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I. Introduction

The development of technology has led to the rapid 

growth of online shopping. Specifically, the surge in 

the use of smartphones, together with the internet, has 

led to online becoming the main shopping channel. 

According to the Statistics Korea (2020), in 2018, the 

transaction amounts of the online fashion market rea-

ched about KRW 13.2 trillion which accounting for 

about 15% of the total online market. This represents 

16.8% growth over the previous year, as with the great 

growth of the online channel, the number of online fa-

shion stores has also increased. In order to survive the 

fierce competition, retailers have to invest an increas-

ing amount of effort into attracting consumers.

The distinguishing feature of the online channel is 

that consumers cannot actually see or touch products; 

thus, they have to base their purchase decisions entirely 

on the information provided by the online store (Lohse 

& Spiller, 1998). In the case of fashion products, con-

sumers perceive the risk of identifying fabric, designs, 

or fits, because they cannot actually try on products 

(Yoon & Lee, 2018). Among the various types of infor-

mation provided by online stores, product information 

helps users gain an understanding of attributes through 

images and text (Park & Kim, 2003). When a person 

encounters a visual stimulus, an imaginal code is acti-

vated, whereas the verbal code will be activated when 

the person encounters a verbal stimulus. Those two co-

A Study on Visual Behavior for Presenting Consumer-Oriented 

Information on an Online Fashion Store

Dahyun Kim⋅Seunghee Lee†

Dept. of Clothing & Textiles, Sookmyung Women's University

Received February 6, 2020; Revised (March 19, 2020; April 16, 2020); Accepted May 6, 2020

Abstract

Growth in online channels has created fierce competition; consequently, retailers have to invest an increas- 

ing amount of effort into attracting consumers. In this study, eye-tracking technology examined consumers' 

visual behavior to gain an understanding of information searching behavior in exploring product information 

for fashion products. Product attribute information was classified into two image-based elements (model im-

age information and detail image information) and two text-based elements (basic text information, detail text 

information), after which consumers' visual behavior for each information element was analyzed. Furthermore, 

whether involvement affects consumers' information search behavior was investigated. The results demons-

trated that model image information attracted visual attention the quickest, while detail text information and 

model image information received the most visual attention. Additionally, high-involvement consumers ten-

ded to pay more attention to detailed information while low-involvement consumers tended to pay more atten- 

tion to image-based and basic information. This study is expected to help broaden the understanding of con-

sumer behavior and provide implications for establishing strategies on how to efficiently organize product in-

formation for online fashion stores.

Key words: Eye-tracking, Online shopping, Involvement, Fashion product, Information

†Corresponding author

E-mail: leeseu1@sookmyung.ac.kr

This article is based on a Master's Thesis.

ISSN 1225-1151 (Print)
ISSN 2234-0793 (Online)

Journal of the Korean Society of Clothing and Textiles
Vol. 44, No. 5 (2020) p.789~809

https://doi.org/10.5850/JKSCT.2020.44.5.789

[ Research Paper ]



Journal of the Korean Society of Clothing and Textiles Vol. 44 No. 5, 2020

– 790 –

des proceed distinctly but they work interactively when 

human proceed information, particularly the visual sti-

mulus is proceeded prior, whereas the verbal stimulus 

is sequentially proceeded (Paivio, 1986). Especially, 

information about fashion products consists of various 

images, such as the model view, product flat view, and 

product detail view, and text, such as to do with price, 

fabric, actual size, care method, and so on. In general, 

image information is used to help consumers under-

stand the appearance of the product and its fit when 

worn, while text information is used to convey the att-

ributes of the product. Therefore, both types of infor-

mation interactively influence consumer judgment. 

Generally, on the online fashion stores, product infor-

mation is organized vertically and presented to consu-

mers to scroll down and search for. Online fashion sto-

res operating present information in various ways, also 

there exist differences in the type and order of infor-

mation presented. As the online environment has an 

abundance of information, online fashion stores should 

understand how consumers perceive information dif-

ferently based on the form of information and figure out 

how can information elements interact effectively with 

others. In other words, online stores have to organize 

information effectively to attract consumers' attention 

and facilitate a convenient shopping experience.

Many studies have examined consumers' informa-

tion searching behavior in the context of online stores 

(Hausman & Siekpe, 2009; Holbrook & Moore, 1981; 

Kim & Kim, 2001; Lohse & Spiller, 1998; Park & Kim, 

2003), but most have focused on the overall informa-

tion provided also there is a lack of practical study (Ha-

usman & Siekpe, 2009; Holbrook & Moore, 1981; Lo-

hse & Spiller, 1998). Although the fashion market is a 

big part of the online market, an empirical study of con-

sumer information search behavior in the context of 

fashion products has limitations in terms of methodo-

logy (Hong & Jin, 2011; Kim & Lennon, 2008; Nitse 

et al., 2004). To supplement methodological limits, eye-

tracking technology was used to analyze consumers' 

visual behavior in exploring product information. Vis-

ual behavior refers to a series of eye movement such 

as when, how long and where does individual gaze at 

(Maughan et al., 2007). This study used visual behav-

ior as objective measurement to examine consumers' 

information search behavior in the context of fashion 

products. Particularly, this study focused on product 

information, classified product information into two 

image-based elements (model image information, de-

tail image information), and two text-based elements 

(basic text information, detail text information) thro-

ugh content analysis of the product information pres-

ented in the online fashion stores. Differences in visual 

behavior according to those information elements were 

identified with three visual behavior indicators. For 

identifying consumers' information search behavior 

empirically, this study examined in what order consu-

mers search for product information, and what infor-

mation they focus on more. Furthermore, we analyzed 

whether consumers' information search behavior was 

affected by involvement. This study will provide prac-

tical and objective evidence of online consumer's infor-

mation searching behavior by using various visual be-

havior indicators. It is also expected to provide impli-

cations for online fashion stores to establish strategies 

on how to organize product information efficiently.

II. Background

1. Product Information

The information provided by online stores plays an 

important role in consumers' purchase decisions (Fiore 

et al., 2005; Lohse & Spiller, 1998; Nitse et al., 2004). 

