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Abstract

The aim of this study was to examine the effe€t of twelve weeks of football training in the
“Zone 14” area of the field on cognitive flexibility,grit, and athletic success of Iraqi football
players. In this semi-experimentalstudy, 50 male players.aged 20 to 25 were randomly assigned
to 2 experimental (Zone 14 anddraditional training) graups. The Zone 14 group trained in Zone
14 for twelve weeks, three“sessions, per week, each session lasting 45 minutes, while the
traditional training group continued their regular training routines. Results of covariance
analysis indicated that training in Zoned4'significantly enhanced cognitive flexibility and grit.
Furthermore, multiple regression analysis showed that both cognitive flexibility and grit
significantly predicted sports success. The findings suggest that training under pressure
conditions, such as Zenex4, can improve psychological traits, grit, and athletic success, with
increases in these variables playing a crucial role in enhancing sports performance. Based on
these results, it is recommended’that training and educational programs focus on developing
cognitive flexibilityrand grit to boost athletic success.
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Extended Abstract
Background and Purpose

Football requires players to navigate dynamic environments, balancing defensive and offensive
strategies while adapting to rapid changes. Research identifies Zone 14—the area from the
halfway line to the penalty area’s edge—as critical for goal-scoring opportunities (Williams,
Ford, & Drust, 2023). Technologies like machine learning enhance tactical analysis but are
limited in assessing psychological factors like cognitive flexibility and grit (Brooks, Kerr, &
Guttag, 2016). Cognitive flexibility, a core executive function, enables adaptation to shifting
conditions (Koch, Poljac, Miller, & Kiesel, 2018), while mental toughness, defined as
perseverance and passion for long-term goals, correlates with athletic performance,and training
dedication (Cormier et al., 2024). These traits are vital in football, where teghnical and tactical
skills alone are insufficient without robust cognitive and physical capaeities (Heillmann,
Memmert, Weinberg, & Lautenbach, 2023). This study investigatesshow Zone 14 /training
impacts cognitive flexibility, mental toughness (grit), and athletic guccess amonggyoung Iraqi
football players.

Football demands quick decision-making under pressurg”and adaptability to unpredictable
scenarios (Voss, Nagamatsu, Liu-Ambrose, & Kramerf 20¥1). Cognitive flexibility enables
task-switching, crucial for these challenges (Scharfen & Memmert; 2019). Mental toughness,
encompassing perseverance, helps athletes overcome obstaclesfand focus on long-term goals
(Angela Lee Duckworth & Quinn, 2009). Studjes'show grit is linked to skill level and training
commitment, with elite players showing greater perseverance in coach-led sessions (Larkin et
al., 2023). Zone 14 is a strategicqdrea where passing angysspatial awareness boost goal-scoring
chances (Smith & Lyons, 2017, Training in this,/zone enhances pressure management,
decision-making, and skill execution (Kazem, 2023). Given limited research on grit in specific
training zones, this study hypothesizes that Zone 14 training improves cognitive flexibility and
mental toughness, mediating athletic successs

Materials and Methods

This quasi-experimental study. employed a pre-test/post-test design with a control group,
conducted in a field setting. The population included male Iraqi football players aged 2025 years.
A sample ef 50 participants,was selected via convenience sampling, based on a power analysis
using G*Power software (effect size = 0.40, alpha = 0.05, power = 0.80) (Aoyama, 2024).
Inclusion criteria required at least one year of regular training, participation in an official
provincial or clubmatch, and verified physical and mental health. Exclusion criteria included
unwillingness to,continue, injuries, or unsuitability per entry criteria. Participants were randomly
assigned to 2 experimental (Zone 14 or traditional training) groups, matched for baseline skill
level using a coach-completed performance checklist. The Zone 14 group underwent 36 Zone 14-
focused training sessions (three days per week, 45 minutes per session) after a warm-up, while
the traditional training group followed standard football training under similar conditions. Pre-
and post-tests included the Cognitive Flexibility Inventory (Dennis & Vander Wal, 2010), a 20-
item questionnaire (7-point Likert scale: 1 = strongly disagree, 7 = strongly agree), assessing the
ability to replace dysfunctional thoughts with adaptive ones (higher scores indicate greater
flexibility). The Grit Scale (Angela Lee Duckworth & Quinn, 2009), an 8-item questionnaire (5-
point Likert scale: 1 = not at all like me, 5 = very much like me), measured perseverance and
passion (higher scores reflect greater mental toughness). Athletic performance was evaluated via
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a coach-completed checklist. Data were analyzed using analysis of covariance (ANCOVA) in
SPSS 26, with a significance level of 0.05.

