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quality on technology acceptance characteristics and behaviors
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BACKGROUND/OBJECTIVES: With the advances in technologies, self-service kiosks at foodservice operations are becoming a
new way of service provision. This study examined the relationships among the menu information quality, nutrition information
quality, technology acceptance characteristics, and customer behavioral intention toward the kiosks in fast food restaurants.
SUBJECTS/METHODS: A survey with a self-administered method was distributed online and offline. The sample consisted of
customers who had used the kiosks at fast food restaurants in the last six months prior to the survey. The study hypotheses
were tested by applying structural equation modeling.

RESULTS: Structural equation modeling revealed the positive impacts of menu information quality and nutrition information
quality, technology acceptance characteristics, and behavioral intention toward kiosks at fast food restaurants. On the other
hand, one hypothesis (Hypothesis 4) on the impact of nutrition information quality on the perceived usefulness was rejected.
CONCLUSION: The study is the first to investigate nutrition and menu information at foodservice kiosks and relate them to
technology acceptance. The study is very timely and adequate in the time of the 4™ industrial revolution. The critical importance
of the presentation of nutrition information and menu information at the kiosks at fast food restaurants was verified. The

academic and industrial implications of the study findings were discussed.
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INTRODUCTION

With the recent developments in the information technology
(IM) industry, the increase in the introduction of self-service
technologies (SSTs) has been noted in many industries. SSTs
have partly replaced the role of employees in the service
industry [1]. The foodservice industry has also begun to provide
convenience to customers by introducing self-service techno-
logies [2-4]. Although self-service kiosks save labor costs, they
are spreading from fast-food restaurants and large-scale
franchises, such as coffee shops, and hamburger restaurants to
small restaurants, including Udon restaurants and rice noodle
restaurants [5].

The kiosk ordering-payment system in fast-food restaurants,
as a self-service technology, is being introduced fastest to the
foodservice industry [6]. Lotteria and McDonald's, which are
major hamburger franchise brands in Korea, are representative
examples actively introducing kiosks. As of 2017, 560 Lotteria
stores and 190 McDonald's stores have adopted kiosks. The
self-service kiosk market is growing in Korea and overseas. By
2020, self-service kiosks will be implemented at all U.S.

McDonald’s locations [7].

The self-service kiosks provide convenience by reducing the
customer's waiting time. In addition, it changes the way
customers interact with employees from face-to-face contact to
non-personal contact. The self-service kiosks in the foodservice
industry are beneficial to both the operators and customers.
Self-service kiosks benefit the operators by reducing the
ordering time and increasing sales by lowering the labor and
operating costs [8]. That is, a self-service kiosk at foodservice
operations improves the service speed and quality by reducing
the labor costs for service personnel [3,8]. From the moment
of considering the menu to the point of payment, the customers
have no contact with the ordering personnel, which provides
convenience in ordering and payment [9]. The system also
reduces the uncertainty in menu selection in the course of the
decision-making processes and improves the level of satisfac-
tion by providing new experiences to the customers [10,11].
The use of SSTs offers customers advantages by providing
self-control, independence, and autonomy [12]. On the other
hand, there are some disadvantages, such as the difficulty of
technology use, and time elapse from a failure of using the
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system, which can result in discomfort and stress [13,14].

The kiosks in fast-food restaurants provide menu information,
such as the menu name, menu picture, price, and nutrition
information (calorie, sugar, sodium content, etc.) for each menu
item, which assists in the customers’ menu choice. The
presentation of such menu and nutrition information on kiosks
provides customers with greater visibility while serving as a
potential factor in improving the level of customer satisfaction
[15,16].

Nutrition information provides customers with the right to
know about the nutrient contents, which aims to help them
select healthy menus [17] based on accurate information and
objective knowledge [18,19]. Accordingly, the use of nutrition
information allows consumers to control their nutrient intake,
which has a positive effect on public health [20]. The implemen-
tation of nutritional information has been studied widely in
many types of restaurants [21-28].

As a measure to combat public obesity, the US Congress
proposed Section 4205 of the Patient Protection and Affordable
Care Act, “Nutrition labeling of standard menu items at chain
restaurants,” in 2010. The section mandates the presentation
of nutritional information of standard menu items at chain
restaurants with more than 20 outlets throughout the country
[29]. The section has been debated for many years in Congress
because of the heavy discussions on these issues among
industry, consumers, and regulators. Finally, it became effective
in 2019 [30]. Such menu labeling laws are also effective in other
countries, including Canada (Guidance Document Repository),
England (Food Labeling and Safety), Australia (Food Standard
Code), Argentina (Chapter 5: Argentina Food Code), and Korea
(Special Act on Children’s Food Safety and Nutrition) [31-35].