Consumers have to purchase entirely on the informa-

tion provided by the online store, owing to this, infor-

mation provision holds more value for online stores than 

traditional channels (Lohse & Spiller, 1998). As obtain-

ing information is one of the motivations for online sho-

pping behavior, providing proper information is very 

important for online stores (Hausman & Siekpe, 2009). 

Information provided by online stores can be divided 

into product information and service information (Park 

& Kim, 2003). Product information conveys product 

attributes, reviews, and evaluations, while service in-

formation provides details about memberships, FAQs, 
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and delivery. Especially, product information has been 

seen to have a greater impact on consumer satisfaction 

than service information (Park & Kim, 2003). Further-

more, according to Lohse and Spiller (1998) product 

information has the greatest impact on online stores' tra-

ffic and sales than other informations. Especially in the 

fashion domain, the accuracy of product information, 

such as the degree of difference between the physical 

product and the online image, exact sizing, and image 

clarity, greatly affects consumer satisfaction (Hong & 

Jin, 2011; Kim & Kim, 2001; Nitse et al., 2004).

Also, depending on how it is presented, information 

provided by online stores can be divided into image 

and text (Ho, 2014; Kim & Lennon, 2008; Park & Kim, 

2003). Information is presented as either image or text, 

and such differences in form lead to variations in infor-

mation processing (Park & Kim, 2003). Image facili-

tates evoke imagery information processing, while text 

facilitates evoke discursive information processing 

(Kim & Lennon, 2008). According to dual coding the-

ory, which is first proposed by Paivio (1986), cognition 

activities are as a result of two mental subsystems; a 

verbal system and an imaginal system. Those two sub-

systems work interactively, particularly the visual sti-

mulus is simultaneously processed, whereas the verbal 

stimulus is sequentially processed. Therefore, image is 

suitable for initially capturing consumers' attention 

(Clement et al., 2013; Kim & Lennon, 2008, Paivio, 

1986). In the case of fashion product which is highly 

subjective, image and text information are intercon-

nected, influencing the purchase decision (Holbrook 

& Moore, 1981). Especially the text information ulti-

mately affects purchase decisions by explaining pro-

duct attributes (Behe et al., 2015; Mazursky & Vinitzky, 

2005). Wang et al. (2014) analyzed differences of con-

sumer information search searching on the product 

information between electronic and fashion product, 

which in the case of electronic products consumers 

mostly explored text information about performance 

of product, while in the case of clothing, images and 

text were mutually explored. Luan et al. (2016) focus-

ing on online reviews between electronic and fashion 

product, analyzed differences of consumer information 

search searching, and the result also shows that consu-

mers mostly explored text information about electro-

nic products while they mutually explored images and 

text information about clothing.

However, although fashion forms a big part of the 

online market, there is a lack of practical research exa-

mines consumers' information searching behavior fo-

cusing on fashion product information. Therefore, this 

study examined consumers' information search beha-

vior focusing on product information provided by on-

line fashion stores using eye-tracking technology to 

assess visual behavior. Especially, based on how it is 

presented, we categorized product information into two 

image-based elements (model image information, de-

tail image information) and two text-based elements 

(basic text information, detail text information). Image-

based elements are classified according to their charac-

teristic (whether a model exists), while text-based ele-

ments are classified according to the classification me-

thod used by online fashion stores. Consumers' visual 

behavior toward each element was examined by using 

eye-tracking technology.

2. Eye-tracking Technology

Eye-tracking technology monitors where a person is 

looking. Eye-tracking is a technology that tracks pu-

pils and analyzes visual behavior, such as when, where, 

and how long people gaze for a specific area (Maughan 

et al., 2007). Cognitive processing of presented infor-

mation must be preceded by visual processing. Thus, 

the visual behavior identified by tracking eye move-

ments can be an empirical factor in measuring an indi-

vidual's attention (Kanwisher & Wojciulik, 2000; Or-

quin & Loose, 2013). In other words, staring at a parti-

cular object means that an individual recognizes the 

object and thinks about it or pays attention to it; thus, 

a person's cognitive process can be demonstrated by 

tracking their visual behavior (Huddleston et al., 2018). 

Visual behavior reveals a person's cognitive, emotio-

nal, and conceptual processes and is further used to pre-

dict and interpret behavior (Luan et al., 2016). Pieters 

and Warlop (1999) also posited that consumers' eye 
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movements can offer objective information about att-

ention, which facilitates a better understanding of pro-

duct attractiveness and the processes involved in pro-

duct choice. Huddleston et al. (2018) suggested that 

these visual behaviors can be an indicator of purchas-

ing. In this way, visual behavior is not only an objec-

tive measure of consumer interest and attention but is 

also an important predictor of purchase decisions.

Generally, eye-tracking technology involves analy-

zing visual behavior by setting up the area of interest 

(AOI). The visual behavior data include time to first fix-

ation (TFF), duration of fixation (DOF), and the num-

ber of fixations (NOF) (Ho, 2014; Orquin & Loose, 

2013). TFF is more influenced by how visual stimulus 

is presented than the individual's characteristics, while 

DOF and NOF are more influenced by individual's cha-

racteristics than the form of stimuli (Bang & Wojdyn-

ski, 2016; Kanwisher & Wojciulik, 2000; Rayner et al., 

2008). There are two broad determinants of visual att-

ention; bottom-up factors in the stimulus and top-down 

factors in the person and in the attentional process it-

self (Pieters & Wedel, 2004). Bottom-up factors are fea-

tures of stimulus such as size, shape and color. These 

factors capture attention rapidly and almost automati-

cally, even when the consumer is not actively searching 

for them. Top-down factors reside in the person and in 

his or her attentional process, Personal factors, such as 

familiarity with brands, cognitive demand tasks, or pre-

ference toward ads encourage individual to voluntarily 

pay more or less attention to stimuli (Bang & Wojdyn-

ski, 2016; Rayner et al., 2008). In other words, TFF is 

more influenced by bottom-up factors than top-down 

factors while DOF and NOF is more influenced by top-

down factors than bottom-up factors. Therefore, in prior 

studies used TFF as a measure of visual attention, while 

DOF and NOF have been used separately as measures 

of individual's interest and attention to the area (Bang 

& Wojdynski, 2016; Maughan et al., 2007; Orquin & 

Loose, 2013). According to Ho (2014), which analy-

zed consumers' visual behavior especially while pur-

chasing handbags online, TTF for each component of 

the handbag was different from the DOF and NOF. Bang 

and Wojdynski (2016) examined the effects of person-

alization and cognitive demand tasks in banner adver-

tising on visual behavior, and TFF was not affected by 

them. Rayner et al. (2008) examined relation between 

TFF and consumers' perceived effectiveness and like-

ness toward ads, the result showed that there is no cor-

relation between them. Therefore, in this study, we con-

sidered TTF separately from DOF and NOF.

