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European Transport Safety Council

The European Transport Safety Council (ETSC) highlights
hazard perception testing as a key recommendation to
governments across Europe, recognising its proven
effectiveness in improving road safety, particularly for
young and novice drivers, as part of the EU’s 2020-2030
Road Safety Priorities.

Studies show that hazard perception training leads to
reduced collision rates (Well et al., 2008; Horswill et al.,
2015).

Hazard perception testing can be successfully adapted for
use in different countries (Ventsislavova et al., 2019).
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The project re-assessed the Czech theoretical driving licence
examination and explored the feasibility of integrating a

hazard perception component into the official testing
process.

Timeline: January 2022- December 2024

Palacky University Bo?tmgham Trent
Olomouc niversity
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Hazard Perception or Hazard Prediction?

* Hazard perception tests should be adapted to the cultural driving context where
they will be implemented for optimal results

* Criterion bias can impact hazard perception performance (Lim et al., 2014;
Ventsislavova et al., 2019)

* In a hazard perception test, participants must judge when a situation becomes
hazardous enough to warrant action
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Capturing the unique aspects of the Czech driving environment

Real driving footage - a protocol for developing hazard perception clips (Ventsislavova & Crundall, 2018)
* 17 hours of bespoke driving footage were filmed in October 2022

79 initial hazardous clips — 37 video clips were discussed during a focus group — 31 clips were selected for
a pilot study

* Hazard perception (right) and hazard prediction tests (left) (identical hazardous situations across test
type)

a*‘;
=
L
g%
= g
’li
5
‘E*




57" st . . . . MK
rorof  Pjlot Study — Video Clips Selection cieca &3

[} L
R TR ANIECA

Expert focus group Multiple-choice options selection
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. The pedestrians from the right will cross the road

1.Too easy or too hard 1
2. Are there better MC options? 2. The grey car parked on the right pulls out in front of you
3. Any reason to not use? 3. Acyclist crosses the road on the right

4. The tram emerges from around a bend in the road
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Video Clip 1 Video Clip 2

12
Participant Response
[ Voo preavamizatne prucce bt
B voriono 23 vémi vis piediece aviede vém do driny

Experienced drivers Novice drivers

Number of participants
Number of participants

Experienced drivers Novice drivers
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Hazard Perception Pilot Results

p=0.264

Participant Experience

. Experienced
Novice

p<.001

Participant Experience

. Experienced
Novice

Hazard Prediction Pilot Results
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p<.001

Participant Experience

. Experienced
Novice
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Pilot Participants

Hazard Perception

Hazard Prediction

Experienced Novice Experienced Novice
N Participants 10 9 12 9
Average Age 30.10 19.22 32.83 19.11
Age SD 8.24 0.44 7.84 0.33
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Experienced drivers produced more clicks than the novices for the hazard perception clips.

No significant differences were observed between novice and experienced drivers in the number
of null responses, suggesting experienced drivers did not have an advantage in understanding the
task instructions.

Both experienced and novice drivers were performing above chance (25%) for the hazard
prediction clips, suggesting that their correct responses were not selected at random.

Borderline responses (responses just before the hazard window) were examined, identifying 12
clips with at least one borderline response.

The final selection of clips was based on their ability to differentiate between experienced and
novice drivers, as well as the observed effect size.

Final selection of 18 hazard perception clips and 18 hazard prediction clips
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Confirmatory Study
Procedure, Participants, and Results
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Hazard Perception

Novice drivers

Hazard Prediction

Experienced drivers

Novice drivers

Experienced drivers

Ne 60 59 52 54

g 40.19 (16.32) 18.44 (3.04) 37.98 (14.11) 20.39 (12.80)
»i« 34 29 32 20

;i‘ 24 30 19 32
Prefer not to say 2 0 1 2
Driving Experience 22 years 8 months 17 years 7 months
L 0 42 0 38
@.J_ 31 10 28 6
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Main Results
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There were two main measures of interest across experience and collisions
groups:
* The response times to hazards
e Accuracy in identifying and predicting the hazards
Hazard perception —hazard window - the scoring system ranged from 0 to 5:
* 5 points indicating the fastest response within the hazard window
* 1 point indicating the slowest response within the hazard window
* 0 points indicating no response within the hazard window
Hazard prediction — Multiple choice question
* Correct response =1 point / Incorrect response = 0 points
N 'r'- D 12 =i R P W s W
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The |
for Driver

