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Grade Boundaries

What is a grade boundary?

A grade boundary is where we set the level of achievement required to obtain a certain
grade for the externally assessed unit. We set grade boundaries for each grade, at
Distinction, Merit, Pass and Near Pass.

Setting grade boundaries

When we set grade boundaries, we look at the performance of every learner who took
the external assessment. When we can see the full picture of performance, our experts
are then able to decide where best to place the grade boundaries - this means that they
decide what the lowest possible mark is for a particular grade.

When our experts set the grade boundaries, they make sure that learners receive grades
which reflect their ability. Awarding grade boundaries is conducted to ensure learners
achieve the grade they deserve to achieve, irrespective of variation in the external
assessment.

Variations in external assessments

Each external assessment we set asks different questions and may assess different parts
of the unit content outlined in the specification. It would be unfair to learners if we set
the same grade boundaries for each assessment, because then it would not take
accessibility into account.

Grade boundaries for this, and all other papers, are on the website via this link:
http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx

Unit 2: Functional Anatomy (31814H)

Level 3
N P M D

Grade Unclassified

Boundary Mark 0 14 23 32 42
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Introduction

This is the first in the series of external examinations with regards to the new
specification. The method of assessment was via examination as opposed to centre
based internal assessment as employed within the old specification.

Centers’ and learners should be acknowledged for their preparation for the
substantial change to the assessment format. Overall, most learners were prepared
and knowledgeable on various content from the specification for this assessment

The question paper followed the format identified in the sample assessment material.
The paper was divided into 12 questions. The questions were designed to progress
from the lowest number of marks gained to the highest marks, in order to develop
learner confidence whilst progressing through the paper. Questions 1 - 9 allowed
learners to address questions from 2 to 5 marks, whilst question 10 to 12 ranged
from 10 to 20 marks gained; requiring an extended response from the learners. Each
question was based on functional anatomy, allowing the learner to demonstrate
knowledge and understanding of a range of specification content. Questions 1 to 10
generally addressed sections A to E of the specification; whilst questions 11 and 12
allowed the learner to demonstrate their knowledge and understanding of the
interrelationship of the muscular and skeletal systems in movement analysis.

Questions 1 to 9 on the paper were assessed using traditional points based approach,
where a mark was given for each appropriate point (more information can be found
below in the individual question section of the report). Questions 10 to 12 required
an extended response, therefore marked using a ‘levels based’ approach to
assessment were the overall quality of the response was considered rather than
number of facts stated alone.



Introduction to the Overall Performance of
the Unit

Learner performance varied throughout the paper. The style of the assessment is
challenging due to the depth and breadth of knowledge required to fully address the
demands of the paper. The breadth of knowledge is tested across the questions,
whilst depth of knowledge is particularly challenged in the extended responses
required for question 10, 11 and 12.

Questions 1 to 9 have a higher demand of recall. However, the questions are
structured to elicit different levels of response from learners, this is indicated through
the number of marks available and the command verbs used in the question. For
example, some recall questions ask learners to state or give, whilst other questions
will ask for descriptions and explanations. This format of questioning allows for
greater differentiation between learners, and examiners are better able to access the
depth of learner knowledge and understanding.

Question 10 is designed to challenge the depth of knowledge of a specific key
component of the specification in a sporting context; whilst question 11 further
challenges the learner to apply functional anatomy specifically the appendicular
skeleton to a movement analysis. Question 12 is particularly designed to stretch the
learner with a focus on analysis of the interrelationship of the muscular and skeletal
system to a specific sporting movement.

The learner is introduced to applying knowledge to a contextualised scenario in
question 7 (which is smaller ‘points based’ marked) in order to help prepare the
learner for the extended response questions. There are only a few instances within
the paper where only recall of knowledge is required.



Individual Questions

The following section considers each question on the paper, providing examples of
learner responses and a brief commentary of why the responses gained the marks they
did. This section should be considered with the live external assessment and
corresponding mark scheme.

Q1

This was a very accessible question with the vast majority of learners achieving at least
1 mark for stating 1 correct function, with only some learners achieving two marks for
correctly stating two functions of the cardiovascular system.

The most common two functions stated were

- Supply nutrients and oxygen
- Fightinfection

This response gained 2 marks

Answer ALL questions. Write your answers in the spaces provided.

