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Abstract: The effects of psychological pressure on perceiving the height of a jump bar just before 

starting a high jump run was investigated. University students (N = 14) training for a high jump 

event performed 15 trials (3 practice, 6 pressure, and 6 non-pressure) in counterbalanced order in 

their daily practice environment. The height of the bar was judged as significantly higher on 

pressure trials compared to non-pressure trials. A regression analysis indicated that participants 

who reported increased subjective perceived pressure tended to judge the bar to be higher. There 

was no significant difference between pressure and non-pressure trials for the performance index, 

defined as the success rate. This study provides the first evidence that environmental perceptions 

prior to executing a motor task under pressure may make performance of the task appear to be 

more difficult. 
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1. Introduction35 

In competitive sport, the influence of psychological pressure on the performance of motor skills 36 
cannot be ignored. Pressure is defined as “any factor or combination of factors that increases the 37 
importance of performing well on a particular occasion [1]”, and it affects performance of several 38 
motor skills. While positive effect is so called clutch [2,3], and choking means performance decrement 39 
under pressure [1,4]. Choking is a particularly acute problem for athletes, and there is a need to 40 
understand how pressure influences performance decrement. 41 

It would be effective to focus on subjective reports of athletes and link those reports with 42 
empirical data to gain a full understanding of this issue. This approach could enable us to focus on 43 
significant problems having a large impact on sports performance under pressure. One of these 44 
problems is subjective changes in perception of the environment reported by athletes during sports 45 
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competitions. These changes include alterations in spatial, temporal, and kinematic information 46 
about the opponent. For example, a badminton player recollected that she felt her own court to be 47 
larger, the net higher, and her opponent’s body bigger when she experienced choking during a game 48 
[5]. This evidence suggests that environmental perceptions prior to executing motor skills under 49 
pressure negatively distort task performance, making it more difficult. However, there is no direct 50 
evidence of this in sports contexts. Further, a few previous studies have observed no pressure-51 
induced changes in perception of distance, for example, distance to the hole in a golf-putting task [6] 52 
and distance to a knife-wielding opponent in a shooting situation [7].  53 

The purpose of the present study was to investigate experimentally the effects of psychological 54 
pressure on judging the height of a jump bar immediately before starting a high jump run. It was 55 
predicted that most participants would perceive the bar as higher when under pressure, and 56 
especially individuals who felt greater subjective pressure would particularly perceive the bar to be 57 
higher. The relationship between changes in height perception and performance outcome of the high 58 
jump task under pressure was also examined. 59 

2. Materials and Methods60 

2.1. Participants 61 

Participants were 14 healthy university students (seven women and seven men) in training for 62 
a high jump event. Eight participants (three women and five men) specialized in the high jump, and 63 
six participants (four women and two men) specialized in combined events. Written informed 64 
consent was obtained from all participants. The university ethics committee approved the experiment. 65 

2.2. Procedure 66 

The experiment was conducted in the participants’ daily practice environment. Two participants 67 
participated as partners in each session. After they warmed up for approximately 30 minutes at their 68 
own pace, they performed three practice trials that familiarized them with the task. The height of the 69 
bar on practice trials was set to -28, -24, -20 cm of each participant’s personal best height. Following 70 
the practice trials, they performed 6 non-pressure and 6 pressure trials, with three trials in each of 71 
four test sessions. Eight participants (four pairs) performed four sessions in the following fixed order: 72 
non-pressure 1, pressure 1, non-pressure 2, and pressure 2 (i.e., A-B-A-B design). To prevent order 73 
effects, the other six participants (three pairs) performed the trials in this fixed order: pressure 1, non-74 
pressure 1, pressure 2, and non-pressure 2 (i.e., B-A-B-A design). Two participants performed in an 75 
alternating sequence on all trials. 76 

The height of the bar in pressure and non-pressure conditions was set to -25, -22, -19, -16, -13, -77 
10 cm of each participant’s personal best height. The height of six trials in both conditions was 78 
randomized for each participant. Before each trial, participants were blindfolded so that they were 79 
unable to observe the two experimenters who adjusted the height of the bar. After adjustments of the 80 
bar were completed, participants removed the blindfold. They were requested to verbally state the 81 
height of the bar in centimeters before they started their run with own timing. Participants received 82 
feedback regarding the height of the bar after each practice trial. However, they did not receive any 83 
feedback after non-pressure, or pressure trials. 84 