In Korea, in 2009, under the Special Act on Children's Food
Safety and Nutrition Management of Children's Eating, which
is one of the comprehensive measures for children's food safety,
the labeling of nutrition information became mandatory for
fast-food restaurants and other restaurants that sell popular
items to children, including hamburger, pizza, confectionary, and
ice cream chains [34,35]. The law was implemented to reduce
the risk of obesity due to the increased frequency of eating
out and help the consumer select healthy menus. The law has
been expanded not only from mandatory requirements to
voluntary participation to foster a healthy eating environment

[36]. Some restaurants are voluntarily participating in the menu
labeling, such as family restaurants, coffee shops, amusement
parks, movie theaters, department food courts, and airport
restaurants [34].

The kiosks at fast food restaurants provide information to
customers, such as nutrition information and menu information.
Providing information through self-service technology kiosks can
work effectively in menu selection by increasing the compre-
hension of menu information and nutrition information [37].

The technology acceptance model (TAM) is the principal
theory to explain the causal relationship of users in accepting
new technologies and has been verified empirically by several
studies [38-41]. Davis [41] suggested the perceived ease of use
and perceived usefulness as the characteristics of technology
acceptance. These two variables offered the basis of predicting
and explaining the users’ perception, attitudes, and behaviors
toward new technologies. The positive impacts of the perceived
ease of use on the perceived usefulness have been reported.
The construct of fun was added later to the characteristics of
technology acceptance as an importance feature for the use
of technology-based services [41-43]. Unlike the perceived ease
of use and perceived usefulness, which was found to have a
direct influence on user acceptance, fun stimulates the inner
nature of the user [44].

The adoption of kiosks at fast food restaurants has attracted
researchers’ attention. Shim and Han [42] reported a significant
relationship among the motive, attitudes, and intention of using
kiosks when ordering at fast-food restaurants. Oh's study [45]
focused on the tourists’ adoption of SSTs at resort hotels and
found that the perceived usefulness positively affected the use
intention of SST. Other studies also provided evidence of a
significant positive effect of the perceived usefulness and ease
of use on the behavioral intention to continue using something
[46,47].

Although studies on the customer behaviors towards fast-
food kiosks have been conducted, there has been little research
on the nutrition information and menu information provided
by kiosks at restaurants, as well as their effects on customers.
Therefore, this study examined the relationships among the
menu information quality, nutrition information quality, charac-
teristics of technology acceptance, and customer behavioral
intention toward fast food kiosks. The kiosks in fast food
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restaurants were chosen for the study, because fast food
restaurants adopted the kiosks first and contain the largest
number of kiosks in the restaurant industry. The following
hypotheses were proposed based on the literature mentioned
above.

H1: Menu information quality has a positive impact on the
Perceived usefulness.

H2: Menu information quality has a positive impact on the
Perceived ease-of-use.

H3: Menu information quality has a positive impact on Fun.

H4: Nutrition information quality has a positive impact on
the Perceived usefulness.

H5: Nutrition information quality has a positive impact on
the Perceived ease-of-use.

H6: Nutrition information quality has a positive impact on
Fun.

H7: Perceived ease of use has a positive impact on the
Perceived usefulness.

H8: Perceived usefulness has a positive impact on the
Behavioral intention.

H9: Perceived ease of use has a positive impact on the
Behavioral intention.

H10: Fun has a positive impact on the Behavioral intention.

Fig. 1 presents an outline of the framework of the study which
depicts the relationships of the study variables.

SUBJECTS AND METHODS

Data collection

The study sample consisted of the adult customers who had
experienced fast food-ordering kiosks within six months before
the survey. One question for eligibility was provided: if they
had experienced fast food ordering kiosks within the last six
months. If not, they were asked to stop participating in the
survey. Data were collected from Nov. 8 to Nov. 22, 2018. After
distributing 255 surveys, 250 complete surveys were used for
empirical analysis. The finalized survey was verified and approved
by Yonsei University, Seoul, Korea, through the Institutional
Review Board (IRB) (20101-HR-1356-04).

Research instrument

The survey items for this study were derived from previous
studies and modified to fit the study context. The questionnaire
items were comprised of four parts. Part 1 asked the respon-
dents questions regarding menu information quality and nutrition
information quality. The menu information quality items were
derived from a previous study [10], which is defined as the
customers’ perception of the quality of menu information
provided through kiosk services, and contained three items.
Nutrition information quality, which is defined as the customers’
perception of the quality of nutritional information displayed
on the kiosk services [10], contained three items. The constructs
of the menu information quality and nutrition information
quality were measured using a five-point Likert-type scale (one
= strongly disagree, five = strongly agree).

