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Abstract 

 This paper explores the schematic associations between gender and business clothing by 

means of a visual search paradigm. Background research on the importance of schemata, 

evidence for gender-based schemata, and the impact of schemata on reaction time are presented.  

Participants perform a computer-based task testing the impact of male and female target images 

wearing business clothing. Analyses indicate a significant effect of image gender on reaction 

time and accuracy, and the impact of each individual image on reaction time and accuracy is 

explored. Our results support the idea of a schematic representation of business clothing 

associated with gender, though there is evidence of potential confounds that may have affected 

findings. Limitations to the current study and future directions of research are discussed.  

Introduction 

 Humans are exposed to a vast quantity of information on a daily basis. The methods by 

which we are able to process, categorize, and interpret information and stimuli that we encounter 

in our lives is debated, but one well-studied theory is that of schema. Schemata are well-defined 

and ingrained mental structure and patterns of thought used to process novel stimuli by placing 

them in an existing category (Collins & Loftus, 1975; Collins & Quillian, 1969). Schemata allow 

individuals to take in new information in an easy and automatic manner (Hedlund, 2010). 

Schemata are undoubtedly useful in many areas of our lives, as they enable quick and efficient 

intake of information.  

Schemata are also difficult to disrupt (Padesky, 1994), and can often lead to stereotypes 

and prejudice (Aosved et al, 2009). If individuals have existing schemata about the role, 

personality, or characteristics of a particular group of people, then the positive aspects of 

schemata can become a source of non-conscious bias (Maddox & Gray, 2002; Aosved et al., 
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2009; Ridley et al. 2000). Schemata have been implicated in studies of gender bias, and mental 

constructs of what it means to be a woman or man may lead to implicit bias towards individuals 

who violate these schematic rules (Valian, 2005; Hogue & Lord, 2007; Williams et al., 2013). 

Implicit bias is defined as unconsciously holding attitudes or beliefs about a particular group of 

people; an example is the assumption that all obese individuals are unhealthy (Teachman & 

Brownell, 2001). While schematic representations may certainly impact explicit biases, wherein 

an individual knowingly and actively holds their prejudiced belief, they are often investigated in 

the context of implicit bias (Kang et al., 2012). 

Due to the mechanisms by which schemata function on a neurological level, 

strengthening associations that are established within schemata leads to faster neural connectivity 

(McKenzie et al., 2014). As a result, images that uphold existing schemata should result in a 

decreased reaction time in tasks that use these images. This result has been observed in multiple 

studies (Tappe, et al., 1994), including in relation to visual stimuli that evoke racial biases 

(Brown et al., 2009; Otten, 2016). Reaction time has also been used as a measure of the strength 

of the associations within the schema (Hedlund, 2010). A 1998 study on the relationship between 

schemata and response time found that “[r]esponse times were consistently found to increase 

with schema strength” (Schützwohl, p. 1182).  

Studies have similarly shown that gender stereotypes may impact participants’ reaction 

times in visual studies. Oakhill et al. published a 2005 study exploring gender stereotype 

information on schemata for certain professions. The experiments offered support for the idea 

that stereotypically gendered images may be more quickly recognized than non-stereotypically 

gendered images. It seems a reasonable assumption that the automaticity of gender biases and 
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stereotypes due to ingrained schematic representations may be responsible for the decreased 

reaction time in the aforementioned studies.  

Previous studies on stereotyping have suggested that clothing is relevant to implicit 

biases related to gender. Studies looking at the relationship between clothing and gender have 

suggested that clothing is often used to indicate gender roles (Beasley & Standley, 2009; Frith & 

Gleeson, 2004). In addition, Barden et al. examined the role of clothing as a modifier of implicit 

racial bias (2004). In the context of this study, black and white male targets were observed 

wearing an orange prison jumpsuit or a business suit. Barden et al. found that modifying clothing 

in a visual search paradigm decreased participants’ reaction times when the clothing matched a 

stereotype; i.e., participants were faster to respond to a black man in a prison uniform than in a 

business suit. As a result, one can conclude that clothing is an aspect of schematic 

representations of white and black men.  

