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Abstract

Digital menu systems have revolutionized restaurant operations by catering to con-
sumers’ demand for convenience and personalized dining experiences. However, the 
performance of the ordering system varies across restaurants, making it essential to 
understand how digital menu system satisfaction influences key drivers of dining ex-
perience. Cross-sectional, self-administered online survey (convenience sampling) 
was conducted among 448 Malaysian restaurant patrons from December 2023 to May 
2025 to capture recent dining behavior. Respondents were recruited from a broad 
range of income groups and dining contexts across urban, suburban, and rural areas 
in Malaysia, encompassing experiences at low-cost casual eateries, mid-range family, 
chain restaurants, and upscale venues, thereby capturing socioeconomic variation. The 
study examines the relationship between performance expectancy, effort expectancy, 
visual appeal, and perceived engagement, as well as their impact on restaurant loyalty, 
with the moderating role of satisfaction with digital menu systems. The analysis, con-
ducted using Partial Least Squares Path Modeling (PLS-PM) in SmartPLS 4, assessed 
the relationships between variables. The results show that performance expectancy (β 
= 0.173, p < 0.002), effort expectancy (β = 0.208, p < 0.001), visual appeal (β = 0.262, p 
< .001), and perceived engagement (β = 0.189, p < 0.001) positively predict restaurant 
loyalty, explaining R² = 57% of variance in loyalty. Nevertheless, digital menu system 
satisfaction moderates only the relationship between visual appeal and restaurant loy-
alty (interaction β = 0.089, p = 0.042). The findings demonstrate that well-designed 
digital menu systems enhance order accuracy, navigation, and decision-making, high-
lighting the importance of functionality and visual design in fostering customer loyalty.
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INTRODUCTION

The restaurant industry has witnessed a significant rise in the adoption 
of digital menu systems. This trend is primarily driven by the growing 
demand for contactless solutions and operational efficiency, as high-
lighted by recent studies (Alfehaid et al., 2024; Ayad & Hasanein, 2024). 
The need for reduced physical interaction and streamlined processes 
has become increasingly important, particularly in the current digital 
era. Restaurants are increasingly relying on digital technologies, plat-
forms, tools, applications, and websites to make food ordering pro-
cesses convenient and contactless (Alfehaid et al., 2024; Sahin, 2020). 
These applications and tools enable consumers to browse menus, place 
orders, and make payments remotely, minimizing the need for physi-
cal interaction with restaurant staff. The adoption of digital menu sys-
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tems in the restaurant industry is a testament to the transformative power of technology in reshaping 
how food businesses operate and interact with their customers (Alfehaid et al., 2024; Ayad & Hasanein, 
2024; Sahin, 2020). 

Recent statistics reported that 60% of diners prefer mobile applications for food ordering, while 85% 
of customers expect restaurants to offer digital ordering options. Furthermore, 80% of the restaurant 
operators have implemented a digital menu system, and 65% of the fast food restaurants have incorpo-
rated self-service food ordering kiosks (Gitnux, 2025). For instance, the advancement of food services in 
China has profoundly altered dining habits. In 2024, statistics showed that 592 million individuals used 
online food delivery services. The statistic reflects the integration of digitalization into the food industry, 
which allows people to access digital menus and submit orders via restaurants’ applications before being 
seated. It has also been incorporated into the widespread adoption of digital payment solutions, such 
as quick response (QR) code scanning, across various food service providers (Statista, 2025). Moreover, 
digital transactions account for about 50% of restaurant sales (WifiTalents, 2025). The statistics indicate 
that consumers are increasingly relying on device applications for food ordering, and restaurants are 
reacting by implementing digital ordering options. 

With the rise of digital technology, traditional restaurant menus have been gradually replaced with 
digital menus, which significantly impact consumer decisions and behavior (Bawazir et al., 2023). From 
a favorable perspective, proponents argue that integrating digital menu systems with self-service tech-
nologies enhances convenience, interactivity, and overall restaurant performance (Lee et al., 2021; Lin 
et al., 2023). However, opposing evidence suggests that unintended consequences may occur, where 
customers may take a longer period to place orders with digital interfaces. The excessive automation 
can weaken human connection and negatively impact purchase decisions (Fan & Mattila, 2020; Leung 
et al., 2021). In contrast, several existing studies suggest that human interaction continues to influence 
purchasing decisions significantly (Leung et al., 2021;  Yoganathan et al., 2021).

