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Human visual behavior on a product significantly affects their purchasing behavior during online shopping. In this study, two experimental studies were performed to investigate human visual behavior and preference for sneakers using an eye tracking technology. The first study discovered that shoelace and vamp areas of interests (AOIs) attracted more attention than the other AOIs. The second study explored the factors affecting human behavior on sneakers, which employed 30 students from different professional backgrounds (i.e., such as fashion and non-fashion disciplines), and examined 24 sneakers, i.e., combinations of four shoelace styles and six vamp materials. The results showed that both genders irrespective of their professional backgrounds were more concerned about the shoelaces than vamps. The shoelace AOI gained more attention of females than males, while the vamp AOI was more concerned by males than females. The vamp AOI was more concerned by non-professionals than professionals, while the shoelace AOI was paid more attention by professionals than non-professionals. Besides, flat or round shoelaces, canvas, and cow leather or cotton flannel vamp materials were more preferred by the participants than the other types. The findings are of great help for the fashion product designers, the manufacturers, and the sellers to provide the product required by the customers.
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INTRODUCTION

In recent times, e-commerce has become the mainstream of shopping channel. In 2020, global retail e-commerce sales reached up to US$3.9 trillion (Statista, 2021a), accounting for 24% of China's total retail sales (Statista, 2021b). Sneakers are one of the most popular products, especially favored by young people (Lindsay-Prince, 2013; Matthews et al., 2021). Young consumers usually make a purchase decision based on the pictures and the text introduction of a product, and the pictures are found to exert a more important role (Kim and Lennon, 2008). Therefore, to increase online sales, it is important for fashion designers, product photographers, and web designers to know how the e-consumers view and interpret pictures of sneakers.

As visual attention on product pictures significantly affects consumers' decision-making action (Milosavljevic and Cerf, 2008), it is important to investigate the factors influencing human visual behavior and preference for a product. It is consistently found that product cues and human factors are the two main influencing factors (Berlyne, 1971; Yang et al., 2002; Karjalainen, 2003; Herpen and Trijp, 2011). The product cues involve two aspects, i.e., experience attributes (e.g., material, texture, thickness, and softness) and search attributes (e.g., shape, color, and size) (Wright and Lynch, 1995; Caswell, 2002; Overmars and Poels, 2015). Lin and Wei (2016) discovered that the bodies of fragrance bottles with sphere shapes and textured surfaces were more preferred by the participants. Fenko et al. (2010) discovered that the wool material was scored higher than the other materials for the pleasantness of scarves. Moreover, studies found that compared to viewing a static product image, using a hand simulating to touch a product image (e.g., a scarf) could significantly increase the perceived diagnosticity of the experience attributes of a product (Overmars and Poels, 2015). Regarding the influence of human factors, scholars found that there exist gender differences in visual attention to a picture. Holbrook (1986) detected that females were more visually oriented and more intrinsically motivated than males. Darley and Smith (1995) discovered that females were comprehensive information processors attracted by subtle cues, while males were selective information processors ignoring subtle cues. In addition, it was also reported that there were gender differences in saccade path between the area of interests (AOIs), and females presented more explorative fixating behavior, longer scan paths, and faster scan speed than males when viewing a picture of the indoor environment (Sargezeh et al., 2019). Besides, the visual behaviors of people from various professional backgrounds are different. Park et al. (2012) revealed that the trained viewers (e.g., designers) exhibited a longer total duration time and more numbers of fixation points than the untrained viewers. Nodine et al. (1993) found that compared with artists, the untrained viewers tended to be more attracted by the representational issues instead of the perceptual organizing function of symmetry.

For investigating consumers' preferences and perceptions of a product, various methods were employed. The semantic differential (SD) method was a widely applied method, which adopted a semantic rating scale measuring the consumers' feelings and attitudes toward the products (Osgood et al., 1957; Guo et al., 2016; Kim and Yun, 2018). However, this subjective assessment suffers from several limitations, such as the relatively small number of subjects employed, difficult description for the subtle and sensitive impression of the products in words (Ho and Lu, 2014), and hard expression of the emotions elicited by product features (Qu and Guo, 2019). As a result, objective methods such as eye-movement tracking, electroencephalography (EEG), and electromyography (EMG) technologies could accurately measure humans' original emotions by detecting their physiological signals when viewing a product. For example, Ho (2014) utilized eye-tracking technology to examine the AOIs of handbags and found that the handle AOI gained more visual attention of females than the other AOIs. Guo et al. (2016) explored the relationship between users' eye movements and their experience level when looking at smartphones, revealing that the users with high-level experience showed shorter first fixation time, longer total fixation time, and larger pupil diameter than those with low-level experience. Furthermore, using both EEG and eye-movement data obtained, Li et al. (2017) applied a fuzzy comprehensive evaluation model to quantify the evaluation factors affecting the shirt appearance of females.

