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A B S T R A C T     

 
Background: Websites are one of the important interfaces in human-computer 

interaction. Therefore, finding the optimal structure and content of a website to attract 

the visual attention of customers has become one of the basic challenges of researchers, 

neuromarketers, and sports marketers. However, few studies have investigated the visual 

attention of customers during the online shopping process from sports websites. 

Therefore, the current research, employing an eye tracker, aimed to compare the visual 

attention of customers in viewing images and descriptions of online sports products. 

Methods: Visual attention data of 65 participants (33 women and 32 men) with the two 

factors of fixation count (FC) and total fixation duration (TFD) while visiting two 

content elements of the Merooj sportswear website, i.e. images (without/with human 

models) and product descriptions (product name, sizing information and product price) 

were extracted. In the next step, the extracted data were analyzed through paired sample 

t-test. 

Results: The results showed that the customers' visual attention was more on the product 

images rather than on the description. In addition, there was no difference between 

customers' visual attention to images without human models and images with human 

models. 

Conclusions: From the results and analysis of the findings, it can be suggested to the 

company owners and designers of sports websites to optimize the content of their 

websites by presenting attractive images or using famous human models. Additionally, 

utilizing virtual simulation technologies and artificial intelligence in clothing display 

images in online shopping can enhance the customer experience and help them make 

firmer decisions. 

 

 

 

 

How to cite 

Najafi, F., Shetab Boushehri, N., 

Khatibi, A., & Azmsha, T., Comparison 

of Customers' Visual Attention in the 

Online Shopping Process of Sports 

Products with a Neuromarketing 

Approach. Journal of Advanced Sport 

Technology, (2025); 8(3), 1-14.  

DOI: 10.22098/jast.2024.15700.1372 
 

K E Y W O R D S 

Eye tracking, Human models, Sports Consumer behavior, Sportswear, Website 

optimization.  
 

https://jast.uma.ac.ir/  

 

https://jast.uma.ac.ir/article_3519.html
mailto:farangis.najafi9899@gmail.com
https://jast.uma.ac.ir/article_3519.html
https://jast.uma.ac.ir/
https://orcid.org/0009-0000-5116-2577
https://orcid.org/0009-0005-9767-7281
https://orcid.org/0000-0003-4921-5638
https://orcid.org/0000-0002-3077-2306


JAST 2 

 

 

 

Introduction 

The world is entering a new era of connected global commerce. Hence, digital technologies connect 

consumers with companies worldwide. Understanding consumer minds and behavior has become one 

of the most challenging issues in this connected environment [1]. Consumer behavior focuses on 

cognitive and behavioral responses that occur before, during, and after choosing and consuming a 

product or brand [2]. Meanwhile, sports consumption refers to the consumption behavior that people 

use money to buy a variety of goods and services related to sports [3]. Sports consumers seek to 

satisfy their needs and desires through sports-related experiences [4].  It is, therefore, expected that 

the income of the sports industry will reach more than 680 billion US dollars by 2028 with an upward 

trend [5]. 

In addition, neuroscience has been utilized to analyze and understand consumer behavior. The 

combination of neuroscience and marketing has created a relatively young field of neuromarketing 

[6]. Neuromarketing techniques are divided into two methods. 1) Methods that are directly measured 

by observing changes in the electric and magnetic fields of the brain, such as Electroencephalography 

(EEG), Magnetoencephalography (MEG), and Transcranial magnetic stimulation (TMS). 2) 

Techniques that are measured indirectly by recording metabolic signs, such as Positron emission 

tomography (PET), Functional magnetic resonance imaging (fMRI), and biometric methods 

(including measuring physiological processes and measuring eye movements) [7]. It is worth noting 

that the interest in using neuromarketing techniques has increased [8], since the investigation of 

consumers' desires, needs and mood relies on traditional self-reporting techniques such as 

questionnaires and interviews [9]. Also, a large gap has been identified between the data collected 

using these techniques and what is going on in the minds of consumers [10]. In addition, most human 

decisions are made at the subconscious level, and it is very difficult to detect unconscious mechanisms 

with classical techniques [11].  

