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Abstract: Self Service Technology (SST] refers to technological interfaces that enable customers
to produce a service independently, without service employees’ direct involvement. Because of
the recent technological evolution and rising labor costs, most companies in the retail and service
industries tend to use more technology-based SST options. This study tried to investigate the effects
of technology readiness and consumer readiness on SST service quality, attitude toward using SST,
and intention to use SST in the restaurants. This study verified that consumer readiness as well as
technology readiness is a significant leading variable that influences perceived SST service quality
that previous studies have not dealt with. The results of this study can provide various suggestions
regarding the recent technology-based customer services from the practical point of view.

Keywords: self-service technology; consumer readiness; technology readiness; SST service quality

1. Introduction

Technological advances are increasingly detaching the purchase decision from a
physical outlet, and smart retailers are trying to leverage technology to make more efficient
shopping and attract more customers while tapping into the innate curiosity to see, feel,
and experience specific products and services [1]. Due to the technological advances of
the fourth Industrial Revolution, firms in the retail and service industries tend to select
technology-based self-service options, and using new technology is becoming one of the
important success factors, even in the restaurant industry.

As new technology-based products and services are rapidly supplied in the market,
technology is playing a more important role in the relationship between customers and
firms [2]. Such products and services are beneficial to customers, not only because they are
fast and convenient [3], but also because they provide diversified useful information. For most
retail and service companies, since the self-service option allows customers to do some work
that would otherwise be handled by the employees, they are able to reduce labor costs and
attract more customers. Customers also can make the role of partial employees contributing
service quality, value, and service satisfaction by using SST during the service process.

Self Service Technology (SST] refers to technological interfaces that enable customers
to produce a service independently, without service employees’ direct involvement [4].
Meuter et al. [4] suggest the need for expansion of technology-based interaction rather
than face-to-face interaction. They cite examples of banking transactions without the help
of a bank teller, online shopping that requires no trip to the mall or service employee,
divorce filings or tenant eviction via automatic kiosk, electronic self-ordering at fast-food
restaurants, and self-scanning at retail stores [4]. Depending on the service site, SST can be
classified into on-site SST, which occurs on the service site, and off-site SST, which occurs
online. As technology-based interactions have potential to determine a business’ long-term
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success [5], the importance of SST in customer interaction is growing rapidly. Kelly et al.’s
study [6] also argues that the practice of SST usage in the tourism and hospitality industry
is becoming one of the most representative factors of successful service strategy.

Reflecting such trends, many researchers have conducted studies on SST. In 1989, Davis [7]
developed the Technology Acceptance Model (TAM], based on the rational behavior theory [8],
to explain that perceived ease-of-use and perceived usefulness influence individuals’ acceptance
of a new technology. Later, many studies have focused on how perceived ease-of-use, usefulness,
and fun affect customers’ attitude and intention toward SST.

Parasuraman’s [9] research significantly influenced the research on the adoption of
new technology. Using a four-dimensional framework (optimism, innovativeness, insecu-
rity, and discomfort] that investigated people’s attitudes toward technology, he developed
five types of technology consumer groups that included the Technology Readiness Index
(TRI], as well as other corresponding groups. Studies conducted in the United Kingdom
have supported the four-dimensional five groups [10].

Interestingly, there have been only a few TRI-applied studies in the field of commerce that
use SST. Lijander et al. [11] studied the attitudes on using SST during airline check-ins. Research
results confirmed that, among TR, only optimism and innovativeness affected customers’
attitudes, behavior adoption, and SST evaluation. Lin and Hsieh [12] expanded on the research
of Meuter et al. [5] and emphasized that the use of SST increased consumer satisfaction.

The overall flow of previous studies related to SST conveys that there has not been
enough research investigating the effects of TRI on the SST core attitude model, which is
useful for on-site SST. Furthermore, it can be predicted that attitude toward the acceptance
of and intention to use SST can be changed depending on the level of consumer readiness
index, as well as TRI. However, Meuter et al. [13] were the only ones to conduct research
on consumer readiness index. This research argues that individual characteristics affect
consumer readiness index and that consumer readiness index leads to the adoption of SST,
emphasizing the mediating role of consumer readiness index. Shim and Han [14] used
TRI and consumer readiness index as leading variables in their research and investigated
the variables’ influence on consumers’ motivation, attitude, and intention toward using
SST. They confirmed that consumer readiness index is a variable that plays a major role in
determining consumers’ motivations for using SST.

While several studies focus on the use of SST within service delivery, no research
explores the role of perceived SST service quality with regards to the availability of SST and
consumers’ evaluation. In addition, there has been almost no research that investigates the
individual roles of SST-Qual criterion elements. Although Lin and Hsieh [12] developed
the SST-Qual criteria and investigated the influence they have on service satisfaction
and loyalty, no research focuses on consumers’ attitudes and intention toward using SST.
Moreover, there have not been any SST-Qual criteria applied researches. As a result, it seems
academically beneficial to use consumer readiness index, in addition to TRI, as leading
variables and investigate the effects that these variables have on SST-Qual perception,
attitudes, and intention toward using SST.

Self-service technologies strongly influence customers’ interaction with service com-
panies to foster positive outcomes. Hassan et al.’s study [15] tried to investigate the impact
of SSTs’ service quality on customer loyalty and behavioral intention. They also con-
firmed that there is a mediation effect of technology trust between SSTs service quality
and behavioral intention. Sedighimanesh and his colleagues [16] analyzed the expectation–
confirmation model, and their study results revealed a strong positive effect of SST on
consumer online shopping behavior.

