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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 
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Gen er a l  Com m en t s 

 

 

Once again, there was a wide range of invest igat ions subm it ted for this unit .  These 

varied from  basic m em ory test ing to interest ing field studies. Many candidates 

dem onst rated a scient ifically object ive approach to their invest igat ion with evidence of 

clear progression to A2 level and exam iners were able to award high m arks in alm ost  

all cr iter ia or m oderators were able to support  high m arks awarded by the cent re. 

However, there rem ains a significant  num ber of 1A cent res where m oderators are 

unable to support  m arks awarded or 1B cent res were exam iners are unable to award 

higher m ark ranges. Sadly this has not  reduced over t im e and m any of the com m ents 

in this report  have been repeated in previous reports, guidance docum ents and support  

m eet ings over the past  few years. 

  

Som e com m on  f law ed  in v est ig at ion s 

 

Using core pract icals in general.  

 

We do t ry to credit  any evidence we see of the candidate's abilit y to m eet  the cr iter ia 

but  all unit  6 reports are accom panied by verificat ion sheets confirm ing that  the 

candidate has carr ied out  the core pract icals. All exam iners take this to m ean that  

candidates will have been taught  the basic pract ical techniques and therefore details of 

m ethods which consist  largely of what  m ight  reasonably be expected to have been in a 

pract ical protocol can be given only m inim al credit  for individual planning. 

 

1 .  Clear an ce zon es in  b act er ia l  ' l aw n s'  

 

This is a very popular opt ion but  in their  eagerness to follow this core pract ical com m on 

often ignore som e basic HSW principles. Mouthwashes, toothpastes and the full range 

of cream s and spices are added on discs or in wells for com parison. I n alm ost  all cases 

the com parison is at  best  scient ifically dubious or at  worst  m eaningless. Alm ost  all the 

preparat ions used have m ult iple ingredients and concent rat ions which are often difficult  

to find as m anufacturers give lim ited inform at ion and hence there is lit t le scient ific 

reasoning that  can be applied to cont rol the m ain variables or m ake m eaningful 

com parisons. These are often character ised by m eaningless m ult iple t - tests, in one 

case a test  of 12 different  toothpastes with a m at r ix of m ore than 25 t - tests!  I t  is 

worthwhile repeat ing that  cost  of the product  is not  related to biology or any other 

science. A scient ific com parison m ust  obviously cont rol the large m ajority of variables 

not  int roduce m ore. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 .  ' Ger m in at ion '  in v est ig at ion s 

 

There were a surprising num ber of invest igat ions involving sowing a few cress seeds 

leaving them  on a laboratory window sill and then m easuring their height  with a 30 

com  ruler.  Often there is not  even an accurate definit ion of 'height ' or how this can be 

m easured accurately when m ost  rulers have a gap at  the start  of the scale. I t  is very 

difficult  to support  m ore than m inim al planning m arks for this very sim plist ic approach. 

At  this level we would expect  candidates to have researched;  

 

The problem s of m easuring 'growth' and understand that  the dry m ass of seedlings 

decreases over the first  few days after germ inat ion. 

That  growth and germ inat ion are not  the sam e thing. 

That  init ial growth depends on m ineral ions and respiratory subst rates stored in the 

seed it self,  hence m any com m ents about  photosynthesis and its biochem ist ry were not  

valid. 

 

3 .  Caf f e in e an d  h ear t  r a t e , e t c 

 

The exam iners have pointed out  previously that  'Red Bull' and sim ilar products contain 

several act ive com pounds, especially taurine and large concent rat ions of sugars and 

therefore cannot  lead to scient ific conclusions about  caffeine. 

 

Plan n in g  ( c)  Tr ia l  I n v est ig a t ion s 

 

This sect ion of the planning cr iter ia is designed to allow candidates to provide evidence 

of their individual planning skills rather than seeking to copy som e published protocol. 

I t  is a key elem ent  of HSW. Exam iners and m oderators are unable to award high m arks 

where t r ials are very sim plist ic and that  conclusions m ade about  refined m ethods are 

not  linked to the actual findings of the t r ial.  

 

Som e com m on exam ples of weak t r ials:  

 

• Concluding that  a vernier calliper is a m ore accurate inst rum ent  than a 30cm  ruler. 