 If clothing is also a factor in individuals’ representations of gender, then based off of 

previously mentioned studies showing decreased reaction time for pairings that ‘fit in’ to a 

schematic representation, one would expect that gender-clothing pairings that are contrary to 

existing schemata would show a difference in reaction time. Business clothing is a suitable 

example of clothing that is generally considered to be associated with one gender over another. 

Men are often associated with suits, although suits can be worn by both men and women 

(Forsythe, 1990). Evidence for business wear being implicated in gender biases based off 

schematic representations of gender comes from studies exploring business dress policies in 

corporations, many of which found that business suits have a strong association with men (Franz 

& Norton, 2001; Peluchette et al., 2006).  
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 This background research suggests that individuals hold biased representations of 

business clothing and gender, with an automatic association between “male” and “business 

clothing”. This should lead to images of men wearing business suits being responded to more 

quickly and efficiently than images of women wearing business suits. However, background 

research has also suggested that women are better than men at recognizing female target images, 

though a similar effect is not shown for male target images, and women are better at recognizing 

female targets than male targets (Loven et al., 2011; Slone, Brigham, & Meissner, 2000; Ellis, 

Shepherd, & Bruce, 1973). If these results are due to perceptual or processing strategy reasons as 

opposed to schematic reasons, as suggested by the authors, the effects may present a confound to 

the hypothesized reaction time effect of the male/business suit schematic association. As the 

authors of this paper do not explain their results in the context of schematic representations, it is 

difficult to know if this finding would continue to hold true in a study exploring gender and 

clothing stereotypes. This contradicting evidence led us to hesitate in assuming a specific 

direction of the impact of gender/clothing biases in the context of business clothing.  

 Our hope in performing this study was to explore the presumed automaticity of gender-

clothing stereotypes. We hoped to explore the question of whether there is a significant 

difference in individuals’ speed in identifying male and female targets wearing business attire. 

We further hoped to investigate whether participants’ gender would impact their speed in these 

identifications. Due to the conflicting nature of available background research, our hypothesis 

was that the gender of the target wearing business clothing in a target image would significantly 

impact participants’ reaction times, without establishing an a priori assumption of the direction 

of this effect.  

Methods 



ASSOCIATIONS BETWEEN BUSINESS CLOTHING AND GENDER SCHEMATA 5 

 For this study, 19 participants were recruited to participate in a computer-based task. 12 

of the participants were female and 7 were male, all participants were recruited using 

convenience sampling. Participant ages were not recorded using the Tellab software. Participants 

were directed to the study through a link via email or Facebook, and then ran the study on their 

personal computers. The task used in this study was a modified visual search paradigm, created 

and implemented using the Tellab website.  

 Upon beginning the task, participants were shown a screen that they were exposed to 

until they pressed a spacebar. Prior to the experimental phase of the task, participants were 

exposed to four images for two seconds each in a randomized order, presented in the center of 

the screen. Images were sized 100 by 125 pixels. The images consisted of the head and upper 

body of four individuals, matched for skin color, image size, and neutral facial expression (see 

Fig. 1). The individuals in the images were wearing business attire. Two of the images were male 

individuals wearing business attire consisting of a white shirt, black jacket, and tie, and the other 

two images were female individuals wearing business attire consisting of a white shirt and black 

jacket. The four images were obtained using open-source picture websites online. 

 

Figure 1. The four target images used. 

Participants were shown an instruction screen before beginning the experimental phase of 

the task. For each trial within the experimental phase, participants were exposed first to a 

fixation cross, presented in the center of the screen for one second, and then to one of the four 

images in the center of the screen (see Fig. 2) for 500 miliseconds. Participants were then 
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presented with a 2x2 array containing all four images (see Fig. 3). The array contained all four 

images evenly spaced, and participants were asked to locate the image presented immediately 

prior to the array. Upon clicking on the correct image, the word ‘correct’ appeared on the screen 

in green, and a blank screen appeared. Participants then had to click the spacebar in order to 

continue to the next trial.  

 

 Figure 2. Example stimulus.  Figure 3. Example array. 

