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1. Introduction 

Over the past decade, self-service technology (SST) has emerged in service industry [1] which replaced direct 
connection between purchaser and provider of the service. Business companies adopted SST to enhance operation 
quality, expertise, and effectiveness by providing customers an access to services through modern and convenient 
channels [2][3][4]. SST allowed customers to deliver services for themselves using technological innovation, most used 
technologies include automatic telling machines (ATMs), online banking services, and self-service kiosk (SSK). In 
food service industry, SST is expected to boost service quality whilst establishing new and positive customer 
experiences [5]. User experience (UX) was essential for fast food restaurants to win customers. It would be a better and 
more convenient experience for customers if they can quickly find information on the SSK without seeking help from 
the employees. UX has been widely accepted worldwide, however, there was no clear definition. Besides, UX 
evaluation is an urgent need because UX analysis determined the functions of SSK to attract more customers. In year 
2017, McDonald’s was the first food service industry that introduced SSK in Malaysia. Hence, this study intends to 
examine UX of SSK and how UX influences waiting time of using SSK at McDonald’s. Customers’ behavioural 

Abstract: Studies found that customer satisfaction is affected by customers’ waiting time in fast food restaurants. 
With the introduction of self-service kiosks (SSK) at McDonald’s, number of complaints about long waiting time 
has been rising. Hence, this research intends to identify the relationship between user experience (UX), perceived 
waiting time, and waiting environment towards customer satisfaction. Additionally, this research also determines 
the relationship between UX and waiting environment towards perceived waiting time as well as to investigate 
behavioural intention upon customer satisfaction and perceived waiting time. 161 survey questionnaires were 
collected at McDonald’s Parit Raja. Findings reveal UX and waiting environment affect customer satisfaction, 
however, perceived waiting time showed no effect to customer satisfaction. While UX and waiting environment 
affect perceived waiting time, and lastly perceived waiting time and customer satisfaction affect behavioural 
intention. Nevertheless, sample size of this study was limited and not sufficient to represent the population. Future 
research should include more areas in Malaysia and adopt mixed research method which compares SSK and 
queuing system. This paper provides insight for service sector to better understand the determinants of customer 
satisfaction and behavioural intention after implementing SSK in fast food restaurant. 
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intention to use SSK upon customer satisfaction and perceived waiting time has also been investigated. Findings are 
expected to give better understanding on the relationship between UX and SSK in Malaysia context.  

 
1.1 Research Background 

Chen Jia Wai [6] defined fast food as food that was prepared in a standardized way and distributed quickly in a 
restaurant. Similarly, fast food refers to food that can be prepared and delivered as quickly and efficiently as possible 
[7][8]. Eating fast food has become a phenomenon in Malaysia due to human being’s changing lifestyle and it gradually 
developed into a need for Malaysians [9]. The total number of fast food restaurants has increased drastically every year. 
In Malaysia, approximately there are 6000 franchise outlets of food and beverages dominate the market that valued at 
$493 million (RM1.8 billion). Around the globe, among ten most popular fast-food brands include McDonald’s, 
Kentucky Fried Chicken (KFC), Pizza Hut and Domino’s Pizza [10]. Among those fast-food restaurants, McDonald 
and KFC are among the top restaurant preferred by Malaysian. This is correlate with the top choice of fast-food menu 
such as fried chicken, fries, and burgers. Back on 29th April 1982, the first McDonald’s in Malaysia was opened at the 
most strategic location during that time - Jalan Bukit Bintang, Kuala Lumpur. McDonald’s Malaysia has also crowned 
as the country’s first restaurant with the highest Muslim community [11]. As of year 2021, there were 300 McDonald’s 
restaurants nationwide. McDonald franchise business also embark in the technology innovation to improve their 
operation excellence and reduce the manpower. The digitalization of McDonald operation can be seen with the 
implementation of food ordering system using either their mobile apps or by using self-service kiosk. Align with the 
main objectives of the study, McDonald was selected for the current study. 

 
1.2 Problem Statement 

Traditional method of ordering systems often leads to human errors and service failures, for instance, language 
barriers or misspelling of orders, and long waiting hours during peak hours [12][13][14]. Hence, alternative 
technologies such as SSK can be used by customers themselves instead of waiting in long queue for staff’s service 
[13][15][16].  

