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A B S T R A C T

In Germany, every year 66,000 road crashes lead to death or injury of young novice drivers. This makes them
twice as likely to be involved in, or cause, vehicle crashes compared to their older and more experienced
counterparts. This study aims to address this societal issue by developing a better understanding of the German
young driver problem. For this purpose, we created an updated, 55-item strong version of the Behaviour of
Young Novice Drivers Scale (BYNDS), originally developed by Scott-Parker et al. in 2010. To make the new
version of the BYNDS understandable for German young novice drivers, this research used a new method of
translation in combination with extensive pre-testing. As a result, we identified possible threats for response
errors such as retrospective formulated questions or double negations. Due the adjustment of the possible sources
of error the presented version of the BYNDS is semantically and conceptually different from the original.
However, due to the application of the updated version of the BYNDS in a robust sample of 700 participants, this
paper presents the first reliable and validated tool to measure novices risky driving behaviour in Germany.
Moreover, it offers an updated and extended version of the BYNDS that allows practitioners but also researchers
to broaden their understanding of young driver risk.

1. Introduction

Driving a vehicle is associated with a high degree of complexity. It
requires an optimised interplay of motor, visual and cognitive functions
(Freydier et al., 2016). For this reason, combined with many other
factors such as age, inexperience or fatigue, driving a vehicle is one of
the principal causes of early mortality around the world (Cassarino and
Murphy, 2018; WHO, 2018). Due to road crashes, about 50 million
serious crashes and 1.3 million fatalities occur every single year. That
leads to substantial human distress as well as economic costs (WHO,
2018). However, compared to low and middle-income countries, high-
income countries like Germany have shown significant progress in the
reduction of crash numbers since 1998 (Forjuoh, 2003; Grimm and
Treibich, 2010). Nevertheless, in Germany, crash figures stagnated in
the last 10 years (Destatis, 2017). This suggests that improving road
safety has become more challenging which highlights the need for a
better understanding of factors which facilitate traffic crashes. Espe-
cially, young novice drivers, aged 18–24 years, continue to be over-
represented in car crashes and road fatalities regardless of whether the
country falls into the category of low, middle or high-income countries

(WHO, 2018). In Germany, almost 66,000 road traffic crashes among
young drivers led to deaths or injuries in 2017. That makes German
novices twice as likely to be involved in a vehicle crash as their older
and more experienced counterparts (Destatis, 2017). To address this
societal issue and thereby allow crash figures to decrease again, an in
depth understanding of the frequency of occurrence of novices’ risky
driving behaviour in Germany is essential. The Behaviour of Young
Novice Drivers Scale (BYNDS) by Scott-Parker et al. (2010), allows
researchers to gather that kind of information. The standardised ques-
tionnaire has been validated and used to collect information about
novices’ risky driving behaviour in different countries such as Australia,
New Zealand and Columbia (Bates et al., 2017; Bates et al., 2016;
Oviedo-Trespalacios & Scott-Parker, 2017; Scott-Parker and Proffitt,
2015; Scott-Parker et al., 2012, 2010; Šeibokaitė et al., 2020). Whilst
being an important research instrument in the field of road safety, the
BYDNS was designed in Australia and dates from 2010. This paper
presents an updated version of the BYNDS which overcomes its special/
cultural and temporal limitations. The social milieu of a contemporary
young German driver is such that an adaptation is required. In parti-
cular, with the increased use of smartphone there has been a
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commensurate rise in the phenomena of distracted driving. Extant
technology and indeed the trajectory of innovation among OEMs means
that the relationships between drivers and digital devices does need to
be captured. Our paper represents an important step forward in this
respect. Overall, the presented research has three objectives:

1. To update and refine the original version of the BYNDS.
2. To translate and pilot the updated version of the BYNDS.
3. To apply and validate the translated version of the BYNDS in a
randomised sample of 700 young drivers.

2. Updating the BYNDS

New risky behaviour patterns could be identified in recent research.
Table 1 presents 16 new items and the source from which we generated
them.
A high number of the displayed risk factors correlate to the di-

mension of driver distraction (Klauer et al., 2006). This topic has at-
tracted considerable attention in safety research. A variety of tasks
unrelated to the actual driving task can lead to cognitive, manual and
visual distraction and therefore increases the crash risk of a young
driver significantly (Klauer et al., 2014; Ross et al., 2014; Young et al.,
2007). Therefore, all items presented were added to an updated version
of the original BYNDS.