1) TFF

TFF is the amount of time it takes for the consumer 

to look at a specific AOI from stimulus onset and is an 

indicator of how quickly the AOI was viewed (Behe et 

al., 2015). In other words, the shorter the TFF, the shor-

ter the response time in looking at the specific AOI. As 

TFF is more influenced by bottom-up factors than top-

down factors, it is affected how stimulus presented. 

Generally, TFF is shorter when image is presented ra-

ther than text one (Clement et al., 2013). This tendency 

is consistent with Paivio (1986) which assumed visual 

information is simultaneously processed. Especially, 

TFF tends to be shorter with visual stimulus with a hu-

man face than without it (Hwang & Kim, 2013). Also, 

TFF is shorter when the stimulus presented in a distinct 

color, large in size, and not very crowded (Orquin & 

Loose, 2013, Pieters & Wedel, 2004). Therefore, TFF 

is used to predict consumers' visual attention. Studies 

have been conducted to propose a product layout and 

label design method that can lead to effective consu-

mers' visual attention by estimate visual behavior, alter-

ing the layout or design of the stimuli (Bogomolova et 

al., 2020; Huddleston et al., 2018; Mundel et al., 2018; 

Pieters & Warlop, 1999). In addition, TFF is mainly 

used in advertising, where visual attention is directly 

related to performance. By analyzing differences in 

consumers' visual behaviors, which vary by advertise-

ment types and presentation methods, it has been pos-

sible to measure advertising effectiveness and propose 

methods for creating advertisements that draw visual 

attention (Bang & Wojdynski, 2016; Maughan et al., 

2007; Simmonds et al., 2020). Therefore, with TFF ex-

pected to be greatly influenced by the characteristics 

of product information for fashion products, the hypo-

theses of this study are as follow.
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H1. There will be differences in TFF for the four in-

formation elements for fashion products.

H1a. The Model image information will get the sh-

ortest time in TFF than the others.

H1b. The Detail text information will get the long-

est time in TFF than the others.

2) DOF and NOF

DOF is the total time spent looking at a specific AOI 

and NOF refers to the number of meaningful fixations 

on a specific AOI and is an indicator of how many ti-

mes the consumer has looked at an AOI (Behe et al., 

2015). NOF is measured in terms of one fixation of 

0.33 seconds or more; this indicates a meaningful fixa-

tion with the consumer paying attention to the AOI, 

not a saccadic eye movement. Generally, text has more 

information to deal with, it requires more gazing to be 

comprehended than image (Pieters & Wedel 2004). 

Especially, more attention per unit surface is required 

for visual stimulus when the information is heavily pac-

ked in. In other words, since verbal stimulus require 

more attention to be proceeded, they got more DOF 

and NOF rather than visual stimuli (Pieters & Wedel, 

2004). Otherwise, according to Rayner et al. (2008), a 

visual stimulus can get more DOF and NOF because it 

can be processed wider in scenes than a verbal one. The 

greater the amount of information to be proceeded, the 

greater DOF and NOF.

However, DOF and NOF are more affected by bot-

tom-up factors such as the consumer's interest and att-

ention, rather than the top-down factors (Huddleston 

et al., 2015; Orquin & Loose, 2013). Studies to explain 

consumers' behavior have found that two visual indi-

cators are affected by product and brand recognition 

(Huddleston et al., 2018; Simmonds et al., 2020), and 

that product preference can be predicted (Maughan et 

al., 2007; Rayner et al., 2008; Russo & Leclerc, 1994). 

According to Pieters and Warlop (1999) and Liu et al. 

(2017), DOF is influence d by time constraints and 

motives for performing the task at the time of purchase. 

Therefore, if the information search time is limited, the 

consumer tends to focus only on the information nece-

ssary to complete the task. According to Mundel et al. 

(2018), there may arise differences in information that 

the consumer considers important depending on the 

characteristics of the product itself, and such differen-

ces also affect DOF. Therefore, with DOF and NOF 

expected to greatly influence consumers' interest and 

attention on the basis of the product information for fa-

shion products and the amount of information, the hy-

potheses of this study are as follow.

H2. There will be differences in the DOF and NOF 

toward the four information elements for fash-

ion products.

H2a. The Detail text information will get the most 

DOF and NOF than the others.

H2b. The Basic text information will get the least 

DOF and NOF than the others.

3. Involvement

According to Hausman and Siekpe (2009), infor-

mation processing behavior is affected by not only the 

characteristics of online stores but also those of consu-

mers. Therefore, both these aspects need to be consi-

dered in the provision of consumer-oriented informa-

tion. Involvement can be defined as a person's percep-

tion of the relevance of an object based on inherent ne-

eds, values, and interests (Zaichkowsky, 1985). Invol-

vement is a continuous and relative concept, but for 

convenience, it is divided into high involvement and 

low involvement. Having been the subject of much re-

search, while it is not a novel concept, it is useful in ex-

plaining consumer characteristics. Involvement has 

been noted as an important variable that explains con-

sumer behavior by acting as a motive for information 

processing, purchasing behavior, satisfaction etc. (Cha-

iken, 1980; Kang & Sung, 2014; Petty et al., 1981). 

Laurent and Kapferer (1985), who suggested the need 

for a multidimensional tool to measure involvement as 

it is influenced by a variety of factors, developed the 

Consumer Involvement Profile (CIP). This tool asses-

ses the importance of products, risk perceptions, heu-

ristic values, and symbolic values. Product contribution 

refers to the value or level of interest that consumers 
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assign to the product itself (Krugman, 1971).