While ordering at the restaurant, if customers use the installed touch screen (SST]
instead of ordering directly from an employee, the restaurant is able to reduce not only
the amount of waiting time for customers, but also the labor cost by substituting the
service employee with the ordering system. This, in turn, will increase the efficiency of
management performance and the amount of customer experience. When utilizing such
SST, customer perception of service quality, attitude, and intention toward using SST will
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be different according to the customer’s level of technology readiness (TR]. Additionally,
the perceived service quality, attitude, and intention will also be changed depending on
customer’s individual readiness. Accordingly, this research aims to investigate the effects
that TR and consumer readiness have on perceived SST service quality within the restaurant
setting. Furthermore, in looking at how perceived SST service quality affects customers’
attitudes and intention toward using SST, this research seeks to verify the moderating
effects of customer traits and situational factors.

2. Conceptual Background and Research Hypotheses
2.1. Technology Readiness and Perceived SST Service Quality
2.1.1. Technology Readiness (TR]

Technology readiness (TR] can be defined as people’s tendency to adopt or use new
technology in order to accomplish their goals at home or in the work place [12]. Parasura-
man [9] states that the TR construct is used to measure not the customers’ ability to utilize
a technology, but their conscious tendency to use technology; thus, the TR construct de-
termines the individual predisposition toward technology. According to Parasuraman [9],
the technology readiness index (TRI] is composed of four-dimensions: optimism, innova-
tiveness, discomfort, and insecurity. As positive factors among the dimensions, optimism
and innovativeness encourage customers to use technology products or services and, also,
help customers form a positive attitude toward the technology. In contrast, discomfort
and insecurity, as negative factors of TR, make customers reluctant to use the technology.
TR plays a very significant role in determining customers’ recognition and behavior, and
it has become an important concept in evaluating customers’ SST diffusion [12]. In other
words, TR is a construct that plays a major role in forming customer attitude toward SST
and carrying out actual behavior.

Many studies using TRI followed the research of Parasuraman [9]’s study [11,17,18]. How-
ever, each study shows a different effect on SST depending on the TR sub-dimensions. In
Liljander et al.’s [11] research of the TR dimensions, only optimism and innovativeness influ-
enced attitude, behavior, and evaluation using SST. In other words, the negative TR dimensions,
discomfort and insecurity, did not have any effect on attitude, behavior, and evaluation. Sim-
ilarly, Zhu et al. [19] found that discomfort and insecurity did not have an effect on attitude
and intention toward using SST. Based on the results of prior studies, Shim and Han [14] used
optimism and innovativeness as variables and verified the effects these two dimensions had on
the motivations, attitudes, and intention toward SST. Berger [20] also applied only optimism
and innovativeness to his research model. Accordingly, we suggest selecting only optimism
and innovativeness as TR dimensions in our research. As an extension study of TR, Son and
Han [21] focused on postadoption behavior and investigated how TR affects the continued use
intention of new technology. Iqbal et al.’s study [22] also showed the effect of SST quality on
brand loyalty and customer intention.

2.1.2. SST-Service Quality

Perceived service quality is the overall judgment of service that contributes to customer
satisfaction, purchasing intention, and firm performance [23,24]. Because it is related
to using SST, service quality should be evaluated in the context of how technological
interaction and the resulting customer recognition and behavior affect a firm’s success.

In 2006, Lin and Hsieh developed a 20-item SST-QUAL scale that is applicable to gen-
eral SST service quality [12]. These items are divided into seven dimensions. Specifically,
these dimensions are functionality, enjoyment, security/privacy, assurance, design, conve-
nience, and customization. It is necessary to evaluate whether it is possible to generalize
this scale in order to assess customer usage and behavior toward SST. Furthermore, Lin
and Hsieh [12] used the SST-Qual scale they developed in 2005 to verify the effects of TR
on SST-Qual satisfaction, behavioral intentions on SST, and the relationships between these
factors. They found that, as the perceived SST-Qual rises, consumers’ satisfaction and their
behavioral intentions also increase.
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Thus, we tried to use Lin and Hsieh’s [12] scale to measure SST-Qual. Unlike Lin
and Hsieh’s [12] research, which includes general TR self-service, the SST in our research
is limited to fast food restaurant touch screens. As a result, within the SST-Qual scale, it
was difficult to apply the design dimension, which evaluates the actual SST design, to our
research. Thus, the research applied the other six dimensions (i.e., functionality, enjoyment,
security and privacy, assurance, convenience, and customization).

2.1.3. TR and Perceived SST Service Quality

TR is also known as the precedent of e-service quality [25]. Meuter et al. [5] stated that
there is a link between consumers’ evaluation of SST and technology anxiety. Moreover,
Liljander et al. [11] and Zeithaml et al. [25] found that consumers’ TR can positively
influence e-service quality evaluations.

Research that deals with TR and motivations to use SST found that TR impacts
perceived usefulness, perceived ease of use, and perceived enjoyment. Shim and Han [14]
verified that optimism and innovativeness influence motivations to use SST, ease-of-use,
performance, and fun. Son and Han [21] also showed that TR affects SST’s perceived
usefulness, perceived ease-of-use, and enjoyment. Perceived usefulness, usability, fun, and
performance are similar in concept to the following SST service quality factors: functionality,
convenience, enjoyment, and assurance. Considering the results of these previous studies,
we presumed that optimism and innovativeness will positively influence perceived SST
service-quality and, thus, established the following hypotheses:

H1-1.: Optimism will positively influence perceived service quality of SST.

H1-2.: Innovativeness will positively influence perceived service quality of SST.

2.2. Consumer Readiness and Perceived SST Service Quality
2.2.1. Consumer Readiness

Consumer readiness was referenced in Meuter et al.’s [13] research. They studied
the impact that customers’ innovative traits (e.g., compatibility, complexity] and personal
traits (e.g., inertia, technology anxiety, need for interaction, demographics] have on the
consumer readiness parameter (role clarity, extrinsic and intrinsic motivation, ability], as
well as their effects on usage intention during the process of SST adoption. In this case,
consumer readiness refers to the first time a consumer uses an innovative product or the
consumer’s state of readiness [13] (p. 64). Meuter et al. [13] conceptualized consumer readi-
ness as role clarity, motivation, and ability. Role clarity, here, is defined as the consumers’
knowledge and understanding of what they are going to do. Motivation signifies the desire
to receive compensation in connection with the use of SST. Ability refers to the confidence
associated with handling the skills required when using SST and completing a task [13].
Their research revealed that only role clarity and ability retained statistically noticeable sig-
nificance. Baker [26] investigated the significant relationship between consumer readiness
and technology in terms of different environmental situations.