In view of the above, a series of studies were performed on the various product designs using objective methods. However, the research on human visual attention and preference for sneakers gained little attention. To provide solid recommendations for sneaker design, this study aims to explore the factors affecting human visual attention and preference for sneakers online using eye-tracking technology. Two experimental studies were conducted. In the first experiment (Experiment 1), the two most attractive AOIs of sneakers were selected, i.e., the shoelace and the vamp AOIs, and in the second experiment (Experiment 2), the effects of shoelace styles and vamp materials on human visual behavior and preference were examined. It was noted that to simplify the experimental design, the other factors such as color, size, thickness, and softness of the sneakers were not discussed. In addition, the effects of gender and professional background on human visual behavior and preference for sneakers were also investigated.



EXPERIMENT 1: MAIN AREA OF INTERESTS


Methods


Participants

A total of 30 University students were recruited in this study, including 12 professionals (6 males and 6 females) and 18 non-professionals (9 males and 9 females). It is noted that the 12 professionals are specialized in fashion design, having received more than 2-year's professional training, and rated high by their course teachers, and the 18 non-professionals were from non-design disciplines, having no understanding of design. Their average (with standard deviation) age, height, and weight were 21.55 ± 1.44 years, 165.85 ± 7.63 cm, and 56.5 ± 8.56 kg, respectively. It was noted that the participants had no vision problems such as short sight, color blindness, and color weakness. In addition, to avoid the possible effect of cultural backgrounds on the experiment, the selection of participants was such that all participants grew up in the Guangdong province of China.



Stimuli

To distinguish the AOIs of sneakers, extensive research was conducted to select the sneaker pictures from well-known websites, namely, Amazon, Alibaba, Taobao, and Jingdong. The extensive search yields a great number of potential sneaker pictures, and the pictures were included according to the following criteria based on the objective of this study: (1) The sneakers should be popular online, among the top 50 shoes on the four websites; (2) The sneakers with famous logos (e.g., Nike brand) or the well-known famous design features (e.g., Adidas' three horizontal stripes) were excluded; (3) The sneakers should be displayed at approximately 45° from the horizontal line to be more stereoscopic and realistic; (4) The sneakers should be diverse in color, shape, material, and design details; (5) The sneakers were unisex.

After the selection, a total of 200 sneakers were included. Further selection was performed by two experts who have more than 8-years of experience in the fashion industry and two college teachers who have more than 10-years of experience in fashion design. Finally, 18 sneaker pictures were selected for further study.



Apparatus

The eye-movement data of participants were captured by Eye Link 1000 plus (SR research, Canada) and the sampling rate was 1,000 Hz. The 18 sneaker images were edited and displayed in E-Prime Professional 3.0 software. During the tests, the images were randomly presented in the center of a 21-inch Liquid Crystal Display (LCD) monitor with a resolution of 1,920 × 1,080 pixels. Noteworthy is that the sneaker had a width of 20.5 cm and was located in the middle of the image, taking up two-thirds of the image area. The background of the image was gray (Red Blue Green (RBG): 101, 101, 101). Data viewer software (SR research, Canada) was adopted to capture the interest areas and analyze eye-movement data. It was noted that the experiment was conducted in a closed quiet room with good lighting conditions. The air temperature and relative humidity (RH) in the room were controlled at 26°C and 50% RH, respectively.



Procedure

Upon arrival at the testing room, the participants sat on a chair and put on their chins on the handle fixed on a desk. Then, the height of the handles was adjusted to ensure that the eyes of the participants were facing the center of the screen in a comfortable posture. Before each formal test, calibration was required to ensure the accuracy of the eye-movements data captured, in which the participant followed “+” signs which emerge sequentially in the specified five positions of the screen.

