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In recent years, digital media providing entertainment and information have 

become an important channel of customer experience. The aim of this study is 

to evaluate the effects of digital signage’s characteristics on flow and brand 

attitudes and to verify the mediating role of pleasure in digital signage and 

flow. The stimuli were developed for a sports brand stores using 3D and video 

editing software. The survey was conducted on 544 subjects from both gender 

aged 20 to 49 years old, i.e. the population that constitutes the major target 

group for sports brands. The data collected was analyzed using IBM SPSS 24.0. 

Specifically, frequency analysis, factor analysis, reliability analysis, t-test, and 

regression analysis were performed on the data. Based on the results, we can 

draw the following conclusions; First, the dimension of digital signage was 

classified into aesthetic and functional attributes. Additionally, we found out 

that women highly value aesthetic attributes of digital signage while the 

customers in their 40s pay more attention to functional attributes than their 

counterparts aged 20-30 years. Second, our results suggest that pleasure has a 

mediating effect in the relationship between digital signage attributes and flow; 

specifically, both sub-dimensions of digital signage features (aesthetic attributes 

and functional attributes) affect flow by means of pleasure. Third, our results 

demonstrated that the flow of digital signage had a significant impact on 

brand attitudes.
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. IntroductionⅠ

In recent years, there have been many changes in 

consumer trends. While previously, customers above all 

valued the quality and price of products, nowadays, 

customers have come to appreciate the very process and 

experience of purchasing products (Oh, 2018). Said 

differently, consumers have started to enjoy the very 

experience of shopping as a leisure activity. The reasons 

why consumers indulge in shopping include escaping 

from everyday life, relieving stress, and having pleasure. 

In this respect, digital media are particularly valuable to 

consumes as they encourage them to visit interesting 

places, provide information, and offer entertainment 

(Hauseman, 2000; Kang & Lee, 2013). Therefore, digital 

media platforms are an important part of the in-store 

experience (Kang & Lee, 2013). Moreover, digital media 

platforms increase consumer participation and offer new 

experiences at apparel store points-of-contacts, thereby 

enhancing the connection between fashion brands and 

consumers (Lee & Lee, 2013).

  For instance, Nike established an environment where 

consumers are able to directly and indirectly experience 

in-store products through digital signage that surrounds 

the entire store (“Nike open digital store”, 2016). 

Another relevant example is Burberry. Since 2012, in 

order to provide product information to visitors, the 

company has been placing iPads in its stores. Companies 

have also started to install digital signage on show 

windows so that consumers can promptly check products 

by linking them to their mobile devices. Digital media 

provide an expanded consumer experience through the 

use of digital space. Therefore, now that consumer 

experiences are gaining more attention in terms of space, 

“flow” has become a factor for expanding and enhancing 

the quality of this new spatial experience (Ha, 2010). 

Accordingly, digital signage has evolved from a simple 

media format used to convey video information into one 

offering consumers the opportunity to experience 

extensive flow through various types of interesting 

activities and experiences (Han, 2013). In reality, stores 

are attempting to apply diverse types of digital signage 

content.

  While there have been several studies that investigated 

digital signage and flow, most previous studies focused 

on measuring the effects of digital signage or consumer 

reactions (Dennis, Brakus, & Alamanos, 2013; Dennis, 

Brakus, Gupta, & Alamanos, 2014; Kim & Sung, 2016; 

S. Lee, 2014; Lee, 2017). These studies have depended 

on imaginary scenarios or the past experiences of 

consumers. Therefore, the processes and influences of 

digital signage involving certain brands or stores on the 

flow and brand attitude were not studied in detail. 

According to Dennis, Newman, Michon, Brakus, and 

Wright, (2010), digital signage causes positive emotions 

when a consumer purchases a product, which means that 

digital signage leads to positive attitudes through pleasure 

or flow. Furthermore, the process needs to be 

investigated systematically. This study examined the 

influence of an apparel store’s digital signage on flow 

and brand attitude. In addition, we verify the mediating 

effect of pleasure in the relationship between digital 

signage and flow. 

. Literature ReviewⅡ

1. Digital signage and pleasure

Digital signage is digital media that provide various 

contents such as information, entertainment, and 

promotion. This is achieved by installing, in a public or 

commercial space, of a digital display that can be 

controlled remotely through a network in (Go & Shim, 

2014; K. Lee, 2014). Therefore, digital signage becomes 

a communication tool that can drive the marketing and 

advertising effects of the company and customer 

experience (Ro, Hwang, & Kim, 2014). Digital signage 

can be divided into different types according to the 

classification criteria. For instance, based on the 

expression and content of signage, K. Lee (2014) divided 

it into two types: information digital signage and 

interactive digital signage.

