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ABSTRACT 

This study examines the dual role of sportswear as both a functional textile product and a psychological influencer within 

the context of university physical education (PE). While textile engineering research has extensively optimized the ergo-

nomic and physicochemical properties of athletic apparel for elite performance, the psychological implications of funda-

mental garment design parameters among non-athlete wearers remain insufficiently explored. This research systemat-

ically investigates the psychological effects of two core apparel design variables: fabric color (an aesthetic attribute) and 

garment fit (a structural, ergonomic attribute). Utilizing a 2 × 2 between-subjects experimental design (N = 256), the 

study evaluated custom-manufactured sportswear in which all textile properties (100% polyester interlock, 150 g/m2) 

were held constant except for the manipulated variables: color (red vs. gray) and fit. The ergonomic fit was developed 

using anthropometric data, contrasted with a standard loose-fit pattern. Psychological wear comfort was assessed using 

validated instruments measuring intrinsic motivation (IMI), self-confidence (SSES), and mood (PANAS), administered pre- 

and post-activity. A two-way ANOVA of change scores revealed that fabric color exerted a significant main effect on 

motivation (F (1, 252) = 18.31, p < 0.001, ηp2 = 0.067), whereas garment fit significantly influenced self-confidence (F(1, 

252) = 21.58, p < 0.001). These findings provide empirical evidence that strategic manipulation of basic textile and ap-

parel design parameters—specifically color selection and garment construction for fit—can directly enhance the psycho-

logical comfort and engagement of wearers. The research contributes to the field of functional textiles by quantifying 

the psychological dimension of wear comfort and offers actionable insights for textile manufacturers and apparel de-

signers. 
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INTRODUCTION 

University physical educa�on courses play a crucial role in student development, extending beyond physical 

fitness to encompass mental health, stress reduc�on, and the cul�va�on of lifelong wellness habits [1,2]. 

However, student engagement and mo�va�on in these courses are highly variable and influenced by a mul-

�tude of factors, including curriculum design, instructor behavior, and peer dynamics [3,4]. A frequently over-

looked yet pervasive factor is the apparel worn during physical ac�vity. The concept of enclothed cogni�on 

posits that clothing systema�cally influences the wearer’s psychological processes and behaviors, intertwin-

ing the physical experience of wearing garments with their symbolic meanings [5]. Founda�onal studies in 

this area have primarily examined the impact of garments’ symbolic meanings (e.g., a doctor’s coat enhancing 

aten�veness). This study seeks to extend this framework by inves�ga�ng whether the fundamental physical 

and aesthe�c proper�es of clothing—specifically color and fit—can directly affect psychological states, inde-

pendent of symbolic associa�ons. This interac�on between the physical and psychological domains suggests 

that sportswear is not merely a func�onal tool but also a salient environmental component shaping students’ 

experiences in PE se�ngs [5-7]. 

While substan�al research in tex�le science and sports psychology has focused on the ergonomic and physi-

ological benefits of advanced sportswear for elite athletes—such as improved thermoregula�on, reduced 

drag, and muscle compression—the psychological impact of these garments on non-athlete student popula-

�ons has received considerably less aten�on [8,9]. For students enrolled in mandatory or elec�ve PE courses, 

factors such as body image anxiety, low self-confidence, and fluctua�ng mo�va�on can pose significant bar-

riers to par�cipa�on [10]. The sportswear provided or required for these classes may either alleviate or exac-

erbate these psychological states. Design elements such as fit, color, and texture can influence students’ per-

cep�ons of competence, willingness to engage in physical tasks, and overall emo�onal state during class 

[11,12]. 

The exis�ng literature provides a robust basis for hypothesizing these effects. Research in color psychology 

has consistently demonstrated that different hues evoke specific emo�onal and behavioral responses, with 

warm colors such as red being associated with energy and dominance, and cool colors with calmness and 

focus [13]. Similarly, garment fit is central to both physical and psychological comfort. An ergonomic fit that 

accommodates body movement can enhance feelings of competence and reduce distrac�on, whereas an ill-

fi�ng uniform may increase self-consciousness and detract from physical ac�vity [14]. Despite this theore�cal 
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founda�on, empirical research systema�cally inves�ga�ng these design variables within the context of uni-

versity PE courses is lacking. This study therefore aims to bridge this gap by isola�ng and examining the effects 

of two fundamental sportswear design elements—color and fit—on the intrinsic mo�va�on, self-confidence, 

and mood of university students. The primary objec�ve is to provide robust, data-driven insights into how 

though�ul sportswear design can be leveraged to improve student experience and foster posi�ve psycholog-

ical outcomes in physical educa�on. 