1 State two functions of the cardiovascular system.

Two marks gained for correctly stating two functions of the cardiovascular system
This response gained 1 mark

1 State two functions of the cardiovascular system.

CNNeE

1 mark gained for the correct response of ‘to supply oxygen and nutrients'.



Popular incorrect responses generally focused functions of the heart such as ‘pumping’
blood around the body. Two other common errors were to ‘transport’ blood around the
body or ‘maintain’ blood flow.

Q2(a)

This question was answered well, learners should have achieved 1 mark, for giving the
meaning of the anatomical terms ‘distal".

This response gained 1 mark

2 Give the meaning of the following anatomical terms:

(a) distal
(1)

v /{"{he/:mﬂﬁdm'afﬁbd’lc‘

One mark gained for correctly stating ‘furthest from’ combined with a correct reference
point in the form of an appropriate example ‘the hand is distal to the shoulder'. As the
learner has already clarified distal is ‘furthest from’ 1 mark gained.

This response gained 0 mark
2 Give the meaning of the following anatomical terms;

(a) distal
(1)

TS sttt e ——

For the learners that scored 0 marks, a high proportion accurately stated ‘situated away
from’ or ‘furthest away’, however it was the point of reference which was inaccurate and
resulted in 0 marks being gained.

Popular incorrect responses generally focused on ‘away from the midline of the
body/axis’. Midline of the body is not an accurate point of reference for the anatomical
term ‘distal’.



Q2(b)

This question was answered well. Learners should have achieved 1 mark for this question,
for giving the meaning of the anatomical term ‘Prone’. Most learners accurately gave the
answer ‘lying face down'.

This response gained 1 mark

(b) prone.
{n

P ronl 1Y mnen lﬁemmrtmnﬂaur{mnf
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One mark gained for correctly stating ‘on your front’ and clarifying the position by
stating ‘your back is towards the sky'.

This response gained 0 mark

(b) prone.

0 marks gained as the answer given is incorrect.

On some occasions ‘face down’ was stated gaining 0 marks as there was no point of
reference given. A point of reference is required to clarify the position, such as ‘face down
on chest, with back facing up'.



Q3

This question was answered well. The vast majority of learners achieving 1 mark for this
question, for correctly identifying the function of a red blood cell. A smaller percentage
of learners were able to gain a second mark for further appropriate expansion to fully
explain the function of a red blood cell.

This response gained two marks
3 Explain the function of red blood cells.

........ CaLr ... Oxﬁ‘{')m LD uvans _hssues...and..

....... at..  huch . Ioasto. . wita.. Q‘%&(ﬁm IO
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(Total for Question 3 = 2 marks)

1 mark gained for correctly stating the function of a red blood cell is to ‘carry oxygen'. A
further second mark was gained for the appropriate expansion correctly stating red
blood cells contain hemoglobin which binds with oxygen.

This response gained one mark

3 Explain the function of red blogd cells.

b

1 mark gained for the correct reference to ‘carry oxygen’, no further marks gained.

Most learners who gained one mark made reference to red blood cells carrying oxygen,
but offered no further accurate information which could be accredited. Other incorrect
responses gaining 0 marks made reference to fighting infection and disease.



Q4

This question asked learners to describe the systole phase of the cardiac cycle. As the
command verb is ‘describe’ there was no need for learners to justify any part of their
response, instead an account of the systole phase of the cardiac cycle. Generally, learners
experienced difficulty with this question, possibly due to a lack of understanding of the
cardiac cycle and the differentiation between systole and diastole.

The learners gained a maximum of 4 marks based on 4 linked points, which in
combination, provided a logical description of the process of systole.

The majority of learners were able to identify 1 aspect or link 2 points, with a few higher
end learners linking 3-4 accurate points.

This response gained 4 marks

4 Describe the systole phase of the cardiac cycle.

;ZJV&

4 marks gained, 2 marks for reference to how the heart contracts during systole, 1 mark
for ‘ventricles contract’ and a further mark for result of the ventricles contracting.