Despite the widespread adoption of digital menu systems, implementation strategies often prioritize 
functional deployment over deliberate optimization of the user experience (Bawazir et al., 2023; Lee et 
al., 2021; Lin et al., 2023). As a result, there is limited empirical evidence to show whether a digital menu 
system alone yields enhanced service quality or stronger customer loyalty (Lin et al., 2023; Noorkhizan 
et al., 2023). A persistent empirical gap concerns which specific digital menu system features drive loy-
alty and under which conditions those effects hold. In particular, the relative roles of performance ex-
pectancy, effort expectancy, perceived engagement, and visual appeal remain unclear, as does the extent 
to which overall satisfaction with the digital menu system surrounds these relationships. Filling this 
gap is necessary to move beyond adoption metrics and to understand the mechanisms by which digital 
menu systems influence consumer behaviour and long-term patronage. 

1. LITERATURE REVIEW  

AND HYPOTHESES

Research examining digital technologies in restau-
rant contexts typically focuses on how customers 
evaluate the functional and experiential benefits of 
these systems. Existing studies on consumer inter-
actions with digital technologies in restaurant set-
tings have primarily focused on users’ assessments 
of usefulness and ease of use (Ayad & Hasanein, 
2024; Bawazir et al., 2023; Liu et al., 2025). These 
evaluations are closely aligned with the concepts 

of performance expectancy and effort expectancy, 
as outlined in the Unified Theory of Acceptance 
and Use of Technology (UTAUT) framework pro-
posed by Venkatesh et al. (2003). While originally 
applied in organizational contexts, UTAUT2 was 
introduced to better capture consumer technology 
adoption (Venkatesh et al., 2012). Consequently, 
the model has been extended to consumer-facing 
technologies, including mobile ordering platforms, 
self-service kiosks, and in-application food deliv-
ery services (Jeon et al., 2020; Verdania Latif, 2021). 
These studies reinforce the applicability of its core 
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constructs in hospitality environments, where digi-
tal tools increasingly facilitate the customer experi-
ence (Ayad & Hasanein, 2024). Although the cur-
rent study does not adopt UTAUT2 entirely, it draws 
conceptually from its core constructs, particularly 
the performance expectancy and effort expectancy, 
to understand how consumers assess the value and 
usability of digital menu systems.

To augment the argument from a theoretical lens, 
equity theory offers complementary value by in-
corporating consumers’ evaluations of fairness 
in the service exchange. Equity theory posits that 
individuals assess the balance between their in-
puts and the outcomes they receive, which forms 
their perceived equity, significantly influencing 
their emotional and behavioral responses (Adams, 
1965). In service environments like restaurants, 
where digital interfaces such as digital menu sys-
tems influence the customer experience (Ayad & 
Hasanein, 2024), such judgments are particularly 
salient. The equity theory provides a foundation 
for understanding what drives individuals to ex-
hibit specific behavior and how they respond to 
relationships. A primary goal is to predict human 
behavior by evaluating the relative outcomes of in-
teractions (Walster et al., 1973). Drawing from the 
principle of equity theory, consumers’ judgments 
and perceptions of exchange for digital menu sys-
tems provided by restaurants are fundamental to 
understanding their overall satisfaction and loyalty. 

Restaurant loyalty now operates within a digi-
talized environment where service delivery, com-
munication, and value exchange are increasingly 
shaped by technology. This shift requires revisiting 
classical loyalty definitions to account for digitally 
enabled behaviours. For instance, both repeated 
transactions and online advocacy reflect sustained 
customer bonds with the brand. Restaurant loy-
alty has undergone a significant conceptual evolu-
tion, particularly in the digital era, where traditional 
loyalty paradigms have been challenged by techno-
logical disruption and changing consumer behavior 
(Chang et al., 2009; Leong et al., 2023; Na Nongkhai 
et al., 2024). In the typical restaurant industry, loy-
alty reflects a customer’s sustained dedication to a 
restaurant brand, as evidenced by behavioral consis-
tency and attitudinal advocacy (Dirsehan & Cankat, 
2021). For example, a loyal customer makes repeated 
purchases or voluntarily recommends the restau-

rant to others (Dirsehan & Cankat, 2021). However, 
the rise of digital technologies has also transformed 
how restaurants interact with customers and build 
loyalty. Tools such as digital menus, online order-
ing systems, and social media platforms have cre-
ated new opportunities for restaurants to engage 
with customers and provide personalized expe-
riences (Ayad & Hasanein, 2024; Lin et al., 2023; 
Noorkhizan et al., 2023). Therefore, the converging 
restaurant loyalty encompasses both behavioural 
repetition and digital advocacy, and it is increasing-
ly contingent on the quality of digital touchpoints. 
Thus, evaluating loyalty today requires integrating 
traditional measures with metrics that capture digi-
tally mediated satisfaction and engagement.