 In order to prevent a confound from the position of the image within the array, each 

possible spatial combination of 4 images was created. This resulted in 24 2x2 arrays, each of 

which was presented one time for each of the four target images. As a result, each participant 

completed 96 total trials in the experimental phase of the task. The order of these 96 trials was 

randomized. 

 Upon completing the experimental phase of the task, we asked participants about their 

gender using the Tellab website. Participants saw a screen stating: “If you identify as male-- 

press 0; if you identify as female-- press 1; if you identify as a gender not listed, or do not 

identify with a gender press 2.” Participants’ responses to this question were recorded by Tellab. 

Results 
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 We began with analyzing our data for outliers. After calculating a mean RT for each 

participant, we removed individual data points that were more than two standard deviations from 

that participants’ mean. Overall, 66 out of 1,782 data points were removed, or approximately 

3.7%. For our reaction time analysis, we also removed 42 incorrect trials out of 1824 total trials. 

Prior to further data analysis, we ran descriptive statistics on our overall reaction time (RT) data 

as a criterion variable. We observed normal kurtosis and skew (kurtosis 4.341, skew 1.086) and 

so ran our analyses on our normal RT data. 

 After removing outliers, we ran statistical analyses on our RT data. In order to explore 

the impact of the gender of the image presented on reaction time, as well as to establish if the 

gender of the participant impacted reaction times, we ran a repeated-measures mixed design 2x2 

analysis of variance on our data. We chose to use this ANOVA as there were two predictor 

variables, one within-subject and one between-subject. The within-subject factor was the gender 

of the image presented (IG), which had two levels (male and female), and the between-subject 

factor was the gender of the participant (PG), which also had two levels (male and female). The 

criterion variable analyzed was the RT, because of our interest in the impact of IG on participant 

speed.  

 The results of this ANOVA showed a significant main effect of IG on RT, with images 

with a male IG showing a mean of 1043.85 miliseconds, and images with a female IG showing a 

mean of 925.526 miliseconds. The F value of image gender was F(1,17) = 156.008, and the 

significance value was p<3.819 E-10, indicating that images with a male IG were responded to at 

a significantly slower speed. This can be seen in Figure 4, which displays the mean RT broken 

by PG and IG. The blue series of columns represent the male IG, which are visibly higher than 
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the orange series of columns, representing the female IG. The effect size was large, with a partial 

eta squared of .906.  

 

Figure 4.  Mean reaction time by PG and IG. 

This ANOVA showed no main effect of PG. The F value of PG was F(1,17) =1.171, and 

the significance value was p = .294, indicating that there was no significant difference in reaction 

time based on the gender of the participant. Furthermore, no significant effect of the interaction 

between IG and PG was observed, with an F value of F(1,17) = .524 and a significance value of 

p = .469.  

 Since we observed a significant main effect of IG, we chose to further explore the impact 

of each of the four different images presented during our experiment. After taking each 

participants’ mean RT for each of the four images, we ran a repeated-measures mixed-design 

4x2 analysis of variance on our data. We ran this ANOVA since we were looking at the impact 

of a within-subject factor (which image was being presented) and a between-subject factor (PG). 

Within both IG categories, we assigned each of the two images to an arbitrary categorization 

letter, A or B. This resulted in the four images being labelled ManA (MA), ManB (MB), 

WomanA (WA), or WomanB (WB). Our results showed a significant main effect of which 
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image was presented. All pairwise comparisons of RTs by type of image were significant except 

for the comparison between MA and MB. The F value was F(3,15) = 57.385 and the significance 

value was p = 1.88 E-8. The partial eta squared was .920, and the effect size was large. This 

ANOVA showed no main effect of PG (F(1,17) = .286, p = .6), or interaction between PG and 

IG (F(3,51) = .931, p = .433). The mean RTs for each of the four images analyzed can be seen in 

Figure 5, below. 

 

Figure 5. Mean reaction time by each of the four images used. 

 We further investigated accuracy within our experiment. We ran the same two ANOVAS 

on our accuracy values as we did on our reaction times, using each participants’ mean error rates. 