2.2.2. Consumer Readiness and Perceived SST Service Quality

Meuter et al. [13] studied the influence consumer readiness has on SST usage inten-
tions. They confirmed that role clarity and ability are core variables that affect SST usage
intentions. Shim and Han [14] utilized Dabholkar and Bagozzi’s [27] SST core attitudinal
model to verify that consumer readiness impacts motivation to use SST. Motivation factors
consist of ease-of-use, performance, and fun. SST service quality is composed of functional-
ity, enjoyment, security and privacy, assurance, convenience, and customization. Of these
factors, convenience, assurance, and enjoyment are analogous in concept to SST motivation
factors. Accordingly, we postulated that consumer readiness will have a positive impact on
SST service quality perception. Thus, we have set up the following hypothesis:

H2.: Consumer readiness will positively influence perceived service quality of SST.



Sustainability 2021, 13, 95 5 of 17

2.3. Perceived SST Service Quality, Attitude, and Intention toward Using SST

Perceived service quality is defined as the general judgment of services that play a role in
customer satisfaction, purchase intentions, and firm performance [24]. Specifically, recognition
of SST service quality can lead to attitude and intention toward using SST. So far, many have
researched the connection between motivation to use SST and attitude toward using SST [14,27].
Previous studies have found that ease-of-use, performance, fun, and perceived usefulness
have a positive impact on attitude and intention toward using SST. Sedighimanesh and his
colleagues [16] showed that, based on the expectation–confirmation model, there is a strong
positive effect of SST on customer satisfaction even in the online shopping.

Lin and Hsieh [12] verified that the higher the perceived SST-Qual, the higher the customer
satisfaction and behavioral intentions toward SST. Therefore, we can presume that perceived
SST service quality has an influence on attitude toward using and intent to use SST.

H3.: Perceived SST service quality will positively influence attitude toward using SST.

H4.: Perceived SST service quality will positively influence intention to use SST.

Studies on attitude [28] suggest that attitude has a direct, strong, and positive impact
on intention. The connection between attitude and intention plays a major role in research
on attitude and, thus, is supported within a broad field [22,27].

H5.: Attitude toward using SST will have a positive impact on intention to use SST.

2.4. Consumer Traits

For marketers, disparities among consumer traits are related to demographical factors,
psychographic outline, and personal traits. A number of studies on SST investigated the
differences among demographical factors [6,11]. These research results revealed that, typically,
young and affluent males with high levels of education tended to use SST more than others.

Many SST related studies suggest taking customer traits or situational factors into
account [12]; however, in actuality, only a few studies do so. Dabhlokar and Bagozzi [27]
established a broad range of customer traits and situational factors and verified the effects
of attitudes and intentions toward using SST as moderating variables. For this research,
they used self-efficiency, interaction with service employees, and self-consciousness as
customer traits; as situational factors, they used perceived waiting time and perceived
crowding, which is a concept of social insecurity. They found that, of the customer traits,
innovativeness and self-consciousness were significant moderating variables. In their re-
search, Son and Han [21] applied the following three types of personal traits as moderating
variables to the TAM model: pursuit of newness, self-monitoring, and self-efficacy. They
verified that these three personal traits play moderating roles. Meuter el al. [13] used
individual variation as leading variables of Consumer Readiness in their research. They
studied the following individual variations: force of habit, technology anxiety, previous
experience, and demographic traits.

2.4.1. Self-Consciousness

Self-consciousness is investigating oneself as a social object from the point of view
of other people [28]. Self-consciousness can appear to be a social risk when other people
are present during use of SST [27] Ruyter et al. [29] discovered that perceived risk can
have a negative impact on behavioral intentions during use of e-service. According to
these research results, we can predict that, if consumers perceive a social risk, they will be
unable to view on-site TBSS favorably and become frustrated. We can also predict that
self-consciousness will become a relatively important decision variable when there are
other consumers present on-site, especially if the particular consumer is using a technology
based service option that he or she is unfamiliar with. Shim and Han [14] used the SST core
attitudinal model in their research and confirmed that self-consciousness is a significant
moderating variable. There were many similarities between the concepts of the motivation
factors used in this research and those of the SST service quality factors. We presumed
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that, similar to attitude and intention toward using SST, self-consciousness can be used as
a moderating variable in our research.

H6-1.: The degree of impact that perceived SST service quality has on attitude and intention toward
using SST will differ according to the level of self-consciousness.

2.4.2. Need for Interaction with Service Employee

The need for interaction with a service employee can be defined as the interaction
between customer and employee that appears during service encounter [30]. Dabholkar’s
research revealed the need for interaction with a service employee to be a variable related to
TBSS. Liljander et al. [11] found that, within a retail setting, customers that prefer interacting
with employees tend to avoid machines. Shim and Han [14] confirmed that the attitude
toward using SST changes according to the level of need for interaction with a service
employee. Hassan et al.’s study [15] also shows that customer’s need for interaction with
service provider is an important factor in the formation process of customer satisfaction
from the perspective of self-service technology.

H6-2.: The degree of impact that perceived SST service quality has on attitude and intention toward
using SST will differ according to the level of need for interaction with a service employee.

2.4.3. Technology Anxiety

Many researchers have studied technology anxiety related to usage of SST [5,9]. Previ-
ous studies have shown that technology anxiety can weaken motivation level. Recently,
SST-related research has found technology anxiety to be a variable that influences attitude
and intention toward using SST [9,30]. Consumers who have technology anxiety tend
not to select the SST option. Similarly, Shim and Han’s [14] research revealed a stronger
attitude toward using SST due to the performance effect of technology anxiety resulting
from the use of SST in the lower level group.