  In the present study, the term “pleasure” refers to the 

degree to which a person experiences joy (Han & Kim, 
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2005). Pleasure reflects the level of positive emotions 

(e.g., the sense of happiness, satisfaction, and goodness 

that a person feels towards his/her environment) 

(Hirschman & Holbrook, 1982). It also involves the level 

of pleasant emotions resulting from certain stimulations 

(Baek, Kim & Kim, 2013). In relation to digital devices, 

pleasure involves positive emotions that an individual 

consumer feels when using the digital device itself, 

regardless of the achievement expected by him/her or the 

instrumental value of the digital device (Han & Kim, 

2005). Pleasure thus also refers to a positive emotion 

that a consumer may obtain when using the digital 

device itself (S. Lee, 2014).

  In apparel stores, digital signage provides not only the 

practical value for consumers, but also the hedonistic 

value ensuring that consumers feel entertained or 

experience positive emotions throughout the process (Kim 

& Sung, 2016). Therefore, digital signage can be an 

effective marketing tool for helping consumers experience 

hedonistic values (Lim & Yoo, 2010).

  In this respect, Dennis et al. (2013) found that 

emotional advertising is more effective than rational 

advertising. Therefore, using digital signage, consumers 

can derive pleasure from the very process of using 

information or through enjoying entertaining contents 

(Kim & Sung, 2016). The informational and experiential 

attributes of digital signage used in advertising of fashion 

brands has a strong impact on pleasure. In particular, 

consumers gain more pleasure from shopping when they 

experience high-level emotional digital signage (rather 

than when they focus on the functional attributes of 

products sold) (K. Lee, 2014).

  While looking at pleasure in connection with digital 

signage technology, Clore, Schwarz, & Conway, (1994) 

argued that consumers do not recognize digital signage 

as pleasant when using devices that are difficult to 

operate. Furthermore, S. Lee (2014) showed that 

consumers feel more pleasure when using shopping 

services that involve high-level technology than those 

based on simple technology. That is, consumers are more 

interested in using shopping services with high-level 

technology and feel pleasure when they can learn to use 

these services to achieve benefits. This means that 

consumer reactions are more pleasurable when shopping 

services offer experiential attributes as opposed to those 

that offer informational attributes. Moreover, consumers 

feel pleasure when experiencing digital signage shopping 

services per se (i.e. without actually making purchase 

decisions). Overall, consumer experience significant 

pleasure when experiencing products or brands in the 

digital signage format. This is consistent with study 

results (Han & Kim, 2005; Mun & Lee, 2007) indicating 

that consumers derive pleasure simply from using digital 

devices while shopping.

2. Digital signage and flow

Flow is defined as m individual’s state of extreme 

immersion in an activity. Experiencing flow and 

immersion from media content involves experiencing flow 

through digital media. Digital media contents make 

recipients feel an intense level of flow through both 

temporality and spatiality (Choo, 2015). Media flow 

stimulates emotional factors for consumers, thereby 

exerting a strong impact on their attitudes to brands 

(Kilger & Romer, 2007).

  In this regard, in a study on the interactivity of digital 

signage and the effects of flow on memory and brand 

attitude, Han (2017) demonstrated that the lower the 

interactivity and the higher the flow level of digital 

signage, the more information consumers can recall. This 

forms their overall attitude towards the product. Han 

(2017) found that brand attitude is more positive when 

the flow level is high, even though interactivity is low. 

Said differently, forming a positive attitude towards a 

product through digital signage involves maximizing the 

flow into the digital media itself while minimizing 

interactions; this could have a positive impact on the 

formation of brand attitude. Ha (2012) indicated that the 

factors of situational flow, prompt feedback, two-way 

communication, and content-controllability are important 

in interactive areas. 

  Furthermore, Kim and Park (2017) studied the 

influence of the user interface and digital signage flow 
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on media and advertisement attitudes. The results of this 

study showed that, while the user interface affects flow, 

the latter positively affects both media and advertisement 

attitudes. Likewise, in a study on the relationship 

between consumer media flow using digital media, brand 

attachment, brand relationship emotion, and brand 

loyalty, Choo (2015) found that media flow has a 

significant influence on both brand relationship emotion 

and brand attachment, and that brand emotion plays a 

moderating role between media flow and brand 

attachment. In other words, media flow stimulates 

emotions towards the brand and consumers form brand 

attitudes through such emotions. Furthermore, in a study 

that involved the multidimensional analysis of consumer 

brand experience involving digital signage advertisements, 

Han (2013) classified digital signage into the simple 

touch and interactive types. A survey was then 

performed to determine consumer experiences for each 

type of digital signage and to ascertain how the signage 

affected consumer flow, advertisement attitudes, and 

sharing intentions. For the simple touch type, it was 

observed that sensory, emotional, and cognitive 

behavioral experiences have positive influences on flow, 

while consumer flow influences advertisement attitude. 

