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Car technology 1S rapidly eV solving. with advanced dnver- \\s\shmc technology changing the role of the dnver This
should be geflected 10 the teaching of learner drivers Howev er, little ped.womnl gesearch is AV sailable in this field
for the dnV ing- jnstructor industry 10 draw on. and little 15 Lm*m about how this 15 taught W ithin the dnving-
instructof industry Therefore, We explored the research question How does the Norwegian driver-traning industry
teach adv: anced dnver- assisted technology t© ‘e\mﬂ rivers? We If interviewed 10 dnving instructors from different

asts of Norway and used thematic analysis t0 & e the data We found that teaching does not correspond \ with
te\\u\ologu al dev (’\cpmﬂ\h The driving m»m\uox» do not define learning o\momtxtth(emo new technology and
the pational curriculum 15 not well suited for the dev elopments 10 'mtommed technology There 15 3 peed for
Knowledge within the dnving- nstructor industry \onxnnn'j developing pet\vomcﬂ processes suitable for
vanations 1 technological standards in cars on the roads
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Several taxononues have attempted 10 capture the
edmcloqncwl solutions ar¢ presemed for drivers #

essence  of the development of advanced
and the technology 1% becoming increasingly

technology 1 cars, and the most common seems y S te I I l : ;
complex and mlonn(ed 1t also differs berween
5 ¢ to be the fevels of automation set out by the
car manu facturers resulting 10 3 lack of 45
society of Automotive Engineers (SAE; 2021) l I g I

standardization The dnver- training industry must
This Appmnch isbased on si% Jevels of automation

consider the rapid pace of development n their - 2
ranging from no automation (Level 0) t© full
tramnng and pedww\u\ teaching (Seetren et al

automation (Level 5) Level 0 1s 1O drving We I
2018) However how the Norwegian driver- " % <
3 automation Level 115 dnver assistance Level 2
training industry use new technology present 1t
. ¢ 15 p1nn\ dn\tt assistance, Level 318 \.O\\d\ll(‘ﬂ'\‘ I

for leamer drivers and teach 1t for desired

2 2 dnving, vel 4 15 high drving assistance, an A
leaming OUtC omes have pot been explored &
= 3 2 g i Level 515 m\\ driving automation In SAE Levels
Consequently the research question Was How 2
' e 0 to 3, the human dniver1s nspons\l\\t for dnving l I
| |

does the Norwegian driver-traming industry teach =

and 10 SAE Levels 4 to 5, the car takes on this
advanced dnver- assisted technology t© earner
1e>pon»\b1\m
drivers?

. ¢ The SAE taxonomy concemns the role and
Next, we present literature on levels of

tasks of the technology and the tec\molomcﬂ
perspective and how 1t takes over human operator
tasks. However it does not address how human
tasks. understanding. and behaviout change from
level to level Tt fusther does not address the

automation, T recent literature on how automated
technology hould be taug oht to learner drivers
and an overview of the Norwegian |eamer-dnver
curriculum.
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Relevant content in the curriculum
defines various areas in which new
technology can be implemented
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Methods

4 A qualitative design for this study, conducting semistructured individual interviews and
using thematic analysis to analyze the transcribed interviews

4 The informants for this study were driving teachers. For a varied sample, we invited
driving teachers from different parts of Norway with varying experience in teaching
learner drivers

[ Due to coronavirus restrictions, the interviews took place digitally via Zoom Meetings
or Microsoft Teams or telephonically. All interviews lasted 45-60 minutes and were
transcribed for analysis

1 Before the interviews, we developed an interview guide that consisted of themes and
questions regarding how driving teacher implemented technology in their teaching

“What learning outcome is your objective for your learner drivers when you teach
about new technology in cars?”
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Results

Themes related to automated technology and advanced driver-assistance systems
(ADAS) taught in the Norwegian driver-training industry

Category [llustrative
explanation

1 Level of Training and

training learning do not

and align with

learning technological

developments.

2 Learning The driving teacher

outcomes does not define the
learning outcomes
besides the learner
driver’s experience.

3 Potential The curriculum is
and vague on specific
limitations formulations that
of the deal with

curriculum technology. The
concept of driver-
support systems has
a broad scope for
interpretation.

4 Need for The driving teacher

knowledge recognizes a great
need for new
knowledge about

« B technology but is
NAPI.ES 2“22 uncertain about
cIEcA how to update such

knowledge.



Results

Themes related to automated technology and advanced driver-assistance systems
(ADAS) taught in the Norwegian driver-training industry

S planator Level of training and learning

1 Level of Training and

training Iegrning do not — : '

leaming  technological Training and learning do not align
developments.

with technological developments

2 Learning The driving teacher

outcomes does not define the
learning outcomes
besides the learner
driver’s experience.