Especially, Petty and Cacioppo (1986) illustrated how 

the key factors of consumers' involvement influence 

information elaboration which determines their per-

ception and behavior. With high motivation and high 

ability, elaboration likelihood is high, so consumers tend 

to make a deeper and more conscious analysis of infor-

mation. On the contrary, with low motivation and low 

ability, elaboration likelihood is low and consumers 

tends to form their attitude or decision by some simple 

or peripheral cues. In other words, in the case of high 

involvement, central information such as product attri-

butes and information quality greatly influence the pur-

chase decision, while in the case of low involvement, 

surrounding information such as the model and the brand 

tend to become significant (Chaiken, 1980; Petty et al., 

1981; Petty et al., 1983). In addition, in the case of a high-

involvement product, as consumers are more aware of 

its importance, they actively engage in complex infor-

mation processing, while in the case of a low-involve-

ment product, consumers tend to passively engage in 

simple information processing (Petty et al., 1983). Fur-

thermore, Pieters and Wedel (2004), visual stimulus rel-

ies more on peripheral and preattentive processes that 

are automatic, parallel, fast, and less effortful. In addi-

tion, image is often perceptually more distinct than text 

which requires more attentions to be comprehended.

According to Yang (2015), which examined the ef-

fect of elaboration level toward DOF, high elaboration 

group tends to gaze longer overall information includ-

ing pictures and function attributes information than 

low elaboration one. Behe et al.'s (2015) also examined 

the effect of involvement toward visual behavior indi-

cators including TFF, DOF and NOF. The result sho-

wed that TFF for overall information was shorter for 

low-involved participants than high-involved partici-

pants, while DOF and NOF for overall information 

were higher for high-involved participants than low-

involved participants. As TFF is more influenced by 

bottom-up factors than top-down factors, Bang and 

Wojdynski (2016) showed that personal characteristics 

(personalization and cognitive demand tasks) affected 

DOF and NOF while they didn't affect TFF. Rayner et 

al. (2008) also showed that there is no correlation bet-

ween personal characteristics and TFF. Most prior stu-

dies examining the link between consumer characteri-

stics and visual behaviors have utilized DOF and NOF, 

but not TFF (Maughan et al., 2007; Menon et al., 2016; 

Russo & Leclerc, 1994; Simmonds et al., 2020; Wäst-

lund et al., 2015). Therefore, to provide concrete basis, 

this study used all three indicators to determine if there 

are differences in visual behavior based primarily on 

involvement which is explaining consumer characteri-

stics. Thus, the hypotheses of this study are as follow.

H3. There will be no difference in TFF depending 

on the degree of involvement with four infor-

mation elements for fashion products.

H4. There will be difference in DOF and NOF dep-

ending on the degree of involvement with four 

information elements for fashion products.

H4a. DOF and NOF for detail text information will 

be higher in high-involvement group than the 

low-involvement group.

H4b. DOF and NOF for image information will be 

higher in low-involvement group than the high-

involvement group.

III. Methods

1. Participants

This study was conducted on women in their 20s and 

30s, who form the main customer base of online stores. 

The participants were 41 college and graduate students 

in Seoul who had expressed willingness to take part in 

the study. This study got approval from the Institutio-

nal Review Board of affiliated university on in July 

2019, informed consent was also obtained for experi-

mentation with all participants. Owing to the nature of 

the eye-tracking experiment, which involved analy-

zing the visual perceptual processing of the human pu-

pil, based on expert advice regarding accurate data ex-

traction, there were some constraints on participant sel-

ection. As a result, the participants were limited to those 

who had sufficient visual acuity with regard to the sti-
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mulus on the monitor at a distance of 60 cm; those who 

did not wear glasses or colored lenses; and those who 

did not have visual impairments such as color blindness 

or strabismus.

2. Stimuli

The product information constituting the experi-

mental stimuli was based on what was observed on the 

websites of the top 67 domestic online stores, as ranked 

by ‘ranky.com’. The product attribute information pro-

vided by online fashion shopping malls was analyzed 

and classified into image-based and text-based elem-

ents. Based on the analysis of online fashion shopping 

malls, the top six image elements considered for expe-

rimental stimuli were: model front view (97.0%), mo-

del side view (91.0%), flat front view (89.6%), wearing 

detail view (86.6%), model rear view (85.1%), and flat 

detail view (79.1%). The top eight text elements consi-

dered for experimental stimuli were: product name 

(100.0%), price (100.0%), size (100.0%), description 

(100.0%), actual size (100.0%), care method (100.0%), 

fabric (98.5%), and color (94.0%). Finally, the product 

information included in the experimental stimuli con-

sisted of two image-based elements according to their 

characteristic—model image information (front view, 

side view, rear view) and detail image information 

(wearing detail view, flat front view, flat detail view)

—as well as two text-based elements according to the 

classification by online stores—basic text information 

(product name, price, color, size) and detail text infor-

mation (product description, fabric, actual size, and 

care method). The area taken up by each of the elem-

ents was the same in size, but their placement differed 

for each experimental stimulus in order to exclude se-

quential effects and minimize the possibility of bore-

dom. The stimuli were produced using images posted 

in the ZARA online store with informed consent. As 

shown in <Fig. 1>, product informations were edited 

into one image. The reasons for editing and using it in 

a form different from the presentation on actual online 

stores are customization for the experiment, facilitation 

of the setting of the AOI, and accurate analysis of vi-

sual behavior.

3. Design

For the purpose of configuring the various experi-

mental stimuli, a preliminary survey on the most pur-

chased fashion products was conducted. The survey 

was conducted online to get various responses and con-

sisted of seven questions. Questionnaires are about de-

mographic characteristics and the most purchased items 

by top, bottom, dress, and outerwear categorizations 

Fig. 1. Example of stimuli.

Adapted from 벨트 원피스 [Belted dress] (n.d.). https://zara.com
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used on most online stores. The survey was conducted 

on 154 women in their 20s and 30s with online shop-

ping experience. As per the results, the most purchased 

items were t-shirts (38.3%) in the top category, jeans 

(52.6%) in the bottom category, dresses (87.0%) in the 

one-piece category, and coats (48.1%) in the outwear 

category. Accordingly, these 4 items, which had basic 

design and low saturation, were used as the experimen-

tal stimuli.

