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Extended Abstract

Competitive sports environments contain numerous stimuli that are perceived
and processed by the athlete. Given the limited capacity of working memory and
attention (3), it is possible that performance may decline due to these events.
Athletic performance under dual-task conditions is related to the amount of
information that the brain's cognitive system can process in parallel (1).
Introducing a cognitive secondary task affects working memory and attention (2)
and, by creating overlap in specific cortical areas of the brain, leads to task
interference (4). This interference within the information processing system
subsequently affects motor performance (2-5).

As studies have shown, the introduction of a secondary task impairs performance
and reduces its quality (4-7). This issue can sometimes be problematic in the
world of sports, given the variety of stimuli athletes face. The pre-competition
speech by the coach is one method used to increase athlete motivation (8) and
facilitate task performance (9). One variable usable in coaches' pre-competition
speeches that can influence performance is stereotypes, which, depending on
the type of induction, can either impair or improve performance (10). A stereotype
is an extreme and fixed generalization about a social group that reinforces social
hierarchy (11). Studies conducted on stereotypes related to motor tasks include
soccer tasks (22-25), golf (26, 27), basketball shooting (27-30), tennis (29),
rhythmic motor skills (31, 32), and step jumping (33).

Various studies have demonstrated the effects of introducing a secondary task
and its inevitability in specific conditions. Intrusive thoughts during sports
competitions can be considered a type of secondary task that captures the
athlete's attention and occupies their attentional capacity. On the other hand,
studies indicate that inducing a positive stereotype likely improves performance
by increasing individual arousal and focusing attention on task execution (34).
Given the existing literature, the necessity to address the problem of intrusive
thoughts during competitive and specific conditions is evident. Therefore, the aim
of the present study was to investigate the effectiveness of positive stereotype
induction in mitigating the effects of a secondary task on an agility task. In other
words, can the positive effects of positive stereotype induction reduce the

negative effects of a secondary task?
|
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Methods

The present study is a semi-experimental research with a within-subjects design.
G*Power software version 3.1 was used to determine the sample size. Based on
the software report for repeated measures ANOVA with an effect size of n?=0.35
and power for this study. These students were selected based on the inclusion
criteria and placed in one group. The exclusion criterion was the participant's non-
confirmation of the stereotype based on a stereotype confirmation question. An
ethics code (IR.ATU.REC.1402.098) was obtained for the research. Tools used
in this study included the Borg Rating of Perceived Exertion (RPE) Scale (20),
body mass index (BMI) calculation, a gender stereotype confirmation
questionnaire, a hexagon agility task, and a cognitive task.

For implementation, the task was first taught to the participants, and they were
asked to practice it well. Participants had to perform this task under four different
conditions with 20-minute intervals. The evaluation criterion was the participants'
task execution time, to which 0.1 seconds was added for each error. After
completing the task, participants were also asked to determine the perceived
difficulty level of the task. The cognitive task was used as the secondary task. To
induce a positive gender stereotype, participants were told that the hexagon
agility task was a feminine task and that girls perform it better than boys.Finally,
participants answered the stereotype confirmation question to determine if the
gender stereotype induction was successful. Participants who did not confirm the
stereotype induction were to be excluded from the study.

In the first stage (baseline), participants performed the agility task without any
intervention. In the second stage (secondary task), the cognitive secondary task
was added to the agility task, and participants were asked to perform backward
counting of odd numbers while executing the agility task. In the third stage
(stereotype induction), a positive gender stereotype was induced once by stating
the stereotype-inducing sentence to the participants before they performed the
agility task without backward counting. Finally, in the fourth stage (combined
condition), following the induction of the stereotype threat, participants were
asked to perform backward counting of even numbers while executing the agility

task.
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For data analysis, both descriptive and inferential statistical methods were used.
First, measures of central tendency and dispersion were used to describe the
findings. Repeated measures analysis of variance (ANOVA) was used to
determine the main effect of the changing trends across conditions, and post-hoc
pairwise comparisons with Bonferroni correction were used to compare the mean
performance across the four different conditions and identify the locations of
significant differences.

Results

Descriptive results across the four conditions showed that the mean and standard
deviation of agility task performance in the pre-test stage were (14.21 £ 1.71), in
the secondary task stage (16.78 £ 2.58), in the positive stereotype induction stage
(12.84 £ 1.56), and in the combined stage (15.51 + 2.32). The mean scores on
the Rating of Perceived Exertion (RPE) scale in the pre-test stage (9.71 £ 4.17)
and the gender stereotype induction stage (9.07 + 3.81) were categorized as 'very
light," in the cognitive secondary task stage (14.28 + 4.96) as 'somewhat hard,’
and in the combined stage (12.35 £ 3.43) as 'fairly light.'

For inferential analysis, repeated measures ANOVA was used. First, data
distribution was examined using the Kolmogorov-Smirnov test, and the results
indicated that the data were normal. Then, the homogeneity of data for repeated
measures ANOVA was checked and confirmed. Subsequently, after verifying
normality and homogeneity, the final repeated measures ANOVA was conducted.
The results of the repeated measures ANOVA revealed a significant difference in
agility performance across the four experimental conditions (F(3, 39) = 30.248, p
<.001, np? = 0.699). To determine the location of mean differences among the
four conditions, Bonferroni post-hoc tests were used. These results indicated
significant differences between the means of the pre-test and secondary task
stages (P = .003, MD = -2.575), the pre-test and gender stereotype induction
stages (P = .004, MD = 1.370), the secondary task and gender stereotype
induction stages (P < .001, MD = 3.945), the gender stereotype induction and
combined stages (P <.001, MD = -2.671), and also between the secondary task
and combined stages (P =.009, MD = 1.274).

Based on the findings, it can be concluded that the introduction of the cognitive

secondary task was associated with an increase in reported perceived exertion
|
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and ultimately led to impairment in the performance of the agility task.
Conversely, the induction of a gender stereotype belief was associated with a
decrease in reported perceived exertion, and performance improved. In the
combined condition, it was observed that adding the cognitive secondary task
along with stereotype induction increased the reported perceived exertion level
compared to the pre-test and resulted in degraded performance.

Conclusion

Since previous studies have shown that positive stereotype induction improves
performance, and the results of the present study indicated that positive gender
stereotype induction moderated the impact of the secondary task on agility
performance, coaches can utilize positive gender stereotypes in their motivational
pre-competition speeches for players to reduce the impact of irrelevant stimuli—
such as crowd noise and chants, which can act as secondary tasks capturing the
athlete's attention. For this purpose, it is necessary for the coach to first acquire
skills in stereotype induction through study and experience, and then, considering
the competition conditions and the task the athletes must perform, proceed to use
stereotype induction.
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