Shortly after McDonald’s rolled out SSK in Hong Kong, Singapore, and the surrounding market, SSK was finally 
brought to Malaysia’s Bukit Bintang branch and Bangsar Telawi branch [17]. Out of 300 McDonald’s restaurants in 
Malaysia, 191 outlets were equipped with SSK [18]. However, limited studies showed the experiences of customers 
with SSK. A study conducted (2019) [19] interviewing 16 person of Generation X whose age between 18-24 years old 
about their experience and views of using SSK in McDonald’s restaurant. Findings revealed that SSK improved 
efficiency and it provided more time for menu selection with detailed and clearer information when it came to custom 
meals selection. Nevertheless, by using SSK, customers have a sense of authorization which may lead to longer waiting 
time as they have free time to consider when choosing a meal.  

In Malaysia context, a user based on his own experience and observation, discovered five problems which affect 
user experience while using SSK at McDonald’s restaurant Malaysia [20]. His first and second concern was about the 
interface of SSK as it was not user friendly, and instruction was not clear enough for food selection and customization 
of a meal. Obviously, this issue is critical as customers may require more time to select their meal and causing a queue 
to use SSK. The next problem was about payment system which he commented to be slowing down the ordering 
process because of misleading order number and “pay at counter” option seemed to be unnecessary since SSK provided 
cashless transaction by using credit or debit card. The fourth problem he encountered was regarding the number calling 
system during food collection because incorrect number was shown on the screen and staff were calling out order 
numbers for food collection which may cause mishearing issue. Lastly, it was confusing for customer to get a table 
number plate and insert the number back to the system after selecting checkout on the system. 5 problems listed by [20] 
above indicated the possibility of leaving customer a poor impression and experience while using SSK. Unexpectedly, 
his complaint brought attention to HUGE Consultancy who was McDonald’s Global UX Design partner that focus on 
designing web, mobile app and in-restaurant touchpoints [21]. The company requested [20] to present his interface 
design and eventually the company implemented a few components suggested by the author. This incident clearly 
revealed the importance of user experience in adopting SSK. In another study, [22] found that customers are likely to 
accept SST if they think usage of the technology is a good option, enjoyable to use, and easy to use. On the other hand, 
[23] stated that if customers have difficulty in adopting the technology, their acceptance towards SST would be slow. 
So far, however, there has been little discussion about UX of SSK and its effect on customer satisfaction and 
behavioural intention. 

In fast food service industry, service waiting time was a key performance indicator. Therefore, the major objectives 
of this study were to investigate the relationship between user experience, perceived waiting time, waiting environment 
and customer satisfaction. Additionally, previous researchers believes that consumer continuity should be used as a 
measuring tool to access technology’s progress rate because it makes customers continue to use the technology when 
they find it efficient and effective [16][24]. Hence, this study also explores behavioural intention upon customer 
satisfaction and perceived waiting time. 
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2. Literature Review 
2.1 Self-Service Kiosk (SSK) 

Self-service kiosk (SSK), which also known as interactive kiosk, was defined as a small independent structure used 
to display information or facilitate operations [25]. SSK provided by McDonald’s is a device with large touch screen 
area that allow customers to order foods, customize their meals, and pay for their bill without interacting with staffs. 
Even though technology has transformed food service industry in Malaysia over the years, usage of SSK or digital 
ordering were still lacking in the industry [26] due to high implementation costs. In fact, this technology helps to ease 
financial pressure of a restaurant in the long run [27]. Recently, SSK has gradually turning into a convenient tool to 
resolve uncertainties in the new service setting and growing customer demand, especially by fast food chains such as 
McDonald’s. 
 
2.2 User Experience (UX) 

[28][29] describes user experience (UX) as the overall experience of the feelings (emotions and thoughts), 
responses and behaviours generated among consumers by the direct or indirect use of systems, products, information or 
services. UX can be subjective in nature, and it continuously transformed over time corresponding to changes in the 
environment during usage. When designing a product or service, UX was an essential factor to consider. Human 
Computer Interaction (HCI) has been using user experience as primary concept for more than an era [31]. Similarly, 
[30] stated that user experience held an important position in various disciplines, especially design. Besides, UX has 
been believed to be the contributing factor to brand equity [32] and customers’ frequency of use [31]. Thus, user 
experience was discussed in this study to understand the nature of SSK, to explore and identify general factors that 
should be considered when designing SSK. 
 