Reflecting the digital transformation, this study de-
fines restaurant loyalty as a multi-faceted concept 
with distinct aspects. It includes the conventional 
metric of behavioral loyalty, based on the frequency 
with which customers return. Meanwhile, attitudi-
nal loyalty encompasses customers’ positive ratings 
and advocacy toward restaurants. It is a crucial as-
pect of restaurant loyalty, particularly for restau-
rants that utilize digital menu systems (Dirsehan 
& Cankat, 2021; Na Nongkhai et al., 2024). For ex-
ample, there is a tendency to express positive opin-
ions, make recommendations, and encourage oth-
ers to visit restaurants that utilize the digital menu 
systems for food ordering, thereby reflecting loyalty 
toward these establishments. In particular, digital 
menu systems serve as a means to bridge restaurant 
loyalty and the broader adoption of technology in 
the restaurant industry.

Efficient task completion is a primary driver of tech-
nology adoption in consumer settings, especially 
where speed and accuracy directly affect customer 
satisfaction. Examining how expected performance 
gains shape behavior helps explain why some digi-
tal tools become routine while others do not. The 
performance expectancy is a critical determinant 
in the adoption of new technologies, a concept ex-
tensively validated within the UTAUT framework 
(Venkatesh et al., 2003; Venkatesh et al., 2012). It 
is defined as the degree to which an individual be-
lieves that using a particular system will help them 
attain gains in task performance (Venkatesh et al., 
2003). This study defines performance expectancy 
as the user’s belief that a digital menu system will 
enhance ordering efficiency or outcomes (Jeon et al., 
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2020; Qi et al., 2021). This could lead to faster order-
ing, reduced human errors, simplified menu naviga-
tion, and improved order customization capabilities 
in the restaurant industry. Performance expectancy 
captures the pragmatic value diners expect from 
digital menu systems and is linked theoretically and 
empirically to satisfaction and repeated use. 

Consequently, smooth, reliable ordering experienc-
es are central to how diners evaluate a restaurant’s 
service quality and decide whether to return. A pos-
itive experience with food ordering processes can 
foster customer satisfaction and loyalty toward a res-
taurant (Dirsehan & Cankat, 2021). Existing stud-
ies have demonstrated that customers’ perceived 
value has a significant impact on customer loyalty 
(Indrawati, 2021; Yuen et al., 2023). Furthermore, 
previous studies have also proven that fulfilling 
users’ performance and usability expectations is 
key to driving satisfaction and loyalty (Beibei et al., 
2025), as well as promoting the continued adoption 
of technology (Anggraeni et al., 2024; Wijemanna 
& Sachithra, 2024). It suggests that the alignment 
between perceived ease of use and perceived useful-
ness can foster customer loyalty, as customers are 
more likely to return to a service that meets their ex-
pectations and needs. The existing studies support 
the proposition that when customers believe the 
digital menu systems enhance their performance, it 
fosters the likelihood of returning. 

On the other hand, the ease of interaction is a de-
cisive factor in whether consumers adopt and con-
tinue using new service technologies, especially 
in fast-paced service settings such as restaurants. 
Effort expectancy is a crucial factor in the imple-
mentation of digital menu systems. Venkatesh et 
al. (2003) defined effort expectancy as the perceived 
simplicity of operating or engaging with the sys-
tem. It reflects users’ perceptions of how effortless 
it is to learn and interact with a technology. The ef-
fort expectancy has been consistently proven to be 
a key driver of behavioral intention, particularly in 
the early stage of technology adoption (Venkatesh et 
al., 2003; Venkatesh et al., 2012). When the system is 
perceived as intuitive and easy to navigate, it is more 
likely to be adopted and integrated into routine be-
havior (Venkatesh et al., 2012). In this study, effort 
expectancy refers to the perceived ease of learning 
and clarity of interaction with digital menu systems 
(Alalwan, 2020). Consumers’ perceived ease of use is 