For the interactive type, however, it was observed that 

only emotional and cognitive behavioral experiences affect 

consumer flow, while flow affects both advertisement 

attitude and sharing intentions. Taken together, these 

results highlight the importance of raising the level of 

flow using an appropriate level of interactivity; if the 

level of digital signage interactivity becomes too great, 

this can increase the level of consumer avoidance, 

resulting in a negative impact on consumer attitude or 

sharing intentions (Han, 2013).

3. The mediating role of pleasure

Clarke and Haworth (1994) defined flow as the 

experience of feeling satisfied while having fun. 

According to Csikzentmihalyi (1997), individuals who 

experience flow will feel a greater sense of happiness and 

satisfaction while gaining higher achievements from their 

activities. According to the flow theory, flow enables 

interactive rather than one-way communication, thus 

triggering playfulness and further causing people to focus 

on the situation and environment (Ha, 2012).

  In one relevant study, Lee and Park (2013) studied the 

influence of Internet shopping mall service quality as 

perceived by consumers in regard to their emotions and 

flow experiences. Service quality was found to have a 

significant impact on the emotions of pleasure, arousal, 

and control, while the emotion of control had a 

significant influence on the emotions of pleasure and 

arousal. The emotion of arousal also had a significant 

influence on the emotion of pleasure, and the emotion of 

pleasure had a significant influence on the flow 

experience. The study presented the process of forging 

flow through the PAD-Flow model. This model 

confirmed that emotion is an important factor in 

understanding consumer behaviors; among the 

consumption emotions, pleasure was found to be an 

important factor affecting the flow experience (Lee & 

Park, 2013). Mun and Lee (2007) confirmed that the 

pleasure of UCC at an online shopping mall influenced 

the formation of intimacy, trust, and interactivity. It also 

had a significant influence on the intention to revisit, 

with flow playing the mediating role. 

  Likewise, Oh and Kim (2009) examined the causal 

relationship between perceived pleasure, flow, and 

intention when using digital games. The results of this 

study demonstrated that, regardless of any game fees, 

perceived pleasure has a significant influence on flow. A 

significant impact of pleasure and flow on the intention 

to use digital games was also observed. 

  According to Webster, Trevino, and Ryan, (1993), 

when the user is influenced by flow in an online 

environment, s/he perceives using the online service as a 

very pleasant activity. Thereafter, the user consistently 

uses the service without any reward, as s/he be feels 

pleasure from the action itself and is thus intrinsically 

motivated. Lee, Lee and Park, (2017) noted that 

interactivity and promptness are unique characteristics of 

social network gaming (SNG). The authors classified the 

emotions experienced through SNG according to pleasure, 
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arousal, and control factors while studying their causal 

relationship to flow. The results of this study 

demonstrated that interactivity and promptness have a 

significant impact on flow. Among other emotions, only 

arousal affected flow, while pleasure did not have any 

influence. 

  With regard to the relationship between pleasure and 

flow, Kim and Lee (2018) found that the emotional 

experience achieved through digital signage aroused 

positive emotions related to pleasure and happiness. 

According to the results of this study, the emotional 

experience caused flow and led to the emergence of 

consumer behavioral factors. Furthermore, Han (2013) 

suggested that digital signage advertisements increase user 

flow through an emotional experience, rather than 

through a cognitive experience, thus resulting in favorable 

attitudes and behaviors toward advertisements. Likewise, 

in their study on the Stikus Wall (a digital signage 

device), Shin and Shim (2011) demonstrated that the 

entertainment derived by consumers who use the 

interactive outdoor advertisement positively impacts flow. 

Evidence is also available showing that, in 

communication strategies of fashion brands that use 

digital signage, it is necessary to induce more active 

attention and flow from users by emphasizing the 

development of entertaining contents (Kim & Sung, 

2016).

4. Brand attitude

Attitude is defined as the tendency of a person to react 

to a certain object in a consistent manner. In consumer 

research, consumer attitude is defined as a consumer’s 

overall evaluation of a certain product or brand that gets 

formed during the evaluation stage (Olson & Peter, 

1994; Park, 2012). That is, when a consumer chooses a 

brand, s/he makes a purchasing decision after considering 

the results that may occur based on his/her decision and 

the potential value thereof; this is the moment when 

brand attitude is formed (Lee, 2008; Lim, Chae, & Jeon, 

2014). In general, attitude involves the overall evaluation 

of a certain object (e.g., a person, product, or certain 

brand). Overall, attitude is one of the central concepts in 

scholarly research on consumer behavior and is necessary 

to understand and predict consumer behaviors (Kim, 

2011; Kim & Lee, 2013; Lee & An, 2011).