It is worth mentioning that the most modern neuromarketing technique is the measurement of eye 

movements, which is usually called eye tracking [12]. Meanwhile, the eye tracking method has been 

used to analyze people's visual attention at the actual point of sale, when displaying advertisements 

and visiting the website [13]. Using eye tracking, researchers can analyze the subjects' eye movements 

to know exactly which part the subject focused their visual attention on at any given moment [14]. 

Fixation Count (FC) and Total Fixation Duration (TFD) are the main metrics of eye tracking, which 

respectively show how many and how long customers' eyes stay focused on an Area of Interest (AOI) 

on a website page [15].   

Nowadays, services such as searching for information and shopping on the web have become the 

most common interactions of users with information systems. Users analyze and process information 

received through information systems [16]. It should be mentioned that among the theories of 

cognitive science, the information processing theory of George A. Miller [17] describes how people 

focus on information and how information is encoded in memory. Also, the understanding of the 

surrounding stimuli, placing the understood items in the memory, and retrieving the learned items 

from the memory are examined in this theory [18]. In online shopping, buyers do not have direct 

contact with physical products and decide what to buy based on the text and images displayed on web 

pages [19]. As a result, the content of e-commerce websites plays an important role in online shopping 

[20]. Website content can include product images, product descriptions, product prices, customer 
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reviews, sales ratings, color information, videos, logos, payment methods, delivery methods, FAQs, 

and any other creative element on a website [21]. But these elements do not receive the same visual 

attention [22]. For example, among the three content elements, i.e. brand name, discount rate, and 

product image, the product image attracts more visual attention [23]. The effect of website content 

on visual attention has been the subject of several studies in marketing and neuromarketing research. 

For example, the research results of Bucko et al [24] revealed that price is one of the most important 

factors for users in online shopping. Also, product images and descriptions can be considered as one 

of the most important evaluation criteria in online shopping. The research results of Peker et al [23] 

also showed that among the three main content elements in online banner ads, i.e. brand name, 

discount rate, and product image, the product image is the most attractive area. In the research of Xia 

et al [25], the price and image of the product were defined as factors that had an impact on consumers' 

first impressions of their search results. The results of the research by Adhami [26] also showed that 

in the online shopping review stage, the participants spent more time looking at pictures and prices 

compared to descriptions and content. Cortinas et al.'s research results [27] also indicated that buyers 

pay attention to more areas of the website for website exploration (recognition) than to perform online 

shopping tasks and the most complicated and time-consuming task for buyers is evaluating purchase 

options. 

Examining the effect of website content elements on attracting the visual attention of customers can 

help to find the optimal structure and content of a website [28]. Internet researchers and marketers have 

also sought to find the optimal structure and content of a website to attract the interest and preferences 

of users from the very beginning of the website launch [29]. However, the web and the web user are 

dynamic, and the current successful structure and content of a website is no guarantee of continued 

success even in the near future. Therefore, the website should always be continuously improved based 

on the needs and wishes of the users [30]. In this regard, the visual behavior of customers has been 

investigated in different types of news, job, tourism, and shopping websites [31-34]. However, few 

studies have investigated the visual behavior of customers on sports websites [35]. Also, considering 

the development of online sports stores and the increase in daily interaction of people with sports 

websites, it seems necessary to examine the structure and content of these websites [36]. 

Furthermore, investigating customers' visual attention to different types of online products has 

been the subject of several studies in neuromarketing research [37,15,38]. However, many challenges 

regarding the visual attention of customers to the images and descriptions of online sports products 

remain unanswered. Therefore, according to the arguments mentioned above, the present research 

seeks to answer the following question. Is the visual attention of customers different when viewing 

images and descriptions of online sports products? 

 

Material and Methods 

Participants 

By distributing a survey form online and in person at Shahid Chamran University of Ahvaz, a total 

of 65 students, 33 women (50.8%) and 32 men (49.2%) were selected to participate in eye tracking 

experiments. This sample size can be considered sufficient for laboratory eye tracking studies, which 

are generally performed with a relatively small sample size of participants [23]. In this study, all the 

participants had a similar familiarity with the Merooj website and based on the results of the survey, 

they used to buy from this website between 1 and 3 times a year. In addition, all participants were 

screened to ensure they had normal vision, no color blindness, or any other eye diseases. Forty-six 
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participants were between 18 and 22 years old (70.8%), 15 participants were between 23 and 27 years 

old (23.1%), and 4 participants were between 28 and 32 years old (2.6%). Also, the majority of the 

sample consisted of 55 undergraduate students (84.6%), followed by 8 master's students (12.3%) and 

then 2 doctoral students (3.1%). It is worth noting that the participants expressed their consent and 

voluntary participation in writing before the onset of the experiment. Similar research studies have 

also shown that students are valid subjects for analyzing attention processes on websites [38,15,7]. 

