Diploma Programme
Programme du diplome

Programa del Diploma

© International Baccalaureate Organization 2024

All rights reserved. No part of this product may be reproduced in any form or by any
electronic or mechanical means, including information storage and retrieval systems,
without the prior written permission from the IB. Additionally, the license tied with this
product prohibits use of any selected files or extracts from this product. Use by third
parties, including but not limited to publishers, private teachers, tutoring or study services,
preparatory schools, vendors operating curriculum mapping services or teacher resource
digital platforms and app developers, whether fee-covered or not, is prohibited and is a
criminal offense.

More information on how to request written permission in the form of a license can be
obtained from https://ibo.org/become-an-ib-school/ib-publishing/licensing/applying-for-a-
license/.

© Organisation du Baccalauréat International 2024

Tous droits réservés. Aucune partie de ce produit ne peut étre reproduite sous quelque
forme ni par quelque moyen que ce soit, électronique ou mécanique, y compris des
systemes de stockage et de récupération d’informations, sans [l'autorisation écrite
préalable de I'IB. De plus, la licence associée a ce produit interdit toute utilisation de tout
fichier ou extrait sélectionné dans ce produit. L'utilisation par des tiers, y compris, sans
toutefois s’y limiter, des éditeurs, des professeurs particuliers, des services de tutorat ou
d’aide aux études, des établissements de préparation a I'enseignement supérieur, des
fournisseurs de services de planification des programmes d’études, des gestionnaires de
plateformes pédagogiques en ligne, et des développeurs d’applications, moyennant
paiement ou non, est interdite et constitue une infraction pénale.

Pour plus d’informations sur la procédure a suivre pour obtenir une autorisation écrite
sous la forme d’une licence, rendez-vous a I'adresse https://ibo.org/become-an-ib-school/
ib-publishing/licensing/applying-for-a-license/.

© Organizacion del Bachillerato Internacional, 2024

Todos los derechos reservados. No se podra reproducir ninguna parte de este producto
de ninguna forma ni por ningin medio electrénico o mecanico, incluidos los sistemas de
almacenamiento y recuperacion de informacién, sin la previa autorizacion por escrito del
IB. Ademas, la licencia vinculada a este producto prohibe el uso de todo archivo o
fragmento seleccionado de este producto. El uso por parte de terceros —lo que incluye,
a titulo enunciativo, editoriales, profesores particulares, servicios de apoyo académico o
ayuda para el estudio, colegios preparatorios, desarrolladores de aplicaciones y
entidades que presten servicios de planificacién curricular u ofrezcan recursos para
docentes mediante plataformas digitales—, ya sea incluido en tasas o no, esta prohibido
y constituye un delito.

En este enlace encontrara mas informacién sobre cémo solicitar una autorizacién por
escrito en forma de licencia: https://ibo.org/become-an-ib-school/ib-publishing/licensing/
applying-for-a-license/.

International Baccalaureate”
Baccalauréat International
Bachillerato Imtemacional




L

Diploma Programme
Programme du dipléme

Programa del Diploma

Sports, exercise and health science
Standard level
Paper 3

25 April 2024

Zone A afternoon | Zone B afternoon | Zone C afternoon ] _
Candidate session number

1 hour

Instructions to candidates

* Write your session number in the boxes above.

* Do not open this examination paper until instructed to do so.
* Answer all of the questions from two of the options.
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Option A — Optimizing physiological performance
1.  Astudy compared the performance of nine cyclists in hot and cool conditions. Cyclists
performed a 43.4 km time trial in cool conditions (TTC) at the beginning and end of a
15-day training period. During the training period, the cyclists performed three time trials in
hot ambient conditions (TTH).

Power output (W) was recorded every 4.34km (10 % of the time-trial distance). Power data
from the TTHs were compared with the average of the two TTCs.

Figure 1: Power data recorded from the time trials in hot and cool conditions
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*TTH-1vs TTC: p < 0.001
**TTH-2vs TTC: p =0.003
***TTH-3vs TTC: p=0.042

(Option A continues on the following page)
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(Option A, question 1 continued)

(a) State the power output (W) of TTH-2 at 45 % of time-trial distance. [
(b) Using the data, discuss the power output during the time trials in hot conditions. [3]
(c) Deduce the effect of the 15-day training period in hot conditions. 1

L

(Option A continues on the following page)
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(Option A continued)

2.  Aninternational multi-sport event takes place in a city where daytime temperatures

commonly exceed 30 °C and humidity can be between 60 % and 80 %.

(@) Aroad cyclist arrives in the city two weeks before their event. Describe two ways that

they can prevent heat stress. [2]
(b)  Outline how a marathon runner’s body can thermoregulate through evaporation when

racing in a hot environment. [1]
(c) Discuss heat exhaustion as a potential risk of competing in a triathlon when daytime

temperatures exceed 30°C. [3]
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(Option A continues on the following page)
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(Option A continued)

3.  Coaches strive to maximize athletic performance but must also manage athlete workload.

(a) Distinguish between overtraining and overreaching. [1
(b) A swimmer has a sudden and unexpected decrease in performance. Outline three

ways a coach could monitor the swimmer for indicators that their training programme

may be too challenging. [3]

L

(Option A continues on page 7)
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(Option A continued)
4. (a) Define the term ergogenic aid. [1]
(b) Evaluate the effects of long-term caffeine use on a decathlete. [4]

End of Option A
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Option B — Psychology of sports

5.  Astudy investigated elite table tennis players’ use of four psychological skills (relaxation,
imagery, goal-setting and self-talk) during low- and high-stress situations in competition.
Individuals completed a self-report questionnaire.