Part 2 of the survey was comprised of the technology

acceptance characteristics, such as perceived usefulness,
perceived ease of use, and fun. The construct of perceived
usefulness was defined as the extent to which the use of a
kiosk is beneficial to the user [48] and contained four items
[48]. The perceived ease of use measured how easy the user
learns and uses the kiosk and included three items [48]. The
construct of fun was defined as the degree to which the user
experiences enjoyment when using the kiosk services, and
included four items [43]. The technology acceptance chara-
cteristics items were measured using a five-point Likert-type
scale (one =strongly disagree, five =strongly agree).

In Part 3, the construct of the behavioral intention was
assessed using five items asking the user’s willingness to continue
using the kiosk services in the future, and was measured on
a five-point Likert-type scale (one =strongly disagree, five =
strongly agree) [49]. Part 4 collected the respondents’ demogra-
phics, including gender, age, education, and monthly family
income. Table 1 lists the items for the constructs of the survey.

Statistical analysis

The data were analyzed statistically using SPSS 24.0 for
Windows and AMOS 22.0. Descriptive statistical analysis was
performed on all the variables. Structural equation modeling
(SEM) was conducted to test the conceptual framework of the
study. Following the suggestion of the two-step approach
[50-52], confirmatory factor analysis was first performed to test
the reliability and validity of the measures. The structural
equation model was then used to verify the study hypotheses.

Table 1. Description of measures

Construct/ questionnaire items

Menu information quality (MIQ)
MIQ1 | can predict the way how the menu looks like
MIQ1 | can understand the ingredients of the menu | ordered.
MIQ1 This kiosk is good at offering menu information
Nutrition information quality (NIQ)
NIQ1 | understood the calories of the menu | ordered
NIQ2 | learned how much calories | ordered
NIQ3 This kiosk provided me with the calorie of the menu | ordered
TAM Characteristics
PU1 Use of the kiosk is effective than ordering through cashiers.
PU2  Use of the kiosk is faster than going through cashiers.
PU3  More convenient
PU4  Use of the kiosk is overall more useful than going through cashiers.
PEOU1 Use of the kiosk is not hard for me
PEOU2 It is simple and easy to learn the use of the kiosk
PEOU3 The process is easy
FUNT Fun
FUN2 Enjoyable
FUN3 Interesting
FUN4 Happy
Behavioral intention (BI)

BI1 I will spread positive word of mouth

BI2 I will recommend the use of a kiosk to friends and colleagues
BI3 I will prefer to using the kiosk

Bl4 I will continue using the kiosk

BI5 | will use the kiosk despite the existence of cashiers

TAM, technology acceptance model; PU, perceived usefulness; PEOU, perceived
ease of use,
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RESULTS

Demographics of the respondents

Of the respondents, 69.2% (n = 173) were female and 30.8%
(n=77) were male. The age distribution was as follows: 20s
(54.8%, n=137), 30s (34.4%, n=286), and 40s or over (10.8%,
n =27). The education attained was college degree (67.6%, n
=169), high school graduate (9.2%, n =23), and graduate school
degree (10.4%, n=26). The distribution of family monthly
income after tax was as follows: < 2,000,000 won (12.0%, n = 30),
2,000,000-2,999,999 won (21.2%, n=>53), 3,000,000-3,999,999
won (20.8%, n =52), 4,000,000-4,999,999 won (14.4%, n = 36),
and > 5,000,000 won (31.6%, n=79) (1,150 Korean won is
equivalent to US 1 dollar).

Results of the measurement model

Table 2 lists the results of CFA. The fit of the measurement
model was examined using several fit indices. The results were
as follows: Xos® =433.377, x*/df =2.234, NFI=0.908, IFl=
0.947, TLI = 0.937, CFl =0.947, and RMSEA = 0.070. The Cronbach’s
alpha value ranged from 0.761 to 0.935, exceeding the 0.7
recommended value, confirming the construct reliability [49].

Table 2. Confirmatory factor analysis results

All the standardized factor loadings for the study constructs,
from 0.602 to 0.950, were significant at the 0.01 level [49]. The
average variance extracted (AVE) estimates of the four study
constructs ranged from 0.553 to 0.756, which indicated higher
than the minimum threshold of 0.5 [51,52]. The composite
reliability (CR) (ranging from 0.782 to 0.925) exceeded the
threshold of the acceptance level, 0.7 [51,52].

