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One crucial aspect of car driving is the drivers' choice of

speed in different situations. The speed level chosen will

strongly affect the demands on the drivers' level of attention,

quality of decision making, ability to react quickly etc. There

is a quite extensive knowledge about the effects of some factors

on drivers choice of speed. For instance, Armour (1983) showed

that sight distance, width and presence of police have an effect

on drivers' choice of speed on local streets. Galin (1981)

showed that a driver's age, purpose of the trip, and vehicle age

have some effect on the speed chosen in rural settings.'This is,

of course, a promising start, but it seems likely on intuitive

grounds that more factors (or cues) exist that are important for

a driver's choice of speed- level. Examples of factors the

effects of which are not known, are the driver's estimates of

risk, and the effect of being in a hurry. These are examples of

factors which cannot, in an easy way, be estimated by observa-

tions in traffic.

Another type of problem which has not been studied so far, is

how drivers combine the effects of different factors. It is

also, to a large extent, unknown, what relative weights the

drivers attach to the different factors.

T0 investigate this, laboratory research has to be carried out.

For instance, to study how drivers integrate, or combine,

different factors, it °is necessary to vary these factors in a

systematic manner. In real traffic situations factors never

present themselves systematically. There is, of course, problems

with working in the laboratory. Generally Speaking, you will

always have uncertainties with the validity of your studies.

But - in this case there does not seem to be any option. The

only way to investigate these things systematically is in the

laboratory.
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To investigate these questions, two possible strategies seem to

exist. The first strategy would be to simply ask people which

factor(s) they consider important for a decision about speed

level in different situations. They could also be asked to give

weight to different factors, in different situations, and in the

same way, asked to tell how they combine different factors (to

the final decision) in different situations. Unfortunately there

are many drawbacks with this strategy. One drawback is that in

some situations a driver's choice of speed level probably is a

highly automatized process, and consequently not easily avail-

able for introspection. Another method that might be useful is

the policy capturing method. With this method subjects could be

exposed to some kind of representation (for instance photogra-

phies) of different roads, and asked to make judgments about

appropriate speed level. In this case it is possible to have a

higher degree of control of what the subjects are exposed to,

and it is also possible to assess the reliability (or consist-

ency) in the subjects speed judgments. By varying different

features in a systematic manner, it should also be possible to

assess the weight of different factors (cues).

If such a method could be made to work, then we sould be in the

possession of a useful tool that can be used in order to find

out how drivers will react (in a speed sense) to some kind of

road structure. Instead of first building a road, and afterwards

note that far too many drivers are speeding, we could expose

drivers to different models of a road, and get an indication of

how fast they will travel on the different roads.

At present only one study exists (as far as we know) that have

used this method for investigating drivers' choice of speed.

Cairney (1986) used photographic slides of road scenes to

investigate effects of cues from road and roadside on drivers'
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choice of speed. Unfortunately Cairney did not investigate the

effect of driver related aspects, like the purpose with the

trip, or task demands.

The main purpose of this study was to investigate the usefulness

of, such a method. Can it produce reliable answers, and answers

that at least seem to make sense? To make sense, subjects estim-

_ations of speed should be affected by the legal speed level, by

the presence of police, and by the purpose of the trip. Other

aims (given that the method ,can be used) was to explore the

effects of some environmental factors (cues), and some more

psychological factors.

METHOD

Subjects.

Ten subjects, 3 female and 7 male, in the ages 23-45 years were

used. All subjects had a driver license, and experience of car

driving. The subjects were tested in small groups and indivi-

dually.

Instrument.

Eight photographic slides of different road scenes were used.

The road scenes differed from each other with respect to a) the

postulated (legal) speed level (30, 50, 70, 110 km/h), b) the

nature of the road surface (dry, icy), c) sight distance

(optimal, slightly impaired). Slide 1 showed a road with a speed

limit of 30 km/h, somewhat icy, and slightly impaired sight.

Slide 2 showed the same road as slide 1, but with a dry surface,

and optimal sight. Slide 3 showed a road with a speed limit of
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110 km/h (a motorway), dry surface, optimal sight. Slide 4

showed the same road as slide 3, dry surface, but with a

slightly impaired sight. Slide 5 showed a road with a speed

limit of 50 km/h, slightly icy surface, somewhat impaired sight.