3. Translation of the updated BYNDS

One of the often overlooked elements of using the BYNDS outside
Anglophone countries is the challenge of adequate translation. The
forward translation was conducted by 30 master students of the
Institute for Translation and Communication of TH Köln – University of
Applied Sciences. They translated the questionnaire in separated groups
of five translators. In the first step, Computer-Assisted-Translation
(CAT) tools were used to translate the English version. Afterwards, the
translation was adapted by the translators taking into account an ade-
quate use of current language of young drivers in Germany.
Subsequently, the translator groups compared and discussed their ver-
sions and agreed on a final translation. It was necessary to adapt some
items to the prevailing driving rules, the “StVO; German Traffic Law”.1

The process of translation is highly critical as the final instrument needs
to be a conceptual equivalent to the original and easy to understand for
the people the questionnaire is administered to. Therefore, this study
applied extensive pretesting after forward translation.

Thirty-three German young novice drivers (22 females, 11 males)
aged 18–24 years performed the first pretest online. Every person was
asked to provide written feedback on their understanding to ten ran-
domly selected items [“Random Probes” (Schuman, 1966)] in a pro-
grammed feedback field. During the analysis of the free-text feedback of
the participants we saw that some participants reported memory issues
and therefore were not able to answer all questions with certainty. Such
memory issues often can be linked to retrospective formulated ques-
tions. Those should be eliminated, especially if researchers aim to study
current behaviour of participants (Schnell et al., 2018).2 Thus all items
were adapted to present tense.
We identified two further issues. First, we found the wording of the

translated rating-scale not adequate to measure every item accurately
compared to the original version by Scott-Parker et al. (2010). For ex-
ample, “usually” was translated as “häufig”. However, according to
Rohrmann (2015) the German term “oft” (engl. often) is a more ade-
quate translation that meets psychometric standards of measurement
quality and is easier to understand for respondents. Therefore, the scale
was changed following the suggestions of Rohrmann (2015) to avoid
response errors. Second, there are double negations in some items of the
original instrument which also could facilitate a response error (Kelley
et al., 2003). The reason for the susceptibility to error is the confusion
the double negative creates for the participant when answering a
question (Popper and Petrjánošová, 2016). In case of double negations
as “You didn’t always wear your seatbelt.”, the participants could be
confused by the scale if they want to report that they are always
wearing their seatbelt. With the determined response scale of the
BYNDS questionnaire the right answer would be the negative response
“never” and not, as mistakenly chosen, “almost always”. So, to prevent
misunderstandings, all double negations in the translated and updated
version of the BYNDS were eliminated.
Sixteen participants comprising six females and ten males, aged

18–24, pretested the translated and updated version of the BYNDS in
the second stage. Again, all participants completed the questionnaire
independently. To increase the feedback quantity in pretest two, we
asked the participants to provide feedback to all questions where they
feel that they might be difficult to understand. A majority of partici-
pants argued that the item “You drive 10–20 km/h over the speed limit
(e.g. 62 km/h in a 50 km/h, 112 km/h in a 100 km/h).” was difficult to
answer because there is a deviating tendency to speeding in town and
out of town. Hence, the new German version of the BYNDS

Table 1
New items as a result of desk research, initial source and further background

Item Source

You read messages on your smartphone. Luria (2018)
You sent text messages on your smartphone. Prat et al. (2017); Yannis et al. (2016)
You hid your phone while texting. Williams (2017); Yannis et al. (2016)
You sent voice messages on your smartphone. George et al. (2018)
You searched for music on your smartphone. George et al. (2018)
You changed the music on your smartphone. Braitman and Braitman (2017); George et al. (2018); Hassani et al. (2017); Ram and Chand (2016)
You interacted with your music application (e.g. Spotify). Ram and Chand (2016)
You interacted with your navigation system (e.g. Google Maps). Hassani et al. (2017)
You ate or drank. Choudhary and Velaga (2017); Kidd et al. (2016); Ram and Chand (2016)
You tried to reach an object unrelated to the driving task. Prat et al. (2017)
You actively took part in a conversation with your passengers. Cassarino and Murphy (2018); Kidd et al. (2016); Prat et al. (2017)
You spent attention to roadside commercials. Topolšek et al. (2016)
Your driving style was influenced by time pressure. Palat and Delhomme (2016); Scott-Parker (2017)
Your driving style was influenced by music. Scott-Parker (2017); George et al. (2018)
You drive in the snow. Li et al. (2018)
You drive on icy roads. Ram and Chand (2016)

1 For example: “You overtook a car on the left.” was modified to “You over-
took a car on the right.”.

2 For example, with regard to the question, “You go more than 20 km/h over
the speed limit out of town (e.g. 125 km/h)” one participants answered that (s)
he feels that it could have happened in the past but that (s)he cannot link the
feeling with a specific situation. As a result, the participant indicated never.

T. Jannusch, et al. Accident Analysis and Prevention 145 (2020) 105622

2



Table 2
English and German version of the updated and refined BYNDS

SC Updated items English version Updated items German version

Nobodyis perfect! We all make mistakes and exceed rules in road
traffic. How often do the following statements apply to you as a
driver?

Niemand ist perfekt! Wir alle machen Fehler und überschreiten ab und zu Regeln im
Straßenverkehr. Wie oft treffen die nachfolgenden Aussagen auf Sie als Autofahrer zu?

