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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

Awarding BTEC qualifications in 2022

Ofqual has set out their plans for awarding qualifications in 2022 and intend to
return to a normal, pre-pandemic, approach to grading standards over by
2023. They have confirmed that 2022 will be a transition year, to reflect that we are
in a pandemic recovery period and students’ education has been disrupted.

Our guiding principle and approach to awarding BTEC qualification results in
2022 will be to ensure parity in relation to the approach being taken for GCSE
and A level learners. BTEC courses have a different structure and design to
academic qualifications - BTECs are modular qualifications (with assessments taking
place throughout the course) compared to GCSEs and A levels which are linear
(assessed and awarded at the same time at the end of the year), and therefore our
approach needs to be different.
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In 2022 we will return to the usual method of calculating BTEC qualification results,
however adaptations including, U-TAGs and reduced internal assessment, are in
place to provide a comprehensive package of support for students.

The basis of our awarding approach to BTECs this year is to ensure it is as fair as
possible for all learners. We will use a range of evidence to set grade boundaries for
the external units. Part of this evidence will be to closely monitor learner
performance in all assessments that contribute to learners’ final qualification grade,
to ensure parity with A level and GCSEs.

Further information can be found on our website and via our Social Media channels.
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Introduction

This LE Report should be considered with the live external assessment
and corresponding mark scheme.

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 assess 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's-
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.

Introduction to the Overall Performance of the Unit

Learner performance varied throughout the paper. Whilst the extended
response questions 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 writing questions account for almost half 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.

Whilst the extended response questions make this a potentially
challenging assessment for learners, centres and learners continue to
prepare well for this part of the assessment. Responses are becoming
more structured; scenarios are being used to good effect to aid
application of knowledge and a greater number of learners are
demonstrating the skills of analysis and evaluation within their
responses.
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The assessment is also challenging due to the need to apply knowledge
not only in the extended answer questions but also the ‘points-based’

questions, for example, Q1a; Q2bii; Q3b and QA4cii, therefore 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.

Q1

A cricketer was the context for question 1.

Q1(a)

This part of the question asked learners to explain one advantage of
increased synovial fluid in the joints of a cricketer. To gain both marks
learners needed to identify an advantage of synovial fluid production
and then expand on this linking the identified advantage to the cricketer.
Many responses correctly identified lubrication or reduction in friction
as an advantage and went on to link this to a performer.

In an ‘explain’ question, it is important that an answer is developed to
show the required understanding, rather than stating two separate,
unrelated points.

This response gained 2 marks

Ed is a cricketer.

When Ed plays cricket his skeletal system responds by increasing the amount of synovial
fluid in his joints.

1 (a) Explain one advantage of increased synovial fluid in Ed’s joints for his
cricket performance.

(o ed ok b these o cpekde el ths il bdp dhe
St jow o ity ey {riskion, | WS honCes.. oﬁ wa

The advantage is identified, increases lubrication at the joint, and then
developed by linking to the question context.
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This response gained 1 mark

1 (a) Explain one advantage of increased synovial fluid in Ed’s joints for his
cricket performance.
(2)

O | PN N 7= W ;&p\q._\wx:}(l,‘\%k el u;n\\bﬁ\’\ﬁ\r\Q.W\h

One mark is awarded for identification that the synovial fluid will cushion
the force on the joints. To gain the second mark the learner needed to
explain why this was an advantage, e.g., therefore stopping wear and
tear on the cartilage so they could continue to play.

Q1(b)

This part of the question asked learners to describe the process of bone
remodelling. Describe is often used when giving detail about the stages
of a process, thus learners should try to give detail, logically going
through a process from start to finish, using the marks awarded as a
guide to the number of points or amount of detail required.

There were several ways the four marks could be achieved, making the
question a little more accessible. Popular correct responses scoring all
four marks first indicated that bone-remodelling was required due to the
stress placed on the bones because of training and how this stimulated
osteoblast activity to build new bone and osteoclasts to remove old
bone, resulting in increased bone density/strength.
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This response gained 4 marks

During a 12-week cricket training programme Ed’s skeletal system adapts through
the process of bone remodelling.

(b) Describe the process of bone remodelling.