  Previous studies also demonstrated that, before 

purchasing behavior, consumers form attitudes toward 

brands and make purchasing decisions to indicate their 

purchasing behavior intentions (Choi, 2004). Brand 

attitude, which is formed through various functions, 

becomes a standard of act of choosing a brand (Park, 

2012). Moreover, as it significantly impacts purchasing 

decisions of potential consumers through the 

word-of-mouth effect, it is very important for 

companies to make efforts to create positive brand 

attitudes among consumers (Park, 2012; Gankhuyag, 

Choi, Shim, & Park, 2013). Likewise, brand attitude is 

an index through which to display overall consumer 

evaluations of a brand. Therefore, research on consumer 

brand attitudes forms an essential part of corporate 

activity (Lee, Kim & Yang 2009).

  Regarding the influence of flow in the online 

environment on brand attitude, Hoffman and Novak 

(1996) noted that flow occurs when consumers search 

for information on the Internet and form positive 

emotions about a brand based on the website 

information. Likewise, Kang and Jeon (2009) found that 

the community characteristics of online sporting brands 

have a positive influence on brand attitude. In addition, 

Kim, Lee, & Park, (2003) reported that flow experience 

at a fashion shopping mall website has a significant 

impact on positive attitudes toward the internet website. 

Finally, Park (2003) showed that flow experience while 

exploring a website significantly promotes favorable 

consumer attitudes as compared to those websites that 

did not involve the same flow experience. 

. Ⅲ Research Methods

1. Research Questions and Model

In order to attain the research purpose, the research 

questions are presented as follows(Figure 1).
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  1) To identify the sub-factors of digital signage in 

apparel stores; 

  2) To identify the difference by gender and age in 

digital signage perception;

  3) To investigate the mediated effects of pleasure in 

the relationship between digital signage and flow;

  4) To investigate the influence of flow on brand 

attitudes.

2. Research Procedure and Data Collection 

After a field visit to apparel stores, we decided to focus 

on sportswear brands, as these brands use various types 

of digital signage. For brand control, we used a logo 

and brand advertisement video from an overseas 

sportswear brand that is not well-known in the Korean 

market. The company’s advertisement video was used to 

produce in-store digital signage while controlling brand 

influence. The video belonged to “ERKE,” the Chinese 

sports brand that is not well known among Korean 

consumers. 

  The Adobe Photoshop CS6 software was used to 

change the brand names and logos based on real 

pictures of sportswear stores. We worked to make digital 

 

Figure 1. Research Model

signage frames in appropriate in-store locations (i.e., 

near the fa ade display and counter). In this way, we ç
produced a video to virtually look around the store 

using an image file produced in the Photoshop program, 

which was then composed into a digital signage 

advertisement video using the Adobe After Effect CS6 

software (a video editing program). In order to determine 

whether the stimulus video could produce a realistic 

version of the store, it was reviewed by 11 people, 

including both graduate students of a clothing & textiles 

department and ordinary people. According to our 

respondents, the level of reality was not sufficient to 

provide a feeling that one was looking around the store 

along the in-store flow line of actual consumers. 

Therefore, we produced a revised 3D-based video 

using Sketch-up Pro 2018 (a 3D rendering software), 

Adobe Photoshop CS6, and Adobe After Effect CS6. 

Finally, the store size of the stimulus was designed at 

the medium-level size of approximately 10mX10m. The 

digital signage was placed at the top of the wall 

behind the counter, and it was produced from the 

point of view of a 170cm-tall consumer entering the 

store from the front shopping mall gate to look 

around (Appendix 1). The digital signage was of the
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informational type, which is the most commonly used 

type in apparel stores in Korea. In the next step, we 

hired an Internet survey agency to conduct a preliminary 

survey among a total of 80 people for a 7-day period 

starting on March 6, 2018. For the survey, the final 

version of the video was used. The questionnaire was 

designed to automatically stop respondents who checked 

‘ERKE’ by having the panel check the brand they knew. 

This control over the ‘ERKE’ brand was provided, and 

enter the stimulus for 1 minute and 30 seconds of the 

video.

  As a result, the average score (M=5.99) was high for 

the item “This virtual store looks like a real sportswear 

store,” thus confirming that the stimulus video generated 

a sufficient level of reality. After confirming that the 

respondents did not have any awareness of the “ERKE” 

brand, the main survey was conducted among males and 

females aged 20-49, which was the main age group 

targeted by the sportswear brand. The online survey was 

conducted by a survey agency on March 13-19, 2018. 