2.3 User Experience Questionnaire (UEQ) 

User experience questionnaire (UEQ) provided a set of quick assessment questions containing the best overall 
impression of UX. Using this questionnaire, users can convey their thoughts, perceptions and attitudes in a very clear 
and straightforward way while experiencing the product or service under investigation [33]. UEQ primarily adopted 
hedonic and pragmatic quality perception models. Therefore, UX was characterized as a context that covered perceived 
pragmatic (PQ) and hedonic quality (HQ) of user and general product evaluation [34]. According to [35], data collected 
using UEQ does not provide any information regarding the reasons of refusing or accepting the product or service 
under investigation. UEQ being used in this study consists of 6 scales with 26 items as shown in Table 1. 

Table 1 - The user experience questionnaire (UEQ) 6 scales and 26 items 
 Scale Items 

U
se

r 
E

xp
er
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nc

e 
(U

X
) 

Attractiveness: 
General impression towards the product. Do users like or 
dislike the product? This scale was a pure valence 
dimension. 

Annoying/enjoyable, good/bad, 
unlikable/pleasing, 

unpleasant/pleasant, 
attractive/unattractive, 

friendly/unfriendly. 
Efficiency:  
Was it possible to use the product fast and efficiently? Does 
the user interface look organized? 

Fast/slow, inefficient/efficient, 
impractical/practical, 
organized/cluttered. 

Perspicuity: 
Was it easy to understand how to use the product? Was it 
easy to get familiar with the product? 

Not understandable/understandable, 
easy to learn/difficult to learn, 

complicated/easy, clear/confusing. 

Dependability:  
Does the user feel in control of the interaction? Was the 
interaction with the product secure and predictable?  

Unpredictable/predictable, 
obstructive/supportive, secure/not 

secure, meets expectations/does not 
meet expectations. 

Stimulation:  
Was it interesting and exciting to use the product? Does the 
user feel motivated to further use the product? 

Valuable/inferior, boring/exciting, not 
interesting/interesting, motivating 

/demotivating 

Novelty: 
Was the design of the product innovative and creative? Does 
the product grab the attention of users? 

Creative/dull, inventive/conventional, 
usual/leading edge, conservative 

/innovative 

 
Items listed in the questionnaire using semantic differential 7 points rating scale whereby each item consisted of a 

pair of terms with opposite meanings. As of today, UEQ provided more than 30 languages including Malay, Chinese, 
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English, etc. [36] to fulfil different needs because participants were encouraged to fill out semantic differential survey 
questions in their native language. Applying UEQ was rather easy, respondents usually required only 3-5 minutes to 
understand the instructions and answer the questions [37]. 
 
2.4 Waiting Environment 

Waiting environment related to physical design aspect such as architecture, layout, and lighting to create attractive 
waiting area in terms of comfort, spaciousness, or atmosphere and explicit distraction aspect such as television and 
reading material [38]. [39] stated that a pleasant waiting environment was undoubtedly one of the easiest and most 
effective ways to improve customers’ evaluation of the wait and satisfaction with the service because it acted as a mood 
inducer. In an investigation into service environment on perceived waiting time and emotions at fast-food chain in 
Taiwan, [40] discovered that design elements of the waiting environment such as effects of colour and spatial layout 
improved experience of waiting customer.  

 
2.5 Perceived Waiting Time 

Perceived waiting time indicates the duration of waiting time estimated by customers [41]. [42] considered time to 
be a scarce resource that should be spent carefully, because time was both money and business, hence time are often 
viewed as a crucial aspect to increase productivity (input equals output) by both customers and providers. The 
customers’ perception of the overall ‘service experience’ will be affected when the actual waiting time varies from the 
perceived waiting time. Furthermore, [43] found that perceived waiting time certainly had effect on customer 
satisfaction especially during unoccupied time. To examine the adoption of SSK, this study intends to identify whether 
user experience and waiting environment influence customers’ perceived waiting time. 
 
2.6 Customer Satisfaction 

Churchill & Surprenant [44] and [45] described satisfaction as the results of using a product or service comparing 
to the anticipated outcomes. For decades, customer satisfaction had held a key position in marketing to determine 
customer’s post-purchase experience, for instance, brand loyalty, repeat purchase, and attitude change. [46] suggested 
that customer satisfaction strongly contributed to business profits and loyal customers. In the adoption of SSK, [47] 
revealed ease of use and the delivery speed positively affected customer satisfaction, while customer satisfaction also 
positively affected future willingness to use SSK. Seeing the significance of customer satisfaction in marketing aspect, 
this study aims to explore whether UX, perceived waiting time, and waiting environment affect customer satisfaction 
after implementing SSK at McDonald’s outlets. 