(4)
.bom.._ .ramoé.a.\.ims L bt \'n.c‘,i\.m..‘.‘:.... e Use a% ODRLDCIOBNS,
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No marks are awarded for identification of the bone cells, their role also
needs to be clear. In this example one mark is awarded for the role of
osteoclasts, one mark for the training stimulating osteoblast activity, one
mark for the role of the osteoblasts, and one mark for role of osteocytes
in controlling bone resorption.

This response gained 2 marks

(b) Describe the process of bone remodelling. OStveaClany ¥
CHoe v aseer & cleac (@)

Tematlicy  enadey  Fh (XTI 721’8 AW W] & X T e S
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One mark is awarded for the description of the role of osteoblasts, and
one mark for the description of the role of osteoclasts.

Q1(c)

This part of the question asked learners to name two respiratory
muscles involved in breathing. Whilst many learners correctly identified
the diaphragm and one of the intercostal muscles to gain both marks
there were also many incorrect responses. Although the question asked
for respiratory muscles, marks were awarded if a skeletal muscle which
supports respiration was given. Popular incorrect responses related to
body organs, normally the heart and lungs.

This response gained 2 marks
Ed's breathing rate changes when he is playing cricket.

(c) Name two of the respiratory muscles involved in breathing.
(2)

i _I\i(}ﬂ)ﬂlm
2 Lotes (ol Musdy

The intercostal muscles were accepted for one mark, the diaphragm for
the second muscle. Two marks could also have been achieved for stating
the internal intercostal muscles and the external intercostal muscles.

This response gained 0 marks

(c) Name two of the respiratory muscles involved in breathing.
(2)

1 neoaxy
, lungs

Internal organs rather than respiratory muscles named.
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Q1(d)

This was the first of four extended questions on the paper.

Learners were asked to evaluate the importance of the different muscle
fibre types to a batter and wicketkeeper during a game of cricket.
Information was given about each playing position to help learners apply
their knowledge and an image of both in action was provided.

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 0 where there is no rewardable material presented
and then levels 1, 2, 3; the higher the level the greater the quality of the
response.

For this question level 1 responses tended to rely heavily on the image
and accompanying text, focusing on how the players used the fibre
types, e.g., the batsman uses type 2x to hit the ball hard/far, but the
characteristics of the fibre type that make it suitable for this action was
often omitted. Similarly, evaluation of the importance therefore was also
omitted as evaluations need to develop from previous points made.

Level 2 responses tended to demonstrate knowledge of the relevant
characteristics of the fibre type, but again, often failed to evaluate the
importance.

To achieve level 3 learners’ responses required accurate knowledge of
the fibre types, to apply this knowledge within the question context and
conclude (based on arguments made) why this was important to the
player. For example, evaluating that without type 2a fibres to provide
moderate to high force with some resistance to fatigue it would not be
possible to hit the ball far enough, or run quickly enough between the
wickets to score multiple runs from one hit.
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This response gained Level 3 - 8 marks

Figure 1 shows two players during a cricket match.

The batter is trying to hit the ball hard, so it goes as far as possible. The further a
batsman hits the ball the more runs he can score by repeatedly sprinting between
the wickets.

The wicket-keeper is stationary behind the wicket.

Source: © CHEN WS/Shutterstock

Figure 1
(d) Evaluate the importance of the different muscle fibre types to the cricket players
in Figure 1.
(8)
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All three muscle fibre types are correctly identified, some relevant
characteristics of the fibre types are identified, e.g., type 1 being slow to
fatigue, type 2a having aerobic and anaerobic capacity, producing
relatively high power. There is also reference to type 2x producing
explosive contractions. The reference to type 2x fatiguing quickly is not
considered as this is not a reason the performer would use the fibre
type; therefore focus should be on the high force production. There is
appropriate application of fibre types, e.g., type 1 used by the
wicketkeeper when stationary in a squatted position, or type 2x when
the batter needs to hit a powerful shot and the wicketkeeper needing to
make a sudden catch. There is also some evaluation e.g., the type of
fibres most used by each performer and why.
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This response gained Level 2 - 5 marks

L ALl

(d) Evaluate the importance of the different muscle fibre types to the cricket players
in Figure 1.