Measuring tool 

The experiment was carried out in a quiet and fully controlled room in terms of lighting and 

movement. The equipment prepared in this room included a pair of moving eye tracking glasses 

(Pupil Labs Core, Pupil Labs GmbH, Germany), a 42-inch TX-P42UT30B screen with a resolution 

of 1920 x 1080 pixels, and two laptops (launched on a version of Windows 10). These devices were 

connected employing two HDMI cables. The eye-tracking device had a sampling frequency of 60 Hz 

and an accuracy level of 0.6 degrees. Moreover, Pupil Capture software was used to record the gaze 

data of the subjects in the face of visual stimuli and calibrate the eye tracking device. Pupil Player 

software was also employed to analyze the participants' fixation behaviour. 

 

Stimulus 

Stimulating materials in this research were online sportswear ads that were selected from the Merooj1 

brand e-commerce website. This brand is one of the most famous and widely used sports brands in 

the Iranian sportswear market, being able to compete with foreign brands, as well [39]. It is worth 

noting that the data of customers' gaze while visiting online sportswear ads were collected using eye-

tracking technology on the product review page (4 rows and 3 columns); however, in the current 

research, the focus was on two rows. The researchers had several reasons for choosing these two 

rows. 1) These two rows were the first row and the last row on the product review page and research 

has shown that products of any particular quality and popularity are more likely to be purchased if 

they are placed in the bottom and top rows rather than the middle rows [40]. 2) These two rows 

provided the characteristics considered by the researchers to analyze the customers' visual attention, 

i.e. having/not having human models. T-shirts were also selected from different categories of sports 

products; since, T-shirts are popular clothing of different age groups and people prefer to wear T-

shirts in many sports and non-sport situations [37]. The content of the website considered in this study 

consists of two main parts. 1) Product image that includes an image of clothing without a human 

model or an image of clothing with a human model wearing the Merooj brand. 2) Product description, 

including the product name, sizing information, and the price of Merooj brand clothing. These 

features can be seen in Figure 1. 

                                                           
1. Merooj, Inc., which means ant in Luri language, is an Iranian sports producer and brand of athletic shoes, clothing, and accessories. 

Majid Saedifar established the company. The company has headquarters in Andimeshk, Khuzestan Province, Iran. 
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Figure 1. Images of Merooj sportswear. The areas marked in blue indicate images without a human model (AOI.1a). 

The green areas represent descriptions related to these images (AOI.1b). Images featuring a human model are marked in 

black (AOI.2a), and the descriptions associated with these images are displayed in red (AOI.2b). 

 
Research implementation method 

To compare the amount of customers' visual attention to the images and descriptions of online 

sportswear ads, experiments were designed using eye-tracking technology while customers visited 

online sportswear ads. The ethical principles of this study were approved by receiving code 

IR.SCU.REC.1403.002 from Iran's National Ethics Committee in Biomedical Research. Also, prior 

to the official tests, a pilot study was conducted with four participants in order to evaluate the tasks, 

environment, and test conditions. Then, a decision was made about the research tasks and the duration 

of each person's visit to the website page. The only difference between the pilot study and the formal 
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trials was that the researchers did not set any time limits in the formal trials, because according to the 

opinion of Meißner and Oll [41] and Boardman et al [42], it seemed that the concern created about 

time (time pressure) affected the customers' gaze behavior. Moreover, to ensure the natural fixation 

behavior of people on the presented website page, the real purpose of the experiment was hidden 

from the participants, and if necessary, according to the opinion of Modi and Singh [28], they were 

told that this experiment is condcuted to measure Pupil center dimensions. After completing the 

experiment, the participants were informed about the main purpose. 

The eye-tracking experiments consisted of several steps. First, after each participant entered the 

test room, explanations about the test method and the eye-tracking device were provided. Participants 

were then seated in a height-adjustable chair about 157 cm in front of a 42-inch screen, their sitting 

position adjusted so that their eyes were directly facing the center of the screen. Next, the eye tracking 

device was placed on the eyes of the participants. Also, a five-point calibration process was performed 

for all participants to ensure that the eye tracker accurately records the participants' eye movements. 