determined by their expected level of effort required 
to understand and operate the system (Rachmad et 
al., 2024). Prior studies have established a positive 
relationship between effort expectancy and inten-
tion to maintain continuity (Anggraeni et al., 2024; 
Wijemanna & Sachithra, 2024). Moreover, previous 
research has found a connection between effort ex-
pectancy and loyalty (Beibei et al., 2025). When the 
adopted technology reliably delivers on its promises 
of performance and ease of use, users are more likely 
to be satisfied and remain loyal. 

Furthermore, menu descriptions and visual design 
play a central role in how diners form expectations 
and make choices. They translate culinary offerings 
into perceived value before consumption. Menu de-
scription is a vital communication tool in restau-
rants. It informs customers about the offered dishes 
(Brewer & Sebby, 2021). Digital menu systems en-
hance functionality through an intuitive, interactive 
touchscreen that invites diners to swipe, scroll, and 
navigate across well-organized categories, includ-
ing appetizers, main courses, desserts, beverages, 
and more (Noorkhizan et al., 2023). When a diner 
selects a dish, the system instantly displays its de-
scription, price, and often a vivid photograph, pro-
viding a clear and immersive preview of the cuisine 
(Lee & Lim, 2023; Noorkhizan et al., 2023). In this 
study, an appealing visual is defined as the extent to 
which the aesthetic and design elements of a digi-
tal menu system evoke a pleasant and easy-to-view 
experience for diners (Brewer & Sebby, 2021). Clear 
descriptions shared with high-quality visual presen-
tations reduce decision friction and increase the per-
suasive power of the menu.

Also, visual presentation is a primary sensory cue 
that guides attention and shapes pre-purchase 
evaluations in foodservice contexts. Digital menus 
amplify these visual signals, transforming layout, 
imagery, and typographic choices into powerful 
drivers of desire and decision-making. Visually en-
gaging menu interfaces have been shown to influ-
ence food desire and further contribute to purchase 
intention (Gopal et al., 2024). The way the menu is 
presented, encompassing layout, typography, and 
visual elements, plays a crucial role in drawing 
customers’ attention and sparking interest in the 
available offers (Low & Hassan, 2024; Rianmora 
et al., 2024). Empirical studies consistently link the 
appealing visual to behavioral intention as well as 



111

Innovative Marketing, Volume 22, Issue 1, 2026

http://dx.doi.org/10.21511/im.22(1).2026.09

purchase intention (Salisu et al., 2024), the desire 
for food (Brewer & Sebby, 2021; Gopal et al., 2024), 
and loyalty (Arun et al., 2025). In particular, the vi-
sual appeal through food photography is critical in 
shaping consumer behavior and fostering loyalty. 
For instance, a study by Arun et al. (2025) showed 
that over half of the respondents (53.3%) indicated a 
higher likelihood of visiting a restaurant if the food 
appeared appealing in photographs. Additionally, 
46.7% of respondents reported trusting food pho-
tos on social media when making dining decisions, 
suggesting that visually driven content on digital 
platforms has a significant influence on consumers’ 
restaurant choices (Arun et al., 2025). Thus, the vi-
sual appeal operates both as an attention-capturing 
stimulus and as an affective cue that will increase 
the purchase propensity.

User engagement with digital interfaces extends be-
yond usability to include the degree of psychological 
immersion and active participation a system elicits. 
Perceived engagement is characterized by users’ psy-
chological immersion and interactive involvement 
with a system (Mohamed et al., 2022; Yim & Yoo, 
2020). In the digital environment, the perceived en-
gagement reflects the depth of an individual’s atten-
tional focus and active participation (Hassan & Low, 
2024; Sadanala et al., 2025). Hence, perceived engage-
ment is conceptualized as users’ cognitive and behav-
ioral involvement when interacting with digital menu 
systems. Drawing on Yim and Yoo (2020), perceived 
engagement emphasizes users’ sense of autonomy, the 
responsiveness of the system, and its customization 
capabilities, which contribute to a more immersive 
experience. Consequently, perceived engagement is 
posited to support purchase decisions and promote 
repeat patronage when digital menu systems are well 
established.