Table 3 lists the correlations, squared correlations, and AVE
of all the study constructs. To check the discriminant validity,
the AVE of the study construct in the research model was
compared with its squared correlation coefficient [51,52]. All the
diagonal values of the AVE exceeded the squared correlation
coefficient between all pairs of constructs, which confirmed the
adequacy of the discriminant validity.

Testing the hypotheses using structural equation modeling
SEM was applied to investigate the relationships among menu
information quality, nutrition information quality, perceived
usefulness, perceived ease of use, fun, and behavioral intentions
toward kiosk-based self-service at fast food restaurants (Fig. 2).
The fit indices showed that the fits of the measurement model
indicated the covariance matrix drawn from the data at a

Variables Standardized loading t-value AVE” Composite reliability Cronbach’s a
Menu information quality
MIQ1 0.602 9.191** 0.553 0.782 0.761
MIQ2 0.653 9.965%*
MIQ3 0.899 -
Nutrition information quality
NIQ1 0.883 14.981%* 0.756 0.903 0.885
NIQ2 0.872 15.134**
NIQ3 0.795 -
Perceived usefulness
PU1 0.788 15.569** 0.647 0.879 0.899
PU2 0.782 15.358%*
PU3 0.877 18.769**
PU4 0.876 -
Perceived ease of use
PEOU1 0.858 18.752%* 0.690 0911 0914
PEOU2 0.891 20.057**
PEOU3 0.902 -
Fun 0.713 0.908 0.931
FN1 0.893 20.090**
FN2 0.950 22.655%*
FN3 0.794 16.053**
FN4 0.872 -
Behavioral Intention
BI1 0.819 - 0.712 0.925 0.935
BI2 0.830 15.715%*
BI3 0.902 17.883*%*
Bl4 0.892 17.591%*
BI5 0.871 16.919%*

* P<0.01

o = 433377, df =194, ¥*/df =2.234, NFI =0,908, IFl = 0,947, TLI = 0,937, CFl = 0,947, RMSEA = 0,070

Y AVE: average variance extracted
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Table 3. Correlation coefficients between variables

1 2 3 4 5 6
1. Menu information quality 0.553" 0.494” 0.385 0.370 0.360 0.435
2. Nutrition information quality 0.244? 0.756 0.289 0.354 0.421 0.326
3. Perceived usefulness 0.148 0.084 0.647 0.584 0.453 0.780
4. Perceived ease of use 0.137 0.125 0.341 0.690 0.304 0.618
5. Fun 0.130 0.177 0.205 0.091 0.713 0.524
6. Behavioral intention 0.189 0.106 0.608 0.382 0.275 0.712

Y AVE: average variance extracted
2 Figures refer to the squared values of the correlation coefficients, r?
3 Figures refer to the correlation coefficients, r

Behavioral

Intention

Fig 2. Results of structural model and path coefficients. Solid lines indicate significant paths, while dotted line indicates non-significant path, a: standardized coefficients, PU, perceived

usefulness; PEOU, perceived ease of use, * £<0.05, * P<0,01

Table 4. Results of hypotheses testing

Path
Hypotheses coefficient  t-value Result
B)
H;. Menu information quality — PU 0.313 3.630** Supported
H,. Menu information quality — PEOU 0.372 3.980** Supported
Hs. Menu information quality — Fun 0.299 3.417**  Supported
Hs. Nutrition information quality — PU -0.045 -0.603 -

Hs. Nutrition information quality — PEOU  0.171 1.972*%  Supported

He. Nutrition information quality — Fun 0.290 3.462** Supported

H;, PEOU — PU 0.520 7.324**  Supported
Hs. PU — Behavioral Intention 0.659 9.350%*  Supported
Ho. PEOU — Behavioral Intention 0.194 3.326**  Supported
Hio. Fun — Behavioral Intention 0.184 4.307** Supported

*P<0,05, ™ P<001

PU, Perceived usefulness; PEOU, Perceived ease of use,

¥* = 449279, df =198, ¥*/df=2.269, NFI = 0902, IFl =0.943, TLI=0933, CFl=
0942, RMSEA =0,071

satisfactory level, which is based on a Chi-squared (x? value
of 449.279, df =198, xz/dfz 2.269, NFI=0.902, IFI=0.943, TU
=0.933, CFI=0.942, and RMSEA =0.071

Table 4 shows that the paths for all the hypotheses were
significant, except for one. Hypotheses 1, 2, and 3, which
predicted that the menu information quality would have a
positive influence on the perceived usefulness, perceived ease
of use, and fun, were supported by a standardized coefficient
of 0.313, 0372, and 0.299 (P<0.01). Hypotheses 5 and 6
predicted that nutrition information quality would have a
positive influence on the perceived ease of use (3=0.171,
P<0.05) and fun (8=0.290, P<0.01). On the other hand,
Hypothesis 4 was not supported empirically. Hypothesis 7, a

prediction of a positive impact of the perceived usefulness on
perceived ease of use, was also supported (3 =0.520, P < 0.01).
Finally, the behavioral intention toward kiosk-based self-service
was positively affected by the three characteristics of TAM, such
as the perceived usefulness (3 =0.659, P < 0.01), perceived ease
of use (8=0.1%4, P<0.01), and fun (8=0.184, P<0.01), supporting
Hg, Hg, and H1o.