During the tests, the participants consistently looked at the “+” sign at the center of the screen for 10 s until the stimulus appeared. Then, each sneaker image was presented for 5 s. After that, the participants rated their preference for the sneakers using a 5-point scale, ranging from 1 (“dislike very much”) to 5 (“like very much”) (Chai et al., 2015). The above procedure was repeated until all sneaker images were examined (Figure 1). It was noted that all images were randomly displayed on the screen to minimize the influence of physiological factors such as visual fatigue. In addition, to help the participants fully understand the experimental process, a pre-test using two images of sneakers like the selected ones was conducted following the above procedure before each formal experiment, which is not included in the final data analysis. Figure 2 displays the situation of the experiment.


[image: Figure 1]
FIGURE 1. The testing procedure of the sneakers.
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FIGURE 2. An image of the experiment.




Determination of the Areas of Interests

Areas of interests refer to the divided regions before the experiment according to the feature of the research object, and the eye-movement data were captured in these regions, which were used to find the main areas of interest of the object (Ho, 2014).

According to the design features of the sneakers, five AOIs were divided, i.e., toe cap (RTC), shoelace (RSL), vamp (RVP), counter (RCT), and sole (RSOL), shown in Figure 3A. The eye-movement signals collected from these five AOIs could be used to analyze the visual attention of the participants. The total fixation duration and the average number of fixation points were used to detect the AOIs of sneakers that gained more attention of the participants. Figure 3B shows the heat maps of four sneakers from a participant for example.


[image: Figure 3]
FIGURE 3. Samples of stimuli sneaker images. (A) Display of the AOIs of a sneaker, i.e., toe cap (RTC), shoelace (RSL), vamp (RVP), counter (RCT), and sole (RSOL). (B) Display of the heat maps of four sneakers from a participant for example.




Statistical Analysis

A one-way ANOVA was carried out to analyze the differences in eye-movement signals of the participants between any two of the five AOIs, which was corrected with Bonferroni multi-comparison. All data were analyzed using SPSSv.22 (IBM Inc., USA). The differences were presented as p-values and the statistically significant differences were set as p < 0.05 and p < 0.01, marked as “*” and “**,” respectively.





RESULTS AND DISCUSSION

Table 1 shows the one-way ANOVA analysis results of the eye-movement signals. It was clearly seen that there were significant differences in both total fixation duration [F(4,2655) = 776.42, p < 0.001] and the average number of fixation points [F(4,2655) = 845.78, p < 0.001] among the five AOIs.


Table 1. The descriptive statistics and results of repeated measures ANOVA for an eye-tracking index in Experiment 1.

[image: Table 1]

Specifically, significantly longer total fixation duration was observed in RSL (1,739.01 ± 904.32) than RVP (1,569.96 ± 845.6) (p < 0.001), RSOL (324.90 ± 479.37) (p < 0.001), RCT (281.27 ± 414.94) (p < 0.001), and RTC (184.08 ± 273.88) (p < 0.001), and RVP showed longer fixation duration than RSOL, RCT, and RTC (p < 0.001). In addition, significantly larger numbers of fixation points were detected in RSL (6.43 ± 3.18) than RVP (6.01 ± 3.18) (p = 0.027), RSOL (1.28 ± 1.84) (p < 0.001), RCT (1.01 ± 1.43) (p < 0.001), and RTC (0.73 ± 1.10) (p < 0.001), and RVP showed larger numbers of fixation points than RSOL, RCT, and RTC (p < 0.001). The results indicated that the shoelace AOI (RSL) and shoe vamp AOI (RVP) received more attention than the other AOIs.

Previous studies found that human beings tended to be attracted by the feature and brand of a product (Pieters and Warlop, 1999; Corbetta and Shulman, 2002; Ho, 2014; Laan et al., 2015). Normally, the shoelace and vamp of the sneakers contained more design features than the other regions. Specifically, the design features in the shoelace include color, a contrast of texture, brands, etc.; those in the vamp involve material, brands, text, patterns, etc.; and those in the other regions often include materials and patterns. It is thus speculated that the shoelace and vamp attracted more attention than the other AOIs due to the more design features in the two regions. The finding may be consistent with that of Ho (2014) who found that people had more interest in the handle region of the handbag which owns more design features than the other parts.

Another possible reason is that the areas of shoelaces and vamp were larger than the other AOIs due to the display of the sneaker images (Figure 2), resulting in longer fixation duration and a greater number of fixation points. This does not negate the experimental design, as the display of the sneakers was the main way of the presentation online.