 
2.7 Behavioural Intention 

Ahmed [48] stressed the importance of monitoring behavioral intention because it signifies actual purchase. He 
also indicates that due to the strong relationship between behavioral intention and actual consumer buying behavior, 
behavioral intention is considered as one of the most important concepts in marketing literature. A study by [49] 
implied that favorable behavioral intentions are associated with the ability of a service provider to make customer 
praise their service provided positively, to give recommendations to other customers, to stay faithful to the company 
and to increase spending or go for premiums price willingly with the company. Thus, behavioural intention was 
investigated to find out its relationship with perceived waiting time and customer satisfaction. 

 
2.8 Research Framework and Hypotheses 

This research focused on the user experience (UX) analysis (Fig. 1) shows that the framework of user experience 
(UX) on self-service kiosk (SSK) in waiting time at McDonalds' Parit Raja. There are four objectives in this study, 
which are: 

• To determine the influence of user experience (UX) and perceived waiting time on customer satisfaction. 
• To determine the influence of user experience (UX) and waiting environment on perceived waiting time. 
• To explore whether waiting environments have a relation on customer satisfaction. 
• To investigate the behavioural intention upon customer satisfaction and perceived waiting time. 
 
While these following hypotheses were constructed to achieve objectives above: 
• H1: User experience (UX) has a significant relationship with customer satisfaction. 
• H2: Perceived waiting time has a significant relationship with customer satisfaction. 
• H3: User experience (UX) has a significant relationship with the perceived waiting time. 
• H4: Waiting environment has a significant relationship with perceived waiting time. 
• H5: Waiting environment has a significant relationship with customer satisfaction. 
• H6: Perceived waiting time has a significant relationship with behavioural intention. 
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• H7: Customer satisfaction has a significant relationship with behavioural intention. 
 

 
Fig. 1 - Conceptual framework of user experience (UX) analysis using self-service kiosk (SSK) 

 
3. Methodology 
3.1 Research Design 

This study adopted quantitative research method whereby numerical data was collected by disseminating online 
survey questionnaire and analyzed using statistical analysis. To test hypotheses about the relationships between 
variables, quantitative method is more suitable to generalize results from the sample of target population. Target 
population of this study was the residents of Parit Raja because they were most likely the patrons of McDonald’s 
restaurant in the area. Convenient sampling method which is a type of non-probability sampling technique was used to 
collect data for the reason of easy to use, cheap, and helps to improve research efficiency [50].  

Survey questionnaire was formulated based on User Experience Questionnaire (UEQ) due to its conveniency and 
reliability. To further enhance questionnaire’s reliability, pilot test with 35 questionnaires was conducted and the survey 
questionnaire was verified through Cronbach-Alpha reliability test. The questionnaire consists of three major parts, Part 
A, Part B, and Part C. Part A was to collect respondents’ demographic information. Part B contained sub-section Part 1 
to Part 9 to measure independent variables which include attractiveness, efficiency, perspicuity, dependability, 
stimulation, novelty, perceived waiting time, waiting environment, and customer satisfaction. Lastly, Part C constituted 
by 5 questions to assess one of the dependent variables - behavioural intention. Respondents were required to rate each 
question that consist of a pair of terms with opposite meanings on a 7-point semantic differential scale. As referred to 
[51], a scale of -3 to +3 was used to measure the agreement on all variables. Because of Covid-19 pandemic, online 
survey by Google Form was circulated using online platforms such as Facebook, WhatsApp, and WeChat to prevent 
direct contact with respondents. Residents of Parit Raja who had experience in using SSK were invited to participated 
in this study. A total of 161 dataset was collected and analysed.  

 
3.2 Data Analysis 

Both descriptive analysis and inferential analysis was conducted to understand the relationships between research 
variables. Completed and finalized 161 dataset undergone descriptive analysis via IBM SPSS Statistic Version 26 
software to describe respondents’ demographic background and to measure data normality. Next, dataset was 
proceeded with inferential analysis which we used SmartPLS software to run partial least squares structural equation 
modelling (PLS-SEM) in this study. As referred to [50], structural equation modelling was used to test research 
hypotheses and he suggested researcher should select PLS-SEM if data distribution is not normally distributed.  
 