Figure 2: Overall mean results from the questionnaires
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(@) (i) State the mean value for self-talk during the high-stress condition.

22246806
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(Option B continues on the following page)
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(Option B, question 5 continued)

(i)  Calculate the difference between the mean values of imagery for low-stress and
high-stress conditions. [2]

(i) Compare and contrast the effect of stress condition during competition on the
mean values of the four psychological skills investigated in this study. [1]

(iv) The study investigated the use of self-talk during stressful situations. Identify one
cognitive strategy that can be used to block distractions before playing a match-
winning point. [1]
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(Option B continues on the following page)
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(Option B, question 5 continued)

(b) Define the term anxiety. [

(c) Outline progressive muscular relaxation (PMR) as a technique that may be used by
table tennis players to reduce anxiety. [1]

(d) Discuss the three phases of a psychological skills training (PST) programme. [3]

(Option B continues on the following page)
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(Option B continued)

6. (a) Some professional athletes earn large sums of money. Discuss why this may not
aid their performance. [3]

(b)  To maintain their confidence after a defeat, describe how a tennis player may shift the
stability and locus of causality to attribute reasons for that defeat. [3]

7. Explain the issues in personality research and sports performance of athletes. [4]

End of Option B
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Option C — Physical activity and health

8.  Astudy compared lipid profiles and waist-to-hip ratios of participants who engaged in a
minimum of 150 minutes of either aerobic or anaerobic exercise each week.

Table 1: Mean (+SD) data for the participants

Aerobic exercise Anaerobic exercise p-value

Waist-to-hip ratio 0.83+£0.05 0.79 £0.06 0.038
Triglycerides / mg dI™ 1.03+0.63 1.16 £ 0.48 0.433
High-density lipoprotein

(HDL) cholesterol / mg dI”" 1.47 £0.73 1.86 £ 0.86 0.047
Low-density lipoprotein

(LDL) cholesterol / mg dI” 2.18 £0.89 211 +£0.95 0.746
Total cholesterol / mg dI” 4,12 +0.86 4.48 +0.97 0.119

(@) Calculate the percentage of low-density lipoprotein (LDL) cholesterol out of the total

cholesterol for participants who engaged in anaerobic exercise. [2]
(b) Using the data in Table 1, deduce the relationship between type of exercise and
general health. [3]

(Option C continues on the following page)
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(Option C, question 8 continued)

(c) Distinguish body mass index (BMI) and waist circumference as measures of obesity. [2]

(d) For many people, their fitness club usage decreases a few months after joining.
Describe two approaches a fitness club can introduce to encourage members to
exercise more regularly. [2]

(e) Explain low levels of high-density lipoprotein (HDL) cholesterol as a risk factor for
cardiovascular disease. [3]

(Option C continues on page 15)
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(Option C continued)

9. Outline two effects of starting to train for a 5 km running race on the overall mood of

6806

an individual. (2]
10. (a) State when the greatest gain in bone mass occurs during a human lifetime. [
(b)  Explain why tall, slim people are more at risk of osteoporosis. [

(c) Discuss how the relationship between physical activity and bone health can improve
bone development during adolescence. [4]

L

End of Option C
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Option D — Nutrition for sports, exercise and health

11.  Astudy compared the hydration status of 7 female and 7 male 16-year-old elite soccer
players after two training sessions. Fluid loss was measured by change in body mass.

. Condition 1: Participants drank as much water as they wanted during the first
training session.
. Condition 2: Participants drank water equivalent to 70 % of the water lost through

sweat during the first training session.

Figure 3: Mean results for (a) change in body mass; (b) amount of water drunk
as a proportion of body mass; (c) sweat loss as a proportion of body mass

(a) Change in body mass

Key:
@ Males — Condition 1 Females — Condition 1
/] Males — Condition 2 Females — Condition 2

0.4

0.0 -
R AT
g -0.4 /‘ .
g 08
>
8 1.2
o)
£ 16
5 |
c -2.0
5 <0.05

24 P =" |

p <0.001
-2.8
Males Females

(Option D continues on the following page)
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(Option D, question 11 continued)

(b) Amount of water drunk as a proportion of body mass

Key:
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(Option D, question 11 continued)

(c) Sweat loss as a proportion of body mass

Key:
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a i entify which of the two conditions created the larger change in body mass.

i Identify which of the t diti ted the | h in bod [1

(i)  Calculate the difference in percentage of body mass loss between Condition 1
and Condition 2 for the males in the study. [2]

(Option D continues on the following page)
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(Option D, question 11 continued)

(i)  Using the data in Figure 3, suggest the relationship between the water drunk and
the overall level of dehydration. [2]

(iv) State one method for monitoring the hydration status of an athlete that was not
used in this study. [1]

(b)  Asoccer game lasts 90 minutes, with a break in the middle. Explain why soccer players
require a high water intake during a game. [3]

(c) Atthe end of a 90-minute match, a soccer player consumes a sports drink with a high
sodium content. Discuss the effectiveness of this drink on the hydration levels within
the body. [2]
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(Option D continues on the following page)
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(Option D continued)

12. (a) Basal metabolic rate and amount of physical activity are components of daily energy
expenditure. State the third component. [1]

(b) Compare and contrast the body composition of sprint athletes and endurance athletes. [2]

(Option D continues on the following page)
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(Option D continued)
13. The digestive system plays a role in providing essential nutrition for athletes.

(@) The mouth, esophagus and stomach are principal components of the digestive system.
Outline the roles of four other principal components of the digestive system.

[4]

(b) Giving an example, explain the role of an enzyme in the lower digestive system.

(2]

End of Option D
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