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= Czech curricular documents

Physics, Chemistry,

Man and Nature

Mathematics Man and the
and its world of
Mathematics application work
Mﬁsﬁﬂ EMATU@$
S@ 052

Work with laboratory
equipment,

Use of digital
technologies

Work with technical
materials,
Design and models
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IIII Quantitative

= (Case Study

= Ethnography Study
@ Qualitative = Grounded Theory Study
= Phenomenological Study

= Content Analysis Study

Mixed methods
research

Research
methods
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Every runner evaluates his or her
results from time to time. A
pervasive desire for improvement
leads him or her to challenges
that not only test physical limits,
but also the ability to understand
every step, every heartbeat, and
every result in training or a race.

=

This inquiry task consists of tracking
the results of three different
marathons. This challenge isn't just
about running; it's about analyzing,
understanding and discovering the
deeper meaning of the conditions and
other factors that can affect every
step of the race. You have three races
in front of you, three unique results —
and your task is to find the factors
that may have affected this runner's
overall result.

You are now at the starting line of this inquiry challenge, where you will find that all
the data brings important information. And if they are properly visualized, they will
help you better understand the various factors that influence the overall results.

Ltk
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= How long is exactly a marathon run? Find out why it is this distance.

* Find some other interesting facts about marathon run.

= What information would you need to know about this runner?

Masaryk University, Brno, Czechia
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Runner’s Card

=  Sex:

= Race:

= Age:

=  Weight:
= Height:
= BMI:

=  Professional:
= Training plan:

o regular trainings according to the prepared plan
o alternating between long runs and interval training

= |njuries:

= Health problems:

male

white, europoid
30—-33 years
65— 69 kg

175 cm

22,5

NO

YES

none
none

mmmmmm
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= The aforementioned runner ran three different marathons and achieved the following results.

Marathon results

1

£

Marathon 1 Marathon 2 Marathon 3

2:52:27 4:36:40 3:15:15

Masaryk University, Brno, Czechia September 9th, 2024
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= Try to guess why the total time of each race is different? What could have influenced them?
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Marathon 1 Marathon 2 Marathon 3
km time 22 3:59 km time 22 4:57 km time 22 4:30
1 4:02 23 4:00 1 4:28 23 4:57 1 4:33 23 4:42
2 4:05 24 3:59 2 4:24 24 4:53 2 4:26 24 4:47
3 4:04 25 4:04 3 4:29 25 4:47 3 4:21 25 4:42
4 4:0: ° 6 4:32
= What caught your eye in the data? ;——
6 4:02 28 401 | 6 | 428 | 28 | 1222 | 6 4:22 28 4:31
7 4:07 29 4: 4:26 29 4:41
8 4:07 30 4: 4:32 30 4:38
9 4:02 31 4: 4:22 31 4:41
10 4:09 32 4: 4:32 32 4:33
11 4:10 33 4: 4:35 33 4:26
12 4:05 34 4: 4:33 34 4:44
13 4:01 35 4: 4:28 35 4:50
14 4:07 36 4: 4:24 36 5:07
15 3:59 37 4: 4:29 37 5:17
16 4:01 38 4: 4:30 38 5:17
17 3:59 39 4: 4:28 39 4:58
18 3:58 40 4: 4:27 40 5:07
19 4:02 41 4: 4:35 41 4:50
20 4:02 42 4: 4:36 42 4:47
21 4:02 43 1:16 21 5:00 43 4:06 21 4:27 43 0:59

O |.
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= The following graph shows the average pace within individual races. Rank them from best to worst.

7:12

6:00

4:48

3:36

2:24

1:12

0:00

6:32

4:37

4:04
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= Which pace will match the specific marathons above? Complete the data in the table below.

Time Pace
Marathon 1 2:52:27 4:04
Marathon 2 4:36:40 6:32
Marathon 3 3:15:15 4:37

Masaryk University, Brno, Czechia September 9th, 2024
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= Go back to your hypotheses about the factors that may have influenced the results. Do you need to
know more data to decide which factors are relevant? If yes, write which factors are involved.