Feelings of social connection and platform belong-
ing shape how consumers relate to digital services 
and influence their willingness to maintain ongo-
ing interactions. A customer’s perception of be-
longing to an online platform or e-commerce site 
can foster a desire to maintain a long-term con-
nection, which in turn leads to increased purchase 
intentions. As this relationship between customers 
and online businesses deepens, it can ultimately 
lead to enhanced customer loyalty (Taghizadeh et 
al., 2021). Furthermore, empirical evidence sug-
gests that perceived engagement is positively corre-

lated with enhanced individual attitudes (Hoesch 
et al., 2025). Previous studies have established the 
link between perceived engagement or interaction 
and subsequent behavioral intentions (Almusfar, 
2025; Tanhaei et al., 2024). Enhancing users’ sense 
of membership and interactive involvement with 
a restaurant through the use of digital menu sys-
tems can therefore increase subsequent consumer 
engagement behavior. 

Nonetheless, satisfaction is the direct outcome of 
practical marketing efforts, linking the purchase 
and consumption stages to the subsequent post-
purchase situation. Fulfilling consumer needs is 
essential to shaping future continuity behavior and 
underpins long-term profitability (Mohamed et al., 
2022). Meanwhile, digital menu system satisfac-
tion is described as a user’s overall evaluative judg-
ment, encompassing both cognitive and affective 
responses to a restaurant’s digital menu ordering 
experience. It reflects how well the system meets 
one’s needs and expectations, conveying service 
quality and eliciting positive feelings (Dirsehan 
& Cankat, 2021). High satisfaction with a digital 
menu system indicates that the system meets both 
functional and emotional needs, with the potential 
to strengthen continuance behavior and support 
long-term profitability. Measuring satisfaction, 
therefore, provides a direct indicator of a digital 
menu’s success in generating sustainable customer 
value.

However, the empirical findings of technology-ac-
ceptance constructs do not always produce consis-
tent results, prompting closer scrutiny of bound-
ary conditions that shape when predictors matter. 
Although performance expectancy is theorized 
to drive behavioral intention, several studies have 
reported a non-significant relationship between 
performance expectancy and behavioral intention 
(Susanto et al., 2024; Yuliantie, 2024). Moreover, 
several empirical studies have failed to demon-
strate a significant relationship between effort 
expectancy and behavioral intention  (Hafizh 
et al., 2024; Susanto et al., 2024). Furthermore, 
the inconsistent findings have also extended to 
impulsive behavioral intention. For instance, an 
empirical study showed that visual appeal exerts 
no significant effect on impulse buying (Hayati 
& Salim, 2025). Additionally, the prior study 
found that engagement did not significantly im-
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pact adoption intention (Cudjoe et al., 2023). In 
such conditions, moderator variables are typi-
cally added to a model when the association 
between a predictor and the outcome variable 
is unexpectedly inconsistent (Baron & Kenny, 
1986). In summary, the inconsistent empirical 
relationships suggest the presence of context-
specific moderators that alter the relationships 
between the predictor and the outcome variable. 
Including moderators can reveal conditional 
processes and enhance explanatory power, en-
abling researchers and practitioners to target in-
terventions more precisely.

User evaluations of service technologies are rare-
ly uniform. They depend on prior experiences, 
expectations, and the emotional responses those 
interactions generate. Treating satisfaction sole-
ly as an outcome overlooks its role in shaping 
how users perceive and respond to subsequent 
service attributes and cues. Several studies have 
examined satisfaction as a moderating variable 
in various behavioral studies (Ngirande, 2021; 
Nukhu & Singh, 2024; Ohunakin & Olugbade, 
2022). There is a need to consider satisfaction not 
merely as a direct predictor of behavior, as sat-
isfaction emerges from confirming prior expec-
tations and experiences (Nukhu & Singh, 2024). 
This study posits that digital menu system satis-
faction serves as a moderating variable, shaping 
how performance expectancy, effort expectancy, 
visual appeal, and perceived engagement are in-
terpreted in terms of restaurant loyalty.