• Concluding that  m ore m easurem ents m ight  be m ade in the actual invest igat ion. 

• Point less applicat ion of running m eans where it  obvious the sam ple num ber is 

predeterm ined. 

• Select ing opt ions from  a t r ial because they seem  to fit  the hypothesis best . 

Good t r ials 

 

The exam iners have st ressed that  a good place to start  with t r ials is the m ain 

independent  or dependent  var iable. Obviously the invest igat ion will not  be worthwhile 

unless these are to be cont rolled and m easured reliably. 

 

E.g. Light  is a com m on independent  variable in fieldwork and is notor iously difficult  to 

m easure reliably. There is no easy answer to this but  it  does provide an excellent  

opportunity for candidates to m easure in different  ways and m ake an inform ed 

judgem ent  from  the data they collect . Exam iners and m oderators have no fixed answer 

 



to this but  seek to reward evidence that  the candidate has given this som e intelligent  

thought  and m ade reasonable decisions in the circum stances. 

 

I n sim ilar work where there are m any variables, then there is the opportunity to check 

a num ber of variables to discover which show large variat ions in the sam pling area and 

which do not . 

 

Ob ser v in g  ( b )  

 

Once again, exam iners and m oderators t ry to apply the cr iter ia to the widest  possible 

range of invest igat ions in the following way. 

At  this level 'anom alies' are based on rather subject ive judgem ent  and therefore the 

benefit  of doubt  is always given to candidates in any am biguous cases. What  is 

im portant  is evidence of the candidate m aking sensible scient if ic judgem ent . 

Where there are obvious and clear anom alies that  are not  ident ified a m axim um  of O(b)  

0-2 can be awarded. 

 

Where there are no clear anom alies but  the candidate m akes no com m ent  then a 

m axim um  of O(b)  3-6 can be awarded. For a m ark of 7-8 som e brief reasoning as to 

why this decision has been m ade is required. 

 

The exam iners accept  that  in m any invest igat ions it  is not  possible to sim ply repeat  

som e readings which are judged to be anom alous. Where this is the case, then som e 

act ion is required along with a br ief just ificat ion if 7-8 m arks are to be awarded. 

However arbit rar ily rem oving data such as highest  and lowest  values or because it  does 

not  fit  expected results shows lim ited HSW skill.  

 

Candidates do not  need to m anufacture anom alies as full m arks are available as long as 

there is evidence of their individual thinking. 

 

I n t er p r e t in g  &  ev alu at ion  ( b )  

 

The m ost  im portant  pr inciple here is that  the researched biological science is applied to 

the candidates' own data. Too often there is a reiterat ion of what  is present  in R 

without  careful analysis. 

 

A rem arkable num ber of candidates gave very short , or in ext rem e cases no, clear 

biological explanat ion. I n som e cases this was because there was none, such as in the 

case of m ult iple tests. I n others it  appeared to be sim ply passed over very superficially. 

Correlat ions are a part icular weakness where sim ply because of the nature of the tests 

even very weak correlat ions produce significant  values. This is often seized upon as 

'proof' of som ething without  regard to the data which often show m ore detailed or  

interest ing pat terns over the ent ire range of values.  

 

I t  would be helpful to m any candidates to avoid any reference to 'proving' and to show 

that  they understand the idea of scient ific m odels and their  reliance on 'support ing' 

evidence. 

 

 

 

 

 

 



I n t er p r e t in g  &  ev a lu at ion  ( c)  

 

This rem ains a weak cr iter ion for m any. I t  is part icular ly disappoint ing that  a m ajor it y 

of candidates do not  approach this sect ion in the m anner which has been recom m ended 

and often do not  show significant  progression to A2 level. 

 

Exam iners and m oderators are looking for an evidence-based analyt ical approach to 

evaluat ion. This will vary according to the chosen invest igat ion and the type of data 

collected but  the following m ight  be considered. Vague speculat ion about  what  m ight  

have gone wrong offers very lit t le at  this level.  

 

• Analysis of the data it self.  Are there m any anom alies? How m ight  these have arisen? 

• I s this var iabilit y obviously linked to possible random  errors? 

• I s it  likely there m ay be system at ic errors (although these are often difficult  to 

ident ify)? 