4. Results 
4.1 Descriptive Statistics 

Table 2 displays demographic information about 161 respondents who took part in the survey. Among the 
respondents, 62 were male and 99 were female. More than half of the respondents were Chinese, which is 108 persons 
(67.1%), followed by 42 (25.1%) Malays, 5 (3.1%) Indians, and 6 (3.7%) persons from other races. 137 (85.1%) 
respondents were between 21 to 25 years old, 14 (8.7%) persons between 26 to 30 years old, 4 (2.5%) of them age 41 
and above, 3 (1.9%) of them age 20 and below, 2 (1.2%) respondents between 36 to 40 years old, and lastly only 1 
(0.6%) respondent age between 31 to 35. Reason that majority of the respondents age between 21 to 25 was because 
Universiti Tun Hussein Onn was in Parit Raja, which justified those 125 (77.6%) respondents were students. While, 23 
(14.3%) respondents were full time employment, 8 (5%) were unemployed, and 5 (3.1%) were part time employment. 
66 (41%) of the respondents claimed that they visit McDonald’s restaurant once a month, 61 (37.9%) persons go to 
McDonald’s once within several month, 31 of them go there weekly, and 3 of them never been to McDonald’s. Finally, 
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150 persons that constituted to 93.2% of the respondents used McDonald’s Kiosk System before, only 9 (5.6%) persons 
haven’t used the kiosk system, and 2 (1.2%) persons might use the kiosk system before. 

Table 2 - Respondents’ demographic information 

Question Option Frequency Percent (%) 
Gender Male 62 38.5 

Female 99 61.5 
Total 161 100 

Race Malay 42 26.1 
Chinese 108 67.1 
Indian 5 3.1 
Others 6 3.7 
Total 161 100 

Age Group 20 and below 3 1.9 
21 - 25 137 85.1 
26 - 30 14 8.7 
31 - 35 1 0.6 
36 - 40 2 1.2 
41 and above 4 2.5 
Total 161 100 

Occupation Student 125 77.6 
Full time employment 23 14.3 
Part time employment 5 3.1 
Unemployed 8 5 
Total 161 100 

How often do you go to 
McDonald's restaurants? 

Weekly 31 19.3 
Monthly 66 41 
Once within several month 61 37.9 
Never 3 1.9 
Total 161 100 

Have you used McDonald's 
Kiosk System before? 

Yes 150 93.2 
No 9 5.6 
Maybe 2 1.2 
Total 161 100 

 
Secondly, descriptive analysis was performed to determine reliability of variables. Reliability was tested by 

checking Cronbach’s Alpha value of each variable, values between 0.6 to 0.7 indicates an acceptable level of reliability, 
whereas values between 0.7 to 0.9 considered as satisfactory, while value above 0.9 shows the best reliability [52]. 
Table 3 displays the results of reliability test. All variable used in the questionnaire were reliable, achieving value of 
Cronbach’s Alpha at least 0.813 for waiting environment and highest 0.969 for customer satisfaction. 

Table 3 - Results of reliability test with Cronbach’s Alpha values 
Variable Cronbach’s Alpha 
Attractiveness 0.954 
Efficiency 0.926 
Perspicuity 0.916 
Dependability 0.870 
Stimulation 0.895 
Novelty 0.915 
User experience 0.923 
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Perceived waiting time 0.917 
Waiting environment 0.813 
Customer satisfaction 0.969 
Behavioural intention 0.968 

 
Lastly, descriptive analysis was conducted to examine normality of data distribution. Testing of normality was 

essential for continuous data to decide whether to use parametric or non-parametric analysis method for hypotheses 
testing in the next step based on data normality state, measures of central tendency, and dispersion [53]. Table 4 
indicates the results of normality test. Skewness of all variables were negatively skewed whereby user experience was 
highly skewed, perceived waiting time and waiting environment was approximately symmetric, and customer 
satisfaction and behavioural intention was moderately skewed. Whereas, in the consideration of z-value (between 
±1.96), only perceived waiting time and waiting environment were normally distributed, the rest of the variables are out 
of required threshold. As a result of not normally distributed data, PLS-SEM was selected for inferential analysis to test 
research hypotheses. 

Table 4 - Results of normality test 

Variable 
Skewness 

Statistic Std. Error Z-value 
User experience -2.724 0.191 -14.241 
Perceived waiting time -0.252 0.191 -1.316 
Waiting environment -0.339 0.191 -1.772 
Customer satisfaction -0.743 0.191 -3.883 
Behaviour intention -0.680 0.191 -3.553 

 
4.2 Assessment of Reflective Measurement Model 

Figure 2 illustrates the structural model in this study which was generated using SmartPLS software while Table 5 
displays the results of reflective measurement models. First, in reflective measurement model, indicator loadings should 
be above 0.708 to provide acceptable item reliability showing construct explains above 50% of the indicator’s variance 
[51]. However, indicator loadings of D1, S4, N1, N2, N3, N4 were lower than 0.708, N3 was the lowest loading with 
0.58, thus, N3 is deleted. Whereas the rest of the loadings which was between 0.605 to 0.964 retained in the study 
because they do not influence much on internal consistency reliability and convergent validity.  

