scient ific vocabulary is very lim ited with m any 

spelling and gram m at ical errors.   

Lev el  2  1  There is som e disorganisat ion in the account  which is not  

always in the correct  sequence. Som e relevant  scient ific 

vocabulary is used. The account  is not  always in 

cont inuous prose and there are gramm at ical errors and 

som e im portant  spelling m istakes. 

Lev el  3  2  The account  is well organised with no undue repet it ion 

and a correct  sequence. There is good use of scient ific 

vocabulary in the context  of the invest igat ion descr ibed. 

The account  is writ ten in cont inuous prose which is 

gramm at ically sound with no m ajor spelling errors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 

Qu est i on  

Nu m b er  

An sw er  Ad d i t i on a l  g u id an ce Mar k  

3 ( d )   

 

1.  table which m atches method described with headings 

and units ;  

 

2.  change in bacterial growth calculated e.g. by 

m easuring area of zone of inhibit ion /  absorbance of 

culture ;  

 

3.  m eans calculated from repeat  data ;  

 

4.  graph type selected that  m atches the data to be 

collected ;  

 

5.  reference to an appropriate stat ist ical test  e.g. 

suitable test  to compare bacter ia growth with 

different  secret ions ( t - test  /  Mann-Whitney U test  /  

Chi–squared /  eq)  ;  

 

6.  idea that  act ion taken to deal with anom alous data ;  

 

 

ACCEPT Mps 2 and 3 from  table 

 

 

 

 

 

 

 

 

 

 

4. idea of axes needs to be included 

   Units not  required 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 4 )  

 

 
 
 
 
 
 
 



 
 
 

 

 
 

Qu est ion  

Nu m b er  

An sw er  Ad d i t ion a l  g u id an ce Mar k  

3 ( e)  

 

1.  difficult  to cont rol all var iables (affect ing bacterial 

growth)  /  eq ;  

 

2.  idea that  other com ponents of secret ions m ay affect  

bacterial growth m asking the effect  of the ant ibiot ics /  

eq ;  

 

3.  I dea of difficult  to standardise ext ract ion of secret ion ;  

 

4.  reference to other variables related to frog e.g. age, 

size, gender ;  

 

5.  idea of uneven spread of bacter ia ;  

 

6.  reference to a var iable that  m ay be act ing as a lim it ing 

factor for bacter ial growth /  eq ;  

 

7.  idea of need to test  effect  on more than one type of 

bacteria /  eq ;  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  
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