TV You drive over the speed limit in areas where it is unlikely that there is a
radar or speed camera.

Sie überschreiten die zulässige Höchstgeschwindigkeit auf Strecken, auf denen Sie keine
Radarkontrolle erwarten.

TV You go up to 10 km/h over the speed limit in town (e.g. 55 km/h). Sie überschreiten die zulässige Höchstgeschwindigkeit um bis zu 10 km/h innerorts
(z. B. 55 km/h).

TV You go up to 10 km/h over the speed limit out of town (e.g. 105 km/h). Sie überschreiten die zulässige Höchstgeschwindigkeit um bis zu 10 km/h außerorts
(z. B. 105 km/h).

TV You go 10–20 km/h over the speed limit in town (e.g. 62 km/h). Sie überschreiten die zulässige Höchstgeschwindigkeit um 10-20 km/h innerorts
(z. B. 62 km/h).

TV You go 10–20 km/h over the speed limit out of town (e.g. 112 km/h). Sie überschreiten die zulässige Höchstgeschwindigkeit um 10-20 km/h außerorts
(z. B. 112 km/h).

TV You go more than 20 km/h over the speed limit in town (e.g. 75 km/h). Sie überschreiten die zulässige Höchstgeschwindigkeit um mehr als 20 km/h innerorts
(z. B. 75 km/h innerorts).

TV You go more than 20 km/h over the speed limit out of town (e.g. 125
km/h).

Sie überschreiten die zulässige Höchstgeschwindigkeit um mehr als 20 km/h außerorts
(z. B.125 km/h).

TV You speed at night on roads that are not well lit. Sie überschreiten die zulässige Höchstgeschwindigkeit nachts auf schlecht beleuchteten Straßen.
TV You go too fast around a corner. Sie überschreiten die zulässige Höchstgeschwindigkeit, wenn Sie in eine Kurve fahren.
TV You deliberately speed when overtaking. Sie überschreiten die zulässige Höchstgeschwindigkeit beim Überholen absichtlich.
TV You overtake a car on the right out of town (e.g. highway). Sie überholen außerorts ein Fahrzeug rechts (z.B. Autobahn).
TV You do an illegal U-turn (A U-turn is a 180 degree change of direction.). Sie führen an verbotenen Stellen einen U-Turn durch. (Ein U-Turn ist ein Fahrtrichtungswechsel

um 180°.)
TV You travel in the left lane on multilane highways. Sie fahren auf der Autobahn konstant auf der linken Spur.
TV You speak on a mobile that you hold in your hands. Sie telefonieren während der Fahrt mit Ihrem Smartphone in der Hand.
FV You drive after taking an illicit drug such as marijuana or ecstasy. Sie fahren unter dem Einfluss illegaler Drogen wie Marihuana oder Ecstasy.
FV You drive when you think you may have been over the legal alcohol

limit.
Sie fahren, wenn Sie aufgrund Ihres Alkoholkonsums eigentlich nicht mehr fahren sollten.

FV You drive without a valid licence. Sie fahren ohne gültige Fahrerlaubnis.
FV If there is no red light camera, you drive through intersections on a red

light.
Sie fahren bei Rot über eine Kreuzung, wenn dort keine Rotlichtkamera steht.

FV You carry more passengers than can legally fit in your car. Sie nehmen mehr Mitfahrer mit als zulässig.
FV You carry more passengers than there are seatbelts for in your car. Sie nehmen mehr Personen in Ihrem Auto mit als Sicherheitsgurte vorhanden sind.
NI You read messages on your smartphone. Sie lesen auf Ihrem Smartphone Mitteilungen.
NI You send text messages on your smartphone. Sie verschicken mit Ihrem Smartphone Textnachrichten.
NI You hide your phone while texting. Sie halten Ihr Smartphone beim Schreiben versteckt.
NI You send a voice message on your smartphone. Sie verschicken mit Ihrem Smartphone Sprachnachrichten.
NI You interact with your music application (e.g. Spotify). Sie bedienen eine Musik-App (z. B. Spotify).
NI You search for music on your smartphone. Sie suchen auf Ihrem Smartphone nach Musik.
NI You change the music on your smartphone. Sie wechseln auf Ihrem Smartphone die Musik.

Belowa few typical driving mistakes that happen to everyone. How
often do the following statements apply to you as a driver?