Secondly, internal consistency reliability should be evaluated by assessing value of composite reliability, 
Cronbach’s Alpha, and Rho A. Higher value means higher reliability, in which, values between 0.6 and 0.7 are deemed 
as “acceptable for exploratory research”, 0.7 to 0.9 indicated “satisfactory to good”, while value above 0.95 should be 
prevented as it indicates items may be redundant [51][54]. For composite reliability, values fall between 0.889 to 0.975, 
Meanwhile the value of Cronbach’s Alpha is between 0.813 to 0.971, and lastly Rho A value is between 0.824 and 
0.972. all of them shows excellent internal consistency reliability with a few values slightly exceeded suggested ceiling.  

Thirdly, convergent validity of each variable needs to be assessed to measure the variance of its items. In this case, 
average variance extracted (AVE) was evaluated and the values of each variable are between 0.59 and 0.887. AVE 
should be more than or equal to 0.5 so that the variable support at least 50% of items’ variance [54]. Thus, all variables 
achieved the requirement. 

Next, discriminant validity must be measured to identify whether a variable is empirically discrete from other 
constructs in the model. Discriminant validity can be evaluated by checking Fornell and Larcker Criterion [55] and 
heterotrait-monotrait (HTMT) [56] which are shown in Table 6 and Table 7 respectively. Values Fornell and Larcker 
are the square root of AVE, the values on the diagonal should be greater than the values on the off diagonal to achieve 
discriminant validity. For example, AVE of “perceived waiting time” is 0.712, its square root is 0.844, and this number 
is greater than the correlation values in the column and row of “perceived waiting time”. Therefore, Fornell and 
Larcker Criterion is achieved when all latent variables show similar observation. Nonetheless, HTMT is proposed to 
make up the weakness of Fornell and Larcker. [57] suggested to have HTMT values lower than 0.90, results in Table 7 
indicates all values range from 0.449 to 0.837. Hence, discriminant validity is established.  
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Fig. 2 - Structural model constructed using SmartPLS 

Table 5 - Results of reliability and validity test from SmartPLS 
Latent 

Variable 
Indicators Reflective 

Indicator 
Loadings 

Internal Consistency Reliability Convergent 
Validity 

Composite 
Reliability 

Cronbach's 
Alpha 

Rho_A AVE 

>0.6 >0.6 >0.5 ≥0.7 to 0.95 >0.50 
User 
Experience 

A1 0.821 0.973 0.971 0.972 0.59 
A2 0.802 
A3 0.832 
A4 0.796 
A5 0.807 
A6 0.815 
E1 0.749 
E2 0.85 
E3 0.804 
E4 0.8 
P1 0.783 
P2 0.799 
P3 0.759 
P4 0.777 
D1 0.678 
D2 0.771 
D3 0.792 
D4 0.787 
S1 0.776 
S2 0.76 
S3 0.809 
S4 0.667 
N1 0.648 
N2 0.647 
N4 0.605 
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Perceived 
Waiting Time 

PWT1 0.716 0.936 0.918 0.93 0.712 
PWT2 0.907 
PWT3 0.924 
PWT4 0.883 
PWT5 0.825 
PWT6 0.79 

Waiting 
Environment 

WE1 0.885 0.889 0.813 0.824 0.728 
WE2 0.868 
WE3 0.805 

Customer 
Satisfaction 

CS1 0.918 0.975 0.97 0.97 0.868 
CS2 0.915 
CS3 0.952 
CS4 0.941 
CS5 0.937 
CS6 0.927 

Behaviour 
Intention 

BI1 0.942 0.975 0.968 0.968 0.887 
BI2 0.94 
BI3 0.964 
BI4 0.943 
BI5 0.919 

Table 6 - Results of Fornell and Larcker Criterion 
Latent Variable Behaviour 

Intention 
Customer 
Satisfaction 

Perceived 
Waiting Time 

User 
Experience 

Waiting 
Environment 

Behaviour Intention 0.942     
Customer Satisfaction 0.788 0.932    
Perceived Waiting Time 0.569 0.431 0.844   
User Experience 0.608 0.599 0.471 0.768  
Waiting Environment 0.688 0.749 0.489 0.496 0.853 