Experienced drivers were significantly faster at
detecting hazards than the novices (M=3.01 vs.
M=2.1) (Ax2 (1) = 27.24, p < .0001)

35-

30-

25-

Linear prediction

20-

1
Experienced
Levels of Experience

1
Novice

Those drivers who have never been involved in a collision were slightly faster
than those who have previously been involved in collisions (M=2.70 vs.
M=2.23) (Ax2 (1) = 5.27, p < .05), though the effect size was smaller
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Hazard Perception Accuracy checa
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There was a significant difference between the experienced groups in
hazard perception accuracy Ax2 (1) = 25.33, p <0001, with
experienced drivers showing better HP accuracy than the novices

(M=75% vs M=42.3)

0% -

T0% -

HP Scare

40% -

0% -

Those drivers that were involved in collisions were less accurate in
spotting hazards than those that have never been involved in
collisions Ax2 (1) = 4.58, p <.05, (M=67% vs M=52%), though the size
effect was very small.

Predicted probabilities of HP Score Predicted probabilities of HP Score
20% -
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70% -
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Prediction Accuracy
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There were significant differences between the experienced and No significant differences were found between drivers who
novice drivers in their ability to predict hazardous situations (Ax2 had not been involved in collisions and those who had
(1) =30.35, p >.0001), (M= 78% vs. 48%) (Ax?(1) = 0.02, p = .89), with mean accuracy rates of M=78%

and M=77.5%, respectively

Predicted probabilities of Prediction Accuracy Predicted probabilities of Prediction Accuracy

85% -

0% -

T0% - 80% -

[=1]
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Prediction Accuracy

70% -

40% - »

Experienced Novice (‘ e ‘7.‘ No Yes
Experience — Collisions
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* Both tests successfully distinguished between experienced and novice
drivers, suggesting strong potential for integration into the Czech
licensing process.

* The hazard perception test also showed better ability to differentiate
between drivers with and without collision history, indicating it is fit
for purpose.

* Hazard perception testing is planned for inclusion in the theoretical
component of the Czech driving examination within the next 3 to 4
years.
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THANK YOU

Contact Details: petya.petrova@ntu.ac.uk

Nottingham Trent
University

Connect with me:

e

Petya Ventsislavova
Senior Lecturer in Transport Psychology

A huge thanks to the research team:
Petya Ventsislavova, Matus Sucha, Jiri Novotny,

Lydia Harrison, Beata Suriakova, Mikulas Toman

David Crundall, Ralf Risser, Petr Zamecnik
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New driving school exam test
Pilot test

Ing. Jiri Novotny
Vice president for Education at the Association of driving schools in the Czech Republic
Main safe driving instructor of the Czech NPO Road safety team

‘*r‘ )’;1‘ w "‘»-—J ““ ; N g~ ‘_'J-Lu.



ANIECA

Why the new concept?

e 25 test questions

What can we implement?

* Several types of clips (CGI animations, real traffic)
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Rules for the new exam concept

* The new concept of the exam has 2 parts:
theoretical knowledge
theoretical skills sections

 The target success rate at least 80 %

 The total test time should not exceed 60 min
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Testing within the TACR project

e Over 100 participants tested

* Pilot testing of the new final exam:
1t round 36 knowledge based questions + 10 clips on hazard perception
2"d round 40 knowledge based questions + 15 clips on hazard perception
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fi n a I ex a m Reseni dopravnich situac

* Partner work group from the -
Ministry of Transport o
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Nova generace testovych otazek
pro zadatele o fidicské opravnéni

21

28

35

42

49

56

63

70

77

84

91

Ridi¢ vozidla z vyhledu v této dopravni situaci:

A musf zastavit vozidlo pfed pfi¢nou &arou souvislou.
B miZe projet kfizovatkou.

c musi zastavit vozidlo v misté, odkud ma naleZity rozhled do kfiZzovatky.
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Example of knowledge test questions

Tato dopravni znacka oznacuje: Tato dopravni znacka:
A Konec hlavni pozemni komunikace. A Upozorfiuje fidi¢e na zatacku (smérovy oblouk) vpravo, jehoz bezpeéné projeti vyzaduje vyrazné snizeni
rychlosti jizdy.
B Vedlejsi pozemni komunikaci. B Oznaduje zejména nebezpe&nou zatatku a usmériiuje provoz ve sméru Sipky.
€ Hiavni pozemni komunikaci C  Vyznaduje skute&ny tvar hlavni pozemni komunikace.