Nun noch ein paar typische Fahrfehler, die allen mal passieren. Bitte antworten Sie wie
zuvor …

MJ You misjudge the speed when you are exiting a main road. Sie schätzen beim Verlassen einer Hauptverkehrsstraße Ihre Geschwindigkeit falsch ein.
MJ You misjudge the speed of an oncoming vehicle. Sie schätzen die Geschwindigkeit eines entgegenkommenden Fahrzeugs falsch ein.
MJ You misjudge the gap when you are turning left. Sie schätzen beim Linksabbiegen den Abstand zwischen Ihnen und dem Gegenverkehr falsch ein.
MJ You misjudge the gap when you are overtaking another vehicle. Sie schätzen beim Überholen eines anderen Fahrzeugs den Abstand falsch ein.
MJ You misjudge the stopping distance you need. Sie schätzen den benötigten Bremsweg falsch ein.
MJ You miss your exit or turn. Sie verpassen eine Ausfahrt oder eine Abzweigung.
MJ You enter the road in front of another vehicle, without leaving them

much space.
Sie fahren vor einem anderen Fahrzeug auf die Straße, ohne ihm genügend Platz zu lassen.

MJ You turn right into the path of another vehicle. Sie schneiden beim Abbiegen ein anderes Fahrzeug.
RE You drive when you are tired. Sie fahren, wenn Sie spürbar müde sind.

Just a few general questions: How often do the following statements
apply to you as a driver?

Nur noch ein paar allgemeine Fragen: Wenn Sie Auto fahren, wie oft treffen die nachfolgenden
Aussagen auf Sie zu?

RE You drive on the weekend. Sie fahren am Wochenende.
RE You drive in the rain. Sie fahren bei Regen.
NI You drive in the snow. Sie fahren bei Schnee.
NI You drive on icy roads. Sie fahren bei Glatteis.
RE You drive at peak times in the morning and afternoon. Sie fahren morgens oder nachmittags zur Hauptverkehrszeit.
RE You drive at dusk or dawn. Sie fahren in der Morgen- oder Abenddämmerung.
RE You drive at night. Sie fahren nachts.
RE Your car is full of your friends as passengers. Sie nehmen Freunde in Ihrem Auto mit.
RE You carry your friends as passengers at night. Sie nehmen Freunde nachts in Ihrem Auto mit.
RE You go for a drive with your mates giving directions to where they want

to go.
Sie nehmen Freunde mit, die Ihnen sagen, wo Sie hinfahren sollen.

NI You actively take part in a conversation with your passengers. Sie beteiligen sich aktiv an einem Gespräch mit Ihren Mitfahrern.
FV Your passengers wear seatbelts. Ihre Mitfahrer legen die Sicherheitsgurte an.
FV You wear your seatbelt. Sie legen Ihren Sicherheitsgurt an.
FV You wear a seatbelt if it is only for a short trip. Sie legen Ihren Sicherheitsgurt auf kurzen Strecken an.
MJ You indicate when you are changing lanes. Sie blinken vor dem Spurwechsel.
TV You race out of an intersection when the light goes green. Sie beschleunigen an einer Kreuzung stark, wenn die Ampel grün wird.
TV You speed up when the light goes yellow to get across the crossroads

before the red light.
Sie beschleunigen, wenn die Ampel gelb wird, um noch vor Rot über die Kreuzung zu kommen.

NI You pay attention to roadside commercials. Sie schauen während der Fahrt auf eine Werbung am Straßenrand.

(continued on next page)
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differentiates between speeding in and out of town.
Table 2 presents the updated, refined and translated final version of

the BYNDS. The left main column comprises all items translated into
English whereas the right column presents the corresponding German
translation. In reference to the original version of the BYNDS, we
maintained the original subscales3 (SC). New items are labelled with
the acronym “NI”. To increase responsiveness and overestimation of the
own driving style (Svenson, 1981) the items were grouped into three
sections with introductory phrases.
This final version of the German BYNDS was applied in a rando-

mised sample of 700 German young novice drivers.

4. Application of the translated and updated BYNDS

4.1. Participants and method

A stratified sample was recruited by the German market research
institute “Webfrager GmbH”. Nation-wide, seven hundred randomly
selected German young novice drivers consisting of 350 females and
350 males aged 18–24 years participated in the survey. During pre-
testing, some participants argued that they could not answer any
question consciously because they drive to seldom. Hence, to avoid a
response-error, participants who reported not to have a driver’s licence,
not to drive or to drive seldomly were excluded from the survey. All
participants answered the questionnaire online on the computer, tablet
or smartphone. To avoid possible effects of the arrangement of the
questions in the questionnaire “order effects” (Tourangeau et al., 2000),
the questions were randomly asked within their category determined by
the assigned introduction phrase.