H6-3.: The degree of impact that perceived SST service quality has on attitude and intention toward
using SST will differ according to the level of technology anxiety.

2.5. Situational Factors

The subject of waiting is often mentioned when discussing service related situational
factors [14]. Related research found that consumers dislike waiting time and this, in turn,
may lead to customers selecting SST. Another situational factor in regard to on-site service
encounter is crowding. Although in certain settings, such as concerts, customers perceive
the presence of others in a positive sense, in most situations, customers perceive crowding
in a negative sense. In such cases, such negative perception can bring about social anxiety
for customers. Our research used the following situational factors: perceived waiting time
and perceived crowding as a social risk.

2.5.1. Perceived Waiting Time

Perceived waiting time signifies the customer’s individual perception of whether he
or she must wait longer to use the TBSS as opposed to another option [27]. Maister [31]
reported that perceived waiting time is more strongly associated with the service than the
actual waiting time. Customers are impatient and, thus, have a tendency to seek shorter
lines and faster shopping methods [31]. Whether or not the service encounter is technology
based, current customers noticeably prefer self-service to voluntary wait for full service.

H7-1.: The degree of impact that perceived SST service quality has on attitude and intention toward
using SST will differ according to the level of perceived waiting time.
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2.5.2. Perceived Crowding

Perceived crowding can change depending on different situations. Rapoport [32] men-
tioned that “perceived crowding is a subjective negative experience” (p. 134). Researchers
report that crowding brings about stress and a lack of control within a retail setting [32].
Because consumers exposed to crowded situations are vulnerable to social anxiety, the
convenience of using SST can become greatly important during such situations. Therefore,
the relationship between perceived convenience of use and attitude toward using SST will
strengthen. In a similar way, in order to encourage consumers to favor SST during a state
of social anxiety, the effect of enjoyment must be present. In this way, the relationship
between enjoyment and attitude toward using SST will also strengthen.

H7-2.: The degree of impact that perceived SST service quality has on attitude and intention toward
using SST will differ according to the level of perceived crowding.

3. Research Model
3.1. Research Model

This research seeks to explore the effects that technology readiness (TR) and consumer
readiness have on SST-service quality, attitude toward using SST, and intention to use SST.
Furthermore, given that TR and consumer readiness affect SST service-Qual, attitude toward
using SST, and intention to use SST, this research aims to verify the moderating effects of
customer traits and situational factors. The research model is as follows (Figure 1):

Figure 1. Research model.

3.2. Samples and Sampling Process

In order to verify the research hypotheses of this research, we used a scenario technique
questionnaire. The questionnaire is composed of four sections: scenario 1 or 2, reality-check
items, waiting time related items, and variables related items.

The scenario was adjusted to our research purpose based on Dabholkar and Bagozzi’s [27]
scenario. We grouped questionnaires into A type and B type based on the level of crowded
time while respondents order the menu with touch screen device SST. It is related to self-
consciousness, which is one of the important consumer traits that was used as a moderating
variable in this study. The second grouping criteria of the questionnaire was customer’s
waiting time.

In order to study the consumer attitude toward using SST during the ordering process
in restaurants, we selected various people in their ages who have used restaurants as our
subjects of study. As a means to evaluate the scenario’s reliability, we inserted two reality-
check items below the scenario. We distributed a total of 600 questionnaires considering
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the balance of four questionnaire types. Excluding those with inadequate answers among
collected 557, we used 501 questionnaires for the final analysis. We used AMOS and the
structural equation model for the model testing.

4. Results of Hypotheses and Model Testing
4.1. Verification of Reliability and Validity

We utilized Cronbach’s coefficient α, which measures internal consistency, in order
to verify the reliability of the measurement items used in this research. The Cronbach’s
coefficient α values of variables (Table 1) were very high with values of 0.83~0.96. Since
these values were above the 0.70 standard suggested by Nunnally and Berstein [33], we
were able to confirm internal consistency and verify reliability.

Table 1. Measurement items and results of confirmatory factor analysis.

Constructs Scale Items Factor Loadings t-Value CR AVE Cronbach’s Alpha

Optimism
Well managed life 0.713 Fix

0.849 0.654 0.881Efficient work 0.932 20.388 ***
Offering convenience 0.893 19.962 ***

Innovativeness
Opinion leader 0.804 Fix

0.750 0.500 0.878Try to use new technology 0.873 20.726 ***
Innovator or early adopter 0.800 19.311 ***

Consumer
Readiness

Role Clarity 0.910 Fix
0.917 0.787 0.935Ability 0.948 36.892 ***

Self Efficacy 0.883 30.991 ***

Functionality

Fast service 0.906 Fix

0.842 0.572 0.911
Clear process 0.821 25.017 ***

Not hard to use 0.840 26.142 ***
Smooth service process 0.799 24.242 ***

Enjoyment
Fun to use 0.635 Fix

0.867 0.691 0.897Feel good to use 0.857 17.872 ***
Offering order information 0.958 16.273 ***

Ease of Use

Easy to manage 0.931 Fix

0.863 0.612 0.958
Easy to use 0.870 31.156 ***

Easy to learn 0.862 30.316 ***
Easy ordering process 0.796 25.016 ***

Assurance

More effective than
employee 0.708 Fix

0.886 v.662 0.830Saving time and effort 0.740 19.779 ***
More efficient than

employee 0.753 15.594 ***

Convenience
Feel convenience 0.859 Fix

0.797 0.567 0.875Convenient to use 0.811 27.118 ***
Convenient access 0.815 21.524 ***

Customization
Customized order process 0.893 Fix

0.821 0.696 0.919Reflecting my own
preference 0.936 22.170 ***

Attitude Toward
Using SST

Pleasant feeling to use 0.912 Fix
0.833 0.624 0.919Feel effective to use 0.885 30.697 ***