A
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Example of knowledge test questions

Ridi& vozidla z vyhledu v této dopravni situaci: Na této frekventované pozemni komunikaci jste se

zaradili do levého odboc¢ovaciho pruhu. Na kfiZovatce
jste zjistili, Ze jste méli jet vpravo. Jak se zachovate?

Financovano 2{ondu zabrany $%d G}

A musi zastavit vozidlo pfed pfi¢nou ¢arou souvislou.
A Odboéite vievo a budete poéitat se zajizdkou.

B miiZe projet kfizovatkou. B

Zvukovym vystraznym znamenim upozornite ostatni fidi¢e, Ze odbo&ujete vpravo.

(o] musi zastavit vozidlo v misté, odkud ma nalezity rozhled do kfiZzovatky. (o] Zastavite a pokusite se couvanim zafadit do spravného odbo&ovaciho pruhu.
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Results of the pilot study

Tabulka 2.2: Vysledky pilotniho Setieni — 2. kolo

Vysledky:
Casovd ndroénost (od spuéténi po odevzdani testu) Znalostni ast
Trvéni celé zkousky | Trvani znalostniho testu | Trvani &asti s klipy | Pomér trvani asti | Max. moZné skére | Ziskané skére (= pocet | Tj. UspéSnost
1D uzivatele [hh:mm:ss] [hh:mm:ss] [hh:mm:ss] (v %) (= potet otdzek) | sprévnych odpovédi) (v %)
58)0:41:33 0:22:15 0:19:18 54 :46 40 37 92,5%
59)0:42:09 0:22:21 0:19:48 53:47 40 31 775%
60(0:48:55 0:30:03 0:18:52 61:39 35 30 85,7%
61(0:48:23 0:30:03 0:18:20 62:38 3g' 33 86,8 %
62)0:31:00 0:11:03 0:19:57 36:64 40 37 92,5%
63)0:44:00 0:23:55 0:20:05 54 :46 40 38 95,0 %
69(0:40:50 0:22:38 0:18:12 55:45 40 34 85,0%
70)0:47:05 0:17:02 0:30:03 36:64 40 35 87,5%
71)0:33:04 0:13:32 0:19:32 41:59 40 36 90,0 %
72)0:49:11 0:30:03 0:19:08 61:39 33‘ 23 69,7 %
79(0:32:47 0:14:04 0:18:43 43:57 40 27 67,5%
80(0:34:37 0:15:14 0:19:23 44 :56 40 31 775%
82(0:30:02 0:10:45 0:19:17 36:64 40 40 100,0 %
85|0:39:14 0:20:06 0:19:08 51:49 40 29 72,5%
86|0:33:43 0:15:55 0:17:48 47 :53 40 35 875%
90(0:51:55 0:28:52 0:23:03 56:44 40 26 65,0 %
91(0:45:44 0:25:23 0:20:21 56:44 40 28 70,0 %
93|0:42:23 0:22:55 0:19:28 54:46 40 37 92,5%
94(0:43:31 0:22:58 0:20:33 53:47 40 32 80,0 %
99(0:31:47 0:12:20 0:19:27 39:61 40 35 87,5%
Primér: 0:40:36 0:20:34 0:20:01 - — 32,7 83,11
Sm. odch.: 0:06:55 0:06:30 0:02:36 - — 45 10,08
Minimum: 0:30:02 0:10:45 0:17:48 - - 23,0 65,00
Medidn: 0:41:51 0:22:18 0:19:25 - - 33,5 86,28
Maximum: 0:51:55 0:30:03 0:30:03 - - 40,0 100,00
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Results of the pilot study

* knowledge part - 83 %,
 skills part-75 %
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Proposal for a new concept

* Knowledge part — 40 questions (text or image), time limit 30 min.
 Skills part — 15 clips
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In 2024 in the Czech

Republic

92217 438

nehod usmrcenych
Accidents Fatalities
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Nottingham Trent
University

Thank you for your attention

Jiri Novotny
Petya Ventsislavova
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Palacky University A N Ministerstvo dopravy ASOCIACE

Olomouc — AUTOSKOL
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