The pressure condition included a combination of pressures, including reward, punishment, and 85 
social stress involving the partner. After the practice trials, participants were instructed that they 86 
would receive 2000 JPY (about 20 USD) as a reward for participation. In addition, the following 87 
instruction was given prior to the pressure condition: “I will give you an extra 500 JPY per trial if you 88 
succeed in the high jump task. However, if you fail, both you and your partner will lose 500 JPY of 89 
the 2000 JPY participation reward.” Before the non-pressure condition, participants were instructed 90 
that they would 200 JPY per trial if they succeeded in the task, but there would be no penalty for 91 
either the participant or the partner for failing to perform the task. 92 

93 
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2.3. Dependent Variables and Data Analysis 94 

To examine psychological effects of the pressure manipulation, perceived pressure and mental 95 
effort required to succeed in the task were measured using Visual Analog Scales (VAS) immediately 96 
prior to judgment of the bar height on each non-pressure and pressure trial. As an index of height 97 
perception, the ratio (%) of the verbal statement of the height of the bar to the actual height was 98 
calculated. The bar was perceived as being higher than its actual height if this score was greater than 99 
zero, and height perception was lower if this score was less than zero. The performance index was 100 
the success rate on the six trials in the two conditions. 101 

For all dependent variables, Wilcoxon signed-rank tests were used to analyze differences 102 
between non-pressure and pressure conditions. Variations from the non-pressure to pressure 103 
conditions were calculated for all dependent variables, in the form of the average of the six trials in 104 
the pressure condition minus that in the non-pressure condition. In order to test the relationships 105 
among these variations, Spearman rank-order correlation coefficients (N = 14) were calculated for all 106 
relationships. After taking the sample size into consideration, it was decided to use non-parametric 107 
tests. The significance level for all analyses was 5 % (two-tailed). 108 

3. Results109 

Table 1 shows the means and standard errors for all dependent variables in the non-pressure 110 
and pressure conditions. There were significant increases in perceived pressure (7.42 mm; Wilcoxon 111 
Z = -2.17, p = .030), mental effort (6.77 mm; Z = -2.29, p = .022), and height perception of the bar (0.59 %; 112 
Z = -2.17, p = .030) from the non-pressure to pressure conditions. There was no significant difference 113 
between conditions for success rates on the task (4.76 %; Z = -1.26, p = .209). 114 

115 
Table 1. Means and standard errors of all dependent variables in the non-pressure and the 116 

pressure conditions. 117 

Non-pressure Pressure 

Perceived pressure (mm) 49.31±5.36 56.73±5.05* 

Mental effort (mm) 61.92±3.69 68.69±4.45* 

Height perception of the bar (%)   .77±1.23   1.36±1.26* 

Success rate of the task (%) 69.05±6.50 73.81±7.76 

Note: * p < .05 118 
119 

The correlation between changes in perceived pressure and height perception from the non-120 
pressure to pressure conditions was marginal significant (r = .468, p = .091), indicating that 121 
participants who reported greater perceived pressure in the pressure condition tended to judge the 122 
bar to be higher. For height perception, the correlation with mental effort was not significant (r = .424, 123 
p = .131). For success rate, there were no significant correlations (perceived pressure, r = -.348, p = .223; 124 
mental effort, r = -.229, p = .430; and height perception, r = -.352, p = .217). 125 