All three muscle fibre types are correctly identified, and each fibre type
is accurately applied to the question context. No characteristics of the
fibre types are given, neither are any evaluative statements.
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This response gained Level 1 - 1 mark

(d) Evaluate the importance of the different muscle fibre types to the cricket players

in Figure 1.
(8)
_____ Qiffererr  muscle  files  oe \mw(u.m%m\
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The learner differentiates between slow and fast twitch muscle fibres but
without appropriate identification, cannot gain further credit for their
applied use.
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Q2
A rugby player provided the context for question 2.

Q2(a)(i)
This part of the question asked learners to state the effect of strength
training on resting levels of human growth hormone (HGH). The
expected response, achieved by many learners was that it would
increase.

This response gained 1 mark
Shawn is a rugby player. He is training to improve his muscular strength and VO, max.
Strength training causes adaptations to the levels of hormones produced by the body.

2 (a) (i) State the effect of strength training on the resting levels of human growth
hormone (HGH).
(1)

\easeAs. ML e \f\«cjw,r

This response gained 0 marks

1 . 2 2 e e CXY8n  Volvme
Shawn is a rugby player. He is training to improve his muscular strength and VO, max.

| Strength training causes adaptations to the levels of hormones produced by the body.

2 (a) (i) State the effect of strength training on the resting levels of human growth
hormone (HGH).

| % Tesercrean

Rather than stating the effect a hormone linked to strength development
is stated, along with HGH levels decreasing this was a popular incorrect
response.

(1)

Q2(a)(ii)

This part of the question asked learners to explain the effect of HGH on
the muscular system. To gain both marks learners needed to identify
that it promotes muscle growth or muscle repair and then expand on
this linking this to protein synthesis or increased muscle strength.
Some responses correctly identified the promotion of muscle growth or
that HGH resulted in increased strength of muscles. Many learners
gained both marks.
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This response gained 2 marks

(i) Explain the effect of HGH on the muscular system.
(2)

Hok wiv  Welp the muscumr  §7Seen
Trow o gremt  gtfover

The advantage is identified, increases lubrication at the joint, and then
developed by linking to the question context.

This response gained 1 mark
(i) Explain the effect of HGH on the rﬁ/scular system,

— —

(2)

ol yenich s Mo mocelie .. ssplom e
R SRR i,
Ma. lone.

One mark is awarded for understanding that HGH increased muscle
strength.

Q2(a)(iii)

This part of the question asked learners to name one other hormone
that had a similar effect on the muscular system as HGH.

Whilst most learners correctly identified testosterone several incorrect
hormones were also offered in response, e.g., adrenaline, oestrogen.
Cortisol was amongst the incorrect responses, along with some of the
possible effects of HGH/testosterone, e.g., broader shoulders.

This response gained 1 mark

(iii) Name one other hormone that has a similar effect on the muscular system
as HGH,
(1)

Tca&ol:one._ :

The advantage is identified, increases lubrication at the joint, and then
developed by linking to the question context.
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This response gained 0 marks

(iili) Name one other hormone that has a similar effect on the muscular system
as HGH.
(1)

Radcenclioe..

Adrenaline was a popular incorrect response.
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Q2(b)(i)

This part of the question asked learners to state the meaning of the term
VO, max. The critical point for learners to express is this is the maximum
amount of oxygen that can be taken in and used. No credit was given if
the response simply stated it was the amount of oxygen intake or
breathed in. An alternative correct response was aerobic capacity or a
more detailed definition.

This response gained 1 mark
Shawn's aerobic training increases his VO, max.

(b) (i) State the meaning of the term VO, max.
(1)

+oral | Oxvaen  \aSFehg

One mark was awarded for total oxygen uptake, i.e., the amount of
oxygen used by the body, not just breathed in.

This response gained 0 marks

(b) (i) State the meaning of the term VO, max.
(1)

«LQ*MO:\IQ wm @ cJC ean € \’L“L Cen (70 éremLLeJ (n C\v\QJ

o W

No reference was made to oxygen being used therefore no mark
awarded.
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Q2(b)(ii)

This part of the question required an understanding of the term
anaerobic threshold. Learners were asked to explain one effect of an
increase in VO2 max on anaerobic threshold. One mark was awarded for
identification of the effect, i.e., it would be increase/delayed, this was
often the mark gained by learners. To gain both marks this needed to be
expanded on to explain the effect. Two creditable responses included,
because they could consume more oxygen, because it allowed them to
work aerobically for longer. Whilst some learners appreciated this
concept many were confused by the terminology, thinking an increased
VO, max meant they could work anaerobically for longer.