Our first ANOVA for accuracy was a 2x2 mixed methods repeated measures ANOVA. The 

results are presented in Figure 6, below, and show that images with a male IG were more 

accurate than images with a female IG. We observed a significant effect of IG on accuracy, as 

images with a male IG showed a mean error rate of .789 errors per image type, and images with 

a female IG showed a mean error rate of 1.421 errors per image type. The F value of image 

gender was F(1,17) = 7.742, and the significance value was p=.013. Further, there was no 
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significant effect of PG on accuracy, with an F statistic of  F(1,17) = .336, and the statistical 

significance was p = .570. There was also no significant interaction of IG and PG, with an F 

statistic of F(1,17) = .079 and a statistical significance value of p = .782.  

 

Figure 6. The average number of errors per image category by IG and PG.  

 Our second test for accuracy data, a 2x4 repeated measures mixed-method ANOVA, 

investigated the impact of each individual image on accuracy while also accounting for PG. We 

observed an overall statistical significance depending on which image was presented, with an F 

value of F(3,15) = 14.779 and a p value of p = 4.751 E-7. The partial eta squared was .465, 

showing a medium effect size. The only significant pairs were pairs including WA (MA/WA, 

MB/WA, and WB/WA), p<.001. All other pairwise comparisons were not significantly different 

from each other. These data can be seen in Figure 7, which displays the mean accuracy of the 

four images. The left cluster of columns represents the male IG, which are visibly higher than the 

right cluster of columns, representing the female IG. This ANOVA showed no main effect of PG 

(F(1,17) = .336, p = .570 or interaction between PG and IG (F(3,15) = .480, p = .701). 
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Figure 7. Average number of errors for each of the four images used 

Discussion 

 The results of our 2x2 ANOVAs suggest that there is a significant difference in reaction 

time as a result of IG, as images with a female IG were responded to more quickly. Our initial 

hypothesis, which was that participants will show a difference in reaction time when presented 

with images of women and men wearing business clothing, appears to be supported by these 

data. The fact that trials with a female IG were responded to more quickly is surprising 

considering background research that suggests a schematic link between business suits and 

‘men’. This discrepancy may be due to several possible confounds, outlined below. Accuracy 

also reflected a significant difference based on IG, but it showed that participants were more 

accurate on trials with a male IG. Participants showed a speed-accuracy tradeoff, which may be 

due to participants responding to trials with a male IG with more care and attention. It may also 

be that the target images with a female IG were more visually distinct than the target images with 

a male IG, causing participants to have to slow down to be able to distinguish between the two 

male images. This would show an increased reaction time and increased accuracy that may 

override potential effects of schematic representations of clothing and gender. 
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These ANOVAs also showed that there was no significant impact of PG on reaction time 

or accuracy. Given that our initial hypothesis was in relation to the IG and not the PG, this result 

does not impact our predictions. This is an expected result, though it is important to note that 

some background research does suggest that PG may impact reaction time in some cases. Blough 

& Slavin, for example, found in their 1987 study that female participants were slower to react in 

choice and visual search tasks, which influenced our study design by motivating us to include a 

question on participant gender.  

 These ANOVAs further showed no significant interaction between IG and PG for either 

reaction time or accuracy. This means that participants’ responses to images of a particular 

gender were not influenced by their own gender. This was an interesting observation, as while 

we did not hypothesize that PG would impact RT or that there would be an interaction between 

PG and IG, we were aware that there could potentially be an in-group or out-group bias. An in-

group bias occurs when members of a particular group show better performance on a task 

relating to their own group, and out-group bias occurs when members of a group show better 

performance related to the group that they are not a part of. This would have appeared as 

members of a particular PG showing increased reaction times to images of their same gender, 

and this trend would have been revealed through an interaction. Had our results shown an 

interaction between PG and IG, then our data would have supported prior research suggesting 

that women show an in-group bias towards visual stimuli of women (Loven et al., 2011). 

 Our second set of ANOVAs were intended to determine to what extent each of the four 

images used in our task drove the differences in reaction time. Our ANOVA results suggested 

that while the differences between the male images and both female images (pairwise 

comparisons of MA& WA, MA & WB, MB & WA, and MB & WB) were significant for RT and 
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accuracy, as expected, the differences between the two female images (WA & WB) were 

significant as well. We see that WB appears to be driving the difference in RT with a quicker 

RT, while WA appears to be driving the difference in accuracy, with a higher error rate. This 

suggests that there was some difference between the two female images that may have driven our 

overall reaction time differences.  