When the calibration results were acceptable, the participants were exposed to visual marketing 

stimuli. It should be noted that to prevent the participants from initial fixation on a certain point of 

sportswear advertisements, the calibration process was performed on a separate internet page (e.g. a 

Google page). 

In addition, according to Menon et al.'s [43] research, participants were asked to imagine that they 

were buying a T-shirt online (Research task). Thus, the participants searched for their favorite T-shirt 

by scrolling freely on the website page and add it to their shopping cart. While the participants were 

browsing the products online, their gaze coordinates were recorded. After participants finished 

visiting the website page, they were asked to complete a demographic profile form. 

 

Visual data analysis 

Customers' visual attention to AOIs was extracted based on data related to eye movements, i.e. 

fixation count (FC) and total fixation duration (TFD). FC represents the number of fixations in a 

particular AOI, and the higher the FC, the more eye-catching that area is for customers. TFD also 

indicates the total fixation duration, and its longer duration (based on milliseconds) means paying 

more attention to a region [23]. Also, AOIs are geometric areas, each of which has its own content, 

and are usually designed by drawing geometric shapes on visual stimuli before performing the 

experiment [44]. The AOIs defined in this study are displayed in Table 1. 

Table1. AOIs defined in the product search page on the Merooj sportswear website 

stimulus AOI 

Images without human models AOI.1a 

Description of products without a human model (product name, size, and price) AOI.1b 

Images with human models AOI.2a 

Description of products with human models (product name, size and price) AOI.2b 

 

Statistical Methods 

Data related to people's visual attention (FC and TFD indices) were analyzed using IBM SPSS 

statistics v.24 statistical software. Paired sample t-test were utilized in order to compare the visual 

attention of customers to the images and descriptions of online sports products. Additionally, the 

alpha level was set at 0.05 for all analyses. Normality and homogeneity of variances were checked 

with Shapiro-Wilk, and Levene test, respectively. 
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RESULTS 

The visual data of the participants were analyzed in the AOIs relevant to the images and descriptions 

of the products. As shown in Table 2, the average visual attention of customers (FC, TFD) in these 

areas is different from each other. 

Table2. Descriptive indicators (mean (standard deviation)) related to the amount of visual attention of customers  

Total Male Female VA Variable 

8.09 (4.80) 9.50 (4.64) 6.73 (4.61) FC AOI.1a 

3750.94 (2386.32) 4444.54 (2437.32) 3078.35 (2164.85) TFD (ms)  

3.46 (2.68) 4.28 (2.58) 2.67 (2.56) FC AOI.1b 

1593.85 (1269.63) 1892.78 (1189.34) 1303.97 (1295.22) TFD (ms)  

8.11 (4.66) 8.91 (4.47) 7.33 (4.77) FC AOI.2a 

4048.15 (2593.71) 4276.73 (2340.67) 3826.50 (2836.23) TFD (ms)  

3.75 (3.51) 4.09 (3.56) 3.42 (3.49) FC AOI.2b 

1260.75 (981.79) 1358.30 (936.84) 1166.15 (1029.00) TFD (ms)  

FC= Fixation Count, TFD= Total Fixation Duration, VA= Visual Attention 

 

To compare the average visual attention of customers (statistically) in the defined AOIs, the paired 

sample t-test was used. As shown in Table 3. The average FC and TFD of customers in the area of 

images without models were 4.63 and 2157.09 respectively higher than the average FC and TFD of 

customers in the area of descriptions of images without models, and this difference is statistically 

significant (FC: t (64) = 9.31, p-value<0.05, TFD: t (64) = 8.44, p-value<0.05).  In the area of images 

with human models, the average FC and TFD of customers were 4.35 and 2787.41 respectively higher 

than the average FC and TFD of customers in the description area of images with human models, and 

this difference is statistically significant (p-value<0.05, TFD: t (64) = 9.15, p-value<0.05 FC: t (64) 

= 7.42). From these two findings, it can be concluded that customers pay more attention to product 

images (with and without human models) than product descriptions. It should be noted that no 

statistically significant difference was found between the visual attention (FC and TFD) of customers 

to images without human models and images with human models (FC, TFD: p-value>0.05).  