Prefer to use SST 0.864 28.996 ***

Intention to Use
SST

Willing to use SST 0.963 Fix
0.914 0.779 0.966More likely to use SST 0.967 55.732 ***

Have intention to use SST 0.924 44.599 ***

χ2 = 1086.764, df = 418, p < 0.000
TLI = 0.944, CFI = 0.960, RMSEA = 0.057

***: p < 0.001.
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We performed a confirmatory factor analysis in order to verify the convergent validity
of the constructs used. All the factor loadings were converged into the appropriate factors.
According to the results of the confirmatory factor analysis (Table 1), the research model’s
goodness of fit index is as follows: χ2 = 1086.76 (df = 418, p = 0.00), CFI = 0.96, TLI = 0.94,
RMSEA = 0.057. These results meet Hu and Bentler’s (1999) standards, and we can say that
this is a good model. Thus, we were able to confirm convergent validity of CFA results.
In addition, from the CR (construct reliability) values (all above 0.70) and AVE (average
variance extracted) values (all above 0.50), we can also confirm convergent validity.

We employed two methods to verify discriminant validity among constructs. First,
we performed a confirmatory factor analysis to verify each of the measurement items
within the constructs included in the research method [34]. Table 1 shows the results of
the CFA. Second, we can verify discriminant validity by the success or failure to dismiss
the hypothesis that the constructs are equal (ϕ = 1). If 1 is not included in the ϕ ± 2 SE
(Standard Error) formula, we can confirm discriminant validity. Of the construct cor-
relation values, the value between privacy and assurance came out to be the highest:
0.822 ± 2SE × 0.088 = 0.646~0.998. Because this value does not include 1, we were able to
confirm discriminant validity.

We also tested discriminant validity based on Fornell and Larcker’s method [35]. All
the AVE values of the study constructs were bigger than the squared value of correlation
between the constructs, and we confirmed the discriminate validity of the measurement.

Before the final model testing, we checked the possibility of the common method
bias of the collected data. We followed the Harman’s single factor test suggested by Pod-
sakoff et al. [36]. We used unrotated factor analysis of all the constructs and measurement
items and checked whether many items are converged into one single factor. We also
checked the percentage of the total variance of the biggest factor. This test showed that
there was no common method bias issue in this study.

4.2. Analysis of Structural Equation Model

To verify the research hypotheses, we used AMOS and performed an analysis of
structural equation model. The results are presented in Table 2. The fitness indices of the
model are as follows: χ2 = 546.18 (df = 243, p = 0.00), CFI = 0.96, TLI = 0.95, RMSEA = 0.06.
These values meet Hu and Bentler’s (1999) standards and, thus, we are able to confirm that
this is an acceptable model.

TR dimension optimism in hypothesis 1 was shown to have a direct positive influence
on all six dimensions of service quality (functionality (γ = 0.27), enjoyment (γ = 0.35), secu-
rity (γ = 0.140, assurance (γ = 0.12), convenience (γ = 0.26), and customization (γ = 0.19)).
This supports hypotheses 1-1a~1-1f. TR dimension innovativeness only had a direct pos-
itive influence on functionality (γ = 0.6) and assurance (γ = 0.11). Innovativeness had a
negative effect on ease of use (γ = −0.08) and customization (γ = −0.09). As a result, we
adopted only hypotheses 1-2a and 1-2d.

Hypothesis 2—“Consumer readiness is positively related to perceived service quality
of SSTs”—was supported. As the level of consumer readiness increases, customers get an
increasingly positive perception of functionality (γ = 0.59), enjoyment (γ = 0.39), ease of
use (γ = 0.73), assurance (γ = 0.46), convenience (γ = 0.56), and customization (γ = 0.34).

Hypothesis 3 focuses on the connection between perceived SST service quality and
attitude toward using SST. According to results, the higher the perception of enjoyment
(γ = 0.36), ease of use (γ = 0.11), assurance (γ = 0.22), and customization (γ = 0.11), the
higher the formation of attitudes toward using SST. Accordingly, we were able to support
hypotheses 3-2, 3-3, 3-4, and 3-6. In contrast, increases in functionality (γ = 0.06) and
convenience (γ = 0.06) did not mean a development of attitude toward using SST. As a
result, hypothesis 3 was partially supported.
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Table 2. Results of the tests of hypotheses.

