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Abstract

The aim of this study was to compare the relationship among peripheral vision,
simple reaction time, and choice reaction time in expert and novice drivers. Fifteen
certified drivers and 15 novice drivers participated in the present study voluntarily.
Peripheral vision, simple reaction time and choice reaction time of drivers were measured
by Vienna Testing System. One-way analysis of variance, Pearson correlation test and
linear regression tests were used to analyze the data. The results showed that there was
a significant difference in peripheral vision, simple reaction time, and choice reaction time
between experts and novices; in which experts in these abilities were better than novices.
The peripheral vision of expert drivers was correlated with simple and choice reaction
time in correct performances. Examination of the slope of the regression line also showed
that peripheral vision can predict simple and choice reaction time in expert drivers.
Therefore, it is recommended to use these tests to evaluate peripheral vision abilities,
simple and choice reaction time of expert drivers to select national team athletes, and even
for driving tests to select suitable drivers.
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Extended Abstract

Background and Purpose

Recent studies have shown a relationship between vision and driving performance
(1-6). Peripheral vision discovers information outside the central vision (7).
People scan to the left and right of a point in space while driving, but the extent
of this horizontal scanning differs between drivers. Another ability that plays a
vital role in safe driving is reaction time, requiring paying attention to a changing
environment, in which the driver must be able to react quickly and correctly upon
seeing any environmental changes (8).

Most research has shown that in both types of simple and choice reaction time,
expert drivers acted better than novice drivers and showed better and safer driving
(9, 10). Dubres, Rosenholz, and Reimer (2017) showed that people who were
experts in the vision had a better environment and simple and choice reaction time
and controlled the car more effectively (10).

In this case, the experience of skilled drivers may compensate for possible
deficiencies in their peripheral vision or reaction time; In this way, measuring the
peripheral vision and simple and choice reaction time of drivers in laboratory
conditions and using tests that none of the participants had previous experience
in, probably produces more accurate quantities of these variables. It should be
noted that in most research, reaction time was measured only on correct answers
(11,12). Measurement of reaction time on incorrect answers and auditory and
visual reaction time tests can improve our knowledge about why and how answers
are incorrect.

Materials and Methods

The participants of this study were 30 volunteers. The first group was expert
drivers who were members of the national team of the IR Iran Motor Racing
Federation (15 people) (age = 35.38 + 11.04). The second group was novice
drivers (15 people) who had recently participated in driving lessons or had earned
a driving license less than a year (age = 29.59 * 6.20) (based on similar research
(6, 13, 14)). Vienna Testing System (VTS) was employed to test the drivers. This
device is a standard and comprehensive system for evaluating cognitive and motor
components that guarantee the highest possible objectivity and accuracy. The tests
have a reliability between 0.84 to 88.9 and a validity between 0.93 to 0.97 (15).
The fact that none of the participants had previous experience working with the
VTS increased the reliability of the test. Before conducting the test, the personal
information questionnaire designed specifically for driving was used to obtain the
driving records of the people and check the number of accidents of the
participants. Then, they filled in the consent forms. Participants sat behind the
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system; after the researcher's explanation, the person practiced for a
predetermined period by the guide of the Vienna Testing System to get to know
how to do the test. The tests were held in the off-season of expert drivers.

Findings

The one-way ANOVA was used to compare between groups. The results showed
a significant difference between the two groups in peripheral vision, simple
reaction time, and choice reaction time. Therefore, the ability of peripheral vision
and simple and choice reaction time of experts was better than the novice drivers.

Pearson Correlation Coefficient between Peripheral Vision and Simple & Choice
Reaction Time of Expert & Novice Participants

Auditory choice  Visual choice Chmtci:n:e::non Choice reaction
reaction time in  reaction time in \ time of correct ~ Simple
. . incorrect . A
visual & visual & . performance in  reaction .
. . performance in .\ . . Variables
auditory dual auditory dual . . visual single time
visual single
channel model  channel model channel model
channel model
-0/56 0/14 -0/29 -0/72 -0/56  Correlation Coefficient
0102 0/62 0130 0100 0/02 P Peripheral vision of
correct performance of
15 15 15 15 13 N expert participants
-0/04 -0/01 0/68 -0123 0/14 Correlation Coefficient
0/38 0/94 0/00 0/40 0/61 p Peripheral vision of
B R cotrect performance of
5 15 15 15 13 novice participants

According to the correlation coefficient values, there is a relationship between
peripheral vision and simple reaction time with a correlation value of -0.56. Since
this is a negative coefficient, the relationship between these two variables is
inverse, meaning that with the improvement of the peripheral vision, simple
reaction time will decrease.

The following conclusion shows a relationship between peripheral vision and
choice reaction time of the correct performance of the single-channel visual model
with a correlation value of -0.72. Because the value of this coefficient is negative,
the relationship between these two variables is inverse. Therefore, with improved
peripheral vision, the selective reaction time of the correct performance of the
single-channel visual model is reduced. The following conclusion about
peripheral vision is that there is a relationship with the auditory selective reaction
time of the visual and auditory two-channel model with a correlation value of -
0.56. Since the value of this coefficient is negative, the relationship between these
two variables is inverse, meaning that with the improvement of peripheral vision,
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the auditory choice reaction time of the two-channel visual and auditory model is
reduced.