When attempting to determine the cause of the difference in RT and accuracy, the impact 

of hair color becomes apparent. WB is an image of a woman with long blonde hair on one 

shoulder, while WA has long black hair, parted over both shoulders. Previous studies have 

suggested that hair color is an extremely salient stimulus (McArthur & Ginsberg, 1981), and as 

such, may drive reaction time differences. Hair color and salience may also impact accuracy, as 

WB may be more easily recognized in an array. If this is the case, then our results may be 

measuring the simple visual salience of the target image with blonde hair, rather than tapping 

into schematic associations between gender and clothing. It may be, as previously mentioned, 

that WB’s blonde hair color makes her visually distinct, and participants click on her faster. The 

reason for WA’s high error rate cannot be determined from our existing data, but steps can be 

taken to reduce potential confounds. 

One way to avoid this confound would be to use images taken from a larger database of 

images. Images of targets with their hair up or images in black and white could be used to avoid 

this confound. Access to a repository of images would also allow greater exploration of other 

factors overlooked in this study, one of which being the suits worn in the target images. 

Although we attempted to use photos that were as similar as possible, it was difficult to find male 

images wearing a suit and shirt but no tie. Images containing targets wearing the same outfit and 

with hair color controlled for would ideally be used for future research. Another way to control 
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for this confound would be to implement a control condition, perhaps using only the faces of 

individuals or using non-business clothing. Though care must be taken in ensuring a control 

condition does not include clothing that may have its’ own connections to gender schemata, if an 

effective control condition could be established, it would help to isolate the effects of business 

wear on schematic representations of gender from other issues of perception and performance. 

Another factor that should be explored in the future is that of race. The target images 

used in this study were all light-skinned, largely due to a dearth of images of darker-skinned 

individuals wearing business clothing and with a neutral expression online. Established 

background research has explored the role of clothing in racial schemata, and it would be useful 

to determine how schemata of race and gender intersect (Barden et al., 2004). We note that our 

results here cannot be generalized to a population of darker-skinned individuals, which should be 

explored in future research. 

An important consideration for future research is the methodology by which the study 

was implemented. Due to the nature of our participant recruitment, participants took the task 

online and individually, on their own personal computers. This leads to many confounds: some 

participants may have computers with larger screens or slower internet connectivity, and without 

experimenter observation, it is possible that participants took breaks during the blank screens that 

were presented between each trial. In addition, multiple of our male participants took the study 

while pressed for time during a class period in an attempt to take as many studies as possible 

while in the classroom, while few of our female participants experienced the same time 

constraint. Future directions of research could include replicating this study in a controlled 

environment to determine if the results observed here have high retest reliability.  
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These confounding factors may certainly be significant. Our initial hypothesis that the IG 

would significantly impact participants’ reaction time does appear to be supported from our data. 

Background research would suggest that schematic activation occurs more quickly for images of 

men wearing business clothes, due to the strong schematic link between business clothing and 

biased notions of the roles of men and women in the workplace. However, some background 

research suggested that PG and IG may interact in a manner that caused female faces to be 

identified faster by women, and so our initial hypothesis was non-directional. Our results suggest 

that images of women wearing business clothing are responded to more quickly than images of 

men wearing business clothing, which is surprising. The possible impact of confounding 

variables, such as hair color, lead us to conclude that while we show significance based off of the 

IG, we cannot conclusively confirm that this difference is caused by the business clothing seen in 

the images.  

This study has established a visual search paradigm intended to test the strength of 

schematic associations between gender and business clothing, which can hopefully be further 

developed in future research. The topic of gender-business clothing stereotypes has important 

implications. Evidence for this implicit bias can help motivate gender bias reduction programs, 

raise awareness of implicit bias in the workforce, and foster the advancement of women in 

corporate cultures (Heilman, 2012). We hope that this study provides a step forward on the path 

towards reducing gender bias in the workplace. 
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