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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 and 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://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html

31813H - Unit 1: Sport and Exercise Physiology (31813H)

Level 3
N P M D

Grade Unclassified

Boundary Mark 0 14 25 36 48
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Introduction

The format of this assessment followed that of previous test series. As previously,
the paper was split into four questions. Each question was based on a sport or
exercise scenario and required learners to demonstrate knowledge and
understanding of a range of specification topics and apply this knowledge to the
specific question scenario. Three questions were marked out of 18 marks, and
one out of 16 marks, 8 marks being awarded for the final part of each question
where an extended response was required.

Each of the extended response questions were marked using a ‘levels based’
approach to assessment where the overall quality of the response was
considered rather than the specific number of facts stated, although this
obviously had a bearing on the quality of the response. The remainder of the
questions on the paper were assessed using a traditional point-based approach,
where a mark was given for each appropriate point. More detail can be found
below in the individual question section of the report.

Four extended response questions make this a potentially challenging
assessment for learners, but centres and learners should be congratulated on
their preparation for this assessment. Overall learners appeared well prepared
and well versed on many of the specification topics covered in this assessment.

Introduction to the Overall Performance of the Unit

Learner performance varied throughout the paper. Whilst the extended response
guestions were challenging most learners gained some marks for these
questions. 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
extended response questions account for 45% of the paper, each question
demanding depth of knowledge, but across the paper this also requires breadth
as each of these questions examines different areas of the specification.

The assessment is also challenging due to the need to apply knowledge not only
in the extended response questions but also the ‘points-based’ questions, for
example, Q02b; Q03b and QO04a. There are limited instances within each question
were only recall of knowledge is required, for example, Q01a; Q03a and Q04bi,
again, raising the demand on the learner.
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Individual Questions

The following section considers each question on the paper, providing examples
of popular 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.

Q 01(a) (i)

The first question is in the context of a beginner joining a weight-bearing exercise
class. Learners are told that the exercise class causes an increase in osteoclast
activity. They are then asked to state one other response of the skeletal system to
a single weight-bearing exercise session.

It is clearly important that learners understand the different terminology used in
the specification as this terminology will be used in the examination. In this case it
is important learners know the difference between adaptations and responses to
training on a body system.

The majority of learners did gain the available mark by stating an appropriate
response, those that did not tended to give an adaptation to the skeletal system
instead.

This response gained 0 marks
Dani joins a ‘fitness for health’ class. The class is a group session for beginners containing
weight-bearing exercises.

When Dani begins the class her skeletal system responds by increasing osteoclast
activity.

1 (a) (i) State one other response of Dani’s skeletal system to this single session of
weight-bearing exercise.
(1)

and. . kendons.

No mark was awarded as the learner stated an adaptation rather than a response
to weight-bearing exercise.
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This response gained 1 mark

1 (a) (i) State one other response of Dani’s skeletal system to this single session of
weight-bearing exercise.
(1)

m J}/ﬂﬂ///?/ /kc/c/ decares S wicou!

Q 01 (a) (ii)

The second part of the question asked learners to state the role of three different
bone cells during the process of bone remodelling. Learners were given the name
of the bone cells they needed to provide the role for.

The three bone cell types were:

e Osteoblasts
e Osteoclasts
e Osteocytes

Many learners were able to correctly identify the role of osteoblasts to build bone
and osteoclasts to clear away or destroy old bone, but experienced greater
difficulty giving a clear role for osteocytes. Those not achieving two marks tended
to switch the role of osteoblasts and osteoclasts.

To gain the third mark it had to be clear that osteocytes had a different role to the
other bone cells. Simply stating that they helped produce new bone was
insufficient as this did not differentiate between osteocytes and osteoblasts, more
detail of the role was required, for example, that they helped direct where bone
remodelling should be targeted.

This response gained 0 marks
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(ii) State the role of each of the different bone cells in the process of bone
remodelling.

Osteoblasts

\—y\f oS

Osteoclasts
(1)
Nery..cesucfuce ta  ofca... Lot R ko o S |
..... ' e ( OCV'\*
Osteocytes
(1)

CRRcnmiss I UK ST <\ L Y= Vo R < X2 T YR ,.form «£

The learner has confused the role of osteoblasts and osteoclasts. The response
for osteocytes is too vague for a mark to be awarded.

This response gained 3 marks

(ii) State the role of each of the different bone cells in the process of bone
remodelling.
Osteoblasts
. (1)
lebulld  new bope
Osteoclasts
(1)
______ remove. unwalked bone
Osteocytes
(1)
ek Send U oSkeOhlast and clostt gy
..... @ Pl oaeeded
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Osteocytes are credited as the response conveys the idea that they direct where
bone remodelling occurs. The role of the other two bone cells is also correctly
stated.

Q 01(b) (i)

It is important that learners read all the information provided in the question,
including the general text or stem immediately above the question, as this gives
more context on which to base a response. The context for this part of the
guestion was still within the exercise session but the focus is moved to blood flow
to the working muscles.

Learners are asked to state two reasons why blood flow increases to the working
muscles during exercise. If asked for two reasons it is important that these
reasons are sufficiently different, for example, reference to redistribution of blood
flow or a description of it would be considered the same reason.

The anticipated responses to this question, and the most popular correct
responses related to increased oxygen demand and increased need for removal
of waste products. Other correct responses included delivery of nutrients,
increased heart rate or redistribution of blood flow, all of which are relevant
reasons to increase blood flow to the working muscles. The majority of learners
gained two marks for this question, those that did not either gave no response or
tried to link to adrenaline and the anticipatory rise prior to the exercise session
rather than focus on what was happening during it. Some learners incorrectly
made reference to muscle temperature.

This response gained 0 marks
(2)

1 S tvay eed pmare DWod Compowed XO A Nor

WO V& r\3 NAWSC\eS

The learner does not tell us why there is a need for increased blood flow, ie why
they need more blood, therefore no mark is awarded.

This response gained 0 marks
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During the exercise session, blood flow increases to Dani’s working muscles.