LITERATURE REVIEW 

The founda�on of this research lies at the intersec�on of three related fields: tex�le engineering, which fo-

cuses on the func�onal proper�es of apparel; sports psychology, which examines the mental aspects of per-

formance; and social psychology, par�cularly the theory of enclothed cogni�on. Func�onal sportswear has 

advanced significantly, with research primarily targe�ng the enhancement of athle�c performance. Studies 

have detailed the influence of fabric proper�es—such as moisture management, thermal resistance, and air 

permeability—on athletes’ physiological responses and endurance. For example, polyester and its blends 

have been shown to offer superior thermoregulatory benefits compared to natural fibers like coton during 

intense exercise, by wicking moisture away from the skin and maintaining physiological comfort, thereby po-

ten�ally delaying fa�gue [8,15]. Ergonomic considera�ons are also paramount; research has demonstrated 

that compression garments can improve blood flow and reduce muscle oscilla�on, while aerodynamic designs 

can minimize drag in sports such as cycling and swimming [16,17]. Although this body of research is vital, its 

focus remains on physiological and biomechanical advantages for compe��ve athletes, largely overlooking 

the psychological experience of everyday wearers in non-compe��ve se�ngs [9,18]. 

The psychological dimension of clothing is ar�culated by the theory of enclothed cogni�on, which asserts 

that clothing influences human behavior not only through its symbolic meaning but also through the physical 

experience of wearing it [18,19]. The effect is dependent on both the presence of the clothing and the mean-

ing ascribed to it, extending beyond professional uniforms to everyday apparel, including sportswear. Donning 

designated athle�c apparel can trigger a mental shi�, preparing individuals for physical exer�on and poten-

�ally enhancing their perceived athle�c ability [20]. This mental prepara�on is a key component of the stu-

dent experience in PE classes, where prescribed a�re signals the transi�on from a sedentary academic mind-

set to an ac�ve, physical one [21,22]. The design of such a�re may significantly mediate the nature and effi-

cacy of this psychological shi�. 
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Within the broader domain of clothing psychology, specific design elements have been iden�fied as key in-

fluencers of emo�on and percep�on. Color is perhaps the most studied element [18,23]. Research in sports 

contexts has consistently found that the color red is associated with higher heart rates, percep�ons of domi-

nance, and enhanced performance in short, intense ac�vi�es [12,24]. Conversely, colors such as blue and 

green are frequently linked to calmness and concentra�on, which may be more beneficial for precision-based 

sports. These associa�ons are not confined to compe��ve environments [25,26]; the colors worn can influ-

ence an individual’s mood and energy levels in daily life, sugges�ng that the choice of color in PE sportswear 

could affect students’ general disposi�on and readiness to par�cipate. 

Equally important is garment fit. The tac�le sensa�on and physical freedom afforded by clothing are integral 

to psychological comfort. Ergonomic sportswear, emphasizing a tailored fit that accommodates body move-

ment without restric�on, can reduce physical distrac�ons and facilitate greater focus on the ac�vity [27]. For 

students who may already feel self-conscious in PE se�ngs, a well-fi�ng garment can significantly improve 

body image and boost self-confidence [28]. In contrast, a poorly fi�ng, one-size-fits-all uniform can draw 

unwanted aten�on to the body, leading to discomfort and anxiety that detract from the learning experience 

[7,29]. Although the importance of comfort is widely acknowledged, few studies have experimentally isolated 

the variable of fit to quan�fy its specific impact on psychological states such as self-confidence and mo�va�on 

in educa�onal contexts. This study addresses this gap by crea�ng a controlled experimental environment to 

dissect the independent and interac�ve effects of color and fit, thereby extending the principles of enclothed 

cogni�on into the prac�cal se�ng of university physical educa�on. 

METHODOLOGY 

Participants 

A total of 256 undergraduate students (128 male, 128 female) from a large comprehensive university par�c-

ipated in this study. Par�cipants’ ages ranged from 18 to 23 years (M = 19.7, SD = 1.3). All were enrolled in a 

mandatory 100-level Health and Wellness physical educa�on course involving various moderate-intensity 

physical ac�vi�es. To control for confounding variables, only students who were not members of university 

varsity sports teams were included. All par�cipants provided writen informed consent, and the study re-

ceived approval from the university’s Ins�tu�onal Review Board. Course credit was granted for par�cipa�on. 
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Experimental Design and Materials 

A 2 × 2 between-subjects factorial design was employed, with two independent variables: sportswear color 

(energizing vs. neutral) and sportswear fit (ergonomic vs. standard). This design yielded four experimental 

condi�ons: 

• Condi�on A: Red color / Ergonomic fit 

• Condi�on B: Red color / Standard fit 

• Condi�on C: Gray color / Ergonomic fit 

• Condi�on D: Gray color / Standard fit 

Four sets of sportswear (T-shirt and shorts) were custom-manufactured. To isolate the effects of color and fit, 

all other tex�le proper�es were held constant (100% polyester interlock knit, 150 g/m2, iden�cal weave, and 

moisture-wicking finish). 