One of the factors that can affect performance is the environment in which
the race took place. Look at the route maps and write how they differ.

Marathon 1 Marathon 2 Marathon 3
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= Let's go back to our runner's results. The following table provides a detailed description of the routes
in relation to the ascent and descent on individual kilometers.

aTs
i



250.0

300.0

250.0

200.0 WMWMW%AWWMW
150.0

100.0

Marathon 1

0:00 16:40 33:20 50:00 1:06:40 1:23:20 1:40:00 1:56:40 2:13:20 2:30:00 2:46:40

2,500.0
2,250.0
2,000.0
1,750.0
1,500.0
1,250.0
1,000.0

Marathon 2

500.0
0:00 33:20 1:06:40 1:40:00 2:13:20 2:46:40 3:20:00 3:53:20 4:26:40

1,800.0
1,750.0
1,700.0

1,650.0

1,600.0
1,550.0

Marathon 3

1,450.0
0-00 16:40 33:20 50:00 1:06-40 1:23:20 1:40:00 1:56:40 2:13:20 2:30-00 2:46:40 3:03:20
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= Match specific race names to their routes. Find the fastest men's and women's times on these routes.

I] ENVE Rfﬂﬂﬂﬁ{h iuthon

C 0 L F A X schweiz switzerland

Races and records |I.

www.jungfrau-marathon.ch

i ;
INTERNATIONAL MARATHON

Masaryk University, Brno, Czechia September 9th, 2024
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= Match specific race names to their routes. Find the fastest men's and women's times on these routes.

jungfrau ﬁh;marathan

schweiz switzerland

www.jungfrau-marathon.ch

Men’s: Eliud Kiptanui — 2:05:39 (2010, KEN)
Women'’s: Lonah Salpeterova — 2:19:46 (2019, ISR)

Men’s: Jonathan Wyatt - 2:49:01 (2003, NZ)
Women’s: Maude Mathys - 3:12:56 (2017, CH)

Men’s: Tyler McCandless —2:21:08 (2022, US)
Women's: Brittany Lee Charboneau — 2:52:56 (2017, US)

Masaryk University, Brno, Czechia

September 9th, 2024



L
Pedagogicka Jihoceska univerzita *
fakulta v Ceskych Budé&jovicich * '
Faculty University of South Bohemia
of Education in Ceské Budéjovice ‘

® Find out the world records in the men's and women's category. Where were these times performed?
Calculate the pace of the world record holders during their performances. How do you proceed with
the calculation? Record your calculation and add the results to the table.

I STanoing |

Time Pace Place
Men's 2:00:35 2:51 Chicago, 2023
Women's 2:11:53 3:07 Berlin, 2023

Masaryk University, Brno, Czechia September 9th, 2024
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Calories

= |fyou use a sporttester, you know that another value you get for individual exercises is calorie consumption. Can
you find any relationship from the data below?

Masaryk University, Brno, Czechia September 9th, 2024
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= Let’s focus on a marathon at a higher altitude and explore the role of altitude in influencing results. Discuss the
effect that lower oxygen content has on the physical performance of runners.

Masaryk University, Brno, Czechia September 9th, 2024
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Running in higher altitude Iil.

= cellular respiration

CH,0,+6 0, 2 6 CO, + 6 H,0+ energy

Glycolysis in the Cytoplasm Citric Acid Cyc|e Electron Transport Chain
— in the i
LY - Mitochondria
Y ot ) glucose 6-phosphate  Cg¢-P ' d
Stage
ATP NADH
ADP

NAD+

2 NAD
* Ketoglutarate Cg T
L .

2 NADH k Citrate C¢ Y

Krebs Cycle

glyceraldehyde 3-phosphate P-C 3

1,3-biphosphoglycerate P-C ;-P
_ l 2ADP

C 2 ATP
3-phosphoglycerate P-C 5
Harve « YH0

Harvesting o

et Cain: phosphoenolpyruvate P-C 5

2 ATP 2 AoF
l C 2ATP

NADH

CO;

Oxaloacetate C, Succinate C,4
J

FADH ,

A TN NN
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= Consider the substances and energy in the reaction above and try to draw a simple model (picture,
diagram etc.) that explains how a runner can obtain and use energy before and/or during a race. Try
to include all the factors you have already discussed in this assignment in the diagram. Use arrows
and labels in the model to show the flow of energy and the cycle of matter.