After preliminary survey, 64 experimental stimuli 

were made which consist of 16 styles of each t-shirts, 

pairs of jeans, dresses, and coats. Then, preliminary 

experiment was conducted on a total of six graduate stu-

dents and professor to design experiment. Based on the 

interviews and advice offered in the preliminary expe-

riment, intended to reduce the possibility of the selec-

ted participants experiencing fatigue, finally 8 styles 

of each items, totally 32 styles were selected as the ex-

perimental stimuli. The product information type was 

configured to be placed twice each, in allocated spaces 

of four partitions (2 (top, bottom) × 2 (right, left)). In 

order to effectively promote information search beha-

vior, the viewing of each experimental stimulus, which 

was randomly presented, was limited to 15 seconds. 

This is because observers tend to navigate effectively, 

focusing on the information they are interested in when 

the given time is limited (Huddleston et al., 2018). In 

addition, before the presentation of each 32 experimen-

tal stimuli, the participant's attention was refocused to 

the center of the screen by presenting a bull's eye “+” 

display against a black background. It was presented 

for 2 seconds, as a result, include 32 experimental sti-

muli and 31 bull's eye screens, it took about 10 minutes 

for eye-tracking experiments.

4. Procedure

All selected participants were provided with a des-

cription of the study in the same environment and ask-

ed to complete a questionnaire consisting of 19 ques-

tions about demographic characteristics, online shop-

ping experience, and involvement in fashion products. 

To understand the level of the online shopping experi-

ence, we measured the number of purchases of fashion 

products through online shopping on average a month. 

Questionnaires for measuring involvement in fashion 

products were referred to the questionnaires used in 

Lee and Park's (2006) and the CIP (Laurent & Kapfe-

rer, 1985). Questionnaires were modified to suit the re-

search questions, they consist of eight questions about 

importance, utility, perception of risk, value, pleasure 

of fashion products on a seven-point Likert scale.

Following the completion of the questionnaire, eye-

tracking experiment was conducted with Gazepoint 

GP3 HD eye-tracker. It is a fixed model, used by atta-

ching monitor which presents visual stimuli. The eye-

tracker recognizes experimenter's pupils, measures vis-

ual behavior and extracts visual data. For eye-tracking 

experiment, participants sit on chairs 60 cm away from 

17-inch monitor attached with the eye-tracker. The ex-

periment was conducted by staring at the monitor with 

their forehead and chin fixed to the head and chin rest. 

After conducting two-three eye-tracking calibrations, 

the participants were told “Imagine that you are actually 

shopping online and accordingly search for the product 

information displayed on the monitor” and asked to fo-

cus on the 32 pages of experimental stimuli presented 

on the monitor. Dual monitors were used, with the mo-

nitor being used by the participant showing only the 

screen for the experiment as set by the researcher, while 

through the other monitor, the researcher was able to 

confirm that the experiment proceeded smoothly by 

observing the real-time data extracted during the pro-

cess and the eye-tracking experiment. The total amount 

of time spent on the eye-tracking experiment was about 

10 minutes. Finally, participants were thanked and de-

briefed.

IV. Results

1. Demographic Characteristics of Particip-

ants

The visual behavioral data of three participants were 

removed owing to technical problems during the expe-

riment, resulting in valid data from 38 participants fin-
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ally being used for analysis. The mean age of particip-

ants was 25 years (S.D.=.73), with a range of 20 to 39 

years. 56.1% of participants are undergraduate students 

(n=23), 14.6% are graduate students (n=6), 17.1% are 

office worker (n=7) and 4.9% are freelancer (n=2). All 

participants purchased fashion products online at least 

once a month, with the average number of such purch-

ases being 3 (S.D.=2.31), with a range of 1 to 10.

2. Data Analyses

Heat map and visual behavior data extracted using 

the Gazepoint Analysis program. Before quantitative 

analysis, a heat map analysis was conducted. Heat map 

is a qualitative analysis that visually represents the re-

sults of the sum of all participants' visual behavior. Heat 

map shows the amount of fixation in each area. In a heat 

map, visual behavior data is displayed as different col-

ors according to the duration and the number of fixation. 

Red represents the highest level of fixation, followed 

by yellow, green and blue, and areas without color att-

ract no fixations (Luan et al., 2016). Therefore, eye-trac-

king studies use heat map generally to help easily re-

cognize the results of visual behavior. For quantitative 

analysis, extracted visual behavior data and question-

naires were analyzed using SPSS 23.0.

1) Visual Behavior on the Fashion Product In-

formation

Heat map result of visual behavior data for informa-

tion elements by item is shown in <Fig. 2>–<Fig. 5>. 

The figures below, which are the results of one style 

Fig. 2. Heat map result of visual behavioral data for information elements (t-shirt).

Adapted from 베이직 티셔츠 [Basic t-shirt] (n.d.). https://zara.com
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for the item, represent a heat map result of each item. 

As shown in heat map, generally for every item, model 

image and detail text information were gazed more ra-

ther than basic text and detail image information. Com-

pared to other items, especially for a coat, detail text 

information was gazed much more than other elements 

of information. The 8 styles were integrated, the visual 

behavior for information elements was analyzed by 

using the average value of the data measured for 8 sty-

les, and the result of descriptive statistics is shown in 

<Table 1>. Except for t-shirts, the other 3 items showed 

the same tendency on information elements in the case 

of TFF. However, all 4 items showed the same tendency 

on information elements in the case of DOF and NOF. 

The results of DOF and NOF for information elements 

showed the same tendency, while TFF tended to be dis-

tinct from them.

A one-way ANOVA was conducted to analyze the 

differences in visual behavior by information elements 

and the result is shown in <Table 2> and <Fig. 6>. Alth-

ough there were differences in the three visual beha-

vior factors for the four information elements by item, 

because the ANOVA results were not significant (TFF 

(p>.29), DOF (p>.37), NOF (p>.09)), the four items 

were integrated into a fashion product. Thus, the differ-

ences in visual behavior for information elements were 

analyzed by using the average value of the data mea-

sured for 4 items. Welch's F was used because homoge-

neity of variance was not achieved. The results of the 

analysis showed that TFF (F(3, 148)=37.69, p<.05), 

DOF (F(3, 148)=22.88, p<.05), and NOF (F(3, 148)=

33.93, p<.05) showing significant differences, there-

Fig. 3. Heat map result of visual behavioral data for information elements (jean).