4. Discussion126 

In the present study, the psychological effects of pressure were reflected in ratings of subjective 127 
pressure and mental effort on the VAS. Both scores increased from non-pressure to pressure 128 
conditions by approximately 7 mm. Therefore, the psychological effects of pressure manipulations 129 
used in this study were effective. The mean perceived height of the bar for all participants under 130 
pressure was significantly higher than in the non-pressure conditions, as we expected. In addition, 131 
participants who reported greater subjective pressure tended to judge the bar to be higher. Therefore, 132 
this study provides the first evidence that psychological pressure could distort environmental 133 
perceptions prior to executing a motor task, such that the task would appear to be more difficult. 134 
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There are several possible reasons for the perceptual changes found in this study. First, 135 
attentional changes under pressure may have distorted environmental perception. Choking under 136 
pressure is caused by conscious processing [4] and distraction [8] during task execution. Gray and 137 
Cañal-Bruland [9] found that choking in a golf-putting task led to changes in size perception of the 138 
hole (i.e., it appeared smaller), and participants who choked showed enhanced conscious processing 139 
of putting movements. Participants in this study may also have engaged in conscious processing or 140 
experienced distraction prior to the run under pressure, and such attentional changes may have 141 
affected their height perception. 142 

However, attentional changes may not be the sole reason that perception changed prior to task 143 
performance. Increased anxiety and fear and decreased confidence in task performance may also 144 
have been related to the perceptual changes. In previous studies, increases in slant estimation [10] 145 
and in distance estimation [11] have been observed for participants in an elevated location. Similarly, 146 
psychological aspects under pressure may have caused greater height perception before task 147 
performance. 148 

Finally, physiological states under pressure, including arousal [9] and muscular activities [12], 149 
may have affected perception. Psychological and physiological effort required for motor tasks have 150 
been shown to distort perception in the direction of wasted energy costs. For example, distance and 151 
slant estimates increase when a heavy backpack is carried and in the absence of optic flow [13,14]. 152 
Given that mental effort increased under pressure in the present study, physiological arousal and 153 
muscular activities may have also been enhanced under pressure. These physiological changes under 154 
pressure may have led to a change in height perception in the direction of greater behavioral energy 155 
demand for the task (i.e., a higher bar). 156 

Although height perception was distorted under pressure, success rates of the high jump task 157 
did not change from non-pressure to pressure conditions. In addition, variations of height perception 158 
and success rate from non-pressure to pressure conditions were not significantly correlated. It has 159 
been existed a contradictory explanation that perceptual distortion is considered misperceptions 160 
related to performance decrements, or perceptual distortion plays as functional roles to maintain 161 
performance [15]. Although the perceptual distortion observed in this study would be therefore 162 
regarded as playing a functional role in task performance, it is difficult to eliminate the possibility 163 
that the distortion might lead to a performance decrement if a stronger level of stress response, similar 164 
to an actual athletic competition, was induced under pressure. Moreover, the performance index 165 
measured in this study was crude, recording only task success or failure; more precise performance 166 
and kinematic indices could be achieved using motion analysis. 167 

The results of this study suggested that the perception of the environment is distorted before 168 
performing a motor skill, depending on the degree of psychological stress caused by pressure. 169 
According to Witt [16], action-specific perception is when “people perceive the surrounding 170 
environment in terms of their ability to act in it.” A series of studies on this topic has reported that 171 
the skill level [17], dairy performance [18,19], and task difficulty [20,21] influence the perception of 172 
the environment. It would, therefore, be interesting to clarify perceptual distortions under pressure 173 
by taking interactions among psychological stress and variables related to action-specific perception 174 
into consideration. 175 

176 
Conclusions 177 

Athletes need to maintain optimal perception and action even when they are under pressure 178 
during sports competitions. A key finding of this study is that prior to executing motor skills in 179 
competitive situations, perceptions about the environment, such as spatial information, could be 180 
biased in the direction of increasing the difficulty of motor skills. This tendency would increase for 181 
athletes that experience increased state anxiety under pressure. It is suggested that the underlying 182 
mechanisms of this phenomenon should be examined from the perspective of cognition, emotion, 183 
and physiological states in future research. Moreover, detailed studies on the effects of perceptual 184 
biases on motor behavior that include kinematics and performance outcomes would be useful. Stern, 185 
Cole, Gollwitzer, Oettingen, and Balcetis [22] indicated that reducing anxiety under pressure by using 186 
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an implementation intention strategy led to performance improvements along with compensation 187 
for the distance perception bias in golf-putting and dart-throwing tasks. This suggests that 188 
psychological skills for reducing state anxiety might play a key role in developing optimal perception 189 
and action under high pressure. 190 
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