4.2. Statistics

Due to a survey error, only 350 participants reported a response to
the item Q63, “You overtake a car on the right out of town (e.g.
highway)”. Thus, the missing values for Q63 were predicted applying a
multivariate linear regression model. An exploratory factor analysis
(EFA) was used to determine the factor structure of the German BYNDS.
One common rule for EFA is a sample size of at least five observations
per item (Kass and Tinsley, 1979). This condition was met with 700
participants which is, according to Comrey and Lee (2013), a sufficient
sample size. Moreover, with a Kaiser-Meyer-Olkin measure (KMO) of
0.95 the sample size can be rated as superb (Hutcheson and Sofroniou,
1999). The smallest KMO value for an individual item was 0.87, which
is by far above the mandatory limit of KMO=0.5. In 2010 Scott-Parker
reported that the factors of the BYNDS were likely to be correlated. That
is why the oblique rotation (PROMAX) method was chosen after factor

extraction to improve the interpretability of the EFA. Cronbach’s alpha
(α) was subsequently used to evaluate internal consistency of the
composite scale and subscales. Following the work of Scott-Parker et al.
(2015) and Oviedo-Trespalacios et al. (2017) to interpret bivariate
correlations between continuous variables the non-parametric Spear-
man’s correlation coefficient (rs) was applied. Besides, bivariate corre-
lations between continuous and dichotomous variables were measured
by non-parametric Kendall’s tau-b (τ) correlations. In contrast to pre-
vious studies on the BYNDS, data analysis was performed in R version
3.5.3.

4.3. Results

4.3.1. Sample - characteristics and crash involvement
The average age of the respondents was 21.41 years (SD=1.93).

Most participants (N=250) live at home with their parents. About 436
of 700 young drivers have a general university entrance qualification.
Besides, 342 participants reported being a student and 164 participants
being in an apprenticeship. On average, the young drivers of this
sample have their licence for about four years. The majority of young
driver’s reported that they drive up to 10,000 km per year. Out of 700
drivers, 293 drivers (42 %) were already involved in 462 crashes. Out of
those 293 respondents, 257 (88 %) young drivers reported having acted
as drivers in 363 of the total of 462 crashes. In 94 car crashes, for 61
young novice drivers, medical treatment was urgent. Gender focused
analysis shows that significantly more males (N= 138) than females
(N= 119) reported to have been involved in a crash as a driver
(p < 0.05). In 64 accidents of male driver’s and 30 accidents of female
driver medical treatment was urgent.

4.3.2. Exploratory factor analysis of the German BYNDS
In this study, the correlation between items were sufficiently large

for EFA (x2 (1953)= 26,296, p < 0.001) (Bartlett, 1937). In addition,
an initial evaluation was made to determine eigenvalues for each factor
in the data. In total, 11 factors had eigenvalues over 1 (Kaiser, 1970).
Combined, those factors explained 63 % of the variance. For further
evaluation the scree plot showed an inflexion that justified retaining
five factors. All items with factor loadings of less than 0.40 (i.e. 16 % of
the item’s variance is accounted for by that factor (Stevens, 2012) or
with a high factor loading on two or more items were extracted. Table 3
presents the remaining items grouped along the five factors deliberative
endangerment (DE), unfocused driving (UD), speed (SP), risky exposure
(RE), smartphone distraction (SMP). Again, new items are labelled with
the acronym “NI”. For the sake of completeness, the excluded items
were group at the end of Table 3 and written in light grey.
The first factor DE declares 14.36 % of the variance and comprises

16 items. The second factor UD explains 11.63 % of the variance in-
cluding 13 items. Factor three accounts for 9.81 % of the variance and
contains ten items. Factor four explains 8.05 % of the variance and
comprises nine items of which seven items pertain to the original

Table 2 (continued)

SC Updated items English version Updated items German version

NI You try to reach an object unrelated to the driving task. Sie versuchen, während der Fahrt nach einem Gegenstand zu greifen, den Sie nicht zum Fahren
benötigen.

NI You eat or drink while driving. Sie trinken oder essen während der Fahrt.
NI You interact with your navigation system (e.g. Google Maps) while

driving.
Sie bedienen während der Fahrt ein Navigationsgerät.

FV You drive a high-powered vehicle (250 HP or more or at least 8
cylinders).

Sie fahren ein leistungsstarkes Auto (mit 250 oder mehr PS oder mindestens 8 Zylinder).

DM Your driving is affected by negative emotions like anger or frustration. Ihr Fahrverhalten wird durch negative Emotionen wie Zorn oder Frustration beeinflusst.
DM You allow your driving style to be influenced by what mood you are in. Ihr Fahrverhalten wird durch Ihre Gemütslage beeinflusst.
DM You drive faster if you are in a bad mood. Sie fahren mit höherer Geschwindigkeit, wenn Sie schlechte Laune haben.
NI Your driving is affected by time pressure. Ihr Fahrverhalten wird durch Zeitdruck beeinflusst.
NI Your driving is affected by music. Ihr Fahrverhalten wird durch Musik beeinflusst.

TV = transient violation; FV = fixed violation; MJ = misjudgement; RE = risky exposure; DM = driver mood, NI = new item

3 Note: The words subscale and factor are used as synonyms throughout this
study.
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Table 3
Results, exploratory factor analysis German BYNDS.