EXPERIMENT 2: MAIN FACTORS AFFECTING THE VISUAL ESTHETIC PREFERENCE


Methods


Participants

In this study, 30 Chinese University students (15 males and 15 females) were employed. Assuming an effect size f = 0.4, α = 0.05, and power (1-β) error probability of 0.95, 12 participants would provide enough power to detect a significant difference (G*Power, version 3.1.9.2), indicating that the number of participants employed here is enough. It is noted that 14 participants (7 males and 7 females) are professionals, and 16 participants (8 males and 8 females) are non-professionals, and the definition of the “professional” is the same as that in Experiment 1. The age of the participants ranges from 18 to 22 years (20.74 ± 1.19 years). The participants had no vision problems and no history of taking drugs or alcohol.



Stimuli

As observed in Experiment 1, the shoelace (RSL) and vamp (RVP) of sneakers were the two main AOIs, and thus examined for their design features in affecting the human's visual behavior and preference. It was noted that the sneaker most favored by participants was selected as the sample to be designed (3.52 ± 0.78) (Figure 4). Four typical types of shoelaces, i.e., flat (FS), round (RS), hook-and-loop strap (HS), and elastic strap shoelaces (ES) (Figure 5A), and six types of vamp materials, i.e., canvas (CV), cotton flannel (CF), coarse plain weave fabric (CPWF), cow leather (CL), swede leather (SL), and artificial leather (AL) (Figure 5B), were combined to produce 24 sneaker designs. Noteworthy is that the rest three AOIs of the sneakers remained the same for the 24 images. It was also noted that the shoelaces and vamp materials were extracted from the images on the websites and processed by Photoshop CS6 (Adobe Systems Inc., United States). After the removal of colors, the sneakers turned gray, and the backgrounds were white. The size of the images, the position of the stimuli on the screen, and the size of the stimuli were kept the same as those in Experiment 1.


[image: Figure 4]
FIGURE 4. The chosen sample for further design. (A) The original picture. (B) The picture after the removal of color.



[image: Figure 5]
FIGURE 5. Typical shoelaces and vamp materials obtained from the websites. (A) The four types of shoelaces. (B) The six types of vamp materials.




Apparatus and Testing Procedure

The eye-tracking apparatus, the image display, and the data acquisition software were the same as those used in Experiment 1. In addition, the testing procedure here followed that described in Experiment 1. Noteworthy is that the sneakers for stimuli were the 24 sneaker images, a combination of the four types of shoelaces and six types of vamp materials (Figure 5).



Eye-Tracking Measures

The aim here was to examine the effects of the shoelace and vamp design features, the genders, and professional backgrounds on human visual behavior and preference for sneakers. Hence, the total fixation duration, the average number of fixation points, and average pupil size were used for the assessment. These eye-movement indexes were widely used to assess the attractiveness of particular AOIs (Ho, 2014) and the level of concern or preference for particular AOIs (Qu and Guo, 2019).



Statistical Analysis

One-way ANOVA corrected with Bonferroni multi-comparison was used to analyze the differences in eye-movement data among genders, professional backgrounds, styles of shoelaces, and materials of vamps. The p-values, “*” and “**” have the same meanings as those in Experiment 1.




Results and Discussion


The Effects of Genders

Figure 6A shows the effect of genders on the total fixation duration of the participants. The significant differences were found in the total fixation duration between genders in the shoelace AOI [F(1,683) = 17.60, p < 0.001] and vamp AOI [F(1,683) = 42.80, p < 0.001]. Specifically, females tend to spend more time in viewing the shoelace AOI than males, while they showed shorter fixation duration in the vamp AOI than the males. The possible explanation is that females were more interested in the appearance of sneakers than males, and less interested in the function of sneakers than males (Brownmiller, 1984). This may be consistent with the findings of the previous studies that reported females are more interested in the design details of a product (Qu and Guo, 2019), and males were more concerned about the functional items rather than the appearance items of a product (Dittmar et al., 1995). For the sneakers, the shoelace AOI may represent an area that requires detailed design, and the vamp AOI may be the main functional area.


[image: Figure 6]
FIGURE 6. Gender difference in eye-movement data. (A) The total fixation duration. (B) The average number of fixation points. (C) The average pupil size.