Slide 7 showed the same road as slide 5, slightly icy surface,

but with optimal sight. Slide 6 showed showed a road with a

speed limit of 70 km/h, somewhat icy surface, slightly impaired

sight. Slide 8 showed the same road as slide 6, but with a dry

surface, and optimal sight.

Procedure.

At first the subjects read a written instruction telling them

that they were going to see a number of pictures of different

road scenes. For each picture they were asked to make judgments

about the speed level they would choose, if they were driving on

the road. They were asked to make four judgments concerning

their speed for every picture:

1. Suppose you are driving on the road shown on the slide. You

are using your own car. The legal speed limit for the road

is XX km/h. How fast would you drive? .....km/h.

2. Suppose that you know that the road quite often is

supervised by the police (radar control).

How fast would you drive? .....km/h.

3. Suppose you are in a hurry, for instance, you are late for

an important meeting.

How fast would you drive? .....km/h.

4. Suppose you are in a hurry, and know that the road quite

often is supervised by the police.

How fast would you drive? .....km/h.
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The subjects were informed about the actual (legal) speed limit

for each road scene, and asked to give honest answers, even if

that would mean driving over or under the speed limit.

After that the subject was shown the first slide, projected on ai

screen in front of him/her, and answered the questions without

any restriction on time. The slides were shown in the order

1,2,3,4,5,6,7,8 plus a replication in the order 7,6,5,4,3,2,1,9.

The testing took about 20 minutes to complete.

RESULTS

For each speed level (30,50,70,110 km/h) and condition (normal

driving; supervised driving; driving in a hurry; driving in a

hurry plus supervision, the mean speed was calculated. Tables

1-4 shows the results.

Table 1. Mean speed on a 30 km/h road during different road

conditions and different circumstances.

Road conditions

Ice and fog Optimal

Normal driving 39.75 39.65

Supervised driving 32.00 33.75

Hurry 46.95 44.70

Hurry+supervision 34.75 34.75

As can be seen from table 1, people are choosing a lower speed

than during normal driving when their speed might be recorded by

the police. They are also choosing a higher speed (compared to
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normal driving) when they are in a hurry. For the icy and foggy

condition a one way ANOVA was performed. There was a significant

difference between the groups, F (3;36): 10.468; p< 0.01. A

posterior test (Tukey, 1953) showed significant differences (p<

0.05) between normal driving and supervised driving, also

between supervised driving and driving in a hurry and between

driving in a hurry and driving in a hurry plus supervision.

For driving during optimal conditions there also was a

significant difference between. the different conditions, F

(3;36)= 4.420; p< 0.01. The posterior test (Tukey, 1953) showed

significant differences (p< 0.05) between supervised driving and

driving under hurry, between driving under hurry and driving

under hurry plus supervision.

From table 1 we can also see that there exist some small differ-

ences in speed judgment between the two road conditions. The

differences 'are small, and does not reach statistical signific-

ance .

Table 2. Mean speed on a 50 km/h road, during different road

conditions and circumstances.

Road conditions

Fog Ice

Normal driving 54.50 52.50

Supervised driving 51.00 50.30

Hurry 63.50 62.80

Hurry+supervision 53.80 54.50

As can be seen from table 2, we have the same'trend here as in

the 30 km/h situation. People are judging their speed to be
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slower when they are supervised, and faster when they are in a

time stress situation.

A one way ANOVA was performed for both road conditions. For the

fog condition there was a significant difference between the

groups, F=6.459; p< 0.01. A Tukey HSD test showed significant

differences between normal driving and driving in a hurry,

between supervised driving and driving in a hurry, and between

driving in a hurry and driving in a hurry+supervision.

For the ice condition there was also a significant difference

between the groups, F=6.033; p< 0.01. The Tukey HSD test showed

significant differences between normal driving and driving in a

hurry, supervised driving and driving in a hurry.

The differences in speed judgments for the different road con-

ditions (fog-ice) are very small, and does not reach statistical

significance.

Table 3. Mean speed on a 70 km/h road during different road

conditions and circumstances.

Road conditions

Ice+fog Optimal

Normal driving 67.50 73.30

Supervised driving 66.60 69.00

Hurry 73.00 78.40

Hurry+supervision 68.00 70.50

From table 3 we can see the same trend as for the 30 and 50 km/h

roads. The subjects' judgment about their speed is lower when

they are supervised by the police, and higher when they are in a

hurry, compared to their normal speed; The differences are here
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rather small, and no significant differences exist between the

different circumstances (normal driving-hurry+supervision).