The data from a total of 544 people were used for final 

analysis. 

3. Measures and Data analysis

Based on the literature review and a preliminary survey, 

we deleted the items that were difficult to rate or were 

ambiguous. The final list included a total of 13 items on 

the digital signage attributes. These items were modified 

version of the items previously used by Chin (2014), 

Jeon (2016), Kim (2013), and Song (2008). A total of 

four items regarding pleasure were derived from 

Mehrabian and Russell’s (1974) study, while three items 

on flow were selected, revised, and supplemented based 

on the questions in Lee (2012). In addition, four items 

on brand attitude were selected before being revised and 

supplemented based on the items from Kim, Lee, & Kim, 

(2016). To extract sub-level components, each item was 

rated by the participants on a 7-point Likert scale (i1 = 

“Absolutely disagree,” 4 = “Neither agree nor disagree,” 

and 7 = “Absolutely agree”). A total of seven items were 

selected to look at demographic characteristics. These 

included questions about age, marital status, educational 

background, occupation, and total monthly average 

income. Each question was multiple-choice. The IBM 

SPSS (Statistical Package for the Social Science) 24.0 

program was used for data analysis. Frequency analysis, 

factor analysis, reliability analysis, t-test, and regression 

analysis were performed.

. Results and DiscussionsⅣ

1. Digital signage attributes 

1) Factor analysis of digital signage attributes

To investigate the sub-level digital signage attributes, we 

conducted a factor analysis consisting of 13 items on 

digital signage attributes using a principle components 

analysis and Varimax rotation method. A scree test, 

loading, and an appropriateness of explanatory power 

analysis for the factors were considered as criteria to 

confirm the factor structure; Cronbach’s was α 

calculated to verify the reliability of the measured items. 

Principle components analysis yielded two factors; the 

total variance explained by these two factors was 

74.01% (Table 1).

  Factor 1 consisted of the following seven items: “The 

video of this digital signage is attractive,” “This digital 

signage makes the store atmosphere attractive,” “This 

digital signage makes the product look cool,” “This 

digital signage looks sophisticated,” “The video of this 

digital signage matches well the atmosphere of this 

store,” “This digital signage catches people’s attention,” 

and “This digital signage is in harmony with the overall 

exterior of the store.” As these items focused on the 

attractive aspects of digital signage and its harmony 

within the store, they were categorized as “aesthetic 

attributes.” The eigenvalue of the first factor was 8.53, 

the explanatory power was 65.65%, and reliability was 

high at .94. 

  Factor 2 consisted of the following six items: “The 

digital signage video is reliable,” “The digital signage 

video offers helpful information,” “The digital signage 

video will be helpful when purchasing products in this 
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Table 1. Factor Analysis of Digital Signage Attributes

Factor Item
Factor 

Loading
Eigen 
Value

Variance
Explained % 
(Cumulative 
variance %)

Cronbach's α

Aesthetic 

Attribute

The video shown in this digital signage is 

appealing.
.812

8.53
65.65

(65.65)
.94

This digital signage makes the atmosphere of 

the store appear attractive.
.807

This digital signage makes the products look 

good.
.801

This digital signage looks stylish. .793

The video shown in this digital signage goes 

well with the store’s atmosphere.
.768

This digital signage catches my eye. .761

As a whole, this digital signage looks 

harmonious with the store’s exterior.
.681

Functional 

Attribute

The video shown in this digital signage is 

reliable.
.828

1.09
8.36

(74.01)
.93

The video shown in this digital signage provides 

me with useful information.
.824

The video shown in this digital signage will be 

helpful when purchasing products from this 

store.

.783

This store provides helpful services with the 

digital signage.
.778

The services provided with the digital   signage 

by this store are reliable.
.753

The video shown in this digital signage provides 

information on the store.
.671

store,” “This store provides excellent service through its 

digital signage,” “The digital signage service at this store 

is reliable,” and “The digital signage video offers 

information about the store.” As these items concerned 

practical information included in digital signage, they 

were categorized as “functional attributes.” The 

eigenvalue of the second factor was 1.09, the explanatory 

power was 8.36%, and reliability was high at .93.