In novice drivers, only the peripheral vision of the correct performance was related
to the choice reaction time of the incorrect performance of the single-channel
visual model with a correlation value of 0.68. Since the value of this coefficient
is positive, the relationship between these variables is direct. As the vision
improves, the selective reaction time of incorrect performance increases. On the
other hand, the univariate regression test using the simultaneous method showed
that the correct performance of peripheral vision was a significant predictor for
simple reaction time (R2=0.32, sig=0.02), the average correct performance choice
reaction time (R2=0.0 51, sig=0.00), the auditory choice reaction time of the
visual and auditory two-channel model (R2=0.31, sig=0.02), and the incorrect
performance choice reaction time (R2=047, sig=0.00).

Conclusion

In all measured factors, the peripheral vision of skilled was better than novices (9,
10, 16, 17). In addition, experts showed better performance during choice and
simple reaction time (12-18). Therefore, one may conclude that better attention
and peripheral vision lead to safe driving. In addition, according to the obtained
results, peripheral vision can predict simple and choice reaction time in the correct
actions of expert drivers; the better the peripheral vision, the faster the simple and
choice reaction time will be (11,13,19). On the other hand, the results showed that
with the improvement of peripheral vision in expert people, the auditory reaction
time of people improved. The correlation of peripheral vision with auditory
reaction time in expert people is a new, significant, and practical finding of this
research, and hence, less time and money can be spent on selecting talented drivers
for particular purposes.

Keywords: Vienna Device, Safe Driving, Motor Ability, Expertise, Prediction.
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0.86+0.10 0.94+0.18
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Table 2- One-way analysis of variance test of peripheral vision

Effect Size  Sig F df N e
Variable
0.65 000 1536 1 30 e oSles (e
Peripheral vision of correct performance
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Table 3- Nonparametric test of peripheral vision

Sig Chi- df N e
square Variable
Cowyd 3 ,Slee a0y
0.03 4.72 1 30 Peripheral vision of correct
performance
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Table 4- One-way analysis of variance test of Simple Reaction Time

Effect Sig F daf N e

Size Variable

0.56 001 1035 1 30 ook 25y ol
Simple reaction time
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Table 5- One-way analysis of variance test of choice reaction time

Effect i £ af N 0
Size Variable
Golus JUIESS oo cawyo o ,Slee bl 1aSTy olog
032 008 38 1 30 Choice reaction time of correct performance in visual single
channel model
5o JBISCSS Joe s yob 3,Shae bl (2iSTy oo
0.00 088 002 1 30 Choice reaction time of incorrect performance in visual
single channel model
Gt g syl JUIS 9 Jae sl (ol 25Ty ol
041 004 560 1 30 Visual choice reaction time in visual & auditory dual
channel model
Golanids g glaus JU g0 Juw (g s obasl LiaSTy ol
046 002 700 1 30  Auditory choice reaction time in visual & auditory dual
channel model
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Table 6- Nonparametric test of choice reaction time

S T oo
square Variable

Gl g gyl JUB 5o Jaw (gl bl STy oo
Visual choice reaction time in visual & auditory
dual channel model

0.15 2.04 1 30
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Table 7- Pearson correlation coefficient between peripheral vision and simple &
choice reaction time of expert participants
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reaction time in Visual choice . time o time of correct  poaction Variables
visual & auditory  reaction time in incorrect _ performance in {ime
dual channel model v?sual & l’“:f“"lm‘.“ci n visnal single
auditory dual visual sing'e channel model
channel model _ ¢hannel model
-0.56 0.14 -0.29 0.72 -0.56 Correlation Coefficient o Sl i
0.02 0.62 0.30 0.00 0.02 p . .
Peripheral vision of
15 15 15 15 15 N correct performance
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Table 8- Pearson Correlation Coefficient between Peripheral Vision and Simple &
Choice Reaction Time of Novice Participants
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Table 9- Simple reaction time regression equation based on peripheral vision of
correct performance

. Correlation R
] -
F R R Sig T Coefficient Variable
S yd 3 Shoe oo 30
6.14 0.32 056 0.02 247 -0.56 Peripheral vision of correct
performance
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Table 10- Choice reaction time of correct performance in visual single channel model
regression equation based on peripheral vision of correct performance

. Correlation gues s
2 o
F R R Sig T Coefficient Variable
- Ca.w)é S ,S.Lo.c ;Ia..:u o
LR R e e 3.74 0.72 Peripheral vision of correct
performance
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Table 11- Auditory choice reaction time in visual & auditory dual channel model
regression equation based on peripheral vision of correct performance

. Correlation o
2 o
F R R Slg T Coefficient Variable
Caw o o)S.Lo.c sla.,au SYR)
6.02 031 056 002 -245 -0.56 Peripheral vision of correct
performance
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Table 12- Choice reaction time of incorrect performance in visual single channel
model Regression Equation based on peripheral vision of correct performance

, Correlation o
] -
F R R Sig T Coefficient Variable
Cowyd 0,8ee azo Wy
1154 047 068 000 3.39 0.68 Peripheral vision of correct
performance
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