• Color: The energizing color was a vibrant red (Pantone 186 C), selected based on literature associa�ng it 

with energy and arousal. The neutral color was a medium gray (Pantone Cool Gray 7 C). 

• Fit: The ergonomic fit was designed using 3D body scanning data to create gender-specific paterns with 

anatomically placed seams and a tailored cut permi�ng full range of mo�on without restric�on. The standard 

fit was a tradi�onal, unisex, box-cut design with a loose and non-contoured shape, typical of basic ins�tu�onal 

PE uniforms. 

Measures 

Three validated psychological ques�onnaires assessed the dependent variables, each demonstra�ng high in-

ternal consistency (Cronbach’s α > 0.80): 

• Intrinsic Mo�va�on: The Intrinsic Mo�va�on Inventory (IMI) measured par�cipants’ subjec�ve experi-

ence related to physical ac�vity. The 7-item Interest/Enjoyment subscale, a direct self-report measure of in-

trinsic mo�va�on, was used. Par�cipants rated items (e.g., “I enjoyed doing this ac�vity very much”) on a 7-

point Likert scale. 

• Self-Confidence: The State Self-Esteem Scale (SSES) measured transient feelings of self-worth. The 6-

item Performance Self-Esteem subscale (e.g., “I feel confident about my abili�es”) was administered, with 

responses on a 5-point Likert scale. 
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• Mood: The Posi�ve and Nega�ve Affect Schedule (PANAS) measured mood states, comprising two 10-

item scales for posi�ve affect (e.g., excited, enthusias�c) and nega�ve affect (e.g., nervous, distressed). Par-

�cipants rated their emo�onal state on a 5-point Likert scale. 

Procedure 

Participants were recruited during their ini�al PE class of the semester. After providing consent, they com-

pleted baseline measures for the IMI, SSES, and PANAS. Par�cipants were then randomly assigned to one of 

the four experimental conditions and instructed to wear their assigned sportswear for the next scheduled PE 

session. 

The experimental session occurred one week later. Upon arrival at the gymnasium, par�cipants changed into 

their assigned sportswear and immediately completed the three questionnaires for a second time (pre-activ-

ity measure). They then participated in a standardized 45-minute PE session led by a certified instructor, 

which included a warm-up, a circuit of moderate-intensity exercises (e.g., bodyweight squats, planks, jumping 

jacks), and a cool-down. The instructor was blinded to the research hypotheses. Immediately following the 

session, participants completed the IMI, SSES, and PANAS for a final time (post-activity measure). After sub-

mitting their final questionnaires, par�cipants were debriefed regarding the study’s purpose. 

Data Analysis 

Data were analyzed using IBM SPSS Sta�s�cs (Version 28). The primary analysis focused on change scores 

between pre-ac�vity and post-ac�vity measurements for each dependent variable. A series of 2 (Color: Red 

vs. Gray) × 2 (Fit: Ergonomic vs. Standard) between-subjects analyses of variance (ANOVAs) were conducted 

on change scores for IMI, SSES, posi�ve affect (PANAS-P), and nega�ve affect (PANAS-N). The significance 

threshold for all sta�s�cal tests was set at α = 0.05. 

RESULTS 

Data from all 256 par�cipants were included in the final analysis. To confirm successful randomiza�on, 2 

(Color: Red vs. Gray) × 2 (Fit: Ergonomic vs. Standard) between-subjects ANOVAs were conducted on the 

ini�al baseline measures (IMI, SSES, PANAS) collected during the first PE class. No significant main effects for 

color or fit, nor significant interac�on effects, were observed for any dependent variable (all p > 0.20), con-

firming psychological equivalence across the four experimental groups at baseline. Descrip�ve sta�s�cs for 
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change scores (post-ac�vity minus pre-ac�vity) on all dependent variables by condi�on are presented in Table 

1. 

