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Abstract

The purpose of this study was to compare the distance perception between indoor and
outdoor sports athletes in indoor and outdoor conditions at far and near distances. Totally,
40 male athletes (sports experience: about 5 years and age range: from 20 to 35 years)
including 10 taekwondo (individual and indoor), 10 tennis (individual and outdoor), 10
volleyball (team and indoor) and 10 football (team and outdoor) were selected in the
current study. The standard Direct Blind walking test was used to measure distance
perception. The test was performed in four different conditions (indoor and outdoor, at a
distance of 3 and 10 meters). The error rate to reach the target (distance perception
indicator), and movement time and step length (performance indicator) were recorded.
The results of the combined analysis of variance test with repeated measures (2x2x4)
showed that there was no significant difference between errors of the outdoor and indoor
sport athletes, but the error of the individual sport athletes was significantly higher than
that of the team athletes. The movement time of the outdoor and team athlete groups in
the outdoor environment at a distance of 10 meters was significantly longer than that of
the outdoor and individual athlete groups, respectively. There was no significant
difference in the step length of the athletes in outdoor and indoor sports groups, but the
step length of individual athlete groups was significantly longer than that of the team
groups. These findings indicated that sport type and exercise environment had an effect
on the development of athlete’s distance perception and performance.
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Extended Abstract

Background and Purpose

Sight is essential for the effective performance of many motor tasks and accurate
judgment of moving objects in space. This ability depends on visual perception
(1, 2). Visual perception and visual-motor activities cause people to pair the visual
form with movement, manipulate objects they can see, and move appropriately to
reach a certain distance or space (3). In many motor functions, distance
recognition is crucial for effective and efficient performance. In all ball sports,
accuracy in determining the distance or path of the thrown ball is essential. In this
regard, many studies have examined the effect of different individual and
environmental variables on distance perception and sports performance (4-9).
Therefore, the aim of this study was to compare the perception of distance
between indoor and outdoor sports athletes in indoor and outdoor environments,
at intervals of 3 and 10 meters, in three variables: movement error, movement
time and average step length.

Materials and Methods

Totally, 40 male athletes (sports experience about five years and age range
between 20 to 35 years), including ten tackwondo athletes (individual and indoor),
ten tennis players (individual and indoor), ten volleyball players (team and indoor)
and ten football players (team and outdoor) were selected as an available and
purposeful sample (based on inclusion criteria including not being a beginner in
sport and type of sport). Thus, four subjects were considered who differed in terms
of team and individual sports and indoor or outdoor sports environments. There
was no training intervention in the current study, and only the effect of training
athletes in the past was compared. All subjects were visually healthy and
participated in the present study voluntarily with personal consent. The standard
Direct Blind walking test was performed to measure distance perception in four
different conditions (indoor and outdoor environments, at a distance of 3 and 10
meters) for all four groups. The subject, first, looked at the target for a few
seconds, then the subject’s eyes were closed using a test strip by the examiner, and
the person walked straight towards the memorized target without sight. At this
time, the number of steps and execution time of the subject (from the moment of
start to the moment of complete standing) were measured. In addition, the distance
to the goal was recorded as the subject's error when a person stood. The amount
of error to reach the goal (distance perception index), movement time and step
length (performance index) were recorded. The experimental environment
consisted of an indoor hall measuring 20x35x35 and an open space measuring
approximately 25x40x40.



41 Motor Behavior, Volume 13, No 43, 2021

Results

The combined analysis of variance test with repeated measures (2 types of
exercise x two environments x 4 test conditions) was used. Comparison of
movement error variable between outdoor, indoor, individual and team sports
showed that the interactive effect of movement error indoor and outdoor
environments (n2 = 0.05, p = 0.09, F = 2.21), interactive effect of error x type of
exercise (N2 = 0.05, p = 0.13, F = 1.87) and interactive effect of error in indoor
and outdoor environments x type of exercise (n2 =0.01, p =0.64, /55 0 F =) were
not significant. Moreover, the main effect between groups was not significant for
the environmental factor (n2 = 0.02, p = 0.38, F =0.77 (1.36), and the error rate
of indoor and outdoor athletes was not significantly different. The interactive
effect of the environment and the type of sport (team and individual) indicated
that the team group had fewer errors both in the indoor and outdoor environment.
The main effect for the type of sport factor demonstrated that the team group (M
= 10.00) had less error than the individual group (M = 26.38) (error in
centimeters). Comparison of movement time variable between outdoor, indoor,
individual, and team sports suggested that the movement time of athletes in the
outdoor group and team group at a distance of 10 meters in the outdoor
environment was longer than that of athletes in the indoor group and individual
group, respectively. Comparison of the step length variable between all groups
represented that the step length of outdoor and indoor athletes was not
significantly different. However, the step length of individual athletes was
significantly longer than that of the team group.

Conclusion

It was observed that the distance perception (error rate) of outdoor and indoor
athletes in both environments and at distances of 3 and 10 meters were not
different from each other. The results of the present study are inconsistent with
some studies (4-6, 9). Furthermore, the results illustrated that the type of team or
individual sport had an effect on the rate of distance perception error of athletes.
However, the exercise environment had no effect on distance perception. In other
words, the distance perception of the individual group was weaker than that of the
team group. In the movement time variable, it was found that the type of team or
individual sport had no effect on the movement time and walking performance at
a distance of 3 meters. Nevertheless, in both environments, the team group at a
distance of 10 meters had more movement time, and they moved slower. The type
of sport and the environment in which the sport is practiced (indoor or outdoor)
can affect performance time during long distances. In the variable of step length,
the exercise environment did not affect the step length of athletes, but the type of
sport affected the step length, and individual athletes (in 3 conditions) had longer
step length. These findings indicated that the type of sport and the exercise
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environment due to the nature of the sport, fear of hitting with a wall and learning
the spatial-temporal parameters affected improving distance perception and
performance of athletes. Sports coaches can improve distance perception by using
relevant and specific exercises, thereby developing motor skills that require
distance perception and estimation in the best way.
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1. Direct Blind Walking Test
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1. Walked Distance (WD)

2. Real Distance (RD)

3. Error Distance (ED=WD-RD)
4. Step Number (SN)

5. Walked Time (WT)

6. Step Length. SL=WD/SN
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1. Homogeneity of Variance
2. Mauchly’s Test of Sphericity
3. M box
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1. Greenhouse-Geisser
2. Epsilon
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1. Huynh-Feldt
2. Tests of Between-Subjects Effects
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