10



This response gained 2 marks

4 Describe the systole phase of the cardiac cycle.

Thne. Sustole phase.. 6t The. Cardiol. Cye S
ohea rhne  hnheovt  os. conrvocred. Tnis aS
Cedalnen. o oxyaened€d. bleod ol leave. via . the
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0 marks gained for ‘heart contracts’, specific reference needed to atria contract and
ventricles contract to gain 2 marks. 1 mark was gained for the resultant factor of the
contraction ‘oxygenated blood will leave via the aorta to be transported to the working
muscles’ and a further 1 mark for ‘deoxygenated blood pumped to the lungs via the
pulmonary artery'.

0 marks gained for blank responses, incorrect information stated such as describing the
flow blood and describing diastole instead of systole.

11



Q5

Q5 assessed the learners’ knowledge and understanding of how smooth muscle controls
blood flow.

The smooth muscle which controls blood flow was poorly identified. Some learners were
able to explain the control of blood flow via vasodilation and vasoconstriction.

Generally, learners experienced difficulty answering this question, possibly due to lack of
terminology used as expected at level 3, knowledge of the specific unit content and
misreading the question.

This response gained 3 marks

2 EXplain now smootn muscie controls plood riow.

~Sooth muscle . Conlrols . ghiood flow
“thouop e s of vosSo auakion and vass-
on These . onosas - Prok o
L otier wh\CJr\ useS o Blom)
52018~ \g Asloe MOSerhg. . plood
~Qow.. ko hose mﬂs e
\m&) Qonsnman W\aw\s MhaSe.  muscles
_noflng 05 hadd Conelicr 0.

3 marks gained, 1 mark for identification of blood vessels, 2 further marks for making
reference to and explaining vasodilation and vasoconstriction.

This response gained 1 mark

12



Smooth muscle contraction is involuntary.

5 , Explain how smooth muscle controls blood flow.

. \a@@osmw%mumkm

.......................................

1 mark gained for the correct identification of smooth muscle found in blood vessels.

Many learners stated smooth muscle was found in structures such as the iris, digestive
system and urinary tract. Whilst this is accurate information, this is not contained in the
unit specification content and does not control blood flow. 0 marks gained.

Other common mistakes were stating vasodilation/vasoconstriction with no explanation
provided of how blood flow is controlled, lack of use of terminology for level 3, and giving
the wrong explanations for vasoconstriction/vasodilation (explanations the wrong way
round).

13



Q6

This question asked learners to describe the mechanism of expiration during exercise.
The question was designed to be demanding, testing a higher order skill. It required
learners to think about ‘the mechanism’ of expiration during exercise.

Generally, learners experienced difficulty with this question.

Learners appeared less able to describe the mechanism of expiration during exercise.
Many learners responded by providing a description of exhalation, not applying their

knowledge to the question, or misreading the question missing the word ‘mechanism’
asked for.

Learners were expected to provide 5 linked points, which in combination, provided a
logical description of the mechanism of expiration.

This response gained 2 marks

6 Describe the mechanism of expiration during exercise.

deaw.a@rﬁmmelnrﬁcmamuamrem,wmm
CAUBLS. HIE. DECARE. FO.MOVE.. AomNPrand. . oMM S, £ N SES. ...
jne._yﬂume...op:mﬁe,,..:.'.‘Dmmci.c......mmiﬁf...‘.,.‘.dEC.ceaSe.s..,.....Qﬂmhﬂ..:ﬁﬂ.e..,p(a_?swﬁ.
QAN AHOOCOCL G CON Y CO.AACHEASE. .. LN, IO, SMSOCS,. OMA. O HNE...

fmﬁel ..........................

2 marks gained, 1 mark for ‘volume of thoracic cavity decreases’ and 1 mark for ‘pressure
in the thoracic cavity increases causing air to rush out of the lungs'.

For a further 2 marks to be gained the learner would need to state
The diaphragm relaxes and moves upwards or returns to original dome shape’ and
‘The internal intercostal muscles lower the rib cage’.

The learner does not explain what happens to the ribcage once relaxed, and makes no
reference to INTERNAL intercostals.

An additional mark could be gained if the learner explained the role of abdominal
muscles.

14



This response gained 1 mark

6 Describe the mechanism of expiration during exercise.

Th&m%hramrdmesmdmmrm
o s aqi-urq.tdamsh%a’l‘m
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1 mark gained for ‘diaphragm relaxes and returns to natural dome shape.