It was also discovered that for both males and females, a significant difference in total fixation duration was detected between the two AOIs (p < 0.001). They spent more time looking at the shoelace AOI than the vamp AOI (p < 0.001). In this study, the shoelace AOI was dominated by the search attributes (e.g., shoelace styles), which were primarily processed by vision. Differently, the vamp AOI was featured with experiment attributes (e.g., material and texture), which were processed by both vision and touch. When shopping online, consumers could not touch the vamp materials, and the gain of experiment attribute information mainly relies on transforming the tactile to vision sense. Some researchers discovered that vision sense can be used in conjunction with, or instead of, the other sensory information exploration to form impressions of objects (Hollier et al., 1999; Yazdanparast and Spears, 2012). However, it is found that transforming tactile to vision sense was not effective to recognize product cues using a still picture. Some researchers found that simulating stroking gestures on a product picture improved the consumers' impression of the experience attributes of a product (Overmars and Poels, 2015). As a result, on the condition of using only a still product picture, the participants tend to spend less time exploring experiment attribute cues than search attribute cues. This may explain the finding here that participants spend more time viewing the shoelace AOI than vamp AOI.

Figure 6B shows the effect of genders on the average number of fixation points of the participants. There was a significant difference in the fixation points between the two genders for both shoelace [F(1,683) = 18.51, p < 0.001] and vamp AOIs [F(1,683) = 9.05, p < 0.01]. A significantly greater number of fixation points were found on females than males in the shoelace AOI, while fewer fixation points were detected on females than males in the vamp AOI. This indicates that females searched more frequently than males in shoelaces. The possible explanation is that females tend to respond to subtle cues, while males tend to use heuristics processing and miss subtle cues (Darley and Smith, 1995). This may be consistent with the finding of Sargezeh et al. (2019) who found females exhibited faster speed in examining a product detail than males. Differently, females searched less frequently than the males in the vamp AOI, possibly because they displayed shorter fixation duration in this region. Besides, the significant differences were found in the average number of fixation points between the two AOIs for both males [F(1,716) = 20.51, p < 0.001] and females [F(1,650) = 125.29, p < 0.001]. Both males and females viewed more frequently at the shoelace AOI than the vamp AOI. This may be consistent with the previous finding that human beings are more concerned about the appearance of a product (e.g., shape and size), which dominated the shoelace AOI.

Figure 6C displays the effect of genders on the pupil sizes of participants. There were the significant differences in the pupil sizes between the two genders in the shoelace AOI [F(1,683) = 20.14, p < 0.001] and vamp AOI [F(1,683) = 25.31, p < 0.001]. Females showed remarkably larger pupil sizes than males in both shoelace and vamp AOIs. No difference was discovered between the two AOIs for both males and females (p > 0.05). According to previous studies, human pupillary response to a stimulus reflects their emotional arousal to it (Ho and Lu, 2014). They have large pupil sizes when viewing positive and negative stimuli than viewing neutral stimuli (Bradley et al., 2008), and females were more apt to show larger pupil diameters when viewing pleasant and neutral product images than males (Qu and Guo, 2019). These may explain the finding here that females showed larger pupil sizes than males when observing both shoelaces and vamp AOIs. It indicates that females were more remarkably evoked by the sneakers than males.

However, for the subjective evaluation, a similar score was achieved for females (2.99 ± 0.84) and males (2.92 ± 0.85) for the sneakers, and no significant difference was found between the two genders [F(1,683) = 0.94, p = 0.33]. The subjective evaluation manifested that the differences in visual attention between the genders did not stir up differences in their preference for the sneakers. The possible explanation is that the sneakers are the common unisex types, and thus no difference in the preference between the genders was observed.



The Effect of Professional Backgrounds

Figure 7 exhibits the effect of professional backgrounds on the eye movements of participants. There were significant differences in the total fixation duration between the professionals and non-professionals in both shoelace [F(1,683) = 71.81, p < 0.001] and vamp AOIs [F(1,683) = 32.37, p < 0.001]. It is found that the professionals spend longer time in viewing the shoelace AOI than non-professionals (Figure 7A). The possible reason is that the professionals were more concerned with design features than the non-professionals because of their professional knowledge backgrounds. This may be consistent with the study of Park et al. (2012) who found that the viewers that received esthetic training were more sensitive to the changes in design details. Differently, the non-professionals displayed a shorter time in looking at the vamp than professionals (Figure 7A). The possible explanation is that compared to the professionals, the non-professionals tended to be more concerned about the functionality of a product. For both professionals and non-professionals, significant differences were found in the total fixation duration between the two AOIs (p < 0.001), i.e., they spend more time fixating on the shoelace AOI than the vamp AOI. This may be consistent with the previous studies that human beings were more interested in the appearance of a product.