We can also see that the subjects are judging their speed to be

higher during the optimal road conditions than during the

ice+fog condition. Here again the differences are too small to
_. \.

be significant.

Table 4. Mean speed on a 110 km/h road during different road

conditions and circumstances.

Road conditions

Optimal fog

Normal driving 112.50 107.20

Supervised driving 107.30 102.80

Hurry 121.70 116.00

1 Hurry+supervision 113.30 1Q9.8O

From table 4 we can see the same trend as for the other road

scenes. The differences in judgment about speed for the differ-

ent circumstances are however rather small, and does not reach

statistical significance. The same holds true for the differ-

ences in .judgment about speed during the different road condi-

tions. We can see that the judgments about speed level is con-

sistently higher for the optimal road conditions than for the

slightly foggy condition. The differences does not reach

statistical significance.

To see if the different legal speed limits on the slides

affected the subjects judgments about speed level, a one way

ANOVA was performed for -the condition "normal driving" and

"supervised driving".
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For the normal driving condition there was a significant

difference in judgment about speed level, F=56.836; p< 0.01. A

Tukey HSD test showed significant differences between all speed-

levels, except for the 30 and 50 km/h levels.

For the supervised driving condition there was also a signi-

ficant difference in judgment about speed level, F=105.004; p<

0.01. The Tukey HSD test showed significant differences between

all speed levels.

To investigate if the subjects judgments about speed level was

reliable, each subjects first and second judgment over the

different road scenes, over all conditions were correlated.

Table 5 shows the results for the ten subjects.

Table 5. The correlation between the first and second judgment

of the different road scenes.

Subject correlation

1 0.96

2 0.99

3 0.99

4 0.99

5 0.95

6 0.98

7 0.98

8 0.99

9 0.99

10 0.93

As can be seen from table 5, all subjects are very consistent in

their answers.
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DISCUSSION

The main purpose with this study was to test the method

proposed. From the results we must conclude that the method

seems to work quite well. The subjects are reacting to the road

scenes in a very consistent manner. The extremely high corre-

lations between subjects' first and second judgment of speed for

the road scenes supports this. The extremely high correlation

might also reflect the fact that some subjects may have

discovered. that some or all pictures were shown twice. In this

case they probably tried to remember their answer from the first

exposure. This could have lead to an overestimation of subjects

consistency.

Another fact that speaks for the usefulness of the method is

that the subjects judgments of their speed was affected by the

legal (or official) speed level. This probably means that the

subjects were responding to the road scenes in about the same

way as they are responding-to a real situation._

They were also responding to police control in a way that at

least seem to reflect what people actually are doing in a real

life situation.

They were also reacting to time stress in a way that seem to

make sense. When the subjects were to imagine both being under

time stress and supervised by the police, they also reacted in a

way that seemed to make sense. They all raised their speed level

a little bit, compared to a situation where they were to imagine

police control, but no time stress.



lst Draft

11

A rather safe conclusion is that the method seems to be useful

for future studies. This is also supported by the fact that

other researchers have tried out the method, and found it useful

(Cairney, 1986).

Concerning the effects of environmental factors on judgments of

speed we found small and non significant effects. This probably

reflects the fact that the stimulus material did not have a very

strong variation. When a picture of a road scene contained fog

or ice, then it was just a little bit of fog and ice. Due to the

whether conditions we had no opportunity to get pictures that

varied strongly concerning fog. It is also possible that fog and

ice do not have a very great effect on subjects real choice of

speed level. It seems reasonable to expect an interaction

between the legal speed level and the effects of impaired sight

and slippery surface. When the legal speed level is 30 km/h we

would not expect any greater reduction in speed becauSe it is

hard to drive much slower. But when the speed level is 110 km/h

we would expect some effect on subjects choice of speed. Here it

would be most interesting to compare subjects judgments of

appropriate speed level with statistical reports about subjects

speed during different whether conditions.

As mentioned before, subjective factors like time stress can

have a significant effect on subjects' judgments of speed level.

It would be of interest to investigate the effect of other

subjective factors on the subjects' choice of speed level.

To conclude this study, it seems safe to use this method for

further research. The aim for future research should be to

identify and assess weight for factors or cues that subjects are

using for their choice of speed level. Also to find out how

subjects are combining the different cues to a final decision of

speed level.
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