• What  is the standard deviat ion? (already calculated in a t - test )  What  does this show? 

• Were t rends and pat terns consistent  over the whole range? 

• How big was the sam ple? 

• I s there any evidence that  som e var iable(s)  were not  under cont rol? 

• Why m ight  the correlat ion not  indicate causat ion? (an obvious problem  in m any 

invest igat ions but  very rarely discussed despite it  being specificat ion m aterial)  

• Just  exact ly what  did the data show? How lim ited is this and how just if iable is it  to 

ext rapolate further? E.g. garlic does have ant ibacterial propert ies but  there are m any 

biological reasons why it  is not  the answer to ant ibiot ic resistance. 

There are further explanat ions in the I nternal Assessm ent  Guide and in previous 

exam iners reports. 

 

Com m u n icat in g  ( c)  ( d )  

 

Despite their experience in Unit  3 there are st ill a large num ber of incorrect  references 

and weak evaluat ions of sources. 

 

Once again we are looking for an object ive analyt ical approach. To show this then m ore 

is needed than sim ply m ent ioning som e t r igger words such as 'peer review' or 

'citat ions'. A brief sentence or so is needed to dem onst rate the candidate understands 

the im portance of the phrases they use and that  they show that  they are using this to 

com e to a conclusion. Sim ilar ly, statem ents such as 'I  have cross- referenced this with 

other sources' gain no credit  unless it  is clear what  sources and what  inform at ion is 

being discussed. 

 

Candidates should be st rongly advised against  using quest ion and answer sites where it  

is not  at  all clear that  the 'answer' com es from  anyone with any scient if ic credibilit y 

 



especially if they are anonym ous. This would appear to dem onst rate ext rem e naivety at  

this level.  

 

When list ing reference sources in a bibliography sim ple web addresses which do not  

give essent ial details are very com m on. Exam iners and m oderators cannot  be expected 

to look up web sites. This is part icular ly t rue when providing evidence for use of a 

journal. Many give web addresses without  nam ing the actual journal even when the 

source was relevant  and the nam e of the journal prom inent  on the web page. 

There are exam ples of acceptable referencing in the I nternal Assessm ent  Guide. 

 

Aw ar d in g  m ar k  r an g es an d  t o t a ls 

 

When deciding a final m ark for a single it  is im portant  to record a m ark range for each 

sub-sect ion and then consider the m ost  appropriate m ark. I t  is im portant  to ensure 

that  the full range of m arks is considered both within each sub-sect ion and whole 

cr iter ia.  

 

The biggest  single factor which causes significant  differences between cent re and 

m oderated m arks is the applicat ion of quality judgem ents. Where the differences are 

large this is often characterised by the award of higher m ark ranges for any evidence 

that  the cr iter ion has been addressed regardless of a considerat ion of it s qualit y with 

regards to A2 level. Annotat ions on record cards in such cases often consist  m erely of 

sm all quotes from  the cr iter ia. All exam iners and m oderators are asked to look carefully 

at  the final totals they award and consider quest ions such as;  does this report  m atch 

the A2 grade indicated? I s there a fair  different ial between this and the previous 

reports I  have assessed? 

 

To place this in context  it  is im portant  to bear in m ind that  these are difficult  cr iter ia 

and this is reflected in the grade boundaries. I f a piece of work is awarded a m ark 

equivalent  to an A*  grade then it  indicates that  it  is an except ional piece of work 

com pared to all A2 candidates and therefore m ust  contain clear evidence to support  

this view.  

 

Fu r t h er  su p p o r t  

 

This report  m akes frequent  reference to the I nternal Assessm ent  Guide and previous 

exam iners reports. All cent res regardless of their selected m ode of ent ry are st rongly 

recom m ended to check these docum ents carefully.  There is st rong evidence that  the 

advice and clar if icat ion they contain is not  always reflected in internal assessm ent  or in 

reports subm it ted for external assessm ent .  

 

The 'Ask the Expert ' service available through the Edexcel biology web pages allows 

cent res to subm it  individual quest ions for advice or clar if icat ion by a senior exam iner. 

Further courses concerned with the assessm ent  of this unit ,  both face to face and 

online, are planned for this Autum n with details again available through the Edexcel 

web site. 

 

 



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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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