This response gained 2 marks

(i) Explain one effect of an increase in VO, max on Shawn’s anaerobic threshold.
(2)

T venh. 00e0Ge W5 anaknc TheShedd becode. 1o
e Dody. wiill. bl akle 1o Wae male. oyDen,. 59, h. wau L
be av\e 10 la%t for longer. Mring edatrise

One mark was awarded for increased anaerobic threshold and one mark
for the relevant expansion that they would be able to use more oxygen.

This response gained 1 mark

(i) Explain one effect of an increase in VO, max on Shawn’s anaerobic threshold.
(2)

s VO max 15 higher, dhen s

o oeseelc  thatdhold. . . . odao. e hiﬁl\u oy
N Wk ve. able Yo Yave N o N Creesed
amount of Oxdﬂm. |

One mark awarded for increased anaerobic threshold. No reference was
made to oxygen being used therefore no second mark awarded.
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Q2(c)(i)

This part of the question asked learners to state two other changes to
blood composition because of aerobic training. The anticipated
responses were an increased red blood cell count or increased
haemoglobin.

Some learners repeated the example in the question, increased blood
plasma volume, therefore did not gain a mark. Some learners referred
to EPO but as a hormone, this was not accepted. Other incorrect
responses included lower pH, increased viscosity, more oxygenated
blood, increased mitochondria.

This response gained 2 marks

Shawn’s blood composition adapts and changes as a result of his aerobic training.
One adaptation is an increase in blood plasma volume.

(c) (i) State two other changes to blood composition as a result of aerobic training.
(2)

This response gained 1 mark

Shawn’s blood composition adapts and changes as a result of his aerobic training.
One adaptation is an increase in blood plasma volume.

(c) (i) State two other changes to blood composition as a result of aerobic training.

o Lncse in nunbe- Of - Qupillorces

(2)

. Loroe  (n wd baed cells.

One mark awarded for increase in red blood cells.

Owner: VQ Assessment Page 22 of 51 Version 1.0

Issue 1
DCL1



@ Pearson

BTEC BTEC LE Report 2206

This response gained 0 marks

Shawn’s blood composition adapts and changes as a result of his aerobic training.
One adaptation is an increase in blood plasma volume.

(c) (i) State two other changes to blood composition as a result of aerobic training.
(2)

It is important if asked to state changes that the change is identified, no
mark is given for stating red blood cells without reference to an increase.

Q2(c)(ii)

This part of the question asked learners to state one advantage of an
increase in blood plasma volume. The anticipated response was blood
viscosity is reduced or that blood flows more easily. Other possible
answers included delayed dehydration, control of body temperature,
increased sweating.

This response gained 1 mark

(i) State one advantage of an increase in blood plasma volume.
(1)

\Q\OGJCX. (‘.\“Lu\(}.\u} _\\nrouc;)\/\_ Yo o \md,ua
toxe... Fxeeday Al o Vess \arde . \olootN,

One mark awarded for blood circulating more freely, or that the blood is
‘less thick’, although appropriate terminology would always be
encouraged.
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This response gained 0 marks

(ii) State one advantage of an increase in blood plasma volume.
(1)

kD Gk bolood around. the Dod,} NaYs

QU L\d«3

Increased speed of blood flow was not an acceptable response, focus
needed to be on the ‘ease’ with which the blood was flowing rather than
rate.

Q2(d)

The second extended question asked learners to evaluate the impact of
three given responses to a single training session: change in tidal
volume, change to blood pH, change in a-vO; diff.

Learners were not told what the change was, just that there was a
change.

Of the three responses to training, a-vO; diff appeared by far more
challenging to evaluate.

Learner responses were well organised, dealing in the main with each
type of response to exercise in turn, but also making links between the
responses to exercise where appropriate, e.g., the link between
increased tidal volume to combat the increased acidity in the blood.

For this question level 1 responses tended to focus on the effect of lactic
acid on blood acidity, often with no reference to the impact of CO2, or on
the increased breathing depth to supply more oxygen.

Application to the question context and evaluation seemed accessible,
within level 2 responses, with many discussing the need for increased
oxygen or CO2 removal so the performer could continue to work
aerobically or delay fatigue. Knowledge and understanding of this
specification area seemed less well known, especially a-vO> diff as
mentioned above.

