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This study examines the visibility and preventive riding of 
motorcyclists at intersections, focusing on how these 
factors affect traffic safety. 

Using the Tobii Eye Tracker system, we recorded the riders’ eye movements, 
while the forward-facing video showed how they navigated through traffic







1. Novice: Motorcyclists with less than three years of riding 
experience who use motorcycles for leisure and utility riding.

2. Experienced Riders: Motorcyclists with more than three years of 
riding experience who regularly use motorcycles for leisure and 
utility riding.

3. “Professionals”: Motorcyclists with extensive professional 
experience, such as police officers who ride motorcycles for 
emergency response, motorcycle traffic instructors, and examiners 
for motorcycle driving tests, as well as instructors at motorcycle 
driver development courses, specifically for track riding.

Involving 62 motorcyclists, divided into three groups based 
on their riding experience and driving competence.



We analyzed motorcyclists' driving through intersections in situations where 
they do not have the right of way but may be exposed to a collision with a 
road user who does not yield. 

The driving behaviors were analyzed and categorized into three categories: 

• positioning, 
• preventive riding, 
• attention and readiness at intersections. 



Still image captured from video footage showing a typical intersection scenario where a motorcyclist is 
navigating a roundabout and the car driver is required to yield to the motorcyclist.

In this scenario, the focus 
is on the motorcyclist’s 
behavior in relation to 
the black Tesla.



Categories Dimensions

1. Visible Positioning

The motorcyclist’s visible position (not speed) in typical intersection 

situation where accidents often occur

A: Visible to road users with the right of way

B: Less visible positioning

2. Preventive riding A: Preventive

B: Not preventive (Just riding)

C: Creates risky situation

3. Attention and Decision. 

Attention and Decision Timing through Hazard Zones

A: Does not trust road users in the hazard zone

B: Trusts road users who indicate they will stop in the hazard zone

C: Uncritical riding
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The results for the three categories are 
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level of the barrier intended to prevent an 
unwanted incident from occurring.
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The "Visible Position" category (1) addresses how motorcyclists make 
themselves visible to other road users through their positioning when 
approaching intersections. 

In this context, visibility means that 
the motorcyclist has an 
unobstructed line of sight to the 
road user who must yield. We do not 
consider the duration of visibility to 
other road users in this category; 
time is included as a factor in the 
next category (2) concerning 
preventive riding. 



Dimension A (green in figure 1) represents motorcyclists who “ride with a position that can make them visible to road 
users who is obliged to give way to the rider”. 

Dimension B (orange in figure 2) are motorcyclists who “ride with a position that is not very visible”.



Preventive riding
This category (2) examines the extent to which motorcyclists avoid (prevent) or create dangerous 
situations at intersections, in scenarios where other road users must yield to the motorcyclist. 

These situations include riding on a priority road where oncoming traffic must cross the road, or 
intersections where traffic from the side must enter the priority road. We also analyzed how the 
motorcyclist interacts with other road users who must yield to the motorcyclist before and within 
roundabouts, and when passing exits and parking lots.



Dimension A (green) are the motorcyclists who “ride preventively”. 
Dimension B (orange) are those who “does not ride preventively or just ride”. 
Dimension C (red) are those who “creates dangerous situations and makes it difficult for 
other road users to notice them”.

Category 2. Preventive riding 



Category 3. Riders’ attention and decision 

This “Riders’ attention and decision” examines 
how motorcyclists interact with other road users 
who must yield to them at various types of 
intersections, considering the vulnerability of 
motorcyclists to accidents at intersections. 

It focuses on how the rider observes other road users and 
maintains readiness through the intersection, in situations where 
there is a risk of collision if the other road user fails to yield. 

Readiness is defined as an adequate combination 
of speed adjustment, positioning, and mental 
and/or physical braking readiness.

The stretch where there is a 
risk of collision is referred to as 
the danger zone. 



The three dimensions (A, B and C) are the following: 
A (green): The motorcyclist does not trust road users who are in the motorcyclist's danger zone 
B (orange): The motorcyclist “relies on road users who indicate to stop in the danger zone” 
C (red): The motorcyclist rides uncritically through the danger zone 

Category 3. Riders’ attention and decision 



Conclusion All groups generally have “good” visibility, with novices at 
85%, experienced drivers at 91%, and professionals at 95%. 
Improving visibility can help prevent accidents.

Significant deficiencies in preventive driving exist across all 
groups, with only 21% of all drivers practicing it, suggesting a 
need for better training and evaluation. 

Few drivers are vigilant throughout danger zones, with only 
58% of professionals maintaining vigilance.

Motorcyclists should learn to be critical of other road users 
and remain vigilant throughout the entire danger zone where 
they might be hit at intersections. They must learn not to 
trust other road users, even if they make eye contact.