2) Gender and age differences regarding digital signage 

attribute

First, a t-test was performed to identify different 

perceptions of the digital signage attributes depending on

gender Table 2. Among the digital signage attributes, 

only the aesthetic attribute showed a significant difference 

between gender (t=-3.02, p<.01). It was observed that, 

compared to males (M=4.73), females (M=5.00) had a 

higher perception of the aesthetic attributes included in 

the digital signage. These results are consistent with 

previous research on visual merchandising at airport 

duty-free shops (Kim, 2013). Specifically, (Kim, 2013) 

found that in that gender plays a moderating role in the 

relationship between attractiveness and brand image 

(which are visual merchandising components); 

furthermore, the authors also observed a significant 

moderating effect in the female consumer group. 
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Table 2. Effects of Gender in Recognition of Digital Signage 

Factor
Men (n=264) Women (n=280)

t-value
Mean(SD) Mean(SD)

Aesthetic Attribute 4.73(1.08) 5.00(1.01) -3.02**

Functional Attribute 4.49(1.09) 4.59(0.99) -1.15

**p<.01

Table 3. Effects of Age in Recognition of Digital Signage

Factor
20s (n=201) 30s (n=191) 40s (n=152)

F
Mean(SD) Mean(SD) Mean(SD)

 Aesthetic 

Attribute
 4.74(1.12)  4.91(1.02)  5.00(0.98) 2.82

 Functional 

Attribute

  4.46(1.04)

B

  4.49(1.08)

B

  4.72(0.97)

A
3.03*

*p<.05, B<A   

  Then, a one-way analysis of variance (ANOVA) was 

performed to identify the different perceptions about 

digital signage attributes depending on age. A Duncan’s 

test was conducted to explore the differences between 

groups post-analysis. The results on the different 

perceptions about digital signage attributes depending on 

age are shown in Table 3. Among the aesthetic and 

functional attributes of digital signage, only functional 

attributes were significantly and highly evaluated by 

participants in their 40s. However, functional attributes 

were not rated highly by the respondents who were in 

their 20s and 30s (F=3.03, p<.05). This indicates that 

people in their 40s, who are relatively older than the 

other studied age groups, consider that an appropriate 

digital signage should above all provide information 

(rather than aesthetic pleasure). 

  However, average scores for aesthetic attributes factors 

were higher than those of functional attributes in both 

groups. This suggests that, contrary to previous research 

that demonstrated that functional attributes are 

emphasized in digital signage involving general

advertisements, digital signage makes a huge contribution 

to enhancing the attractiveness of apparel stores (Heo & 

Park, 2014). Therefore, digital signage at the studied 

apparel store not only conveyed information or presented 

advertising to consumers, but was also effective in 

creating a unique store atmosphere (Dennis et al., 2013; 

Kim & Sung, 2016; Lee & Hwang, 2014).

2. The effects of digital signage on pleasure and flow

1) Factor analysis of pleasure and flow

To investigate the sub-levels of pleasure and flow, we 

conducted a factor analysis involving seven items on 

pleasure and flow using a principle components analysis 

and Varimax rotation method. A scree test, loading, and 

an appropriateness of explanatory power analysis were 

considered as appropriate criteria for confirming the 

factor structure; Cronbach’s was calculated to verify α 

the reliability of the measured items. The factor analysis 

confirmed that pleasure and flow were at different levels, 

while the explanatory power of total variance was 
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Table 4. Factor Analysis of Pleasure and Flow

Factor Item
Factor 

Loading
Eigen 
Value

Variance 
Explained % 
(Cumulative 
variance %)

Cronbach's α

Pleasure

I experienced happiness while viewing the 

digital signage.
.892

4.67
66.65

(66.65)
.91

I experienced joy while viewing the digital 

signage.
.854

I experienced contentment while viewing the 

digital signage.
.848

I experienced comfort while viewing the digital 

signage.
.773

  

Flow

I was not easily distracted while viewing the 

digital signage.
.911

1.14
16.22

(82.87)
.92

I could concentrate on the digital signage 

without getting caught up on my surroundings.
.883

I felt immersed while viewing the digital 

signage.
.853

82.13% (Table 4). 

  Factor 1 consisted of the following four statements: “I 

was happy while watching the digital signage,” “I felt 

pleased while watching the digital signage,” “I was 

satisfied while watching the digital signage,” and “I felt 

comfortable while watching the digital signage.” 

Therefore, these items were all categorized as pertaining 

to “pleasure.” The eigenvalue of the first factor was 4.67, 

the explanatory power was 66.65%, and reliability was 

high at .91. Factor 2 consisted of the following three 

items: “I was not easily distracted while watching the 

digital signage,” “I was not disturbed by others, and I 

was absorbed while watching the digital signage,” and “I 

was immersed into watching the digital signage.” These 

questions were categorized as pertaining to “flow.” The 

eigenvalue of this second factor was 1.14, the 

explanatory power was 16.22%, and reliability was high 

at .92.