(b) (i) State two reasons why blood flow increases to the working muscles during
the exercise session.
(2)
1. TNOD S wecaumt . Lonen . the . muscies. Qe
INQ mnca_ AL X RQUWRY MK’ OACOR).. 30 ..onNCien

CONbeQCL . CASIL,  hen  ex&rcl stx\%

Although the learner attempts to tell us why more blood is needed the reason is
vague ‘so muscles contract easier therefore no mark was awarded.

This response gained 2 marks

During the exercise session, blood flow increases to Dani’s working muscles.

(b) (i) State two reasons why blood flow increases to the working muscles during
the exercise session.

(2)
1...0m 050N Jrak o He uo.rhs ......... nawSgles

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

B .77 < FOSEE P O TP TV SN S VO Ty
.Corbon.... dioxde.... 0.l woere blood.. by panged
stt OORBLS.... ONOE.... LOZ ... Com. btfrm\sfo&d .......... back..&ko..“k.\t

Two reasons are correctly given, the need for more oxygen and the need for
removal of carbon dioxide.

Q 01 (b) (ii)

This part of the question develops from the previous part, asking learners to
describe how blood flow to the working muscles is increased.

The expected, and most popular response to this was through a description of the
process of vasodilation. Descriptions varied, some focusing on vasodilation whilst
others looked at the whole of redistribution, making reference to vasoconstriction

@ Pearson
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as well. Provided it was clear from the response how blood flow increased marks
were awarded.

Incorrect responses occasionally focused on the role of chemoreceptors and
changes in pH but did not then link this to an increase in heart rate.

This response gained 1 mark

(ii) Describe how blood flow to Dani’s working muscles increases.
(2)

... MO . STX- =2 s SRS T — MBS . [OE
RS S OIAQLAN....... O P\eod PISSy
,...’T\/\(‘OQ@\A De ‘Duc\d Pk N <= T o - N o { L -1

One mark is awarded for appreciation that an increase in heart rate will increase
blood flow.

This response gained 2 marks

(i) Describe how blood flow to Dani’s working muscles increases.
(2)

/( he reg)fﬁ\%\\oohbn QX %\") Yol Yo S \/\)O\“Mny
Musties e gerfocmed.. Mes. doe vemo e Shundt ..

/(\'\% Yo Incaxkes. yesed teaduden c:,unaJ vasoconSachon. .
Ahe . Viood vessls  of e WO MUZES A
doadode Yo allow moace Yhod do o Iravgh wihereas
Ye  Vhod veseeds Sor. Yhe.  nen- wc{\ah&j nusedes. ...
ConSncr Yo st Vo pd How.

The learner provides a very clear and full description, in excess of that required
for 2 marks.

10
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Q 01 (c)
This was the first of four extended response questions on the paper.

This question asked learners to analyse how the respiratory and nervous systems
work together to change breathing rate when working at different intensities in an
exercise class.

It is important that learners fully address a question to allow access to the highest
level of marks.

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

To address this question, learners needed to demonstrate knowledge and
understanding of the two systems and be able to expand on the specific role of
each system in controlling breathing rate. Learners also needed to give some
context within their response, ie apply their knowledge to the question scenario.

The mark scheme for levels-based responses consists of two parts. The first part,
the indicative content, has suggestions of the types of things learners are saying
in their responses that would gain credit, contributing to the overall mark. Note
how the indicative content is split and how the example content in one section
becomes more developed or demanding in the next. This is known as indicative
content as learners can gain credit for other correct content.

The second part of the mark scheme provides the levels descriptors, the quality of
the response, ie what determines the final mark for the question.

Many learners were able to make some general points about the effects of the
exercise session on breathing rate, oxygen demand and carbon dioxide levels.
Responses based solely on these types of general points were placed at level 1.
Some learners were able to give a good account of chemical control of breathing
rate and even linked this to the changes of intensity during the exercise session,
this type of response often achieved level 2. To achieve level 3 both body systems
needed to be included in the response and also some application to the question
context was required. The majority of candidates gained 3 or more marks for this
question.

This response was placed at level 1: and awarded 3 marks

11
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This response was placed at level 1 as it only made reference to knowledge
points, there was limited analysis, just a demonstration of isolated elements of

knowledge.

(c) Analyse how the respiratory system and the nervous system work together to

change Dani'’s breathing rate during the different intensities of her exercise class.
(8)
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Content within the response that contributes to overall mark:

e Paragraph 2 - knowledge and understanding points about:
- increased breathing rate;
- removal of CO2.
NB no credit is given for 'sustainable amount of oxygen'

e Paragraph 2/3 - knowledge and understanding point about:
- high demand for oxygen
NB no credit is given for 'medulla oblongata detects change in breathing rate'
due to vagueness of this part of the response

This response was placed at level 2: and awarded 6 marks

During Dani’s exercise class she performs repeated bursts of high intensity activity
separated by intervals of lower intensity activity.
(c) Analyse how the respiratory system and the nervous system work together to

change Dani’s breathing rate during the different intensities of her exercise class.
(8)

TRS RSQALONRD N SO QNG MO0 A ONONS
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AREFR CONE  AATRASIKRS.  WIRNLA . nSE . (\OSS.
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The response demonstrates knowledge and understanding of the two body
systems and develops knowledge points made by linking the factors that control
breathing rate. The reason this response is not placed at level three is due to
insufficient application to the question context, ie how these factors change based

on the intensity of the class.
Content within the response that contributes to the overall mark:

o Pg1 - knowledge and understanding points about: increased oxygen demand;
increased breathing rate during high intensity; removal of CO2 and decrease in
blood pH

e Pg2-knowledge and understanding points about: nervous system sends
nerve impulses to control breathing; the medulla oblongata controls breathing

rate
e Pg2-Linked factor: nerve impulses sent to diaphragm and intercostal muscles

to stimulate contraction to increase breathing rate

15
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Therefore, the response demonstrates knowledge and understanding and some
linkage, to provide partial analysis. Without application the response is not
considered to provide a sustained, developed and logical analysis.