To achieve level 3 learners’ responses needed to demonstrate
knowledge and understanding of the responses of the body systems to
a single training session, to relate this knowledge to the question context
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and conclude (based on arguments made) the impact of the responses
of the body systems. important to the player. For example, evaluating
that, if left unchecked, a low blood pH would cause muscle fatigue
therefore causing the performer to lower the intensity of the work to
allow time for the increased tidal volume to remove excess COx.

This response gained Level 3 - 8 marks

As soon as Shawn begins a training session his body systems respond to the increase
in activity level.

Table 1 shows three responses of Shawn’s body systems to a single training session.

Change in tidal volume

Change to blood pH

Change in arteriovenous oxygen difference
(a-vO, diff)

Table 1

(d) Evaluate the impact of each of the responses in Table 1 on Shawn’s ability
to maintain the increased activity level during his training session.
(8)
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Despite the brevity of the response there is sufficient evidence to place
atlevel 3. There is some isolated knowledge about a-vO; diff, and applied
knowledge in relation to the other two responses, e.g.,

e exercise increasing blood acidity due to increased CO,

e tidal volume increasing to increase the amount of oxygen inhaled

and to remove CO2

There is also evaluation of the impact of the responses e.g., the resultant
muscle fatigue if tidal volume wasn'tincreased to increase rate CO; could
be expelled, the reason for the change in blood pH.
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This response gained Level 2 - 6 marks

(d) Evaluate the impact of each of the responses in Table 1 on Shawn’s ability
to maintain the increased activity level during his training session.
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This response demonstrates all required skills to achieve level 2. There
is some accurate knowledge and understanding about all three
responses, e.g., a statement about a-vO: diff. Application, e.g., that tidal
volume increases due to increased demand for oxygen due to exercise
and there is evidence of a partially developed evaluation, e.g., that the
increase in oxygen allows the performer to maintain his activity levels.

Reference is made to changes in blood pH and whilst the cause for a
decrease in pH is clearly stated it is also important to be clear about what
the change will be. l.e., an increase in CO2 would not increase blood pH.
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This response gained Level 1 - 2 marks

(d) Evaluate the impact of each of the responses in Table 1 on Shawn's ability
to maintain the increased activity level during his training session.
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(8)

This response demonstrates isolated elements of knowledge and limited
evaluation and so is placed at level 1.

Q3

A generic exercise session provided the context for question 3.

Q3(a)
Learners were given an image depicting two energy systems and asked
to name the energy systems in the image.

Many learners were able to apply their knowledge of energy systems and
use the information in the image to correctly identify both systems.
Where only one mark was gained this was often for misidentification of
the first system, the ATP-PC system, although B was also misidentified,
e.g., ATP system or lactate system.
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This response gained 2 marks
Ariana exercises regularly.
The energy required for exercise is produced using the body’s energy systems.

Figure 2 shows a simplified summary of energy production through two different
energy systems.

e

7
(\ Glucose \

/

Pyruvlc md \
. +oxygen
@ -
" "“\
Energy for Krebs cycle )
muscle
contraction
A

Electron

transport
—_chain__~
Figure 2

3 (a) Name the energy systems labelled A and B in Figure 2.

(2)
A BTP -BC systena
B QLrORLC. . S8t

This response gained 1 mark

3 (a) Name the energy systems labelled A and B in Figure 2.

(2)
A ATP—-PC
g lQUTAER

One mark was awarded for correct identification of the ATP-PC system,
unusually, the second system was incorrectly stated.
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Q3(b)

This part of the question asked learners to explain which one of the
energy systems in the image would be used for long periods of low-
intensity work. Many learners gained two marks for this question,
correctly identifying energy system B and linking this to the use of
oxygen. To gain the third mark reference was also needed to its use due
to the size of the energy yield.

This response gained 3 marks

Ariana’s exercise session has long periods of low-intensity work and short periods
of high-intensity work.

(b) Explain which one of the energy systems, A or B in Figure 2, is used for the long
periods of low-intensity work.
(3)
e oexode. . sydem. 4> URA for. 1ong. P o)
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One mark is awarded for the correct energy system, and two further
marks for the explanation, that it uses oxygen and has an energy yield
of 34 ATP.