3 Potential The curriculum is
and vague on specific
limitations formulations that . .
of the deal with ﬁ
curriculum technology. The M E
concept of driver- 3 4 5
Support SyStemS has Amb::lﬂon A::::lr'leo Au';:rrl"li;on i:lomo:l ﬁl.l':::‘l!:‘ﬂoﬂ Alll::'lllatlnn
a- broad SCOpe for Zero autonomy; the Vehicle Is contralled by Vehicle has combined Driver is a necessity, but The vehicle s capable of The vehicle Is capable of
interpretation. e W Ao W e gemmEieaoy e | e
may be included in the steering, but the driver driver must be ready to conditions. The driver conditions. The driver
wvehicle design. must remain engaged take control of the may have the option to may have the option to
with the driving task and wehicle at all times control the vehicle. control the vehicle.
4 Need for The driving teacher .

knowledge recognizes a great
need for new
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NAPLES 2“22 knOWIedge abOUt (3) (PDF) Assess ing Alternate Approaches for Conveying Automated Vehicle "Intentions" (researchgate.net)
technology but is
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how to update such
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Category Illustrative
explanation

1 Level of Training and

training learning do not

and align with

learning technological
developments.

2 Learning The driving teacher

outcomes does not define the
learning outcomes
besides the learner
driver’s experience.

3 Potential The curriculum is

and vague on specific

limitations formulations that

of the deal with

curriculum technology. The
concept of driver-
support systems has
a broad scope for
interpretation.

4 Need for The driving teacher

knowledge recognizes a great

need for new
knowledge about
technology but is
uncertain about
how to update such
knowledge.

Learning outcomes

The driving teacher does not define the
learning outcomes besides the learner
driver’s experience
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Category Ilustrative
explanation

1 Level of Training and

training learning do not

and align with

learning technological
developments.

2 Learning The driving teacher

outcomes does not define the
learning outcomes
besides the learner
driver’s experience.

3 Potential The curriculum is

and vague on specific

limitations formulations that

of the deal with

curriculum technology. The
concept of driver-
support systems has
a broad scope for
interpretation.

4 Need for The driving teacher

knowledge recognizes a great

need for new
knowledge about
technology but is
uncertain about
how to update such
knowledge.
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Potential and limitations of the curriculum

The curriculum is vague on specific formulations
that deal with technology.

The concept of driver support systems has a
large scopes for interpretations
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Results

Themes related to automated technology and advanced driver-assistance systems

(ADAS) taught in the Norwegian driver-training industry

Category Ilustrative
explanation

1 Level of Training and

training learning do not

and align with

learning technological
developments.

2 Learning The driving teacher

outcomes does not define the
learning outcomes
besides the learner
driver’s experience.

3 Potential The curriculum is

and vague on specific

limitations formulations that

of the deal with

curriculum technology. The
concept of driver-
support systems has
a broad scope for
interpretation.

4 Need for The driving teacher

knowledge recognizes a great

need for new
knowledge about
technology but is
uncertain about
how to update such
knowledge.

Need for knowledge

The driving teacher recognizes a great need for
new knowledge about technology, but is
uncertain about how to update such knowledge



Conclusion

The driving-instructor industry is in the midst of great technological change. There
is no formal way of updating instructors’ knowledge; thus, there are large variations
in teaching new technology based on instructors’ own interest in keeping up to date
with these technological developments.

Considering the variations in the technological standards in cars on Norwegian
roads, these variations must be reflected in the driver-training programme as well.
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1. Introduction

Car technology 1s evolving fast. Every year. new
technological solutions are presented for drivers
and the technology is becoming increasingly
complex and automated. It also differs between
car manufacturers, resulting in a lack of
standardization. The driver-training industry must
consider the rapid pace of development in their
tramnng and pedagogical teaching (Satren et al
2018). However, how the Norwegian driver
training industry use new technology, present it
for leamer dnvers. and teach it for desired
leaming outcomes have not been explored
Consequently, the research question was, How
does the Norwegian dniver-traming mdustry teach
advanced dniver-assisted technology to learner
dnvers?

Next, we present literature on levels of
automation, recent literature on how automated
technology should be taught to learner drivers
and an overview of the Norwegian leamer-driver
curnculum

Wigum, J.P & Seetren, G.B. (2022). Exploring how automated technology and advanced driver-
assistanse systems (ADAS) are taught in the Norwegian driver-training industry. A qualitative

Reliability Conference. doi: 10.3850/981-973-0000-00-0_esrel2022-paper
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study. In Leva, Patelli, Podofillini, & Wilson (Eds) Proceedings of the 32nd European Safety and

learner dnver, teach, dnver-assistance technology, driver

1.1. Levels of automation

Several taxonomies have attempted to capture the
essence of the development of advanced
technology in cars, and the most common seems
to be the levels of automation set out by the
Soctety of Automotive Engineers (SAE; 2021)
This approach 1s based on six levels of automation
ranging from no automation (Level 0) to full
automation (Level 5). Level 0 is no dnving
automation, Level 1 is driver assistance, Level 2
1s partial driver assistance, Level 3 1s conditional
dnving, Level 4 1s high dnving assistance, and
Level 5 1s full driving automation. In SAE Levels
0 to 3, the human driver 1s responsible for driving,
and i SAE Levels 4 to 5. the car takes on this
responsibility

The SAE taxonomy concerns the role and
tasks of the technology and the technological
perspective, and how it takes over human operator
tasks. However, it does not address how human
tasks, understanding, and behaviour change from
level to level It further does not address the
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