Running in higher altitude Iil.

#

Masaryk University, Brno, Czechia September 9th, 2024
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Running in higher altitude

= example of visual mode

Cast 1
Uvaiujte nad latkami a energii v reakci vyse
apod.), ktery wysvétli, jakym zplsobem hra
odehrat zdpad proti Broncos na jejich st:
i faktory, které na prvni pohled vidét nelze.
tok energie a kolobéh latek.

R/

oxygen

b} f .,-*‘;*‘1 0/ f '
. o, f,,f CO2
1 //z
|’

(ball) ‘»}f
ENERGY
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h ~y  ball
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- activity

on . energy
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Running in higher altitude IV.

. —lochynau &
" more examples of model ci Mg — to release ATP energy from mitochondria
Ve
0, K FooD (7.
M i , energy (sugars — banana
;Q\.;_ . 0/ O gy (sug )
4 o . L + water
gt ! 07 LIGHT ENERGY
. e LR’ " (sun)
\\4 g mito \f v g
) —les
n - - i
/s !x' “]\x e /
- > d ,____—!—-__N_-‘_'f \'\.;: ]
aj' \ CcH,,0,
— from fa
from k Vi 0
= Trom K¢ ,N'/-'/j')) Hlb
6 Fy | e 60
b B /fq,\‘__ /\ Kresba musi obsahovat:
O | hraé
phiat , less O O | kyslk
My ol ~ ' 2 ”% tiredness = 'oiid uhlicity
— / lessenergy low pressure SN
. . | glukoza
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Running in higher altitude IV.
— i
Q . Y 50 +: = P =—:\' N — digestion of food
ﬂ @)ﬂf_ /./ A /u(\;) /@ g e R — split into simple substances,
_’j \ Z) L"), ‘?Ap YA } i \:““-a.hﬁ ~_ subsequent absorption
/ ; \ uring physical — during long-term

r

vity, energy for
cle work is taken
sugars —glucose

oxygen o, dry/moist air activity, after

period of time,

eia fats are burned

higher heart rate

food ——> energy
— sugars, j] U, O - water
carbohydrates / \ | P -
. __}éw ~ it is necessary to have a supply of
PLAYER | j ﬁ energy from which it is possible to
home | muscle work __ obtain energy by splitting a chemical
\ D4 | substance and use it for muscle work

—

G R familiar environment J”_"H__ o e iR S ‘

'y to have a sufficient amount of O, — aerobic work occurs
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Running in higher altitude IV.

C}S‘“x_/l/é)' -’Jf y“{; }'!fr)’)\\_ \{{) Q‘)\_Q\-
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. %ﬁ {
{) / AN s
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4O /\

,'-.l |J 2 -
/__'/ ~_ intheform

3 Sdetur
of urine %{‘“ m&wm‘m 2. dedova /C
\_}. WO | . St /) i

/ 1 in the form -F> Kmbn o —
r / " of sweat : hrat
( i | l_\ I:l kyslik
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II e g O~ | hréé O |voda
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Running in higher altitude IV.
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= You are on the finish line of this inquiry activity. Write the main conclusions you reached. Focus
mainly on which data helped you identify some of the factors affecting the runner's performance.
What other factors have you discovered?
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= Let's return to the beginning...

IIII' Quantitative

@ Qualitative

Mixed methods
research

Research
methods
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Conclusions |.

= How would you use and analyse the data?
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Thank you

for your attention!

Lukas Rokos
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