Adapted from 플레어 핏 진 [Flared fit jeans] (n.d.). https://zara.com
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fore, H1 and H2 were supported. Post-hoc analysis 

was conducted and by using Dunnett's T3 to examine 

the differences in information elements. As a result, in 

the case of TFF, fixations occurred quickly in the order 

of model image > detail image > basic text, detail text 

information, therefore, H1a and H1b were supported. 

This is consistent with the findings of a previous study 

that images, and particularly human images, attract vi-

sual attention more quickly than text (Clement et al., 

2013; Hwang & Kim, 2013; Paivio, 1986). In the case 

of DOF, longer fixations occurred in the order of detail 

text, model image > detail image, basic text informa-

tion. In the case of  NOF, many fixations occurred in the 

order of detail text, model image > detail image > basic 

text information, therefore, H2a and H2b were also sup-

ported. This can be interpreted as detail text and model 

image information got the most attention and consu-

mers most actively searched for those. Especially, de-

tail text information received lots of attention because 

of the large amount of information presented compared 

to other types. Also, the tendency of DOF and NOF 

were identical, but TFF showed differently. This is con-

sistent with previous studies in which TFF has shown 

different tendency from the other two visual behavior 

indicators (Ho, 2014; Maughan et al., 2007; Orquin & 

Loose, 2013).

2) Visual Behavior on the Fashion Product In-

formation by Involvement

With the reliability of eight involvement of fashion 

product questions having been ensured (a=.895), they 

were integrated and used as an involvement of fashion 

Fig. 4. Heat map result of visual behavioral data for information elements (dress).

Adapted from 리본 셔츠 원피스 [Ribbon shirts dress] (n.d.). https://zara.com
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products measure. In order to analyze the difference in 

visual behavior regarding information elements accor-

ding to the degree of involvement, high/low-involve-

ment groups were created based on the mean value of 

involvement (M=37.31, S.D.=8.34). The result of heat 

map of visual behavior data for information elements 

by groups is shown in <Fig. 7>. As shown in heat map, 

generally, high-involvement group gazed detail text and 

model image information more than detail image and 

basic text information, while low-involvement group 

gazed overall image information and basic text infor-

mation more than detail text information.

To examine the differences in visual behavior for in-

formation elements between the two groups, indepen-

dent samples t-test was conducted and the result is sho-

wn in <Table 3> and <Fig. 8>. In the case of TFF, all 

four information elements were not significantly dif-

ferent between the groups (p>.13). This result is not con-

sistent with Behe et al. (2015) which showed that invol-

vement affected TFF. However, it is consistent with 

Bang and Wojdynski (2016) and Rayner et al. (2008) 

which showed that personal characteristics did not af-

fect TFF, therefore H3 is supported. This result can be 

interpreted that TFF is more influenced by bottom-up 

factors than the personal top-down factors.

However, in the case of DOF and NOF, for some in-

formation elements, there were significant differences 

between the groups, therefore, H4 was partially sup-

ported. First, in the case of DOF, the differences between 

the groups with regard to basic text, detail text, and mo-

del image information were significant. In basic text 

information (MHigh-Low=–.21, t=–2.01, p=.05) and mo-

Fig. 5. Heat map result of visual behavioral data for information elements (coat).

Adapted from 롱코트 [Long coat] (n.d.). https://zara.com
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del image information (MHigh-Low=–.56, t=–2.07, p=.04), 

fixations occurred for longer periods of time in the low-

involvement group, but regarding detail text informa-

tion (MHigh-Low=1.38, t=3.99, p=.00), fixations occurred 

for longer periods of time in the high-involvement gr-

oup. In the case of NOF, the differences between the 

groups regarding detail text and detail image informa-

tion were significant, and many fixations occurred in 

detail text information (MHigh-Low=3.98, t=4.60, p=.00) 

in the high-involvement group and in detail image in-

formation (MHigh-Low=–1.18, t=–2.44, p=.02) in the low-

involvement group. Therefore, H4a was supported 

while H4b was partially supported.

Later, a two-way analysis of the variance (two-way 

ANOVA) was conducted to analyze the effects of the 

interaction between the involvement group and the in-

formation element toward visual behavior and the re-

sult is shown in <Table 4>. In case of TFF (R2=.46), there 

was significant main effect for information element 

(F=47.76, p<.05), but a main effect for group (F=3.39, 

p=.10) and an interaction effect of group with infor-

mation element was not significant (F=1.73, p=.24). How-

ever, in case of DOF (R2=.49), there was no significant 

main effect for group (F=.70, p=.40), but a main effect 

for information element (F=29.69, p<.05) and an inter-

action effect of group with information element was sig-

nificant (F=13.89, p<.05). Also, in case of NOF (R2= 

.50), there was no significant main effect for group (F=

1.19, p=.28), but a main effect for information element 

(F=31.29, p<.05) and an interaction effect of group 

with information element was significant (F=15.14, 

p<.05). Thus, for DOF and NOF, as the effects of the in-

teraction between the group and the information ele-

ment, high-involvement group tends to pay more atten-

tion toward detail text information than low-involve-

ment one, while low-involvement group tends to pay 

more attention toward basic text, model image and de-

tail image information. Moreover, the information ele-

ment that shows the highest DOF and NOF in the high-

involvement group is detail text information, while in 

Product Information

Mean (S.D.)