Results

Demographic analysis showed 35 participants aged 20-22 and 15 aged 23-25. Sporting
experience ranged from 1-5 years (26 participants) and 6-10 years (24 participants). Education
levels included 37 with high school diplomas and 13 with bachelor’s degrees. ANCOVA results,
after verifying assumptions, revealed significant group differences. The Zone 14 group’s adjusted
mean for cognitive flexibility (71.9) was significantly higher than the traditional training group’s
(61.5) (F=44.79, p<0.001, n?>=0.488). Grit in the Zone 14 group (33.1) significantlyisurpassed the
traditional training group’s (27.7) (F=68.43, p<0.001, n?>=0.593). Athletic sucgess was.also higher
in the Zone 14 group (16.1) compared to the traditional training group (12.5) (F=69.96, p<0.001,
1n*=0.598). Pearson correlation analysis showed significant positivey, correlations jbetween
cognitive flexibility (r=0.449, p<0.001) and grit (r=0.511, p<0.001) with athlgfic success.
Stepwise regression indicated grit accounted for 26% of athletic suecess variance (p<0.05).
Including cognitive flexibility, the two variables explained 32%.0f the variange, with cognitive
flexibility adding 6% (F (1,47) =4.25, p<0.005). Standardized beta coéfficients showed a one-
unit increase in grit and cognitive flexibility increased/athletic success by 0.388 and 0.276
standard deviations, respectively (p<0.05).

Conclusion

Zone 14 training, with its strategi€ importance and cagnitive demands, significantly enhanced
cognitive flexibility and grit infyoung Iragi football players. The zone’s rapid motor tasks and
cognitive control requirements likelysstimulate neural activity tied to executive functions like
decision-making and inhibitory contrel (\Voss et al., 2011). Neurophysiological changes, such
as increased brain-derived neurotrophic faetet and neurotransmitter release (e.g., dopamine,
serotonin), may enhance cognitive performance (Roig, Nordbrandt, Geertsen, & Nielsen, 2013;
Voss, Vivar, Kramer, & van Praag, 2013); driven by prefrontal cortex activation during strategic
thinking (Gogtay et al.;’2004). Zone 14’s confined spaces and pressure to execute precise skills
amplify these cognitive benefits compared to standard training (Kazem, 2023). Grit, reflecting
persevefance and'sustained foeus, also improved significantly, aligning with research that grit
enaples athletes to ‘overcomé challenges in high-pressure settings (Angela L Duckworth &
Eskreis-Winkler, 20155 Rimfeld, Kovas, Dale, & Plomin, 2016). Grit was a stronger predictor
of athletic success than cognitive flexibility, explaining 26% of performance variance, likely
due to its role inpSustaining effort and resilience (Larkin et al., 2023). The significant
correlations between cognitive flexibility, grit, and athletic success highlight their mediating
role in performance.

These findings emphasize the value of Zone 14 training, which refines technical skills and
enhances psychological attributes critical for success. Coaches should design programs
emphasizing rapid decision-making, spatial awareness, and adaptability to mimic competitive
football’s cognitive demands (Scharfen & Memmert, 2019). Limitations include the study’s
focus on young male Iraqgi players and a small sample size, limiting generalizability. Future
research could use larger, diverse samples, advanced neuroscientific tools, and longitudinal
designs to explore zone-specific training’s long-term effects.
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In conclusion, Zone 14 training significantly improves cognitive flexibility, grit, and athletic
success in young football players. Integrating cognitive and psychological training into football
programs, focusing on strategic zones, can optimize performance and foster skill development
and resilience.
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