Table 7 - Results of HTMT 
Latent Variable Behaviour 

Intention 
Customer 
Satisfaction 

Perceived 
Waiting Time 

User 
Experience 

Waiting 
Environment 

Behaviour Intention      
Customer Satisfaction 0.813     
Perceived Waiting Time 0.598 0.449    
User Experience 0.611 0.61 0.464   
Waiting Environment 0.77 0.837 0.559 0.545  
 
4.3 Assessment of Structural Model 

When the reflective measurement model is reliable and valid, the following step is to assess structural model. 
Standard evaluation criteria include assessing collinearity issues, significance of path coefficients, R2, f2 effect sizes, 
and predictive relevance Q2 effect sizes. Firstly, collinearity must be analyzed by examining variance inflation factor 
(VIF) values to ensure the structural relationships does not bias the regression results. It is recommended to have VIF 
values lower than 3 to prevent collinearity issue [54]. As shown in Table 8, inner VIF values are within 1.228 to 1.492 
which means there is no collinearity issue with the variables.  

Table 8 - Lateral collinearity assessment/ inner VIF value 
  Behaviour 

Intention 
Customer 
Satisfaction 

Perceived 
Waiting Time 

User 
Experience 

Waiting 
Environment 

Behaviour Intention 
 

    
Customer Satisfaction 1.228     
Perceived Waiting Time 1.228 1.447    
User Experience 

 
1.459 1.326 

 
 

Waiting Environment  1.492 1.326   
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Secondly, relationship between variables can now be identify by running bootstrapping test with 5,000 subsamples 

using SmartPLS software. Relationship of variables are determined by the values of path coefficients and the values 
should be in between of +1 (strong positive relationship) and -1 (strong negative relationship). Besides, T values and P 
values should be considered to decide acceptance or rejection of hypothesis. To accept a hypothesis, T values should be 
higher than 1.96 and P values should be less than 0.05 at 5% significance level [54]. Table 9 indicates the results of 
path coefficient. It shows that all hypotheses are accepted at the significance level of 5%, except Perceived Waiting 
Time → Customer Satisfaction (path coefficient = -0.007; T < 1.96; P > 0.05). H7 shows the strongest relationship 
(0.667) and H5 shows scores second highest (0.602), whereas H6 shows the weakest relationship (0.282) as compared 
to other hypotheses. 

Table 9 - Results of path coefficient 
Hypothesis Relationship Path 

Coefficients 
T 

Statistics 
P 

Values 
Indication 95% Confidence 

Interval 
H1 User Experience → Customer 

Satisfaction 
0.304 5.601 0 Accepted 0.205 0.416 

H2 Perceived Waiting Time → 
Customer Satisfaction 

-0.007 0.082 0.934 Rejected -0.175 0.155 

H3 User Experience → Perceived 
Waiting Time 

0.303 5.346 0 Accepted 0.195 0.418 

H4 Waiting Environment → 
Perceived Waiting Time 

0.339 4.414 0 Accepted 0.181 0.48 

H5 Waiting Environment → 
Customer Satisfaction 

0.602 11.626 0 Accepted 0.501 0.704 

H6 Perceived Waiting Time → 
Behavioural Intention 

0.282 4.419 0 Accepted 0.159 0.406 

H7 Customer Satisfaction → 
Behavioural Intention 

0.667 12.041 0 Accepted 0.556 0.769 

 
Thirdly, coefficient of determination which denoted as R2 value of dependent variables should be examined to 

measure model’s explanatory power by checking on the variance. Higher the value of R2, greater the explanatory 
power. R2 values of 0.75, 0.50, 0.25 depict substantial, moderate, and weak respectively [57][58]. As shown in Table 
10, R2 value of behaviour intention and customer satisfaction is 0.686 and 0.630 which means moderate explanatory 
power. Whereas the value of R2 for perceived waiting time is 0.309, indicating weak explanatory power. 

Table 10 - Coefficient of determination, R2 
Variable R2 Indication 
Behaviour Intention 0.686 Moderate 
Customer Satisfaction 0.630 Moderate 
Perceived Waiting Time 0.309 Weak 

 
Next, the fourth step is to measure f 2 effect size. As a guideline, values more than 0.02, 0.15, and 0.35 represent 

small, medium, and large effect sizes [59]. Table 11 displays the results of f 2 effect size for each hypothesis and its 
indication. Findings revealed H5 and H7 shows large effect size, H1 am H6 shows medium effect, H3 and H4 shows 
small effect, and lastly H2 shows no effect at all.  