This response was placed at level 3 - 7 marks

There is clearly a very good knowledge and understanding of how the two
systems work together. The whole response is written in relation to exercise, the
implication being that during more intense exercise there would be more waste
materials to ‘neutralise’. The one short fall of this response is in the final
paragraph where the learner could have really spelled out the difference during
high and low intensity, ie how everything speeds up at higher intensity to extract
even more waste products, or how that even at lower intensity breathing rate
would need to remain elevated (and why). Despite this there is sufficient context
to be placed at level 3.

16
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(c) Analyse how the respiratory system and the nervous system work together to
change Dani'’s breathing rate during the different intensities of her exercise class.
(8)
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Q 02(a) (i)
This question asked learners to explain one way the muscular system would
adapt to aerobic training.

There are three key words, other than the command word, for learners to
consider:

e the firstis‘adapt, so the question is asking about long-term training effects;

e the second is ‘aerobic training’, therefore discounting all anaerobic adaptations and

e the third is ‘muscular system’ therefore discounting any adaptations to other body
systems.

A large percentage of learners gaining at least one mark for this question,
tailoring their response to focus specifically on the muscular system and
adaptations as a result of aerobic training. Popular correct responses included
increased muscular endurance and capillarisation (although a CV adaptation, as it
also occurs in the muscles this was credited).

Popular incorrect responses tended to be anaerobic adaptations, eg increased
tolerance to lactic acid or increased muscle strength. In addition, some learners
made reference to responses of the muscular system to exercise, eg muscle
fatigue rather than adaptations.

This response gained 0 marks

Explain one way that Adam'’s muscular system would adapt to each type of training.

2 (a) (i) Aerobic training adaptation

vesuhne\n. orcleereoser) Neoud yede. - dha oMows
Adom. Jeo 0se more oxuREN. and yaseee
INOL.... X0 0D O eSOV of.on. \v\e/(t’ug?d NO2 e
Nerefore \r\/\pm)\)mu3 s fofocmornee oy o\,\m\g\mﬁ .
Niva. Yo Pog for o \oes Nene e

(2)

19

@ Pearson



L3 Lead Examiner Report 1901 (Unit 1 — 31813H)

The learner identifies an adaptation to the cardiovascular system rather than the
muscular system.

This response gained 2 marks

Adam wants to increase his fitness for football. He is deciding whether to participate in
aerobic or anaerobic training.

Explain one way that Adam’s muscular system would adapt to each type of training.

2 (a) (i) Aerobic training adaptation
(2)

will e an . 0kt i Cplodaban. ... whidh. means  aygan
. Comed e fliendly. ... S —

Marks were awarded for correctly stating that muscular endurance would
improve and for explaining the reason for this, ie capillarisation increasing oxygen
delivery. Any appropriate adaptation to the muscular system could be linked to
increased muscular endurance.

Q 02 (a) (ii)

The second part to Q02a asks about anaerobic, rather than aerobic, training
adaptations to the muscular system.

The demand of the question should have been identical to Q02a(i) although
learners appeared to know more about anaerobic adaptions to the muscular
system than aerobic, with a greater percentage of learners achieving both marks
for this question and part (a) (i).

Popular correct responses referenced increased power or strength of the muscle
as a result of increased muscle size.

A minority of learners focused on the impact of the training on performance
rather than the adaptations causing the impact, for example, training might
increase speed when sprinting. This type of response did not gain marks.

20
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Similarly, some learners confused aerobic with anaerobic and incorrectly
referenced an increase in muscular endurance.

This response gained 0 marks

(i) Anaerobic training adaptation

(2)

P‘(\O,.Ubb;('_ ,.\.(d‘ﬁuj PR\ Mp, A » V5 WO AT ¢ » W .

SO0 ARronee T UDNIDG. ;- fOF. . oROMDE. rMo...........
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No mark was given as the response focuses on performance rather than an
adaptation to the muscular system that might result in this increase in
performance.

This response gained 2 marks

(i) Anaerobic training adaptation

Q 02 (b)

This question is split into three parts, each part of the question asks the same, but
learners must apply their knowledge to different sporting contexts.

The question provides learners with some information about three different types
of training activities:

e long distance running at the same pace for one hour
e single maximum weight lift (1RM)
e repeated 30-second stair climb at pace with 30 seconds rest between each climb

21
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Learners are asked to explain the muscle fibre type most likely to be recruited in
each of these activities.

Key information given in the question includes

e anindication that only one fibre type is required ‘the muscle fibre type most likely..."
e the intensity and duration of each of the activities

Based on this information learners should have linked type | to long distance
running; type lIx to the 1RM and type lla to the repeated stair climb at pace with a
rest in-between. Sufficient information was given in the question to allow learners
to discount each of the other fibre types.

Once the correct fibre type had been selected the learner had to justify their
choice by explaining a characteristic of that fibre type to indicate why it would be
the one recruited.

It is important when justifying the fibre type that the learner focused on the
characteristic of the fibre not the activity, we needed to know why the fibre type
was suitable.

Most learners found this part of the question quite accessible, often scoring a
minimum of 3 of the available 6 marks.

Where learners didn't achieve marks, this was often due to mislabelling of the
fibre types, eg type la, rather than type | or not differentiating between type lla
and type lIx, simply referring to type Il.

Some learners are still referring to type llb, they should use the more up-to-date
labelling used in the unit specification, ie type lIx.
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Q 02 (b) (i)

This response gained 1 mark

(b) Explain the muscle fibre type most likely to be recruited in each activity in
Figure 1.

(i) Long distance running
(2)

______________ e, /’NLH\ Slb‘m e, useo( ., |w% dugtorce. conownc becouse
B f.{t.?f.g.. e e curoh(e. ond. ae. Mor snersire
ackw.&k@...... B

The correct muscle fibre type is selected for one mark, but the explanation is in
relation to the activity rather than the muscle fibre therefore the second mark is
not achieved. ‘More durable’ is too vague for fatigue resistant.

This response gained 2 marks

(b) Explain the muscle fibre type most likely to be recruited in each activity in
Figure 1.