This response gained 1 mark

(b) Explain which one of the energy systems, A or B in Figure 2, is used for the long
periods of low-intensity work.

B s used. “Ths s hecause  bne
lachc  acd. S skem wocks ...on Quefaa
gor Exe(ClSe aovnd ‘K- 3 mMminutes .
Wheras., A (HrP-,PCX _Works @x Shork

Peciods...0¢ _,lm,%&\ (nl'Q(\Slh' WoladlsS.

(3)

One mark is awarded for correct identification of system B. No further
marks awarded as there is no explanation why that system is used, just
some information about the other two energy systems.
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Q3(c)

Learners were asked to describe two phases of the cardiac cycle. Marks
were awarded for identifying each phase, systole, and diastole and then
a brief description, for example, systole is the contraction phase of the
cardiac cycle.

Incorrect responses often focused on vasodilation and vasoconstriction
of blood vessels as the phases or were more general in terms of oxygen
transport or descriptions of heart rate and stroke volume.

This response gained 4 marks

The cardiac cycle maintains blood flow so that nutrients can be transported to
the muscles for energy production.

(c) Describe the two phases of the cardiac cycle.
(4)
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Both phases are correctly identified and described.
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This response gained 2 marks

(c) Describe the two phases of the cardiac cycle.
(4)
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Two marks are awarded for identification of the phases, but no more
marks awarded as the descriptions do not match the stated phases.

This response gained 0 marks
(c) Describe the two phases of the cardiac cycle.
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Phases not identified or described.
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Q3(d)

Learners were told that a lack of energy sources would cause muscle
fatigue and then asked to state another cause. Most learners offered an
alternate reason for muscle fatigue, correct responses covering all those
listed in the unit specification. Depletion of acetylcholine, accumulation
of CO2 and accumulation of lactate were all popular correct answers.
Incorrect responses referenced DOMs or lack of oxygen, rather than
making the link between the lack of oxygen and the fatiguing by-product
this resulted in.

This response gained 1 mark

Without sufficient energy sources muscle fatigue will occur.

(d) State one other cause of muscle fatigue during exercise.

Bulld, Ap. L WL FYO(LM,(S

(1)

One mark was awarded for identification that a build up of waste
products will cause muscle fatigue.

This response gained 0 marks
Without sufficient energy sources muscle fatigue will occur.

(d) State one other cause of muscle fatigue during exercise.

EEEras) Do s

(1)

No mark awarded.
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Q3(e)

The third extended question asked learners to analyse the role of the
cardiovascular system and the thermoreceptors in maintaining body
temperature during exercise. This question asked learners to draw
together their knowledge and understanding of two different body
systems, i.e., the CV system and the thermoreceptors within the
nervous system.

Many learners gained credit for their knowledge and understanding of
either the thermoreceptors or the role of the CV system, relatively few
learners were able to clearly make the required link between the
monitoring function of the thermoreceptors and the impact of this on
the CV system and therefore temperature regulation.

For this question level 1 responses tended to focus on general heat loss
methods, e.g., sweating, or increased blood flow to the skin.

Within level 2 responses, knowledge was appropriately expanded on,
with many discussing the need for the CV system to redirect blood flow
through vasodilation so there was increased blood flow to the skin
allowing heat loss through evaporation of sweat or radiation of heat
from the body. Some also made the link between the CV system being
told to do so by the nervous system, appreciating that some other
mechanism was controlling the CV system to act in this way.

At level 3 learners’ responses tended to demonstrate knowledge and
understanding of the role of both in regulating temperature making
relevant links between the thermoreceptors, the CV system and heat
loss.
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This response gained Level 3 - 8 marks

The cardiovascular system and the thermoreceptors in the nervous system
work together to maintain Ariana’s body temperature during exercise.