2) The mediating role of pleasure 

Previous studies demonstrated that digital signage 

attributes affect flow through pleasure. The procedures to 

verify the mediating effects using a regression analysis

were conducted in the following order, as follows (Baron 

& Kenny, 1986): First, among digital signage attributes, 

Stage 1 verified whether aesthetic attributes and 

functional attributes of the digital signage (which were 

independent variables) had any influence on flow (the 

dependent variable). Stage 2 verified whether the digital 

signage attributes significantly influenced pleasure (the 

mediating variable). In Stages 1 and 2, by conducting a 

simple regression analysis, the relationship of digital 

signage attributes with pleasure and flow, respectively, 

was examined. On the other hand, at Stage 3, the effect 

on flow was verified by multiple regression analysis 

involving the two digital signage attributes and pleasure 

simultaneously. The results of the analysis of Stage 3 

indicated that there was “full mediation” if the 

relationship between the independent and dependent 

variables was not significant while the mediating variable 

was present. We concluded that a “partial mediation” 

was observed if the influence of the relationship between 

the independent and dependent variables became lower as 

compared to the results in Stage 1 results (James, 

Mulaik, & Brett, 2006). By using this three-stage 

regression analysis formula, we verified the mediating  
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Table 5. Mediating Effects of Pleasure in Digital Signage and Flow 

DS Atribute Stepa Independent 
Variable

Dependent 
Variable

β T adjusted R2 F-value

Aesthetic 

Attribute

1
Aesthetic 

attribute
flow .52 13.99*** .27 195.75***

2
Aesthetic 

attribute
Pleasure .55 15.21*** .30 231.44***

3

Aesthetic 

attribute
flow

.47 11.89***

.42 193.89***

Pleasure .26 6.64***

Functional 

Attribute

1
Functional 

attribute
flow .50 13.56*** .25 183.74***

2
Functional 

attribute
Pleasure .61 17.81***   

.37
317.03***

3

Functional 

attribute
flow

.48 11.43***

.40 179.11***

Pleasure .21 5.04***

***p<.001
a1. Independent variable Dependent variable, 2. Independent/Mediating variable Dependent variable 3. Independent → → 

variable Dependent variable→ 

effects of pleasure in the causal relationship between 

digital signage attributes and flow. A Sobel test was also 

performed to confirm the significance of the mediating 

effect. The detailed procedure is outlined below. 

  First, the results of the analysis conducted with flow 

as the dependent variable, aesthetic attributes as 

independent variables, and pleasure as the mediating 

variable showed that aesthetic attributes ( = .52, β

t=13.99***) (the independent variable) had a significant 

influence on flow in Stage 1. In Stage 2, aesthetic 

attributes ( = .55, t=15.21β ***) had a significant influence 

on pleasure. In Stage 3, aesthetic attributes ( = .47, β

t=11.89***) (the independent variables) and pleasure ( = β

.26, t=6.64***) (the mediating variable) had a significant 

influence on flow (Table 5). In addition, as shown in 

Table 6, the direct effect (B= .284) of aesthetic attributes 

on flow decreased with pleasure controlled in Stage 3 as 

compared to the total effect (B= .563) of aesthetic 

attributes on flow as presented in Stage 1. This 

confirmed the partial mediating effect of pleasure in the 

relationship between aesthetic attributes and flow. 

  Second, as shown in Table 5, the results of the 

analysis conducted with flow as the dependent variable, 

functional attributes as independent variables, and 

pleasure as the mediating variable revealed that functional 

attributes ( = .50, t=13.56β ***) (the independent 

variables) had a significant influence on flow in Stage 1. 

We also observed that functional attributes ( =.61, β

t=17.81***) had a significant influence on pleasure in 

Stage 2. In Stage 3, functional attributes ( = .48, β

t=11.43***) (the independent variables) and pleasure ( = β

.21, t=5.04***) (the mediating variable) were observed to 

have a significant influence on flow. Moreover, it was 

observed that direct effects (B= .234) of functional 

attributes on flow decreased with pleasure controlled in 

Stage 3 as compared to the total effects (B= .556) of the 

functional attributes on flow in Stage 1 (Table6). Taken 

together, these results confirmed that pleasure has a 
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Table 6. Direct Effect, Indirect Effect, and Total Effect between Variables

Dependent 
Variable

Independent Variable B SD
Direct 
Effect
(C’)

Indirect Effect
(C-C’)

Total Effect
(C)

Pleasure

Aesthetic attribute .539 .035 .539 - .539

Functional attribute .605 .034 .605 - .605

Flow

Pleasure .517 .044 .517 - .517

Aesthetic attribute .284 .043 .284 .279 .563

Functional attribute .234 .046 .234 .322 .556

Table 7. The Effect of Flow on Brand Attitude

Dependent Variable Independent Variable β T Adjusted R2 F-value

Brand Attitude Flow .53 14.51*** .28 210.66***

***p<.001  

partial mediating effect in the relationship between 

functional attributes and flow. Functional attributes were 

also observed to have the most indirect effect, suggesting 

that the mediating role of pleasure is important for 

functional attributes.