Common mistakes made by the learner included stating the diaphragm moves upwards
but not explaining how (by relaxing), diaphragm relaxes but not explaining what happens
(moves upwards), refers to intercostals as opposed to internal intercostals or talked
incorrectly about external intercostals.

15



Q7

The question was designed to be demanding, testing a higher order skill. Learners were
given a spirometer trace of tidal volume during exercise, and were asked to explain how
the neural control of breathing affects tidal volume. It required the learner to look at the
spirometer trace, and identify that tidal volume increases during exercise. The learner
would need to demonstrate their knowledge of tidal volume and explain how it would
increase during exercise. The learners needed to think about ‘neural control’ as opposed
to chemical control during exercise.

As an ‘explain’ question learners were expected to take one idea and expand on it. 1 mark
was available for how tidal volume responds to exercise, with a further 3 marks for
appropriate explanation.

Learners often gave correct responses for 1-2 marks, such as for 1 mark ‘during exercise
the volume of air breathed in and out with each breath increases’; and made appropriate
reference to explain why for a further mark, for example ‘this occurs as the need for
oxygen increases/carbon dioxide levels rise’. A number of learners were able to explain
the medulla oblongata was responsible for the neural response for 1 mark, a lesser
number of learners were able to explain what the resultant factor was ‘increasing
stimulation to muscles in the respiratory system’.

Common incorrect responses include respiration rate increase, breath more times per
minute, incorrect knowledge of tidal volume and reference to the brain as the neural
centre as opposed to medulla oblongata.

This response gained 3 out of 4 marks.

7 Explain how the neural control of breathing affects tidal volume,

Am " e kum@ \
doe. A0 @06 WDLEKDE o NS o ) AECSES
dgnf\;%r’&&.&eokuezml/M@,r"?qs@(@Sd@mproi
?,Crc—f\m&f'ec&@pnﬁic fk\.ﬂs ............ LS,
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1 mark for explaining tidal volume and increase during exercise.
1 mark for why ‘increased demand for oxygen'.
1 mark for reference to medulla oblongata.

0 marks gained for reference to increase in breathing rate, as the learner does not
explain how this happens.

16



This response gained 1 mark out of 4.

Figure 1 shows a spirometer trace of tidal volume during exercise participation.

7 Explain how the neural control of breathing affects tidal volume. Cot

W&ovummw\m&@c 0O %8s S0 Vg e

oo S vove. - odir . louk . Undmoreeetioss. . dekerk . M. Chay
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1 mark for reference to CO2 rises.

When 0 marks were given, some learners tried to link tidal volume increase to neural
control, but knowledge of tidal volume was insufficient, and neural control was too vague

and made no specific reference to medulla oblongata, blank responses or explained
inspiration and expiration.

17



Q8

As an ‘explain’ question learners were expected to identify two functions and explain each
using an appropriate example.

The skeletal system functions of red blood cell production, supporting framework and
movement were written into the stem, therefore discounting them as possible answers.

The question asked for the learner to explain, using examples, two other functions.
Despite this some learners still referenced supporting framework and movement.

A high percentage of learners achieved 1 mark, with fewer achieving 2 marks as expected
at pass level, some learners achieved 3 and only a few learners achieved all 4 marks.

Learners generally did not adequately explain using an example, protection of vital
organs. Many learners just stated ‘protection of vital organs, ie, the cranium protects the
brain. This is not sufficient for an explanation at level 3.

This response gained 4 marks

8 Explain, using examples, two other functions of the skeletal system.,

2. Pacsehens. wiweh e booky ntada.ane..

The learner gained 4 marks. 1 mark each for identifying correctly the function of the
skeleton, and 1 mark each for appropriate explanation using an appropriate example.

18



This response gained 1 mark

o EXplain, using exampies, two otner tuncrions or tne skeietal systerm.

1wt Do grewth B asetur dusdion e Y eskedusls

MJ- osheoblaghy  n Y end ot

....................................................................................

Ms)&prd&dmhibqw\ ...... i o

1 mark gained for protection of vital organs. The example does not fully explain the
function at level 3.

........ et bent gt b
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Q9

This question was designed to be an accessible question, and to stretch and challenge
the learner to the next grade boundary.

As an ‘explain’ question learners were expected to explain two functions for two marks
and provide further expansion for each for two additional marks.