Table 11 - f 2 effect size 
Hypothesis Relationship f 2 Indication 
H1 User Experience → Customer Satisfaction 0.171 Medium effect 
H2 Perceived Waiting Time → Customer Satisfaction 0 Negative effect 
H3 User Experience → Perceived Waiting Time 0.1 Small effect 
H4 Waiting Environment → Perceived Waiting Time 0.125 Small effect 
H5 Waiting Environment → Customer Satisfaction 0.655 Large effect 
H6 Perceived Waiting Time → Behavioural Intention 0.206 Medium effect 
H7 Customer Satisfaction → Behavioural Intention 1.155 Large effect 
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Lastly, Q2 should be calculated to assess PLS path model’s predictive accuracy. As a rule of thumb, Q2 value 

greater than 0, 0.25, and 0.50 indicate small, medium, and large predictive relevance of the path model. Table 12 shows 
the outcomes of Q2 values for each endogenous or dependent variables. For behaviour intention and customer 
satisfaction, predictive accuracy is large, while perceived waiting’s predictive accuracy is small.  

Table 12 - Predictive accuracy, Q2  
Endogenous Variables Q² Indication 
Behaviour Intention 0.601 Large  
Customer Satisfaction 0.542 Large 
Perceived Waiting Time 0.209 Small 

 
4.4 Goodness-of-fit 

Tenenhaus et al. [60] proposed a goodness-of-fit (GoF) index for PLS-SEM to measure combining effect size with 
convergent validity. However, [51] advised to use these measures cautiously because of the invalidity of GoF’s 
usefulness empirically and conceptually. For GoF index, standardized root mean square residual (SRMR), normed fit 
index (NFI), and RMS_theta should be assessed. As a guideline, SRMR should be lower than 0.08, NFI should be 
greater than 0.90 for acceptable fit, and RMS_theta should be less than 0.12 to represent well-fitting model. Table 13 
shows the results of GoF index, SRMR is 0.089, NFI is 0.669, and RMS_theta is 0.175 which indicate poor fit of GoF.  

Table 13 - Goodness-of-fit index 
Index Values 
SRMR 0.089 
NFI 0.669 
RMS_theta 0.175 

 
5. Discussion 

The findings revealed that UX has positive significant relationship with customer satisfaction. This finding is 
consistent with [61] who used the same measurement items for UX to measure customer satisfaction. Surprisingly, 
perceived waiting time does not have significant relationship with customer satisfaction. This finding is differed from 
[43] and [62] whose studies proved perceived waiting time influence customer satisfaction. A further study with more 
focus on perceived waiting time and customer satisfaction is therefore suggested. Next, UX and waiting environment 
positively affects perceived waiting time. These results match those observed in earlier studies [43][63] [64]. As for 
waiting environment, similar finding was presented by [63][65]. However, the findings of the current study do not 
support the previous research by [66] who stated that waiting environment is not statistically significant to waiting time 
satisfaction. A possible explanation for this might be due to different culture in different country which may affect 
customer’s behaviour [67]. Subsequently, perceived waiting time affects behavioural intention positively. This result is 
supported by [68] that purchase intention was influenced positively and significantly by service time. Finally, customer 
satisfaction presents strong positive relationship with behavioural intention. This outcome further supports the 
statement of [69] that customer satisfaction was an essential determinant of behavioural intention. On top of that, 
changes of customer satisfaction will cause significant effect on changes in their behavioural intentions [70]. 

 
6. Conclusion 

This study discovered the relationships between UX, perceived waiting time, waiting environment, customer 
satisfaction, and behavioural intention to the usage of SSK at fast food restaurant in Malaysia. It is statistically proven 
that customer satisfaction strongly affected behevioural intention. Managers in the industry should focus on improving 
customer satisfaction to produce return customers or loyal customers. Secondly, waiting environment positively 
influenced customer satisfaction. Managers should invest in waiting environment so that customers can cope with 
boredom and be comfortable while waiting in line and ultimately it helps increasing customer satisfaction level. The 
generalisability of these results is subject to certain limitation. For instance, sample size does not adequately represent 
total population of SSK users at McDonald’s Malaysia. Future research should include more areas in Malaysia to 
receive wider input from residents in Malaysia. Besides, future research might adopt mixed research method to conduct 
in-depth study to further examine relationships between variables in this study. 
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