Path Standardized β S.E t-Value p Result

H1-1a Optimism → Functionality 0.274 0.036 8.580 *** supported

H1-1b → Enjoyment 0.350 0.048 9.081 *** supported

H1-1c → Ease of Use 0.140 0.038 4.320 *** supported

H1-1d → Assurance 0.115 0.047 2.734 ** supported

H1-1e → Convenience 0.260 0.041 7.363 *** supported

H1-1f → Customization 0.193 0.062 4.268 *** supported

H1-2a Innovativeness → Functionality 0.058 0.026 2.022 * supported

H1-2b → Enjoyment 0.054 0.035 1.562 0.118 Not supported

H1-2c → Ease of Use −0.082 0.028 −2.748 ** Not supported

H1-2d → Assurance 0.111 0.035 2.850 ** supported

H1-2e → Convenience 0.021 0.031 0.650 0.516 Not supported

H1-2f → Customization −0.093 0.047 −2.174 * Not supported

H2-1a
Consumer
Readiness → Functionality 0.587 0.035 17.571 *** supported

H2-2b → Enjoyment 0.389 0.048 9.658 *** supported

H2-3c → Ease of Use 0.727 0.038 21.442 *** supported

H2-4d → Assurance 0.455 0.047 10.324 *** supported

H2-5e → Convenience 0.555 0.041 15.010 *** supported

H2-6f → Customization 0.338 0.059 7.460 *** supported

H3-1 Functionality → Attitude 0.061 0.064 1.085 0.278 Not supported

H3-2 Enjoyment → Attitude 0.356 0.044 8.281 *** supported

H3-3 Ease of Use → Attitude 0.114 0.058 2.133 * supported

H3-4 Assurance → Attitude 0.222 0.049 5.148 *** supported

H3-5 Convenience → Attitude 0.055 0.049 1.197 0.231 Not supported

H3-6 Customization → Attitude 0.108 0.035 2.849 ** supported

H4-1 Functionality → Intention 0.032 0.063 0.604 0.546 Not supported

H4-2 Enjoyment → Intention 0.228 0.043 5.685 ** supported

H4-3 Ease of Use → Intention 0.145 0.057 2.904 ** supported

H4-4 Assurance → Intention 0.427 0.048 10.628 *** supported

H4-5 Convenience → Intention −0.005 0.049 −0.123 0.902 Not supported

H4-6 Customization → Intention 0.129 0.035 3.664 *** supported

H5 Attitude → Intention 0.775 0.064 15.475 *** supported

χ2 = 546.179 (df = 243 p= 0.00),TLI = 0.952, CFI = 0.961, RMSEA = 0.061

*: p < 0.05, **: p < 0.01, ***: p < 0.001.

Hypothesis 4 deals with the relationship between perceived SST service quality and
intention to use SST. The higher the perception level of enjoyment (γ = 0.29), ease of use
(γ = 0.15), assurance (γ = 0.43), and customization (γ = 0.13), the higher the intentions to
use SST. Therefore, hypotheses 4-2, 4-3, 4-4, and 4-6 were supported. However, because
perception of functionality and convenience did not signify an increase in intentions to use
SST, we were only able to partly support hypothesis 4.

Hypothesis 5 focuses on the link between attitude toward using SST and intention to
use SST. Results showed that the higher the development of attitude toward using SST, the
higher the intentions to use SST (γ = 0.76). Thus, we supported hypothesis 5.
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4.3. Verification of Moderating Effects

Hypotheses 6 and 7 state that the relationships among SST service quality, attitude,
and intention to use SST will change depending on consumer traits and situational factors.
This research carried out multi-group analyses in order to verify these hypotheses.

4.3.1. Moderating Effects of Consumer Traits
Moderating Effects of Self-Consciousness

Hypothesis 6-1 states that the relationship among SST service quality, attitude, and
intention to use SST will change according to the level of self- consciousness.

A multi-group analysis of groups with high and low levels of self-consciousness
was implemented to verify this hypothesis. After calculating the average score of self-
consciousness, we classified those with scores higher than the average as the group with
a high level of self-consciousness and those with scores lower than the average as the
group with a low level of self-consciousness. Mean-centering the variables has often
been advocated as a means to reduce the multicollinearity issue in the test of moderating
effect [37,38].

Under the assumption that the standardized coefficient values of both groups are
equal, we analyzed the difference between the χ2 value of the free model and that of the
λ, ϕ constrained model. As shown in Table 3, this difference between the χ2 values is 110.60,
which shows that there is a moderating effect caused by self-consciousness. Table 4 shows
the results of the comparison between the two groups’ standardized coefficients. From the
two groups’ standardized coefficients, a critical ratio (CR) of over 1.96 acknowledges that
a difference exists between the two groups. Research revealed that for the group with a
high level of self-consciousness, the higher the perception of enjoyment and convenience,
the higher the formation of attitude toward SST. In contrast, for the group with a low
level of self-consciousness, the higher the perception of assurance in regard to SST, the
stronger the formation of attitude toward use. In addition, for the group with a high level of
self-consciousness, the higher the perception of enjoyment, the higher the level of intention
to use SST.

Table 3. Comparison between free model and constrained model to verify the moderating effect of
self-consciousness.

Model χ2 df CFI RMSEA ∆χ2/df ∆χ2/Sig.Dif

Free Model 33.983 12 0.994 0.061 -

Structural Weight
Constrained Model 144.585 42 0.970 0.070 110.60/30 Yes

Table 4. Comparison of β-values between two self-consciousness group.

Path Low Self-Conscious High Self-Conscious C.R

Enjoyment → Attitude 0.221 ** 0.403 *** 2.29

Assurance → Attitude 0.374 *** 0.102 2.27

Convenience → Attitude 0.070 0.123 * 2.18

Customization → Attitude 0.135 ** 0.113 **

Enjoyment → Intention 0.053 0.298 *** 2.28

Assurance → Intention 0.524 *** 0.322 ***

Customization → Intention 0.143 0.139

* p < 0.05, ** p < 0.01, *** p < 0.001.
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Moderating Effects of the Needs to Interact with Service Employees

To verify the moderating effect according to the level of desire to interact with service
employees, we carried out a multi-group analysis of groups with high and low levels of
desire for interaction.

The result of the differences between the χ2 value of the free model and constrained
model (Table 5) indicate that there is a moderating effect caused by desire for interaction.
The results of the comparison between the two groups’ standard coefficients are as shown
in Table 6.

Table 5. Comparison between free model and constrained model to verify the moderating effect of
interaction need with employee.

Model χ2 df CFI RMSEA ∆χ2/df ∆χ2/Sig.Dif

Free Model 36.689 12 0.993 0.064 -

Structural Weight
Constrained Model 145.730 42 0.972 0.070 109.04/30 Yes

Table 6. Comparison of β-values between two interaction need groups.

Path Low Need High Need C.R

Enjoyment → Attitude 0.351 *** 0.347 ***

Function → Intention −0.119 0.155 * 2.71

Enjoyment → Intention 0.342 *** 0.137 *** 2.52

Assurance → Intention 0.291 *** 0.450 *** 2.34

Convenience → Intention 0.158 * 0.085 2.69

Customization → Intention 0.039 0.211 *** 3.62

* p < 0.05, *** p < 0.001.

The research revealed that for the group with a high level of needs for interaction, the
higher the perception of functionality, assurance, and customization the higher the level of
intention to use SST. For the group with a low level of desire for interaction, the higher the
perception of enjoyment and convenience the higher the level of intention to use SST.