(i) Long distance running

Mo bogest  bime, They
A»ye’f' é»-aﬁ&é-j&e
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The correct muscle fibre type is selected and then fully justified the reasoning for
this. le they have the most mitochondria or that they take the longest to fatigue.
Either of these explanatory points would have been sufficient for the second
mark.

Q 02 (b) (ii)

This response gained 1 mark

(i) Single maximum weight lift (1RM)
(2)

Type.Z «. muscle fibre hype would ke
reonaated an (E 1 A font haitch . anaerCby
an2h bent. Cornnidened O moximal
etfort (Mgh tndesaibg) atnivanaa .

Sudthe 0a Dk One rep ot .

Although the fibre type is correctly identified an appropriate reason to explain
why it is the most appropriate is not given.

This response gained 2 marks

(i) Single maximum weight lift (1RM)

lel Mx mwsde 3%06_“\\’5 95 due Yo Yhem \‘10&50. \ow
seffshane & p\ﬁcye bk qm\ﬁw?na - DOWRL 8ok oSk
dudin @ Yime. Thee wodd Sk ABM as .a\lan?ns wooloa)

0l e (eps. Nso. ‘Ab et up Yo A0- M Seuxds.

(2)

The fibre type is correctly identified and the reason for its use given, ie that it
produces maximal power.

@ Pearson
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Q 02 (b) (iii)

Possibly the most challenging of the three fibre types for learners to justify as this
is a hybrid fibre type. The explanation had to make it clear that it related to the
properties of type lla rather than the other fibre types. For example, reference to
being fatigue resistant would not gain credit (due to overlap with type 1), but if
this was quantified by stating the fibre type was moderately fatigue resistant or
more fatigue resistant than type lix the mark could be awarded.

This response gained 0 marks

(iii) Repeated 30-second stair climb
(2)

important to differentiate between the two types of fast twitch muscle fibres

Itis

This response gained 2 marks

(iii) Repeated 30-second stair climb

(2)
ﬂfu.\ lal e }Cur, EM)\\M&‘ A.&(KL&LWQYW%
Jun S0 bhay T
e OO, o FH e KO Ofse t.... K00 . KO IO
| U\mj Q. . }u;ruj LN O Wbu\\)wv
Owww{m) Pam to lave...... 3o secood, .

The response identifies the correct muscle fibre type and explains the use of the
fibre type as they ‘are fairly resistant to fatigue’. This is considered an equivalent
statement to having medium resistant to fatigue.
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Q02 (c)

The extended response for question 2 asked learners to assess the impact of
training at high altitude on a performer’s cardiovascular system and their football
performance once back at sea level.

Adam trains regularly at high altitude for three months. This training causes
adaptations to the cardiovascular system.

(c) Assess the impact of this training on Adam’s cardiovascular system and future
football performance once Adam is back at sea level.
(8)

It is always recommended that learners identify key words in any question, but
this is particularly important for the extended responses. Many learners also add
a brief plan, or a few key points they wish to address before beginning their
response to make sure they fully address the question.

Such a plan for this question could have been:

e training adaptations to CV system due to high altitude
e how each training adaptation may benefit performance
e theimpact of the adaptation once back at sea level

Some learners focused on the immediate responses to high altitude, for example
increased heart rate, or the general conditions at high altitude, for example a
lower partial pressure of oxygen. Whilst these statements were accurate, they did
not address the question therefore did not contribute to the overall quality of the
response.

Some credit was given for identification of adaptations due to altitude training to
other body systems, however if this was the sole focus of the response this would
have been a low scoring response due to limited relevance to the question.
Similarly, if training adaptations to the CV system were given that were general
adaptations, rather than those associated with high altitude training, some limited
credit was given.

The complete range of marks were achieved by learners, although the majority
found the question challenging, therefore most responses were placed at level 1
and tended to focus on general adaptations to training.

@ Pearson
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Those that did achieve high level 2/level 3 did so as they demonstrated a good
knowledge of adaptations to the cardiovascular system at high altitude and could
explain the importance of this to a performer and then make an assessment
about the value of these adaptations once back at sea level.

This response was placed at level 0

No rewardable content was found within this response as it focuses on the

respiratory and muscular systems rather than the required cardiovascular
system.

27



L3 Lead Examiner Report 1901 (Unit 1 — 31813H)

Adam trains regularly at high altitude for three months. This training causes
adaptations to the cardiovascular system.

(c) Assess the impact of this training on Adam’s cardiovascular system and future
football performance once Adam is back at sea level.

(8)
\A\ku\tfoumr\:) ok L:-\Skr..rh“a bnide..... WUeir. 15 o..
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[mg Cn,fo-c.:h,: ...... This. ... Y - 6:%«.«5«: ............... B oir . 8. Birner
ok alkkde.. tcen: 2g.... T SO . Y Mncdee . b dnlide....arr 2a.
AbS... M __________________ ceSudt.......in.... %‘ ................ ém,5 e);omé,&é
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This response was placed at level 3: and awarded 7 marks

The first paragraph identifies two specific training adaptations related to high

altitude and some other more general training adaptations, therefore

demonstrating some relevant knowledge of adaptations to the cardiovascular

system as a result of training at high altitude.

Adam trains regularly at high altitude for three months. This training causes W
adaptations to the cardiovascular system. Mf{p

(c)(ﬂsse% the impact of this training on Adam’s cardigvascular system and future 'vzf m
Il performance once Adam is back at sea level. %

(8)
o

Juhifh alvitddd FRain mq uaaommm (AL \ummV 14 {j.nlut -

W(Qﬂﬂﬁhmmmﬁmm 0L d)ead blasd (lama Valume. ..

This knowledge is then expanded on in the second paragraph through an

explanation of the impact or the consequence of the adaptation. For example,

miyecrnd i (0 memvm,; 192 B MaghdBi .

that increased haemoglobin will increase the ability to transport oxygen, or that

capillarisation will increase the efficiency of gas exchange.