TFF

(n=38)

DOF

(n=38)

NOF

(n=38)

T-shirts

Basic text 3.96 (2.03) 2.42 (0.57) 06.18 (1.55)

Detail text 3.91 (1.81) 3.56 (1.14) 09.95 (3.42)

Model image 1.82 (1.52) 3.22 (1.00) 09.05 (2.63)

Detail image 2.23 (1.02) 2.43 (0.70) 07.92 (1.70)

Jeans

Basic text 3.65 (2.09) 2.31 (0.70) 06.25 (1.36)

Detail text 4.22 (2.43) 3.82 (1.52) 10.75 (4.03)

Model image 1.74 (1.89) 3.33 (1.14) 09.50 (2.75)

Detail image 2.30 (1.02) 2.60 (0.62) 07.31 (1.98)

Dresses

Basic text 3.46 (2.25) 2.35 (0.74) 06.04 (1.16)

Detail text 4.25 (1.94) 3.67 (1.44) 10.04 (3.57)

Model image 1.87 (1.74) 3.48 (0.94) 09.98 (2.29)

Detail image 2.05 (0.82) 2.38 (0.62) 08.38 (2.00)

Coats

Basic text 3.53 (1.73) 2.51 (0.67) 06.79 (1.57)

Detail text 3.69 (1.95) 3.96 (1.68) 10.97 (4.32)

Model image 1.29 (1.32) 3.07 (1.08) 09.02 (2.88)

Detail image 2.48 (1.04) 2.52 (0.89) 07.46 (2.24)

Table 1. Descriptive statistics of visual behavior data on information elements by product
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the low-involvement group it is model image informa-

tion. This is consisted with Petty and Cacioppo (1986), 

which argued that high-involvement consumers focus 

on the central information, while low-involvement con-

sumers focus on the peripheral information. Further-

more, as visual stimuli were presented in limited time, 

it seemed that DOF and NOF of other information ele-

ments excluding detail text information are higher in 

low-involvement group since high-involvement group 

spent lots of time exploring detail text information.

V. Conclusion

1. Discussion

Online stores provide product information in their 

own ways. Product attribute information is generally 

arranged vertically on the product detail page, so that 

it can be read while scrolling down. Owing to technol-

ogical developments, consumers' expectations of on-

line stores are permanently on the rise, making it nece-

Fig. 6. Visual behavior on information elements of fashion product.

Visual

behavior
Variables

Mean (S.D.)

FBasic text

(n=38)

Detail text

(n=38)

Model image

(n=38)

Detail image

(n=38)

TFFa Information element 3.65 (1.15) 04.02 (1.62) 1.68 (0.80) 2.27 (0.66) 37.69*

DOFb Information element 2.40 (0.34) 03.75 (1.26) 3.28 (0.88) 2.48 (0.37) 22.88*

NOFc Information element 6.32 (1.06) 10.43 (3.31) 9.39 (2.22) 7.77 (1.59) 33.93*

*p<.05

Dunnett T3 test results

a: Model image < Detail image < Basic text, Detail text

b: Detail text, Model image > Detail image, Basic text

c: Detail text, Model image > Detail image > Basic text

Table 2. Visual behavior on information elements of fashion product
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ssary for online stores to find new ways to maximize 

the shopping experience. In particular, because of the 

nature of the online domain, which has an abundance 

of information, effective product information presen-

tation is an important issue for retailers and managers. 

Online stores need to understand consumers' search be-

havior in order to provide consumer-oriented product 

information and enhance consumer satisfaction. There-

fore, this study focused on the attribute information of 

fashion products, classifying it into four types, and em-

pirically analyzed consumers' information searching 

behavior using eye-tracking technology.

First, it was found that in the context of the speed of 

attracting visual attention, among the types of product 

information, images take precedence over text. Speci-

fically, the model image information attracts visual att-

ention faster than the detail image information and this 

result is consistent with the findings of a previous study 

(Luan et al., 2016; Wang et al., 2014). This can be inter-

preted in the context of the nature of fashion products, 

which are associated with pleasure, and in which em-

pirical aspects are considered important. When consu-

mers search for information on fashion products, they 

first seek to determine the design and fit when worn. 

The types of images that received the most visual at-

tention were detail text and model image information, 

meaning that consumers consider the information of 

product attributes such as fabric and actual size as well 

as the model images the most. Despite the limited time 

in which the experimental stimulus was presented, the 

fact that it received most attention implies that detailed 

information is regarded as an important factor (Liu et 

al., 2017). In addition, DOF and NOF for product infor-

mation were identical, but differences were found in 

the case of TFF, which is consistent with previous stu-

dies (Ho, 2014; Maughan et al., 2007; Orquin & Loose, 

Fig. 7. Heat map result of visual behavioral data for information elements by group 

(high-involvement/low-involvement).

Adapted from 벨트 원피스 [Belted dress] (n.d.). https://zara.com
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2013) where TFF was used separately from the other 

two visual behavior indicators.

Furthermore, analysis showed that product involve-

ment influences information search behavior. In the 

case of TFF, there was no difference between the two 

groups classified by involvement. This result is not con-

sistent with Behe et al. (2015) but consistent with Bang 

and Wojdynski (2016) and Rayner et al. (2008). There-

fore, it seems that further research is needed to deter-

mine whether an individual's characteristics affect TFF. 

However, there were differences between the groups 

in terms of DOF and NOF. Although the results of the 

Visual behavior Variables

Mean (S.D.)

tHigh-involvement

(n=20)

Low-involvement

(n=18)

TFF

Basic text 03.38 (0.92) 03.84 (1.36) –.98***

Detail text 03.62 (0.95) 04.47 (2.08) –1.59***

Model image 01.76 (0.90) 01.59 (0.69) .65***

Detail image 02.19 (0.67) 02.34 (0.65) .70***

DOF

Basic text 02.30 (0.30) 02.51 (0.35) –2.01***

Detail text 04.41 (1.09) 03.03 (1.04) 3.99***

Model image 03.01 (0.84) 03.57 (0.84) –2.07***

Detail image 02.38 (0.37) 02.59 (0.34) –1.81***

NOF

Basic text 06.19 (0.96) 06.45 (1.17) –.74***

Detail text 12.31 (2.84) 08.33 (2.45) 4.60***

Model image 08.84 (1.98) 10.00 (2.37) –1.65***

Detail image 07.21 (1.34) 08.39 (1.64) –2.44***

*p<.05, **p<.01, ***p<.001

Table 3. Differences in visual behavior for fashion products information elements by group

Fig. 8. Differences in visual behavior for fashion products information elements by group.
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two types of visual behavior did not match exactly, the 

patterns of DOF and NOF for the two groups of infor-

mation types were the same. Fixations for detail text in-

formation occurred for longer periods of time in the high-

involvement group, and fixations for basic text and 

model image information occurred for longer periods 

of time in the low-involvement group. Besides, fixations 

for detail text information occurred more frequently in 

the high-involvement group, while fixations for detail 

image information occurred more frequently in the low-

involvement group. Taken together, these results show 

that consumers with high involvement tend to pay more 

attention to detailed information so as to determine the 

attributes of products, while consumers with low invol-

vement tend to pay more attention to image-based and 

basic information such as product price. This result is 

consistent with previous studies (Chaiken, 1980; Petty 

et al., 1981; Petty et al., 1983) reporting that higher in-

volvement is accompanied by central information about 

the product receiving increased significance and more 

active seeking of other information.