(continued on next page)

T. Jannusch, et al. Accident Analysis and Prevention 145 (2020) 105622

5



subscale of “risky exposure”. The overlap of seven items is consistent
with the result of Oviedo-Trespalacios and Scott-Parker (2017) ex-
ploratory factor analysis on the Columbian version of the BYNDS.
Lastly, factor five accounted for 7.68 % of the variance and includes
seven new items with an overall focus on smartphone-based distraction.
Fig. 1 illustrates the assignment of the items contained in the sub-

scales examined by Scott-Parker et al. (2010) to the subscales of the
new version of the BYNDS. In addition to RE, which is basically the
same as the subscale RE surveyed by Scott-Parker et al. (2010), the
items contained in FV are mainly included in the new subscale DE, the
items contained in TV are mainly included in the new subscale SP, all
items contained in DM are included in UD and the items contained in

MJ are mainly included in UD. A (5+1)-factor structure containing all
original subscales of Scott-Parker et al. (2010) unchanged, and the new
item SMP, could not be proven by the EFA.
The composite scale, including all items of each factor showed a

superb internal consistency with a Cronbach alpha of 0.95. The lowest
α is 0.85, namely for the subscale RE. The highest α of 0.91 has been
calculated for subscale DE. Overall, the results of the EFA in combi-
nation with Cronbach alpha indicate that the updated, refined and
translated version of the BYNDS is a reliable and valid instrument to
gather self-report data on risky driving behaviour in the German young
driver population.

Table 3 (continued)

Note: Only factor loadings over 0.4 appear in this table. Relevant factor loadings are in bold. Excluded items are written in light grey.; DE = deliberative en-
dangerment; UD = unfocused driving; SP = speed; RE = risky exposure; SMP = smartphone distraction; NI= new item
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4.3.3. Descriptive statistics and correlations
Table 4 displays the descriptive statistics for the subscales and

composite scale of the German BYNDS. Participants reported high en-
gagement5 in behaviour related to RE (avg. item score= 3.24). There is
a moderate engagement in SP (2.40), UD (2.13) and SMP (2.07), and
low engagement in DE (1.66). The moderate engagement in smart-
phone use while driving does not correspond to findings of Meeker and
Wu (2013) or Tison et al. (2011) who report that smartphone use while
driving is standard within young driver populations and that people
interact an average 150 times a day with their mobile phone. In con-
trast to females, males show a higher engagement in DE, UD, SP and
SMP but a slightly lower engagement in RE. Compared to novices in
Australia (M=26.11; SD=6.31) and New Zealand (M=29.5;
SD=4.1), novices in Germany (M=29.19; SD=6.27) also report one
of their highest engagements in risky driving aggregated to the subscale
RE.
The correlations between the subscales of the German version of the

BYNDS are illustrated in Tables 5 and 6. Table 5 presents the correla-
tions regarding the overall sample. By contrast, Table 6 highlights the
correlations within the female and male subsample. For the whole
sample, the strongest correlations (> 0.50) exist between the subscale

SMP and the subscale DE, UD and SP. DE is moderately correlated
(0.30 < x < 0.50) with the subscales UD as well as SP. Besides RE
correlates slightly (0.10 < x < 0.30) with DE, UD, SP and SMP.
The gender-specific analysis of the subscale correlations suggests

that males who are prone to use their smartphones while driving are
likely to commit risky driving behaviour aggregated to the subscales DE
and UD. In addition, they more often tend to engage in behaviour as-
signed to the subscale SP. In comparison, female young novice drivers
only show a high correlation between SP and UD.
Table 7 includes all relevant correlations between the social di-

mensions and the subscales of the German BYNDS. It shows that young
novice drivers are often involved in crashes as a driver (0.74). Besides,
participants who reported to be in a job education in the health or
social sector or to be in a craft education tend to be slightly more often
involved serious crashes (0.30) than participants who reported higher
education (0.26). Also, the distance driven per year correlated moder-
ately with young novice drivers’ engagement in behaviour aggregated
to the subscale RE (0.29). Interestingly, participants who reported to
have a higher education like the master degree or diploma also reported
a higher engagement in risky behaviour related to the subscale of DE
(0.27).
However, this does not mean that young drivers with a higher

education are more willing to endanger other participants in road
traffic. A possible explanation could also be that young novice drivers
with a higher education have better abilities of self-reflection. There is
certainly a vast literature on the self-reflection being an important
normative goal in university education. The character of academic

Fig. 1. Allocation of items from the old BYNDS into the new BYNDS.4

Table 4
Descriptive statistics of the German BYNDS subscales.