  In the final stage, a Sobel test was performed to 

confirm the statistical significance of the indirect 

mediating effects of pleasure in the relationship between 

digital signage attributes and flow. The results were 

significant both in aesthetic attributes (z=9.364, p<.001) 

and functional attributes (z=9.365, p<.001). 

3. The effects of flow on brand attitude

To explore the influences of flow on brand attitudes, a 

simple regression analysis was conducted with brand 

attitude as the dependent variable and flow as the 

independent variable. The results showed that flow also 

had a significant influence ( = .53, t=14.51β ***)on brand 

attitudes (Table7). This finding is consistent with those 

reported in a previous study by Kim et al. (2003) where 

the flow experience at a fashion shopping mall website 

was found to a significant influence on positive attitudes 

towards the Internet website. Furthermore, our finding is 

also coherent with Park (2003) who demonstrated that 

people who experienced flow while exploring a website 

showed more favorable attitudes toward the website than 

those who did not have the same experience.

. ConclusionⅤ

In the present study, we examined the influence of 

digital signage attributes on flow through the medium of 

pleasure at an apparel store. We also investigated the 

influence of flow on the brand itself. The results can be 

summarized as follows. First, digital signage can be 

classified into aesthetic and functional attributes. 

Specifically, female participants highly evaluated aesthetic 

attributes of the digital signage. We also observed that 

the respondents in their 40s, as compared to those in 
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their 20s and 30s, evaluated functional attributes higher 

than the younger group. Second, concerning the 

mediating effects of pleasure in the relationship between 

digital signage attributes and flow, aesthetic and 

functional digital signage attributes were found to 

influence flow through the medium of pleasure. This 

suggests that, for a successful digital signage at an 

apparel store, triggering consumer pleasure is more 

important than other factors. In particular, aesthetic 

attributes had a significant and direct effect on flow, 

while functional attributes showed a higher indirect effect 

on emotion. Third, we also observed that digital signage 

flow had a significant influence on brand attitude, 

suggesting that the flow of digital signage at an apparel 

store caused positive consumer reactions towards the 

brand by maximizing in-store experiences. 

  Many previous studies on the effect of digital signage 

on consumer attitude emphasized the variables concerning 

flow or emotion. However, the academic novelty of the 

present study lies in that we comprehensively and 

systematically examined the relationship among the stated 

variables vis- -vis brand attitude. Another contribution à
of the present study is that a virtually produced stimulus 

based on 3D-based video software was used, rather than 

depending on the memories of consumers.

  Our results have several practical implications: First, 

our results confirmed that, overall, aesthetic attributes of 

digital signage in an apparel store are important for 

consumers. In general, among other visual merchandising 

components, aesthetic attributes play an important role. 

Our results suggest that digital signage could also 

contribute to attractive visual merchandising. In 

particular, female participants evaluated aesthetic 

attributes significantly higher than male participants. It 

will thus be required to produce attractive digital signage 

in harmony with the brand concept or the visual 

merchandising strategy when using digital signage 

advertising fashion brands targeted at women. On the 

other hand, providing helpful information (e.g., product 

information, discount information, or coupon events) 

through digital signage was found to be an effective 

strategy for fashion brands that target relatively older 

consumers (in our study, those participants who were in 

their 40s). Second, to enhance the sense of flow of the 

digital signage, brands should reinforce components that 

stimulate experiencing pleasure in store consumers by 

making positive and interesting contents independently 

from the existing fashion films, which may offer 

ambiguous messages to consumers. Finally, our results 

indicate that digital signage flow can induce favorable 

attitudes to brands among consumers. This implies that 

producing digital signage that appeals to consumers is 

helpful for brands with a low level of public awareness 

or popularity. 

  The present study has several limitations. First, there 

were some restrictions in generating feelings of reality, as 

the stimulus video was produced using a software 

program. Therefore, future research should use software 

that is more appropriate for reproducing clothing 

products or conduct surveys at brick-and-mortar stores. 

Second, because flow is multidimensional, it will also be 

necessary to further refine and clarify the flow of digital 

signage and to compare flow experienced in offline stores 

with in online stores; therefore,  future studies need to 

classify flow into several sub-dimensions. Finally, a 

structural equation model should be applied to compare 

the mediating effects of pleasure in the relationship 

between two attributes of digital signage and flow. 

Third, this study used digital signage as a stimulus online 

without any interruption such as sales people or visitors. 

Therefore, in future research, it would be necessary to 

the relationships between crowding, content type, video 

configuration methods, and location. 
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