[image: Figure 7]
FIGURE 7. The effect of professional backgrounds on the eye movements of participants. (A) The effect on the total fixation duration. (B) The effect on the average number of fixation points. (C) The effect on the average pupil size.


It is also observed from Figure 7B that the professional background exerted a significant role in affecting the average number of fixation points in the shoelace AOI [F(1,683) = 22.77, p < 0.001] and the vamp AOI [F(1,683) = 53.51, p < 0.001). A significantly greater number of fixation points were found for the professionals in the shoelace AOI, while a smaller number of fixation points were discovered on the non-professionals than the professionals in the vamp AOI. The possible explanation is that the professional background of the professionals may make them more attentive to the design details. On the contrary, the non-professionals are more concerned about the functionality of the products. Another possible reason is that compared to the non-professionals, the professionals displayed significantly longer fixation duration in viewing the shoelace AOI and remarkably shorter fixation duration in looking at the vamp AOI. Besides, both professionals and non-professionals showed a greater number of fixation points in the shoelace AOI than the vamp AOI (p < 0.001).

Figure 7C displays that the professional backgrounds have significant impact on the average pupil size in the shoelace [F(1,683) = 10.05, p < 0.01] and vamp AOIs [F(1,683) = 5.66, p = 0.018]. The professionals were found to have smaller average pupil sizes than the non-professionals when viewing both shoelace and vamp AOIs. This is possibly because the professionals have higher esthetic needs than the non-professionals, and thus their emotion was less affected by the sneakers. Besides the above findings, insignificant differences were found between the two AOIs for both professionals and non-professionals (p > 0.05).

In subjective assessment, a similar score was obtained between the professionals (2.94 ± 0.91) and non-professionals (2.97 ± 0.74), and no significant difference was discovered between the two professional backgrounds (p > 0.05). Although the differences in visual attention were discovered, no difference in the preference for sneakers was discovered between the two professional backgrounds. The possible explanation is that the sneakers selected are the common design for both professionals and non-professionals, insufficient to cause the difference in their preference for the sneakers.



The Effect of Shoelace Styles

Figure 8 displays the effect of shoelace styles on the eye movements of the participants. The significant difference in the total fixation duration was found among the four shoelace styles [F(3,681) = 2.61, p = 0.05]. The round shoelaces (RS) received a longer fixation duration than flat shoelaces (FS) (p < 0.05), and there was no difference among FS, hook-and-loop strap (HS), and an elastic strap (ES) or among RS, HS, and ES (p > 0.05) (Figure 8A). Besides, a remarkable difference in the average number of fixating points was detected among shoelace styles [F(3,681) = 2.85, p = 0.036]. The post hoc analysis revealed that RS displayed a greater number of fixation points than FS (p < 0.01), and there was no difference among FS, HS, and ES or among RS, HS, and ES (p > 0.05) (Figure 8B). Differently, there is no significant difference in the average pupil size among the shoelace styles [F(3,681) = 0.16, p = 0.92] (Figure 8C). The round shoelace received a longer total fixation duration and a greater number of fixation points than flat shoelaces. The possible explanation is that the round shoelace is fine, and the participants have to spend more time and pay more attention to identify the details.


[image: Figure 8]
FIGURE 8. The effect of shoelace styles on eye movements. (A) The effect on the total fixation duration. (B) The effect on the average number of fixation points. (C) The effect on the average pupil size.


For the subjective evaluation, a significant difference was detected among the four shoelace styles [F(3,681) = 42.96, p < 0.001]. Specifically, sneakers with FS were scored higher than those with RS, HS, and ES (p < 0.001). Round shoelace was rated higher than HS and ES (p < 0.001); HS and ES showed no difference (p = 0.13) (Figure 9A). This indicated that the flat and round shoelaces were more preferred than the other shoelace types, and the flat shoelace was the most preferred type. The possible reason is that the two shoelace types are typical in traditional sneakers, which fit the consumers' stereotype for sneakers and thus make it easier for the participants to accept.


[image: Figure 9]
FIGURE 9. The effect of design features on the preferences of the participants. (A) The effect of shoelaces styles. (B) The effect of vamp materials.