Total= 700 Females= 350 Males= 350

Sub(scale) M SD Ran Med M SD Ran Med M SD Ran Med

DE 26.59 9.79 16−64 23 24.47 7.49 17−59 22 28.70 11.26 16−64 24
UD 27.65 8.26 13−65 27 26.95 7.20 13−52 27 28.34 9.14 13−65 26
SP 23.95 8.36 10−49 24 23.03 8.39 10−49 22 24.87 8.23 10−49 24
RE 29.19 6.27 9−45 29 29.4 6.31 9−45 29 28.99 6.23 9−45 29
SMP 14.49 6.51 7−35 13 14.16 6.32 7−35 13 14.82 6.68 7−35 14
All 121.87 28.74 58−250 116 118.01 24.91 66−214 114 125.72 31.69 58−250 120.00

4 Note: The original subscale TV comprises 13 items. By contrast Figure 1
states 16 items as we specified 3 items in terms of speeding in town and out of
town
5 Note: The terms low/moderate/high engagement concern the participants

perceived frequency of risky driving actions.
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debates is to analyse propositions and arguments (including one's own)
to find inconsistencies, logical flaws or evidence to the contrary (Walker
and Finney, 1999). In this context, critical thinking and self-reflection
are fundamental skills that students refine during their higher educa-
tion. However, this result requires further research.

5. Discussion

Combined with the global challenge of young novice driver risks,
this research aimed to update, translate, pilot and apply the BYNDS to
gather comprehensive information about relevant aberrant driving be-
haviour within the German young driver population.

5.1. Updating the BYNDS

As discussed in Section 2, sixteen new items of risky driving beha-
viour were included in the German version of the BYNDS. Two items
were related to specific weather conditions with regard to the German
winter season. Those items, however, are not of particular importance
for young novice Australian drivers for whom the original BYNDS was
designed. Twelve of the sixteen items were correlated to the research
field of driver distraction. That is not surprising as “distraction” has
become a significant health concern not only in Germany but around
the world (George et al., 2018; Huemer and Vollrath, 2011; WHO,
2011). Compared to 2010, when Scott-Parker, Watson, and King (2010)
designed the BYNDS, today one of the most paramount and increasing
areas of road safety research is the smartphone (WHO, 2018). Texting
while driving has already been described as “complex task” which ne-
gatively influences almost all aspects of driving performance (Caird
et al., 2014; Oviedo-Trespalacios et al., 2016). However, there is also a
clear need to focus on the myriad of other ways of smartphone inter-
action that arise in the last decade and are at least as dangerous as
texting while driving (Braitman and Braitman, 2017). This highlights
the need to consider a broader picture of smartphone interaction and
the importance of the updated BYNDS for future safety research.

5.2. Translation of the updated BYNDS

This study introduced a new way of translation for the BYNDS by
combining the strengths of Oviedo-Trespalacios and Scott-Parker
(2017) and Scott-Parker and Proffitt (2015) approaches of translation
and piloting. In contrast to Oviedo-Trespalacios and Scott-Parker
(2017), the presented methodology only used forward translation.

Moreover, instead of professional translators, 30 master students con-
ducted the forward translation under the supervision and counselling of
one experienced researcher. Whilst this procedure is somewhat at odds
with the specialist translation literature (Muniz et al., 2013), the ap-
plied method shows a major advantage for our purpose. As the group of
translators had a very close age to our target group, the approach of
translation and adaptation took full account of linguistic and cultural
differences among the intended target population (Hambleton, 2001).
Pretesting showed that, compared to a focus group environment, which
Scott-Parker and Proffitt (2015) used for piloting, online pretesting
might not be beneficial as participants showed to be very creative in
skipping feedback opportunities. Nevertheless, extensive pretesting
with both target group participants and market research experts, helped
to identify problems in the survey and to correct them in accordance to
the aim of this study. As such, possible difficulties with retrospective
item formulation and double negations could be identified to alleviate
possible response errors. However, it needs to be noted that neither
Scott-Parker and Proffitt (2015) nor Oviedo-Trespalacios and Scott-
Parker (2017) reported that participants had issues with double nega-
tion and also the pretest data showed no distinct indication. In sum,
whilst the instrument was slightly different from the original BYNDS,
the core of the original BYNDS was not changed. For instance, the
subscale RE of the new BYNDS includes seven items of the original
subscale RE surveyed by Scott-Parker et al. (2010). This overlap is also
consistent with the results of Oviedo-Trespalacios and Scott-Parker
(2017).

5.3. Application of the translated version of the updated BYNDS

The updated and translated German version was applied in a stra-
tified sample of 700 young novice drivers (350 females and 350 males)
in Germany. Our sampling method is different from other studies that
only use convenience university samples as in the original study of
Scott-Parker et al. (2010). A considerable limitation of those studies is
that insights of convenience samples cannot be generalized to the target
population due to the potential bias of the sampling technique
(Bornstein et al., 2013). In contrast, this study provides a more re-
presentative picture of the risky driving behaviour of young novice
drivers in Germany. Validation of the German version of the BYNDS
using EFA resulted in a five-factor solution which is consistent with the
original Australian version of the BYNDS by Scott-Parker et al. (2010).
However, although the number of factors is the same, the underlying
dimension of risky driving behaviour is not. Hence, only the dimension

Table 5
Correlation-matrix German BYNDS subscales.