A high percentage of learners achieved 2 marks, some learners achieved 3 marks and
only a few learners achieved all 4 marks.

Learners generally explained the role of osteoclasts and osteoblasts well. The third mark
generally was gained for further explanation of the osteoblasts and making reference to
mineral deposits/calcium. Learners struggled to adequately explain the role osteoclasts
to achieve all 4 marks.

This response gained 3 marks

9 Explain the role of osteoclasts and osteoblasts during bone remodelling.

oand... QAN G?d ,bmsz,. ‘T‘mr than. actvakes.. ﬁm
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1 mark each for the appropriate role of osteoclast and osteoblast, and 1 further mark
for appropriate expansion of the role of osteoblast.

This response gained 2 out of marks.

9 Explain the role of osteoclasts and osteoblasts during bone remodelling.

s .......M:\Q,t........4...0.51’1’0C/{RSLS A&S}vmjﬁ. e mMebae- bones.. M ,,,,
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Tnmark each for role of osteoblast and osteoclast.

Where 0 marks were given, the role of osteoclasts and osteoblasts were the wrong way
around, blank answers and lack of knowledge.
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Q10

There was a good spread of marks for this question. There were some clear responses
using appropriate technical language and terminology that scored nearer the higher
range of marks available.

Responses to extended answer questions are marked using levels based mark schemes;
the quality of the response determining the level. There are 4 levels; level 0 where there
is no rewardable material presented and then levels 1, 2, 3; the higher the level the
greater the quality of response.

For this question level 1 responses made some reference to muscle fiber types and either
the intensity of contraction, speed of contraction or fatigability. Level 2 responses tended
to demonstrate extended knowledge with reference to the question context of cycling
and the changing demands of the race.

Only a very small number of learners were able to provide responses with accurate
knowledge and understanding of neuromuscular control of muscle contraction to
contribute to level 3.

Where learners did not gain marks, this was due to blank responses and deviating from
what the question asked. A number of learners talked about aerobic and anaerobic
respiration and energy production in relation to muscle fibre types. This is not included
in unit 2 content and does not relate what the question asks.

Some leaners did not use the correct terminology as expected at level 3.

This response gained 7 out 10 marks.

Spencer is a cyclist.

He takes part in a long distance race,

He recruits different muscle fibre types to meet the changing demands of the race.

10 Analyse the neuromuscular control of muscle fibre type recruitment during Spencer’s
cycle race.

(10)
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This response gained 3 marks

10 Analyse the neuromuscular control of muscle fibre type recruitment during Spencer’s
cycle race.

(10)
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Q11

There was a good spread of marks for this question. There were some very clear
responses using appropriate technical language and terminology that scored the higher
range of marks available.

Responses to extended answer questions are marked using a levels based mark scheme.
The quality of the response determining the level. There are 4 levels; level 0 where there
is no rewardable material presented and then levels 1, 2, 3; the higher the level the
greater the quality of response.

For this question level 1 responses demonstrated isolated elements of knowledge and
understanding with regards to ‘type of joint, ‘bones’, ‘joint movement’ and ‘plane of
movement for the hip, knee and ankle. No reference was made to the question context,
information was presented in table format, or in generic statements. Inaccuracies may
have been present.

Level 2 responses demonstrated knowledge of the appendicular skeleton and
demonstrated in the main accurate knowledge and understanding, in relation to the
question context, but often failed to contextualize fully movement analysis.

Level 3 responses demonstrated accurate knowledge, provided sustained coverage of
relevant information in relation to the question context with a fully comprehensive
contexualisation.

Where learners did not gain marks, this was due to blank responses and deviating from
what the question asked. A number of learners talked with reference to the muscular
system such as agonist and antagonist muscles. This is not what is asked in the question,
nor in reflected in the SAM.

Some leaners did not use the correct terminology expected at level 3.

24



This response gained 7 out of 10 marks

11 Analyse how the appendicular skeleton allows the range of movement necessary
at the:

hip
knee
ankle

to move from standing to the squat position.
. (10)
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Level 3 achieving 7 marks provided accurate knowledge, providing sustained coverage
of relevant information in relation to the question context with a fully comprehensive
contexualisation.

This response gained 1 mark

;:z"‘b’" I (10)
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Level 1, 1 mark gained for isolated element of knowledge and understanding shown.