 

Table 1. Mean Change Scores (SD) for Psychological Variables by Condition 

Condi�on N IMI (Mo�va�on) SSES (Confidence) PANAS (Posi�ve Affect) PANAS (Nega�ve Affect) 

Red / Ergonomic 64 0.98 (0.45) 0.85 (0.39) 5.11 (2.01) -3.15 (1.55) 

Red / Standard 64 0.89 (0.41) 0.52 (0.35) 4.89 (1.95) -2.88 (1.49) 

Gray / Ergonomic 64 0.55 (0.38) 0.79 (0.42) 4.05 (1.88) -2.95 (1.61) 

Gray / Standard 64 0.48 (0.35) 0.45 (0.33) 3.87 (1.82) -2.76 (1.52) 

Note: IMI = Intrinsic Mo�va�on Inventory (Interest/Enjoyment); SSES = State Self-Esteem Scale (Performance); PANAS = Posi�ve and 

Nega�ve Affect Schedule. Change scores calculated as post-ac�vity minus pre-ac�vity. 

 

Intrinsic Motivation 

The 2 × 2 ANOVA on IMI change scores revealed a significant main effect for color, F(1, 252) = 18.23, p < 0.001, 

ηp
2 = 0.067. Par�cipants who wore red sportswear (Mchange = 0.94, SD = 0.43) reported a significantly greater 

increase in intrinsic mo�va�on than those who wore gray sportswear (Mchange = 0.52, SD = 0.37). The main 

effect for fit was not significant, F(1, 252) = 2.01, p = 0.157. The color × fit interac�on effect was also not 

significant, F(1, 252) = 0.45, p = 0.502. 

Self-Confidence 

For SSES change scores, the ANOVA indicated a non-significant main effect for color, F(1, 252) = 1.34, p = 0.248. 

However, a significant main effect for fit was iden�fied, F(1, 252) = 21.58, p < 0.001, ηp
2 = 0.079. Par�cipants 

in the ergonomic fit condi�on (Mchange = 0.82, SD = 0.41) exhibited a significantly greater increase in state self-

confidence compared to those in the standard fit condi�on (Mchange = 0.49, SD = 0.34). The color × fit interac-

�on was not significant, F(1, 252) = 0.29, p = 0.591. The results for self-confidence are visualized in Figure 1. 

 



MA L                                                               TEXTILE & LEATHER REVIEW | 2026 | 9 | 616-628 
 

https://doi.org/10.31881/TLR.2026.616                                                                       623 

 
Figure 1. Mean Change in Self-Confidence by Sportswear Color and Fit 

Mood (PANAS) 

Analysis of PANAS posi�ve affect change scores revealed a significant main effect for color, F(1, 252) = 8.99, p 

= 0.003, ηp
2 = 0.034. Par�cipants in the red color condi�on (Mchange = 5.00, SD = 1.98) reported a larger increase 

in posi�ve mood compared to those in the gray color condi�on (Mchange = 3.96, SD = 1.85). Neither the main 

effect for fit (p = 0.310) nor the interac�on effect (p = 0.815) was sta�s�cally significant. 

For PANAS nega�ve affect change scores (reflec�ng a decrease in nega�ve mood), the ANOVA revealed no 

significant main effects for color (p = 0.621) or fit (p = 0.488), and no significant interac�on effect (p = 0.850). 

All groups experienced a similar reduc�on in nega�ve affect following physical ac�vity. 

DISCUSSION 

This study sought to determine the extent to which two fundamental sportswear design elements—color and 

fit—influence the psychological states of university students in physical educa�on contexts. The findings pro-

vide clear empirical support for the hypothesis that sportswear is not a passive element but an ac�ve con-

tributor to the student experience. The results demonstrate that specific design choices can independently 

and significantly enhance dis�nct psychological outcomes, specifically intrinsic mo�va�on and self-confi-

dence. By manipula�ng these variables while holding tex�le proper�es constant, the study offers focused 

insights that align with and extend the theory of enclothed cogni�on. 

The significant main effect of color on intrinsic mo�va�on is par�cularly noteworthy. While red sportswear 

aligns with principles of color psychology associa�ng it with heightened energy, excitement, and arousal, it is 

important to consider the neutral-color baseline. Gray (Pantone Cool Gray 7 C) is o�en associated with neu-

trality and formality, but in an ac�ve context, it may be perceived as uninspiring. Thus, the observed main 
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effect may reflect both a mo�va�ng red effect and a poten�ally demo�va�ng gray effect rela�ve to a norma-

�ve baseline. In either case, the results suggest that replacing drab, neutral-colored uniforms with more vi-

brant op�ons could be a straigh�orward strategy for educa�onal ins�tu�ons seeking to enhance student 

engagement. This effect was also observed in the increased posi�ve affect, indica�ng that red contributed to 

a more pleasant emo�onal experience during ac�vity. 