T \‘anmd V\dddc\a)m VMG men Sk wmele Ot an ke branpsieed
W00, mhau Mag\en|n munhay mma LT gweammvm
P e L iR (e 0 ke XOMPa0d (8 MU ALLL), ’fwmu&mmmm
Po L0 (e ¢ k_un mam ot Mong 200y Can mamd nad Mg alig .
A dndease s smav(t o KRR qutmm Mmeng 0i cmu
oy pledaom haeamagighin. s the mivs (hendd, P Lphatiiani 8
({020 T2 AL NG Gf. 90)0 605 LXNAAYA. | WW\VLOM (2((0NanL .
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The final paragraph on the first page of the response assesses the impact of
increased haemoglobin concentration on football performance, stating that his
muscles will be supplied with more oxygen, so they do not fatigue. The learner
also assesses the impact of other non-cardiovascular related adaptations which
do not gain specific credit but do contribute to the overall quality of the response.

T in((edded ha e magein caren hor i, meGm frax Whan a4.om: (euim g
flay g cootal) s oy Muilhe) will be anie b e Jorlied wilh pond.
PAYRD. I8 a_m'u'\e_n.ou_&,,, WOy do N ennug . I Mepein.........
L BnAdd Mot ok e wilt ke 0kl Yo (A0 dok M onl ARIAIC.
QUOLONAL G A A IMA IN(COCL D009 0. 00 C0pA SO el (2. (A0S
Supflel fune. miotnocdif0 40 v(20h Boun 0¥y aoen and gy ¢
(L0 Gy WUINL (AL 4UTAD A W el AL ) LAY € xVN ) 8
(WALL MalQ LpUupnt.

The second page of the response focused on other cardiovascular adaptations,
for example increased strength of the heart and the impact this would have on
fitness but not what would happen to this fitness over time once back at sea level.

Whilst there is some inaccurate/irrelevant content included in the response there
is sufficient relevant, applied content to warrant being placed at level 3. Several
adaptations are identified, the value of these are explained and there is a clear
attempt to apply these to the sporting context, although there is no reference to
the loss of these adaptations shortly after return to sea level, which was an
expected assessment.
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Q03 (a)
This part of the question asked learners to state the energy yield of the lactate
and aerobic energy systems.

Whilst many learners correctly identified the yields a large number found this
guestion challenging, possibly because they did not understand the term ‘energy
yield'.

The expected correct responses were 2 ATP yield for the lactate system and 34 for
the aerobic system. There was some allowable lee-way with the yield as different
theory sources will provide a slight variation on these figures. Therefore, learners
would still gain credit if they gave slightly different responses.

Some learners recorded their response as a range, eg 1:2 for the lactate system,
whilst others stated 2:1 without an indication of which represented the ATP yield.
These were credited on this occasion, but learners should ensure their responses
are not open to misinterpretation.

Popular incorrect responses stated the duration of the system or suggested an
energy source for each system.

This response gained 0 marks

3 (a) State the ATP yield for each energy system shown in Table 1.
Lactate system

, g[mau

. Aerobic system
: (m

(1)

This response gained 0 marks
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3 (a) State the ATP yield for each energy system shown in Table 1.

Lactate system
(1)
_ Penkes o) Kok llersit, Mo
Aerobic system
(1)

This response gained 2 marks

3 (a) State the ATP yield for each energy system shown in Table 1.

Lactate system

Yeligndy <2ty 2 ATE

Aerobic system
2ty B8 -3y pTf

36-38 ATP was considered within the acceptable range for the aerobic energy
yield therefore the response gained both available marks.

Q 3(b) (i)

This question tested learners’ knowledge of the recovery process of the lactate
energy system. Three marks were available for describing this process. Common
correct responses linked the use of oxygen to break down the accumulated lactic
acid, and that it took approximately 20 minutes to 2 hours to complete this
process. Rather than state the time taken for the process others correctly
continued their descriptions by stating what the lactic acid was converted into
during its removal. Although energy systems are traditionally a challenging topic
for learners, most achieved a minimum of one mark for this question making
reference to the use of oxygen in recovery or that the lactate/lactic acid that had
accumulated needed to be broken down/removed.

(1)

This response gained 0 marks
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(b) Describe the recovery process for each energy system shown in Table 1.

(i) Lactate energy system
(3)

Dy catmn dam vt can Ca puch ol

%o ooy~ CQMC*} f J&mr. Ms(-«w@ aﬂx& __________ |
on  Seferdesc Q.c»q Aisloncs Gancise . fu Oodly
il nexd e Menl  Eou s W o gty

No marks are awarded for stating that rest is required for recovery, the response
is considered too vague.

This response gained 3 marks
(b) Describe the recovery process for each energy system shown in Table 1.

(i) Lactate energy system

Marks were awarded for oxygen being needed to remove the lactic acid and that

this could take between 20 mins to one hour. This was deemed to be an

acceptable time range, any range between 20 mins to 2 hours was accepted.
33
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Q 3(b) (ii)

The previous part to this question tested learners’ knowledge of the recovery
process of the lactate energy system. For this part of the question learners
needed to describe the recovery process of the aerobic energy system. Three
marks were available for describing this process. Common correct responses
focused on the need to replenish glycogen stores within the muscles through use
of carbohydrates. As with the previous part of the question knowledge of an
appropriate time frame for recovery of this system, in this case 2 to 48 hours, was
also credited. Reference to the use of oxygen to restore myoglobin ready for use
by the mitochondria was also stated by some learners.

A popular misconception was that the system would not take long to recover as it
used oxygen therefore no waste products would need removing. These learners

did not consider the fuel source, ie glycogen stores being depleted during activity.
Other learners confused the two systems, stating that lactate would be produced

This part of the question was more challenging for learners than recovery of the
lactate system. Despite this, many learners gained at least one mark for this
question.

This response gained 1 mark

(i) Aerobic energy system
(3)

TS system toKke tne \ongest o
deplish _ond £O fecovery prom. Ths
LS Decouse (£ \S gwen o \ong
eNergy . Sueply  For the demands
Mneonng. Lt needs feas o Aoy (or o)
Q.. . LECOVES.