DISCUSSION

With the advances of technologies, self-service kiosks have
been introduced to improve the service environment. The SSTs
contribute to the service industry by improving the service
quality that customers receive and reducing the labor costs to
the operators. In particular, the kiosks adopted by the restaurant
industry critically elevate the costs and service quality. Despite
the dramatic increase in the number of kiosks at restaurants,
there has been little research on the use of kiosks, particularly
focusing on the information provided by the kiosks. The
nutrition information has become a concern for customers,
reflecting the heightened interest in health. Herein, the study
examined the customers’ use of information offered by the
kiosks and related to the characteristics of technology accep-
tance at fast food restaurants.

The major findings of the study were as follows:

1. The menu information quality at fast food kiosks had a
positive impact on the users’ perceived usefulness (3=
0.313, t=3.630"), perceived ease of use (3=0.372, t=
3.980"), and fun (3=0.299, t=3.417").

2. The nutrition information quality at fast food kiosks had
a significant positive impact on the users’ perceived ease
of use (3=0.171, t=1.972%) and fun (8 =0.290, t = 3.462*),
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but it did not have an impact on the perceived usefulness.

3. The perceived ease of use ([3=0.520, t =7.324") at kiosks
of the fast food restaurants had a positive impact on the
perceived usefulness.

4. The perceived usefulness (3 = 0.659, t = 9.350"), perceived

ease of use (3=0.194, t=3.326"), and fun (3=0.184,
t =4.307**) positively influenced the customer behavioral
intention.

These findings also proved the relationships of technology
acceptance characteristics and customer use, as reported
previously [42,45-47]. On the other hand, this is significant
because it applied the technology acceptance characteristics to
fast food restaurants. In particular, this study is unique in
examining the effects of the delivery of nutrition information
and menu information by kiosks in restaurants. While such
information is critical for customers in selecting menus, there
has been no study contemplating such information at kiosk
studies.

The study also has implications for academia and industry.
The scholastic implications to academia are as follows. This
study is valuable in that it applied nutrition information and
menu information to a technology acceptance model. Therefore,
this study verified the relationships of restaurant-kiosk infor-
mation quality, characteristics of technology acceptance, and
customer behaviors. Previous studies examined the customer
technology acceptance and behaviors only according to the
restaurant classification.

The practical implications for industry are important and clear.
This study showed the positive relations of the kiosk-
information quality, technology acceptance characteristics, and
customer behavioral intention. The nutrition information and
menu information offered at the kiosks should be what the
customers want and are easy to comprehend. The hypothesis
on the impact of the nutritional information quality on the
perceived usefulness was not supported. A possible explanation
is that the kiosks do not offer the nutritional information
customers would like to see. Currently, while the kiosks offer
only caloric information, it could provide more information on
the nutrients of the menus, which may help customers select
healthy foods.

Currently, the menu information includes the menu photos
and price, while nutrition information offers calories only.
Customers may want to see more nutritional information, such
as fat, sugar, or salts. The industry should consider what
customers would like to see from the kiosks. The information
offered at these kiosks should also be accurate.

Currently, such nutrition information and menu information
provided at fast food restaurant kiosks may not be available
at other types of restaurants, such as casual-dining and full-
service restaurants. Such information can be expanded to
different segments of restaurants reflecting the customers’
increased interest in health and improved education toward
technology.

While this study is the first to investigate the delivery of
nutrition and menu information at foodservice kiosks and relate
them to technology acceptance, it still had some limitations.
As the kiosks are spreading through the various segments of
the restaurant industry, the research on kiosks and information

can be applied to segments other than fast food operations.
As the information on the kiosks at the restaurants affects
customer menu selection, it may influence healthy menu choices.
Therefore, future studies should be directed at examining
further the details of the nutrition information on the kiosks
at restaurants. While the use of kiosks and the provision of
menu labeling have been expanded to various types of
restaurants, similar studies should be conducted on other types
of restaurants, such as casual dining, coffee shops, and
cafeterias.
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