The Effect of Vamp Materials

No significant difference was found in the total fixation duration (p = 0.08) (Figure 10A), the average number of fixation points (p = 0.62) (Figure 10B), or the average pupil size (p = 0.98) (Figure 10C) among the vamp materials. The possible explanation is that the vamp materials selected seem similar, which cannot cause the differences in visual attention of the participants. Another possible reason is that the identification of vamp materials requires more touch than vision, which is hard to distinguish solely based on vision.


[image: Figure 10]
FIGURE 10. The effect of vamp materials on eye movements. (A) The effect on the total fixation duration. (B) The effect on the average number of fixation points. (C) The effect on the average pupil size.


For the subjective assessment, the significant differences were detected among the six vamp materials [F(5,679) = 6.01, p < 0.001]. The sneakers with canvas (CV), cow leather (CL), and cotton flannel materials (CF) were more preferred by the participants than those with coarse plain weave fabric (CPWF), swede leather (SL), and artificial leather materials (AL) (p < 0.05). No significant difference was found among CV, CL, and CF or among CPWF, SL, and AL (p > 0.05) (Figure 9B). It seems that the vamp materials with smooth surfaces were more preferred by the participants.




Practical Implications, Limitations, and the Future Studies

In this study, it is found the shoelace and vamp AOIs gained more interest than the other sneaker regions, which are recommended as the key design regions for designers. Both genders, irrespective of their professional background, were more concerned about the shoelaces than vamps, indicating that the design of shoelaces is critical. Besides, females paid more attention to shoelaces than males, while males are more concerned about vamps than females. This indicates that the detailed design or exhibition of sneaker shoelaces is more needed for the female population, and differently, a balance of shoelace and vamp design or exhibition is required for males. Apart from that, the professionals were more concerned about shoelaces than the non-professionals, while the non-professionals paid more attention to vamp materials than the professionals. This indicates that the designers or sellers also need to focus on the design or exhibition of vamps while giving emphasis on shoelaces. As for the design features, flat or round shoelaces, and canvas, cow leather or cotton flannel vamp materials were more preferred than the other types of shoelaces and vamp materials. The study could provide solid guidelines for fashion designers, manufacturers, and sellers to satisfy the demand of the customers.

Several limitations of this study must be acknowledged. This study did not examine the other important factors affecting human visual behavior such as color, logo, and the other design details due to the complexity of the experimental design, and future studies should include these factors. In addition, only a small number of young University students were employed, and future studies should employ a larger sample of subjects and also include different age ranges. Beyond that, the subjects employed are without eye disease, and future tests could be performed with subjects having various types of eye diseases. Finally, this study only discussed the factors influencing human visual attention and preference for sneakers, and future studies will be performed from the perspective of marketing behaviors (such as decision making). The previous studies established the relationship between advertising design, visual attention, and sales using a mediation analysis based on a theoretical model (Wedel and Pieters, 2008; Zhang et al., 2009), which is beneficial for improving the effectiveness and efficiency of advertising decisions. From these studies, we will explore the relationship among the influencing factors (image size, design feature, gender, professional background, price, etc.), human visual attention, and their marketing behaviors to improve the design or advertising of sneakers.




CONCLUSION

For the first time, the factors affecting human visual attention and preference for sneakers were investigated using eye-tracking technology. The AOIs of sneakers were first identified, and then the effects of sneaker design features, genders, and professional backgrounds on human visual behavior and preference were discussed. It is found that the shoelace and vamp AOIs of the sneakers were more attractive than the other AOIs. Both genders, irrespective of their professional background, were more concerned about the shoelaces than vamps. Compared to males, females were more concerned about the shoelace AOI and less interested in the vamp AOI. For the effects of professional backgrounds, the professionals displayed more interest in the shoelace AOI than the non-professionals. Beyond that, the subjective evaluation showed that the sneakers with flat and round shoelaces were more preferred by the participants, and the sneakers with canvas, cow leathery, and cotton flannel materials were more preferred than the other types of vamp materials. In future studies, a large sample of subjects with different age ranges should be employed for their visual attention and marketing behaviors. In addition, to improve the design or the advertising of sneakers, the relationship among the influencing factors (more design details involving color, logo and others, gender, professional background, price, etc.), human visual attention, and their marketing behaviors should be explored as well.
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