Table3. The results of the dependent t-test related to the comparison of customers' visual attention  

Variable VA Mean (Std. Deviation) t df sig 

AOI1a-AOI1b FC 4.63 (4.01) 9.31 64 0.00 

 TFD (ms) 2157.09 (2061.27) 8.44 64 0.00 

AOI2a-AOI2b FC 4.35 (4.73) 7.42 64 0.00 

 TFD (ms) 2787.41 (2456.88) 9.15 64 0.00 

AOI1a-AOI2a FC -0.02 (5.86) -0.02 64 0.98 

 TFD (ms) -297.22 (3084.61) -0.78 64 0.44 

AOI1b-AOI2b FC -0.29 (3.74) -0.63 64 0.53 

 TFD (ms) 333.10 (1291.14) 2.08 64 0.04 
FC= Fixation Count, TFD= Total Fixation Duration, VA= Visual Attention, *p < .05 

 

Discussion 

The current research aimed to compare the visual attention of customers in viewing images and 

descriptions of online sports products with the approach of neuromarketing. The results of the current 

research revealed that customers paid more attention to product image (with and without human 

models) rather than to product descriptions. This finding is in line with the results of Peker et al.’s 

[23] research that product images were the most attractive area for customers. In Xia et al.'s [25] 

research, consumers deciding to buy men's clothing were influenced by product images. However, 
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this finding was inconsistent with the research results of Hernández-Méndez and Muñoz-Leiva [33] 

in which travelers paid more attention to the text than images when booking hotels online. One of the 

possible reasons for this disparity is the effect of product type on visual attention processes [45], since 

studies have shown that the focus of attention of online consumers during online shopping may differ 

based on the types of products [46]. The type of product in the mentioned research is a service type 

and an experience product, while in the present research, the search product, i.e. sportswear, is used. 

It is also worth noting that online products are usually intangible and perceived through the visual 

system. Therefore, the visual aspect of the product and information related to its features are better 

conveyed through images, and the images provide a more comprehensive understanding of the 

product brand [47]. Thus, we concluded that customers paid more attention to product images than 

to product descriptions. 

In addition, the results of this research showed that there is no difference between customers' visual 

attention to images with and without human models, while studies have shown that models are the 

product presentation features attracting the most attention on clothing websites [37,48,49]. This finding 

indicated that the human models of Merooj sports brand did not perform well in attracting the visual 

attention of customers. Additionally, the results of other studies have shown that human models can 

enhance the visual appeal of clothing images; however, they do not necessarily have a positive impact 

on customers' visual attention or their purchase intention [50]. This suggests that the presence of models 

may distract customers from the clothing itself and reduce focus on the product features [51].  

What is more, advancements in virtual examination technologies have facilitated the simulation 

of clothing display on various body types without the need for a human model. In this regard, research 

by Momin et al [50] and Ghodhbani et al [51] indicated that advancements in artificial intelligence, 

particularly in deep learning and computer vision, have created realistic images of individuals 

wearing different garments. This technology allows customers, online retailers, and fashion designers 

to visualize how clothing look without the necessity of physical try-ons, providing a more engaging 

experience than static images. Furthermore, clothing selection systems enable users to virtually try 

on high-quality garments reducing reliance on human models and enhancing the online shopping 

experience. Consequently, these innovations not only increase the appeal of online shopping but also 

assist users in making better purchasing decisions. 

Research indicate that consumers generally prioritize fit and functionality over the visual appeal 

presented by models [52]. Moreover, issues such as body diversity (various sizes and shapes) and the 

unrealistic portrayal of models can lead to feelings of alienation among potential customers [53]. In 

other words, when consumers perceive that models do not represent them or do not align with their 

physical characteristics, they may establish a weaker connection with the images. This sense of 

disconnection can negatively affect their interaction with the brand and influence their purchasing 

decisions [52]. Ultimately, while the presence of human models in images can enhance customer 

attention and improve the online shopping experience, this effect is not always positive. Various 

factors, including the model's appearance, physical attractiveness, and the model's relevance to the 

product depicted in the images can significantly impact on customer attention and their purchase 

intention [54]. 