The
mark was awarded for being within an appropriate time-frame for recovery, ie 24
to 48 hours.

This response gained 2 marks
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(i) Aerobic energy system
(3)

| (:wergb ~ SusEen E RS ot b eab

Two marks were awarded for the last two lines for the description that
carbohydrates were required in recovery to replenish glycogen stores.

This response gained 3 marks

(i) Aerobic energy system
(3)

%hgo%w %"mﬁg UG— NQ\MM Mw&\ s
N;Gc:hw 08 Coxr{xsbﬁlﬂd’-q TR\S tals S (:ol-u.mzw (L

Although slightly confused there is sufficient correct content to gain all three
marks for the description of recovery. The learner describes that oxygen is used
in recovery to replenish glycogen stores and myoglobin, that glycogen stores are

replenished through carbohydrates in the diet and that the process can take
between 2 and 48 hours.
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Q 3(c)

This part of the question moved the focus from the energy systems the winter
athletes used, to thermoregulation and in particular thermogenesis to maintain
body heat in cold conditions. Learners were asked to explain one type of
thermogenesis. Responses could be in relation to shivering or non-shivering
thermogenesis. Of the two types the majority of learners reported on shivering
thermogenesis, although both were given as correct responses.

This response gained 0 marks

(c) Explain one type of thermogenesis.
(2)

- svoocsgoddlion.. il 0CCu., thK..... 5. \hee . .. l:-éwée(b -

e pws musdes. Al vagedidtly Wﬁwc/y mece..blad. de.....
t weiedey

llows... bo... the vissdes. . and.. 4::-(-:{@'(4 bho... V¥, 020008 ...

.w'»u_m._,..vmc,ns&% Wau«y,_.ﬁ?rse biaod.. %o Mlors. ke the. Vked......
R(QAS....... - S S e

The learner provides information about one way of reducing heat loss but does
not respond to the specific question on thermogenesis.

This response gained 2 marks

(c) Explain one type of thermogenesis.
(2)

Nen ;hwm? Thomognisu~ T it crler
of  chmcls ([ ac‘fwfuhh*hmyo whel  Wlps  ienuy,
e wldhdlc ek g o hady o peder
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This response gained 2 marks

(c) Explain one type of thermogenesis.
(2)

Shivering thermogeneSiS 1S heN  Someone
Shivers . So that  they et wafmer. Th'y
S don€ {k\_f()uf)\\ MuSCres conbm(h'r\?_

ard__ teoxing | CauSifg  heat,

The focus in this example is on shivering thermogenesis, the more frequently
occurring type of thermogenesis presented by learners.

Q03 (d)

This was the third extended response question. Learners were given information
about additional items given to spectators at the 2018 Olympics due to the
extreme cold. They were asked to assess how the additional items would help the
spectators reduce heat loss. As the command word was ‘assess’ to achieve level 3
learners would need to make an assessment about the relative effectiveness of
the different items rather than just state how they prevented heat loss. Those that
just explained how the items prevented heat loss achieved a maximum of level 2,
6 marks.

Incorrect, or low scoring responses tended to focus on slightly different topics to
that required, for example, the implications of severe cold if the body was unable
to thermoregulate, or what the athletes did to stay warm, eg warming up, or a
description of vasoconstriction and vasodilation or shivering thermogenesis.

As with all extended responses the learner’s response was judged on the quality
with which it addressed all aspects of the question. For example, responses at
level 1 tended to simply identify the different methods of heat loss in the body.
Those learners who could apply their knowledge to the question context, correctly
linking the items to the relevant method of heat loss, tended to achieve level 2
and those that went on to assess moved into level 3.
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Most responses included some relevant knowledge, either identifying a method
of heat loss, conduction, convection and so on or the need for thermoregulation
to maintain core temperature at 37°C, therefore the majority of learners achieved
some marks for this question, although learners did find this question particularly
challenging as the majority achieved level 1. Assessment points made by learners
related to the sedentary nature of spectating and therefore the importance of
these additional items or made reference to heating pads being most effective as
they were actually a source of heat. To be considered an ‘assessment’ a
judgement and a reason for this judgement had to be given. For example, the
judgement that the heating pads were the best would not be considered an
assessment unless the learner justified this, eg by stating it was the only one that
actually produced heat for the spectators.

This response was placed at level 1
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(d) Assess how these additional items reduce heat loss to assist in thermoregulation

of the spectators.
(8)
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Much of the response focuses on issues if the temperature drops too low rather
than focussing on how the items given to the spectators help thermoregulation.
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This response was placed at level 2

(d) Assess how these additional items reduce heat loss to assist in thermoregulation

of the spectators.
(8)
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All four methods of heat loss are identified and, with the exception of evaporation
and radiation (as they will be in direct contact with the pads), used in the correct
applied context within the question.
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This response was placed at level 3: and awarded 7 marks

(d) Assess how these additional items reduce heat loss to assist in thermoregulation
of the spectators.
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The response contains relevant knowledge, identifying two of the methods of
heat loss:

e conduction

e convection
and at the end of the response the knowledge statement that thermoregulation
means keeping the core temperature at 37° C.

This knowledge is then applied to the question context, for example through
statements such as ‘Heating pads will transfer heat through conduction which
then heats up the body’ or ‘Blankets ... stop convection from the cold air
molecules making contact with your skin’. There is even reference to ‘Warm seat
cushions provide heat transfer through conduction .... to warm up the largest
muscle in your body’. The reason this response is placed at level 3 is because it
demonstrates assessment, there is a judgement about the effectiveness of these
methods and an accompanying reason to support the judgement. The judgement
is that heating pads are the most effective and the reason being they are an
actual heat source. There are other attempts to make an assessment, but these
are insufficiently precise to provide the quality needed for maximum marks. For
example, reference is made to blankets providing minimal value, but this is not
expanded on, so we have the judgement but not the reason for it. There is
another missed opportunity for assessment of the items after the phrase about
warm seat cushions only providing heat transfer for a certain time. This could
have been expanded on to provide justification why they might not be the most
effective, for example if they lost their heat before the end of the opening
ceremony.
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Q 4(a)

The context for question 4 is a gymnast. In part (a) she is warming up before
competition to reduce the risk of injury. Learners are asked to explain how the
muscle spindles help in reducing the risk of injury.