Moderating Effects of Technology Anxiety

To verify the moderating effect according to the level of desire to technology anxiety,
we performed a multi-group analysis of groups with high and low levels of technology
anxiety.

The result of the differences between the χ2 value of the free model and constrained
model (Table 7) signifies that there is a moderating effect caused by technology anxiety.
The results of the comparison between the two groups’ standard coefficients are as shown
in Table 8.

Table 7. Comparison between free model and constrained model to verify the moderating effect of
technology anxiety.

Model χ2 df CFI RMSEA ∆χ2/df ∆χ2/Sig.Dif

Free Model 42.950 12 0.992 0.072 -

Structural Weight
Constrained Model 128.665 42 0.976 0.064 85.715/30 Yes
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Table 8. Comparison of β-values between two technology anxiety groups.

Path Low Anxiety High Anxiety C.R

Enjoyment → Attitude 0.364 *** 0.333 ***

Ease of Use → Attitude 0.001 0.230 *** 2.02

Assurance → Attitude 0.248 0.223

Customization → Attitude 0.096 * 0.149 *

Enjoyment → Intention 0.340 *** 0.072 3.52

Ease of Use → Intention 0.028 0.392 *** 4.03

Assurance → Intention 0.478 *** 0.350 ***

Customization → Intention 0.090 * v.145 **

* p < 0.05, ** p < 0.01, *** p < 0.001.

For the group with a high level of technology anxiety, in regard to the relationship
among perceived SST service quality and attitude and intention, the higher the perception
of ease of use, the higher the attitude toward using SST and intention to use SST. In
comparison, for the group with a low level of technology anxiety, the higher the perception
of enjoyment, the higher the level of intention to use SST.

4.3.2. Moderating Effects of Situational Factors
Moderating Effects of Perceived Waiting Time

To verify the moderating effect according to the level of the length of perceived
waiting time, we carried out a multi-group analysis of groups with long and short periods
of perceived waiting time. The result of the differences between the χ2 value of the free
model and constrained model (Table 9) indicates that there is a moderating effect caused by
length of perceived waiting time. The results of the comparison between the two groups’
standard coefficients are as shown in Table 10.

Table 9. Comparison between free model and constrained model to verify the moderating effect of
perceived waiting time.

Model χ2 df CFI RMSEA ∆χ2/df ∆χ2/Sig.Dif

Free Model 37.168 12 0.993 0.065 -

Structural Weight
Constrained Model 150.363 42 0.970 0.072 113.195/30 Yes

Table 10. Comparison of β-value between two perceived waiting time groups.

Path Shorter Waiting Time Longer Waiting Time C.R

Enjoyment → Attitude 0.508 *** 0.324 ***

Ease of Use → Attitude 0.154 * 0.158 *

Function → Intention 0.213 ** 0.059 2.77

Enjoyment → Intention 0.183 ** 0.312 ***

Ease of Use → Intention 0.375 *** 0.024 3.59

Assurance → Intention 0.152 * 0.466 *** 3.91

Convenience → Intention −0.106 0.073 1.98

Customization → Intention 0.123 * 0.113 *

* p < 0.05, ** p < 0.01, *** p < 0.001.
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For the group that perceived a short waiting time period, the higher the perception
of function and ease of use the higher the level of intention to use SST. For the group that
perceived a long waiting time period, the higher the perception of assurance, the higher
the level of intention to use SST.

Moderating Effects of Perceived Crowding

To verify the moderating effect according to the degree of perceived crowding, we
performed a multi-group analysis of groups that perceive high and low degrees of crowding.
The result of the differences between the χ2 value of the free model and constrained model
signifies that there is a moderating effect caused by perceived crowding. For the group
that perceived a low degree of crowding, the higher the perception of customization, the
higher the level of attitude toward using SST and intention to use SST. However, for the
group that perceived a high degree of crowding, the higher the perception of assurance,
the higher the level of intention to use SST.

5. Conclusions and Discussion

This research studied the effects of technology readiness and consumer readiness on SST
service quality, attitude toward using SST, and intention to use SST in the restaurant industry.
The first set of results of the research showed that, of the TR, optimism had a significant and
positive influence on all six sub-dimensions of SST service quality. Results revealed that, in
comparison, the higher the level of innovativeness, the higher the perception levels of only
functionality and assurance. We interpreted that when innovativeness is high, customers are
able to easily approach SST without anxiety; also, as experiences accumulate, customers have
a higher perception of assurance about functionality and ordering performance. Results also
revealed that innovativeness does not have statistically significant influences on enjoyment
or convenience. These results signified that enjoyment and convenience are not much of
a concern for customers with high innovativeness when using SST. Because our results
confirmed that TR is an important leading variable of SST service quality, our research
supported the works of Lin and Hsieh [12] and Zeithaml et al. [25]. However, their research is
different from our study in that we verified the following: the effects on SST service quality
changes according to the TR sub-dimensions—optimism and innovativeness.

Next, our research found that consumer readiness has a stronger and statistically more
significant influence on all of SST service quality’s six constructs than does TR. Within a
setting in which a customer is using SST, consumer readiness is a concept that is composed
of the following: customer’s own role clarity, ability to utilize SST, and self-efficacy about
using SST. Shim and Han (2012) confirmed that consumer readiness is a strong variable
that affects motivation to use SST. However, no research has yet verified the relationship
between consumer readiness and SST service quality. This research presents academic
significance in that it verified the following: consumer readiness is a major leading variable
that influences perceived SST service quality. In a practical sense, when introducing touch
screen device ordering systems in restaurants, it is necessary to provide usage instructions
in a fun way to customers (e.g., employee demonstrations or user guide boards). In order
to vitalize the use of self-service touchscreens, it is important to empower customers with
role clarity and ability, giving them the confidence that anyone can easily use SST.