Table 6
Correlation-matrix German BYNDS subscales females above and males below the line.
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RE is equal to the original version of the BYNDS and the dimension SP
with the latest, Spanish version of the BYNDS (Oviedo-Trespalacios and
Scott-Parker, 2017). As responses are inter alia influenced by social and
cultural background, the factor structure can divert from factor struc-
tures revealed in other young driver populations. That was shown by
Oviedo-Trespalacios and Scott-Parker (2017) who published a trans-
cultural Spanish version of the BYNDS and revealed a six-factor instead
of a five-factor structure in which, for instance, the subscales ‘transient
violation’ and ‘fixed violation’ are missing. The Spanish version of the
BYNDS with its six-factor solution has been found to explain a variance
of (58.50 %) in young novice drivers self-reported risky driving beha-
viour. In comparison, the original five-factor solution of the original
Australian version of the BYNDS was slightly less effective with 55.00 %
of variance explained. The German version has been found to explain
52.00 % which is not as good as the Spanish and Australian version
but slightly better than the New Zealand version of the BYNDS with
49.30 % of variance explained (Oviedo-Trespalacios and Scott-Parker,
2017; Scott-Parker and Proffitt, 2015; Scott-Parker et al., 2010).
Despite researchers’ focus on smartphone use while driving, this risk

dimension seems to be moderately significant for young novice drivers
in Germany. This outcome is not in line with findings of Meeker and Wu
(2013) or Tison et al. (2011) who report that smartphone use while
driving is standard within young driver populations and that more
generally people interact an average 150 times a day with their mobile
phone. This outcome may indicate a response error. One explanation
for the response error might be that smartphones already became an
integral part of daily life. Thus, for human beings, and especially for
digital natives like young novice drivers, smartphone use is more like
an automatism6 than a conscious behaviour. An alternative cause for a
response error could be SDR. Nevertheless, in this regard research in-
dicates that bias caused by SDR is relatively small (Lajunen and
Summala, 2003). Hence, further research needs to be done on that
question, for instance, by applying the approach of Meeker and Wu
(2013) who juxtapose a wide range of quantitative and qualitative
sources to enhance understanding and validity of people’s smartphone
use. The higher involvement of male drivers in car crashes with or
without medical treatment indicates that males are more willing to take
higher risks than females. That outcome is consistent with the latest
findings of Cordellieri et al. (2016) who pointed out that males have
higher involvement in car crashes than females. Interestingly, that
outcome is not in line with the findings of Scott-Parker et al. (2015) in
the New Zealand young novice driver generation where out of a total of
88 drivers 44 males and 44 females reported crash involvement as a
driver. The proportion of crashes in which medical treatment was

necessary was significantly smaller for the Australian young novice
driver population with 11.36 % than for the German young driver
population 23.74 %. However, that result could have been influenced
by some divergence in terms of when the research subjects thought
medical treatment is necessary. It is potentially interesting in terms of
attitudes to medical risk in the aftermath of road traffic collisions but its
significance around the frequency of more serious crashes remains to be
tested.

6. Conclusion

The overrepresentation of young novice drivers in road traffic cra-
shes is a global challenge which, due to its complexity, requires
country-specific solutions. Therefore, the aim of this research was to
develop an updated, reliable and valid version of the BYNDS to enable
researchers and practitioners to collect information on the frequency of
risky driving behaviour in the German young driver population.
Fourteen new items were added to the updated version of the BYNDS.
In terms updating the BYNDS, especially the inclusion of multifaceted
smartphone risk has been necessary in such research instruments for
some time now. The findings though are somewhat counter-intuitive
but are an interesting starting point for further research. In particular,
the indicated moderate engagement in smartphone use of German no-
vices calls for further evaluation. For example, it is conceivable that the
use of the smartphone has already become an automatism. As a result,
the smartphones use is no longer actively perceived by the digital na-
tives in certain situations like operating a vehicle.
The methodology applied around the translation and focus on im-

proving the semantics of the BYDNS represent a step forward in the
field. Extensive pretesting has identified respondents’ difficulties with
retrospective formulation of questions as well as the partly applied
double negation. Both pitfalls for response errors are eliminated in the
presented version. The performed EFA resulted in a new five factors
solution, that includes 41 of the original and 14 of the new BYNDS
items. In some areas, the results of the EFA correspond with the results
of the EFA conducted by Scott-Parker et al. (2010), who applied the
original BYNDS in Australia. Lastly, based on the data of the strong
sample of 700 randomly selected young novice drivers, this research
confirms the first reliable and valid version of the BYNDS applicable in
the German young driver population.
In public policy terms, this research is a relevant starting point to

understand how frequently young drivers engage in particular risky
driving behaviour. This knowledge is important as it allows to give the
design of targeted countermeasures to reduce the numbers of road
traffic injuries for young drivers a new focus.
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