As reference to injury is in the question this cannot be credited as part of the
response.

Responses that identified the role, for example to detect the stretch or changing
length of the muscle and then went on to explain how the role was fulfilled scored
maximum marks. For example, a response that stated that, the muscle spindle
detects the length of stretch of the muscle and triggers the stretch reflex if it
detects the muscle is stretching too far, would be awarded maximum marks.

Many learners successfully identified the role of the muscle spindles and could
expand on this a little, often making reference to the prevention of overstretching
but not necessarily how it achieved this.

This response gained 1 mark
Nikki is in a gymnastics competition.
Before the competition she warms up thoroughly to reduce the risk of injury.

4 (a) Explain how the muscle spindles help in reducing the risk of injury.
ot ove stk (3)

MuScle/ 5,7:»7&@5 pfcw, L Oeustekbn
fo | 1947 g Lork ey dfe—
L G0 G/aj k/v[on g (,_ah’fﬁ._f,mﬁ_ |

One mark was awarded for the spindles preventing overstretching. No further
marks could be awarded as the response does not explain how this is brought
about.

This response gained 3 marks
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Nikki is in a gymnastics competition. .

Before the competition s_h‘_e____wia_lm_q_i_bgr_qmu_m reduce the risk of ln!u[_z_.

4 (a) Explain how the muscle spindles help in reducing the risk of injury.

Muscle Spindless prevenk  masces fom  overstre M/
@5 BIMCASAGE (5 seat o her (VS acel. éft’OJC ygt

o much. Ths \n turn trial

The response provides a clear explanation regarding how injury is prevented. le
that the spindles prevent overstretching by sending a message to the CNS when
they detect too much stretch which triggers a reflex response to prevent the
overstretch. The only thing that could have been added to the response was that
this is called a stretch reflex or that the reflex resulted in muscle contraction.
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Q 04 (b) (i)

Question part (b) was designed as an accessible question. In (b) (i) learners were
asked to name the hormone responsible for the anticipatory rise in heart rate the
gymnast would experience just before starting her routine.

The majority of learners correctly identified adrenaline as the hormone
responsible.

There were other acceptable responses, for example noradrenaline and
epinephrine which some learners referred to. Popular incorrect responses were
testosterone, human growth hormone and oestrogen.

This response gained 0 marks

Just before starting her floor routine Nikki has an anticipatory increase in her heart
rate.

(b) (i) Name the hormone responsible for an anticipatory increase in heart rate.

(1)

No mark was awarded as although cortisol is a hormone, it is not responsible for
the anticipatory rise in heart rate.

This response gained 1 mark

Just before starting her floor routine Nikki has an anticipatory increase in her heart

rate.
Pap- ¥, ATV N HIVN I

(b) (i) Name the hormone responsible for an anticipatory increase in heart rate.
(m

oo \ive.

The learner correctly identified the hormone as adrenaline
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Q 04 (b) (ii)

This part of the question asked learners to explain the effect of the anticipatory
increase in heart rate on the gymnast’s cardiac output. To gain both marks the
learner had to state the effect, ie cardiac output increased, and then state why
this increase occurred. Most learners achieved at least one mark for this question,
correctly identifying that cardiac output would increase. Those that achieved both
marks explained this by making the link between increasing the number of times
the heart beats per minute and the resultant increase in blood flow from the
heart per minute. Where the second mark was not achieved this was often due to
a lack of precision in the response, for example referencing increased blood flow
but not specifying per minute. Others linked increased heart rate to increased
stroke volume rather than cardiac output.

This response gained 1 mark

(i) Explain the effect of the anticipatory increase in heart rate on Nikki’s cardiac
output.
(2)
e SO T e e VS =T WT N SEEN c;osd\c;c:.__owqggt oo

NG lease. . he e beconee. her heors. cads Moty

mark is awarded for identifying that cardiac output will increase but the link to
cardiac output was not clearly explained, making reference to increased blood
flow, but not per minute.

This response gained 2 marks
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(i) Explain the effect of the anticipatory increase in heart rate on Nikki’s cardiac
output.
(2)

GO ouf OF S Mol of  (ear ale b Shoge v

Bopaiat  aekd  Ye ark rake aguy dalt en
Poa  \a dra nWeag kg (0981aC  our Pot ¢ 07 owend
0¢  boh  Pumped  oveud Y wody -

A
mark is awarded for identifying the increase in cardiac output and the second
mark is awarded for the explanation, ie that heart rate is part of cardiac output so
if you increase this you must increase the cardiac output.
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Q 04 (b) (iii)

This part of the question asked learners to explain the effect of the anticipatory
increase in heart rate on the gymnast’s blood pressure. To gain both marks the
learners had to state the effect, ie increased, and then state why this increase
occurred.

This response gained 1 mark
(ili) Explain the effect of the anticipatory increase in heart rate on Nikki’s blood
pressure.
(2)
W hen dm;? eXRCLSe plood. pressure m!rmo.dvy
inareases, fatigipatory (13 is before ond
wercise Was.  happendd but becouse. Kar
heoft yrofte increaseS hec blooel pressure

will fg, oo

A mark is awarded for identifying that there is an increase in blood pressure.
There is an attempt to provide a reason, ‘because her heart rate increases her
blood pressure will too’, but this is too vague for the mark to be awarded as we
are not told why the increased heart rate would increase blood pressure.

This response gained 2 marks

(iii) Explain the effect of the anticipatory increase in heart rate on Nikki's blood

pressure.
(2)

quk,ec LXKl
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One mark is awarded for stating that blood pressure will increase, and a second
mark is awarded for the reason for this, ie due to the increased heart rate blood
would be flowing at a faster rate.