 

Conclusion 

The present research using the new method of eye tracking and by comparing the visual attention of 

online customers to the content of sportswear websites, helps to the literature of e-commerce, 

neuromarketing and sports marketing. Also, the results of this study revealed that on the product 
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review page and when evaluating purchase options, customers' visual attention is drawn more towards 

product images (with/without human models). These findings provide significant implications for 

company owners, website designers, and online store developers. For example, they can design their 

website according to the interests and preferences of users by presenting attractive images or using 

famous human models. This contributes to the beauty of the visual effects of the website and as a 

result attracts the visual attention of the customers. Ultimately, we recommend to utilize virtual 

simulation technologies and artificial intelligence in clothing display images to increment the 

shopping experience for customers and provide a more realistic feel for the products. 

 

Limitations and Future Research 

This study had several limitations that can be the basis for further research in the future. First, in the 

current research, only two content elements of the sportswear website, i.e. images and product 

descriptions, were examined. The study of other content elements such as product color, product 

location, customer reviews, brand logo, price, and discount rates can be investigated in future 

research. Secondly, the sports clothes of this study were selected from the first and last rows of the 

product review page of Merooj brand. It is, therefore, suggested to examine the visual behavior of 

customers in other brands, rows, and pages of the website. In addition, customers' visual attention in 

this study was only measured with indicators related to fixation behavior, i.e. FC and TFD. It is 

suggested that in the future, other indicators such as the sequence of changing eye movements from 

one area to another (saccades), time to the first fixation in an AOI, pupil diameter, and blink rate 

should be investigated. It is worth mentioning that the use of other neuromarketing tools as well as 

the use of other research methods in combination with neuroscience methods can help better 

understand the behavior of sports consumers. 
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  چکیده

 یساختار و محتوا افتنی ن،یهستند. بنابرا وتریمهم در تعامل انسان و کامپ یهااز رابط یکی هاتیساوبهدف: 

 یعصب ابانیمحققان، بازار یاساس یهااز چالش یکیبه  انیمشتر یداریجلب توجه د یبرا تیساوب کی نهیبه
 ندیدر فرآ انیمشتر یداریتوجه د یبه بررس یحال، مطالعات کم نیشده است. با ا لیتبد یورزش ابانیو بازار

 سهیچشم، به مقا ابیحاضر با استفاده از رد قیتحق ن،یبنابرا. اندپرداخته یورزش یهاتیسااز وب نیآنلا دیخر
 پرداخت. نیآنلا یمحصولات ورزش حاتیو توض ریدر مشاهده تصاو انیمشتر یداریتوجه د

( FC) تیمرد( با دو فاکتور تعداد تثب 32زن و  33کننده )شرکت 65 یداریتوجه د یهادادهروش شناسی: 

 یعنیمروژ،  یپوشاک ورزش تیساوب ییاز دو عنصر محتوا دیبازد نی( در حTFDکل ) تیو مدت زمان تثب
 متیو ق یزبندیمحصولات )نام محصول، اطلاعات سا حاتی( و توضیانسان یها)بدون/با مدل ریتصاو

 شدند. لیتحل یزوج یهانمونه tآزمون  قیشده از طراستخراج یهادر مرحله بعد، داده. محصول( استخراج شد
 حاتیمحصولات نسبت به توض ریتصاو یبر رو شتریب انیمشتر یدارینشان داد که توجه د جینتانتایج: 

 دلبا م ریو تصاو یبدون مدل انسان ریبه تصاو انیمشتر یداریتوجه د نیب یتفاوت ن،یمتمرکز بود. علاوه بر ا
 .وجود نداشت یانسان

 یهاتیساها و طراحان وبکرد که صاحبان شرکت شنهادیپ توانیم هاافتهی لیو تحل جیاز نتانتیجه گیری: 

کنند.  نهیمشهور به یانسان یهااستفاده از مدل ایجذاب  ریخود را با ارائه تصاو یهاتیساوب یمحتوا یورزش
ها لباس دنینحوه پوش شیدر نما یو هوش مصنوع یمجاز یسازهیشب یهایاستفاده از فناور ن،یعلاوه بر ا

 .تر کمک کندقاطع ماتیها در اتخاذ تصمرا بهبود بخشد و به آن یتجربه مشتر تواندیم نیآنلا دیدر خر
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