(e) Analyse the role of the cardiovascular and the thermoreceptors in
maintaining Ariana’s bo—a'; temperature auring exercise. @
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There is lots of relevant knowledge within the response, e.g., that body
temperature should be at 37°C or that heat can be lost through sweating.
Most of these points are expanded on and links made between the
thermoreceptors and the CV system, or the CV system and heat loss. For
example, information is given about the role of the thermoreceptors to
detect increases in heat and their role to inform the CNS, which is
expanded on and developed making the link to the CV system and its
control to cause vasodilation.
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This response gained Level 2 - 5 marks

(e) Analyse the role of the cardiovascular system and the thermoreceptors in
maintaining Ariana’s body temperature during exercise.
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This response demonstrates all required skills to achieve level 2. There
is some accurate knowledge and understanding about the role of
thermoreceptors which is expanded on, explaining why temperature will
increase during exercise, calling the thermoreceptors into play. A link
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between the CV system and the nervous system is made, more detail
could have been added but there is a clear indication of the interaction
between the thermoreceptors, their signals to the brain and then action
of the CV system.

This response gained Level 1 - 2 marks

(e) Analyse the role of the cardiovascular system and the thermoreceptors in
maintaining Ariana’s body temperature during exercise.
(8)
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This response demonstrates isolated elements of knowledge, e.g.,
thermoreceptors ‘find out temperature’ and ‘sweating helps heat loss/,
and so is placed at level 1.

Q4

An ultra-distance bike race provided the context for question 4.

Q4(a)

This part of the question asked learners to explain one nutritional
strategy the cyclist could use to complete the endurance event. To
address the question learners needed to know and understand that
there would be insufficient energy stores in the body to complete such a
long distance race. Those that made that connection were able to explain
how taking supplements during the event would help to maintain the
energy stores. Marks were also awarded to those who focused on before
event preparation, i.e., carbohydrate loading to ensure glycogen stores
were fully maximised before the event.
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This response gained 2 marks

Ava competes in ultra-distance bike races. The races are at least 700km long.

To cycle this distance Ava must have an appropriate nutritional strategy to maintain
her energy levels.

4 (a) Explain one nutritional strategy Ava should use to complete this
endurance event.

One mark was awarded for identification of the strategy of eating energy
bars during the event and one mark for expanding on this point that this
will help maintain energy production.

This response gained 1 mark

4 (a) Explain one nutritional strategy Ava should use to complete this
endurance event,
(2)
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One mark is awarded for carbohydrate loading/increasing carbohydrate
intake before the event. To gain the second mark this point needed
expanding to explain why, i.e., that the body had insufficient energy
stores, rather than just using the carbohydrates for energy.

Q4(b)

This part of the question asked learners to explain why it is important to
rehydrate during the long race. Many responses correctly identified the
need to replace lost fluids or prevent dehydration and explained
otherwise the performer could overheat or fatigue sooner. A limited
number of responses made the link between these two statements, i.e.,
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that they would overheat as they would be unable to continue to sweat
or they would be unable to continue to regulate body heat without

toping up their fluid levels.
Marks were also awarded for responses that focused on the loss of
electrolytes due to sweating, reducing muscle contraction, leading to

muscle fatigue.

This response gained 3 marks

Ava drinks plenty of fluids during her race to rehydrate.

(b) Explain one reason why it is important that Ava rehydrates during her race,
(3)
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One mark is awarded for preventing dehydration, and one mark for
impact of this, i.e., overheating, and one mark for the link between the
two, that there will be less sweat production so the body will be unable
to regulate temperature.

This response gained 2 marks

(b) Explain one reason why it is important that Ava rehydrates during her race.
(3)
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One mark is awarded for loss of electrolytes through sweating and one
mark for link to muscle contractions.
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Q4(c)(i)

Learners were given the definition of minute volume and then asked to
state how to calculate minute volume. The definition appeared to assist
many learners in gaining at least one mark for this question. Incorrect
responses tended to link to stroke volume or cardiac output and heart
rate or a lack of appreciation that the values should be multiplied.

This response gained 2 marks
Minute volume is the amount of air breathed in and out every minute.

(c) (i) State the calculation for minute volume.
(2)

oA AAoVMe X b((’Q,-&Y\'kh% ke

R AN < RR

One mark is awarded for identification of tidal volume and one mark for
this being multiplied by breathing rate. Recognised abbreviations for the
calculation were accepted.

This response gained 1 mark
Minute volume is the amount of air breathed in and out every minute,

(c) (i) State the calculation for minute volume,
(2)

COrALOC. ouspuk X TLA0. VO

One mark is awarded for tidal volume. No mark for incorrect reference
to cardiac output.
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Q4(c)(ii)

This part of the question asked learners to explain why an increase in
minute volume would be an advantage during an ultra-distance race.
Marks were awarded for knowing this would mean an increase in oxygen
taken into the body that would then result in more oxygen for the
working muscles meaning that fatigue would be delayed or that they
would be able to continue to work aerobically.