Centres must access SAM and additional SAM material to support learner exam
preparation. Centres should scrutinise the mark scheme to understand the level of
knowledge and understanding required.

Learners are expected to provide answers in line with the information in the tables for
the movement shown. Interrelationships are expected to be provided, with full written
analysis of how the skeletal system works to perform the movement. Additional

information demonstrating knowledge of the skeletal system can be provided such

as

range of movement permitted at the synovial joints due to shape of articulating bones

and associated ligaments. Marks will be gained in relation to the detail and depth
coverage the movement.

of
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Q12

This question was be one of the most demanding questions on the paper. The question
asked ‘analyse the required movement of the trunk, left knee and left ankle to achieve
the position shown from preparation phase to execution phase’.

There was a good spread of marks for this question, although only a small percentage of
learners achieved the higher end of marks.

There were some very clear responses using appropriate technical language and
terminology that scored nearer the higher range of marks available.

Responses to extended answer questions are marked using levels based mark schemes;
the quality of the response determining the level. There are 5 levels; level 0 where there
is no rewardable material presented and then levels 1, 2, 3, 4; the higher the level the
greater the quality of response.

For this question level 1 responses demonstrated isolated elements of knowledge and
understanding with regards to ‘type of joint, ‘bones’, ‘planes of movement, ‘joint
movement’, agonist and antagonist muscles and muscle contraction. For the lower end
marks no reference was made to the question context, information was presented in
table format or in generic statements. Inaccuracies may have been present.

Level 2 responses provided in the main accurate knowledge and understanding, in
relation to the question context, but often failed to contextualize fully movement analysis.

Level 3 responses demonstrated accurate knowledge, provided sustained coverage of
relevant information in relation to the question context with a fully comprehensive
contextualization.

Level 4 responses demonstrated the ability to integrate and synthesis relevant
information in relation to the movement analysis. Contextualized analysis was well
developed with thorough understanding of linkages and relationships.

Where learners did not gain marks, this was due to blank responses and lack of
knowledge and understanding.

Some learners did not use the correct terminology expected at level 3.

Popular incorrect responses included getting the agonist and antagonist muscles of a
specific joint movement the wrong way around. Other incorrect responses included
incorrect muscle contractions and planes of movement.

Learners are expected to discuss elements of movement analysis related to the kinetic
chain and the interrelationship between the anatomical systems. Some learners did
attempt to write about movement efficiency but often these were limited and
demonstrated a lack of full understanding in this area of the specification.
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This response gained 15 out of 20 marks

12 Analyse the required movement of the trunk, left knee and left ankle to achieve the
position shown from preparation phase to execution phase. Aea
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Level 3 15 marks. The learner should demonstrate accurate knowledge, provide
sustained coverage of relevant information in relation to the question context with a
fully comprehensive contextualization.
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This response gained 2 marks

12 Analyse the required movement of the trunk, left knee and left ankle to achieve the
position shown from preparation phase to execution phase.

(20)
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Band 1, 2 marks for evidence of isolated knowledge and understanding,

Centres must access SAM and additional SAM material to support learner exam
preparation. Centres should scrutinise the mark scheme to understand the level of
knowledge and understanding required.

Learners are expected to provide answers in line with the information in the table, for
stated phase of the movement.

Interrelationships in the phase are expected to be provided, with full written

analysis of how the skeletal and muscular system are working together to perform the
movement. Additional information demonstrating knowledge of the skeletal and
muscular system can be provided, to show a deeper understanding of the
interrelationship between the two systems.

Marks will be gained in relation to the detail and depth of coverage of movement.
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Summary

Based on their performance on this paper learners are offered the following advice:

Read all questions carefully to ensure the learner fully understands what is being
asked

Understand terminology used in the specification as these words will be repeated
in the exam paper

Use appropriate technical language throughout your response ie, vasodilate as
opposed to get bigger

Use the number of marks gained and the space available as a guide to the depth
of the response

Identify key words in a question - possibly underline to draw attention to them
Make sure you apply your answers to the correct context, as given in the question
Refer to the SAM and additional SAM material learner work for question 11 and
12, to familiarise self with the expected response, and to complete exam
preparation.

Please click here for the specification and SAMS
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