Young riders (A1)

Young A1(light motorcycle) drivers in  in 
Norway are overrepresented in fatal 
motorcycle accidents

Cognitive process underlying decisions and 
actions.

Public debate

Earlier studies on motorcycle



Young A1 riders face 36× the fatal or serious injury risk

Risk per distance travelled, compared with young car drivers

36×
as high

Killed or seriously injured
per million kilometres 

travelled

Risk rate

Killed or seriously injured per million km

0,719

0,020
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A1 riders aged 16–17 vs car drivers aged 18–19

MEASURE

Annual average, 2021–2024

INTERPRETATION

Risk per distance travelled, not the total 
number of crashes

Source: TØI Report 2138/2026, Torkel Bjørnskau (NPRA/Nord University) 0.719 ÷ 0.020 ≈ 36



Survey of Light Motorcycle Use

SURVEY SAMPLE

3,580
RESPONDENTS

N = 3,580

www.nord.no

AGE RANGE

16–18
YEARS



How often do you use your motorcycle for the following activities?

Categories Chart

To and from school

To and from work

To and from leisure activities

Together with friends

Alone for the experience

753

897

1054

829

2346

848

1201

1163

752

736

1114

948

827

970

295

968

691

411

443

214

149

174

383

862

202

A

B

C

D

E

5 days or more per week 3–4 days per week 1–2 days per week A few times per month Never
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Education

Research

Dissemination
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v Have you personally been involved in a road traffic accident as a motorcycle rider?

Number of responses: 3,580

Response Number % of responses Chart

Yes 1,022 28.5%

No 2,558 71.5%
71,5%

28,5%

www.nord.no



What caused the accident or accidents?

Reported causes among riders involved in an accident

1,022
RESPONSES

8.0%

15.9%

26.2%

31.0%

49.3%

0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0%

Technical fault on the motorcycle   n = 82

High speed   n = 162

Other   n = 268

Fault of others   n = 317

Poor weather and road conditions   n = 504
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Project

- 18 participants
- 1-2 years of A1 experience
- Riding 2,000 to 12,000 km per season

- Ride
- Eye tracker glasses
- Pre-determined route with four areas of interest (AOI)

- Qualitative in-depth interviews
- Part 1: General self-descriptions of their own riding
- Part 2: AOI specific reflections based on video

- Methods
- Systematic video analysis
- Thematic analysis of interview data
- Comparative analysis of eye-tracking data





Espoused strategy:
- Curriculum-consistent

- For both intersections and curves

- Speed

- Positioning

- Signalling

- Long-range visual scanning

- Limited trust in other drivers

- Intersections

- No deep understanding

- No comments regarding where other drivers 
could make errors

- Curves

- Some deeper understanding

- Some comments regarding where other drivers 
could make errors

Observed behaviour:
- Observation

- Limited anticipatory scanning
- Narrow visual attention

- Intersections
- Not curriculum-consistent
- High speeds
- Unclear positioning
- Created uncertainty for others and increased risk
- Vigilant when required to yield, but less so when 

having priority

- Curves
- Some rode curriculum-consistent
- Limited use of lane-width
- Many were very close to lane-boundary in left-hand 

curves
- Some drifted outwards in sharper turns
- Some performed abrupt speed-adjustments mid-curve

- Technical
- Often used engine braking, and downshifted early











- Their learning haven’t been incorporated into their driving (single-loop)

- Gap between formal educational intent and experienced competence

- They’re lacking wicked competence

Discussion topic:

- Hidden curriculum? 
- Deeper understanding of curves than of intersections
- Public discourse centres around accidents in curves, which may affect both 

teachers and learners - could this be a reason for more reflection around 
curves?

Conclusions



Implications
- More focus on learning why and not only how (double-loop learning)

- More exposure to complex situations might be needed

- Builds wicked competence

- Separate starter course for A1 rider from A2-A

- Get rider learners to ride more with a reflective practitioner before getting the license
- Involving parents in their learning


	Lysbilde 1
	Lysbilde 2
	Lysbilde 3
	Lysbilde 4
	Lysbilde 5
	Lysbilde 6
	Lysbilde 7
	Lysbilde 8
	Lysbilde 9
	Lysbilde 10: The "Visible Position" category (1) addresses how motorcyclists make themselves visible to other road users through their positioning when approaching intersections. 
	Lysbilde 11
	Lysbilde 12
	Lysbilde 13
	Lysbilde 14
	Lysbilde 15
	Lysbilde 16
	Lysbilde 17: Young riders (A1)
	Lysbilde 18
	Lysbilde 19
	Lysbilde 20
	Lysbilde 21
	Lysbilde 22
	Lysbilde 23
	Lysbilde 24: Project
	Lysbilde 25
	Lysbilde 26
	Lysbilde 27
	Lysbilde 28
	Lysbilde 29
	Lysbilde 30
	Lysbilde 31: Conclusions
	Lysbilde 32: Implications