Alternatively, the response could focus on increased carbon dioxide
being breathed out, decreasing CO: levels in the blood, thus delaying
muscle fatigue.

This response gained 3 marks

(i) Explain one reason why an increase in minute volume would be an advantage
to Ava during an ultra-distance bike race.
(3)
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One mark was awarded for more oxygen being breathed in, one mark
for the expansion that this means more oxygen to the working muscles
and one mark for the impact of this, i.e., that lactic acid would not build
up thus she would not fatigue.
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This response gained 2 marks
(i) Explain one reason why an increase in minute volume would be an advantage

to Ava during an ultra-distance bike race. .
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One part of the process was omitted from this response, the fact that in
order to get more oxygen to the working muscles the increased minute
volume meant that more oxygen could be breathed in.

(i) Explain one reason why an increase in minute volume would be an advantage
to Ava during an ultra-distance bike race.
(3)
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One mark is awarded for more oxygen to the muscles. There is no
impact of this, e.g., slower to fatigue so no further expansion mark. No
marks were awarded for increased air breathed in, this needed to
relate to oxygen, or carbon dioxide if being breathed out.
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Q4(d)

The final extended question asked candidates to analyse why strength
and muscular endurance training improve the cyclists race times.

To fully address the question candidates should have analysed both
types of training., considering the adaptations that each type of training
brings and analysing why this would result in an improvement in race
time. The relevant adaptations were not always well-known, however
some candidates still accurately linked strength training to increased
power or force being exerted on the peddles allowing increased speed
particularly during the hill climbs, similarly that the muscular endurance
training should delay muscle fatigue so that pace could be maintained
for longer improving overall race time. Therefore, some marks were still
achieved even without specific knowledge of the relevant adaptations,
but for the ability to apply understanding of the types of training to the
question scenario.

This response gained Level 3 - 8 marks
Ava's next competition is 800 km long and includes a lot of steep hill climbs.

Ava uses strength and muscular endurance training to cause adaptations to
her muscular system.

(d) Analyse why Ava’s cycling race times will improve as a result of strength and
muscular endurance training.

M%WMW%%MwwW
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Responses do not need to be long to achieve maximum marks, as is the
case here. This response is very well structured. The paragraphs contain
adaptations, the application of the given adaptations to the question
scenario and the analysis making it clear why race times are reduced.
links to reduced race times. The final paragraph provides additional
information.

This response gained Level 2 - 5 marks

(d) Analyse why Ava's cycling race times will improve as a result of strength and
muscular endurance training.
(8)
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This response demonstrates all required skills to achieve level 2. There
is some accurate knowledge and understanding of the adaptations that
each type of training can cause. Whilst it is fairly clear the candidate has
linked the adaptations to the correct form of training it would be better
to have a specific statement, maybe at the start of the paragraph to
ensure there is no doubt. There is analysis of how the adaptation
hypertrophy, would be beneficial to the cyclist, ‘apply more force’. No
credit for link to fatigue, this would be credited if linked to muscular
endurance training. The following paragraph about hyperplasia has
some inaccuracies and repetitive points so does not contribute further
to the response.

The next part of the response of note is the adaptation capillarisation
and this is appropriately explained and linked to delayed fatigue.
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This response gained Level 1 - 2 marks

(d) Analyse why Ava’s cycling race times will improve as a result of strength and
muscular endurance training.
(8)
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This response demonstrates isolated elements of knowledge and limited
analysis and so is placed at level 1. l.e., strength training causes
hypertrophy which means they will be able to climb steep hills at a
quicker rate to improve race times.
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Summary
Based on their performance on this paper, learners should:

e Use appropriate technical language throughout your responses, ie do
not abbreviate terms, e.g., state osteoblasts in full rather than simply
stating ‘blasts’

e Tailor your response based on the command word in the question,
eg, state does not require any expansion of a point but explain will.

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

e Be clear about terminology used in the specification as these words
will be repeated in the exam paper, e.g., responses and adaptations.

e Know the different body systems so you can focus on the correct one
within a question.

e Use the question scenario to demonstrate your ability to apply your
knowledge.
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