Q 4(c)

This part of the question asked learners to explain the effect of exercise on the
gymnast's muscle temperature. Again, an accessible question as most learners
achieved at least one mark for this question. Whilst the first marking point was
accessible, learners just needed to state that the temperature would increase,
learners found it much more challenging to achieve the second marking point.
The required response was that the increase in muscle temperature was due to
heat energy being given off as a by-product during muscle contraction. Whilst
many learners were aware of this a large number incorrectly stated that the
increase in temperature was due to vasodilation of the blood vessels, the
increased rate of blood flow or due to sweating.

This response gained 1 mark

During the floor routine, Nikki’s muscle temperature changes.

(c) Explain the effect of exercise on Nikki's muscle temperature.
(2)

P Noww.... A8 Jarr\7 hor oY% It ke
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Despite the irrelevant information, one mark was awarded for the increase in
muscle temperature, ‘this will cause the muscles to become warmer’

This response gained 2 marks
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During the floor routine, Nikki’s muscle temperature changes.

(c) Explain the effect of exercise on Nikki‘s muscle temperature.
(2)

De/r‘/nﬁ exevise  her  muscler  are (’ms/‘qn/{éj

f’”)owf’s and ...Caﬂ/mCA'OS ff‘aaluc_/'ﬂ M&a“ A
Jd

product . .oz Ehis I's  heak _anc
e ‘
musclem V. will  inereasge.

One mark is awarded for identifying that muscle temperature increases and one
mark is awarded for the reason for this, ie that ‘during exercise her muscles are
constantly moving and contracting producing energy. A product of this is heat'.

Q 4(d)

The final extended response question asked learners to analyse the nutritional
strategies the gymnast should consider, to recover after her floor routine.

Learners were given information about the gymnastics routine to help inform
their response. They were told that the routine requires power, speed and the
ability to work at high intensity for up to 90 seconds.

As with the other extended responses the indicative content contained in the
mark scheme is split into three sections, each section demonstrating typical
content that a learner might include within the various levels of response. For
example, a response placed in level 1 might just contain knowledge of nutritional
strategies, this might be a brief factual account of general strategies that could be
employed by any athlete. At level 2 it is likely responses would also have some
application to the question context, for example linking the high intensity exercise
to micro tears in the muscles or loss of fluid due to sweating to reduce heat
during the routine. For a response to be placed at level 3 it would also require
some analysis, ie why the routine means that they need to consider carbohydrate
intake and what this will do for the gymnast.

Of the extended responses this topic area appeared to be the most accessible for
learners, with a higher percentage achieving level 2 and level 3 compared to the
other extended response questions.
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Many learners were familiar with protein strategies and were able to talk about
these in the context of the question providing a good analysis of the gymnasts
needs in this respect. Carbohydrates were also referenced regularly but the
application was not seen as often. Similarly, hydration was known, but the
reasons for it and the impact on the gymnast were not so well known.

This response was placed at level 1 - 1 mark

(d) Ana[yse the nutritional strategies Nikki should consider to recover after her floor
routine. m -
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The response is very general and lacks subject specific knowledge, however, there

is reference to protein and the need to use it in muscle recovery thus some credit
is given.
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This response was placed at level 2 - 4 marks

(d) Analyse the nutritional strategies Nikki should consider to recover after her floor
routine.

NG A e frporm,
.ijx o ke
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Content contributing to the overall quality mark:

e the need for protein due to the potential for microtears in the muscles. This could
have been further expanded on, analysing how the microtears came about and why
protein would be so important to recovery

e the need for a carbohydrate strategy, but depth/quality of the response here was at
level 1, there is no reference to the type of energy system/fuel source used or linked
to the event and therefore what the carbohydrate is specifically being used for

e the need for a hydration strategy, but again why water would be needed as a result of
the gymnastics routine is not clear, neither is the issue of not including it as a strategy.
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This response was placed at level 3 - 8 marks

The three nutritional strategies from the specification are identified, this
knowledge is linked to the question context, explaining how the routine causes a
reduction in hydration, glycogen stores and the effect of the routine on the
muscles. The impact of using each strategy is also analysed.
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f
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M%g [&/M (Total for Question 4 = 18 marks)
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Ssummary

e Please make sure that all centres read the Administrative Support Guide
document for BTEC National in Sport that can be found on the Pearson Website
at; http://qualifications.pearson.com/content/dam/pdf/BTEC-
Nationals/Sport/20161/external-assessment/2017_Sport ASG L3 _U2.docx
Centres need to print off a Learner Record Sheet for each learner taking
the task-based assessment and these should be submitted with their
learner booklet.

e The scenario will always allow for all seven lifestyle factors to be commented on
from the specification with regards to question 1. These are diet, exercise,
smoking, alcohol, stress, exercise, sleep and sedentary lifestyle.

e Question 2 should see learners giving lifestyle modification techniques that are
taken from the unit specification and that are relevant to the chosen individual
within the scenario. These lifestyle modification techniques should then be
justified taking the individual into content as well as the common barriers to
change.

e Question 2, trait 3 asks learners to link their lifestyle modification techniques to
the lifestyle factors from question one and give a conclusion that prioritises the
different lifestyle modification techniques for the chosen individual. This will allow
for more responses to fall into band 4 of the mark scheme for trait 3.

e Question 3 did not answer as well as expected this series. A large proportion of
learners did not give specific nutritional guidance that would be relevant to a sprinter
and would be more suited to a non-active individual. More specific guidance was
needed as well as suitable justification to support this.

e For question 5, ensure the FITT principle is fully applied to the training programme
including the intensity. For any aerobic based activity, the intensity values must
include either MHR (Maximal Heart Rate) or BPM (Beats Per Minute). For any strength
or muscular endurance based activities, the intensity must be in %1RM (One Rep
Max).

e For question 6, ensure that the learners are justifying the design of their training
programme through the application of the principles of fitness training. Some
learners are only commenting on what they have planned for on specific days and
weeks instead of demonstrating their knowledge around all of the principles of fitness
training.
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