The most compelling result is the strong main effect of fit on self-confidence. Students wearing ergonomic, 

well-fi�ng sportswear experienced a significantly greater increase in performance-related self-esteem than 

their peers in standard, loose-fi�ng garments. This finding underscores the profound connec�on between 

physical comfort, body percep�on, and psychological state. An ergonomic fit, by moving seamlessly with the 

body and providing a sense of tailored support, likely reduces physical distrac�ons and minimizes self-con-

sciousness. When students are not preoccupied with adjus�ng ill-fi�ng clothing or their appearance, they 

can focus more fully on the ac�vity, resul�ng in enhanced competence and confidence. This finding directly 

addresses the challenges of body image anxiety prevalent in this age group and context. 

It is notable that no significant interac�on effects were found between color and fit. Mo�va�on was primarily 

influenced by color, while self-confidence was primarily influenced by fit. This suggests that these design ele-

ments may operate via dis�nct psychological pathways: color influences affec�ve and mo�va�onal states, 

whereas fit impacts cogni�ve and self-perceptual dimensions related to body image and competence. This 

dis�nc�on is valuable for tex�le designers and educators, indica�ng that op�mizing the psychological benefits 

of sportswear requires the simultaneous considera�on of mul�ple design elements, each addressing different 

psychological needs. 

Regarding mood, the analysis of nega�ve affect (PANAS-N) revealed no significant differences between groups, 

as all par�cipants experienced a similar reduc�on. This non-significant finding should not be interpreted as a 

failure of the experimental manipula�on. Rather, it highlights the robust, well-documented mood-enhancing 

effects of physical exercise itself. The standardized 45-minute PE session likely provided a strong psychological 

interven�on that uniformly reduced nega�ve affect across all condi�ons, poten�ally masking any subtle gar-

ment-based influences. 

This research has several limita�ons. First, the methodological design confounded the baseline measurement: 

the pre-ac�vity measure was taken a�er par�cipants had changed into the experimental garment, thus al-

ready reflec�ng its ini�al psychological impact. A change score from the ini�al baseline (prior to randomiza-

�on) to post-ac�vity would have more clearly captured the total interven�on effect. Second, the interven�on 
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was limited to a single 45-minute session, poten�ally capturing only short-term or novelty-based effects ra-

ther than sustained psychological change; for example, the arousal effect of red may diminish or become 

distrac�ng over �me. Third, the manipula�on of fit contained cri�cal confounds, as no measures differen�-

ated between aesthe�c fit (perceived appearance) and func�onal fit (freedom of movement), both of which 

likely contribute to self-confidence. Addi�onally, the ergonomic fit u�lized gender-specific paterns, whereas 

the standard fit was unisex, making the observed main effect inseparable from the psychological impact of a 

unisex garment, which may have different implica�ons for male and female par�cipants. 

Finally, the study’s homogeneous sample, drawn from a mandatory, non-compe��ve Health and Wellness 

course and excluding varsity athletes, limits the generalizability of findings and may explain the absence of a 

color × fit interac�on. Future research should de-confound fit variables, u�lize a true pre-manipula�on base-

line, and inves�gate these effects in longitudinal studies across diverse popula�ons and ac�vity types. 

CONCLUSION 

This study provides compelling evidence that sportswear design significantly influences the psychological 

well-being of students in university physical educa�on courses. By isola�ng the effects of color and fit, the 

research demonstrates that an energizing color (red) can enhance intrinsic mo�va�on and posi�ve mood, 

while an ergonomic fit can bolster self-confidence. These findings empirically validate the applica�on of en-

clothed cogni�on theory to educa�onal sportswear and underscore the importance of considering apparel 

as more than func�onal equipment. Sportswear is an integral component of the learning environment, capa-

ble of shaping student a�tudes, engagement, and self-percep�on. For universi�es, physical educa�on pro-

grams, and tex�le manufacturers, these results highlight a meaningful opportunity: the though�ul, psycho-

logically informed design of student sportswear is not a trivial aesthe�c decision but a poten�al tool for fos-

tering a more posi�ve, inclusive, and mo�va�ng environment for physical ac�vity. While prac�cal and cost 

considera�ons were not addressed in this study, investment in well-designed apparel may be a worthwhile 

strategy for enhancing student health and well-being. 
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