Third, this research revealed that, within the relationship between SST service quality
and attitude toward using SST, only enjoyment, ease of use, assurance, and customization
had positive effects on attitude toward using SST. The results suggest that the development
of attitude will increase if the following are met: SST usage instructions are fun, using
SST is easy, there is confidence in SST performance, and SST is able to reflect individual
customer’s preferences. On the other hand, functionality and convenience were shown not
to have an impact on attitude. These results point out that the proliferation of SST causes
consumers to become familiar and well-informed about the system’s functionality and
convenience; as a result, SST’s functionality and convenience themselves can no longer act
as leading factors of attitude toward using SST.
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Fourth, this research found that attitude toward using SST has a great impact on
intentions to use SST. This result is consistent with the results of previous studies, such
as those carried out using Davis’ TAM model and Dabholkar and Bagozzi’s [27] SST core
Attitudinal Model.

Lastly, this research confirmed the moderating effects of consumer traits (self-consciousness,
need for interaction, technology anxiety) and situational factors (perceived crowding, perceived
waiting time) within the relationship between SST service quality and attitudes and intentions
toward using SST. Research results found that all variables have moderating effects.

Attitudes toward using SST changed according to the level of self-consciousness. In
developing attitudes and intention to use SST, assurance of using touch screen device
affected people with low levels of self-consciousness, and enjoyment and convenience
affected those with high levels of self-consciousness.

Function, assurance, and customization had a more statistically significant and stronger
impact on forming attitude toward using SST in groups with a high need for interaction
than on groups with a low need for interaction. Such results signify that customers with
a high need for interaction with service employees prefer to order through a service em-
ployee, as they tend to think that they will not be able to properly order using an SST.
Giving such customers assurance that they can order properly in their taste using SST will
help them realize that they do not need to go through an employee.

Ease of SST use was shown to have a strong influence on developing attitudes and
intentions toward using SST in people with high levels of technology anxiety. For people
with low levels of technology anxiety, ease or difficulty of SST use did not affect their
attitude toward using SST. The expectation of increased enjoyment through SST use had
an impact on developing attitudes and intentions toward using SST. This implies that
expectation of increased enjoyment does not affect the development of intention toward
using SST for people with high technology anxiety, as their technology anxiety is greater
than such expectation. In contrast, this expectation of increased enjoyment greatly affects
the development of attitude toward using SST for people with low technology anxiety. As
a result, when introducing SST, firms should design the system to appeal to people with
high technology anxiety; specifically, such a design should make the system seem easy to
use and guarantee equivalent performance.

According to the moderating effects of perceived waiting time, function, and ease
of using SST greatly affected the development of intention for people who experience a
short perceived waiting time. This signifies that, even if the waiting time for ordering
from a service employee is not perceived as long, people’s intention toward using SST is
greatly affected by these two service quality factors. In contrast, those who experience a
long perceived waiting time develop higher intentions to use SST when the enjoyment and
assurance of ordering are expected. Firms need to give the feelings of assurance that their
orders are finished perfectly through the SST for a longer perceived waiting time, such as
demonstrating the process of using touch screen device by a service employee.

Although it differs according to the type of moderating variables such as perceived
waiting time, perceive crowding, self-consciousness, need for interaction with service
employee, technology anxiety, etc., our research confirmed that perceived SST service
quality factor is a major motive in forming attitudes and intentions toward using SST.
Among the perceived SST service quality variables, enjoyment, ease of use, and assurance
had the greatest impact on attitude and intention toward using SST. These results imply
that when developing SST, attitudes and intentions toward using SST will strengthen
greatly if firms make SST much easier to use and make sure of ordering process when
using SST rather than through the service employees. Adding an enjoyment factor when
designing touch screen systems can be also greatly beneficial in various aspects.
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5.1. Implications for Practice

This research found that consumer readiness has a stronger and statistically more signifi-
cant influence on all of SST service quality’s six constructs than TR does. Consumer readiness
is composed of customer’s own role clarity, ability to utilize SST, and self-efficacy about using
SST. Therefore, when introducing a technology-based service (e.g., a touch screen ordering
system in restaurant) to customers, it is necessary to provide usage instructions in an easy
way (for example, employees’ demonstrations or user guide boards, etc.). In order to vitalize
the use of self-service technology, it is important to empower customers with role clarity and
ability, giving them the confidence that anyone can easily use SST. In turn, we can expect
this to bring about the effects of shortening waiting time and reducing the number of service
employees, as well as increasing profits in the long term.

Enjoyment among perceived SST service quality factors had the greatest impact on attitude
and intention toward using SST. Ultimately, it will be key to success to add an enjoyment factor
or customer’s own experience when designing a technology-based customer service system. In
a practical sense, in order to actively encourage customers to use SST, it is not enough to simply
consider the ease of use and performance aspects. Firms must find ways to allow customers
to feel enjoyment when using SST by taking various methods into account. Providing a new
customer experience based on SST will be a new way of attracting customers to the restaurant
managers. In line with the recent trend of adopting new sophisticated technologies, more
advanced technology devices like VR (virtual reality) or AI (artificial intelligence) robots can be
used in the future. Our research results can be applied to any other service areas that need to
introduce technology-based customer services.

5.2. Limitations and Further Research

This research selected the case of ordering system from a touch screen device in the
restaurant as its scenario, and it verified the relationship between customers’ technology
readiness and consumer readiness, SST service quality, attitude, and intention toward
using SST. Because technology oriented interactions carry the potential to determine the
long-term success of a business [5], it is necessary to expand the personal encounters that
actively occur during service encounters toward technology oriented encounters. Within
this context, this research has limitations in that it only considered restaurant service and
touch-screen ordering devices. Additionally, we need to explore some underlying factors
of service quality, and attitudes and intentions toward using SST from the perspectives of
various service encounters. In the methodology section, the use of interaction terms to test
the moderating effect needs to be implemented in future studies.
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