The results of this study can be summarized as fol-

lows. There are differences in consumers' information 

search behavior according to the type of product infor-

mation. Furthermore, the type of information that con-

sumers value may differ depending on the degree of in-

volvement. Therefore, online stores need to present va-

rious information types in different ways to effectively 

attract consumers with varying characteristics. Gene-

rally, consumers first search for model images, which 

they consider the most important. In particular, low-in-

volvement consumers consider image-based informa-

tion important. Text-based information, however, de-

tailed information on products is also generally recog-

nized as important, particularly for high-involvement 

consumers, while basic information tends to be impor-

tant to low-involvement consumers.

Based on these results, it can be suggested that con-

sumer-oriented information be presented as follows. 

Regarding the placement order, the model image should 

either be the representative product image or positio-

ned first, with the detail text information also placed 

relatively preferentially, so that it may interact with the 

image information in order to effectively facilitate con-

Visual

behavior

Group

Information

element

Mean (S.D.) F(7, 144)

High-involvement

(n=20)

Low-involvement

(n=18)
Group

Information

element

Group × 

Information element

TFFa

Basic text 03.38 (0.92) 03.84 (1.36)

3.39 47.76* 01.73*
Detail text 03.62 (0.95) 04.47 (2.08)

Model image 01.76 (0.90) 01.59 (0.69)

Detail image 02.19 (0.67) 02.34 (0.65)

DOFb

Basic text 02.30 (0.30) 02.51 (0.35)

0.70 29.69* 13.89*
Detail text 04.41 (1.09) 03.03 (1.04)

Model image 03.01 (0.84) 03.57 (0.84)

Detail image 02.38 (0.37) 02.59 (0.34)

NOFc

Basic text 06.19 (0.96) 06.45 (1.17)

1.19 31.29* 15.14*
Detail text 12.31 (2.84) 08.33 (2.45)

Model image 08.84 (1.98) 10.00 (2.37)

Detail image 07.21 (1.34) 08.39 (1.64)

*p<.05

a: R2=.46

b: R2=.49 

c: R2=.50

Table 4. Interaction effect of group with information element toward visual behavior
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sumers' information searching. With regard to the pre-

sentation method, if the basic information can be vi-

sually expressed to effectively capture consumers' vi-

sual attention, and the detailed information configured 

to sufficiently provide accurate and detailed product 

information, consumers' satisfaction with not only in-

formation quality but also service can be enhanced.

2. Implication

This study, which used eye-tracking technology to 

analyze consumers' information searching behavior re-

garding product information, utilized three visual be-

havior indicators. Therefore, this study not only can fa-

cilitate a better understanding of the characteristics of 

each visual behavior indicator but also present a conc-

rete basis for understanding information searching be-

havior by mutually verifying the various visual beha-

vioral indicators. In particular, by examining differen-

ces in product information types as well as involve-

ment, the study clearly demonstrates that the charac-

teristics of TFF differ from those of DOF and NOF.

In theoretical aspects, this study provides more em-

pirical and accurate evidence by overcoming the meth-

odological limitations of previous studies. By using 

overall visual behavior indicators to analyze consumer 

behavior, particularly measuring which information 

element is explored in the first place when consumers 

search product information in online fashion stores and 

which information elements they pay more attention 

to, this study can help to have more complex under-

standing of consumers' information searching beha-

vior. Furthermore, as this study empirically validated 

prior research by demonstrating that involvement influ-

ences consumers' information search behavior, it is also 

expected to contribute to a deeper understanding of 

how involvement affects consumers' information search 

behavior. Also, as this study focuses on product attri-

bute information provided by online fashion stores and 

analyzes it from consumers' perspective, it is expected 

to help to understand online consumers' information 

searching behavior at a more detailed and specific level.

In managerial aspects, the results are expected to be 

of help in preparing a guide for presenting consumer-

oriented product information at online stores. The study 

provides a basis for an effective information presenta-

tion by collecting and analyzing consumers' information 

search behavior according to the characteristics of each 

product information element through eye-tracking te-

chnology. Therefore, the results of this study are expec-

ted to provide an objective basis for marketers and ma-

nagers to come up with not only effective ways to pre-

sent product information but orders of presentation. Fur-

thermore, the results of the differences in consumers' 

information searching behavior according to involve-

ment would help establish strategies for how to appeal 

effectively to a wide range of consumers, ultimately 

maximize online consumers' shopping experience.

3. Limitations and Further Research

Instead of observing an actual online store, this study 

was conducted in an experimental environment to ana-

lyze consumers' information search behavior with re-

gard to product information. Furthermore, while visual 

behavior may be influenced by the arrangement of sti-

muli and other visual factors such as layout, font, col-

or, despite attempts to control for such factors, there 

exists a possibility that we were unsuccessful in this 

regard. In addition, despite the fact that information 

search behavior may be influenced by the characteris-

tics of the fashion product itself, such as price, fit, and 

design, this study integrated four products into a single 

fashion product, because there are no significant differ-

ences among them.

In further research, based on the results of this study, 

may be able to explain consumer behavior in a more in-

depth manner by organizing product information ele-

ments vertically, in the same environments as online 

stores, but arranging order of product information ele-

ments differently, and analyzing consumers' purchase 

behavior. Furthermore, by subdividing fashion pro-

ducts from various perspectives, it may be possible to 

analyze differences in information searching behavior 

according to the characteristics of the products them-

selves and to provide more specific implications.
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