The objective of this study is to investigate how 
digital menu system features influence restaurant 
loyalty among Malaysian consumers. As the res-
taurant industry embraces digital transformation, 
digital menu systems have evolved from static dis-
plays to interactive platforms that shape customer 
experience. These systems not only streamline or-
dering but also affect perceptions of usability, en-
gagement, and visual appeal. This study examines 
how the impact of performance expectancy, effort 
expectancy, visual appeal, and perceived engage-
ment influences restaurant loyalty. Furthermore, 
digital menu system satisfaction is posited as a 
moderating factor that may strengthen or weaken 
these relationships. Figure 1 illustrates that the 
proposed model encompasses four direct predic-
tors of restaurant loyalty: performance expectan-
cy, effort expectancy, visual appeal, and perceived 
engagement. Additionally, it examines the mod-
erating role of digital menu system satisfaction on 
each of these relationships. 

Grounded in existing literature and empirical evi-
dence, the study proposes the following hypotheses: 

H1: Performance expectancy positively influenc-
es restaurant loyalty.

H2: Effort expectancy positively influences res-
taurant loyalty.

H3: Visual appeal positively influences restau-
rant loyalty.

Figure 1. The research framework
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H5b

H5a

H4
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Effort expectancy
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Restaurant 

loyalty

Digital menu system 

satisfaction



113

Innovative Marketing, Volume 22, Issue 1, 2026

http://dx.doi.org/10.21511/im.22(1).2026.09

H4: Perceived engagement positively influences 
restaurant loyalty.

H5a: The relationship between performance ex-
pectancy and restaurant loyalty will be 
stronger when the satisfaction level of the 
digital menu system is higher.

H5b: The relationship between effort expectancy 
and restaurant loyalty will be stronger when 
the satisfaction level of the digital menu sys-
tem is higher.

H5c: The relationship between visual appeal and 
restaurant loyalty will be stronger when the 
satisfaction level of the digital menu system 
is higher.

H5d: The relationship between perceived engage-
ment and restaurant loyalty will be stron-
ger when the satisfaction level of the digital 
menu system is higher.

2. METHODOLOGY

The study targeted Malaysian individuals who 
had dined at restaurants and regularly used digi-
tal menu systems to place food and beverage or-
ders. At the beginning of the questionnaire, the re-
searchers implemented two screening checks: (1) 
dichotomous item asking whether the respondent 
had used a restaurant’s digital menu system in the 
past six months, and (2) item requiring the respon-
dent to name the restaurant they most recently 
visited. Only respondents who answered “yes” to 
the first item and provided a verifiable restaurant 
name continued to the main survey. Those who 
failed either check were routed to the survey end 
and excluded from analysis. These eligibility crite-
ria ensured that all respondents had recent, expe-
riential knowledge of digital-menu ordering and 
could provide valid judgments on performance 
expectancy, effort expectancy, visual appeal, per-
ceived engagement, and system satisfaction.

The study was conducted in accordance with the 
university’s research ethics guidelines. Informed 
consent was obtained from all respondents, who 
were assured of anonymity and confidentiality. 
Participation was voluntary, and data were used 

solely for academic purposes. Data were collect-
ed via a self-administered online survey hosted 
on Google Forms from December 2023 to May 
2025. A non-probability convenience sampling 
technique was adopted for its efficiency, cost-ef-
fectiveness, and ability to recruit a diverse pool 
of diners with minimal resource expenditure 
(Stratton, 2021).

Additionally, socioeconomic variation among re-
spondents was taken into account during the recruit-
ment process. To account for potential differences 
arising from socioeconomic status and dining con-
texts, the study incorporated respondents from di-
verse income levels and restaurant categories across 
Malaysia. The sample predominantly comprised 
individuals from lower to middle-income brack-
ets, with a smaller representation of higher-income 
earners, reflecting prevailing consumption patterns 
within the Malaysian dining market. Participants 
reported dining experiences at low-cost casual eat-
eries, mid-range family and chain restaurants, as 
well as upscale venues located in urban, suburban, 
and rural areas. The income level was collected as a 
key demographic indicator and served as a proxy for 
socioeconomic context, allowing the researchers to 
assess variations in perceptions of digital menu sys-
tems across different economic segments. By captur-
ing income diversity alongside restaurant type and 
location, the study reduces socioeconomic bias and 
strengthens the external validity of the findings. This 
approach ensures that the observed relationships are 
not disproportionately driven by experiences limit-
ed to either economically disadvantaged or affluent 
dining environments.

The survey instrument was organized into three 
sequential sections to optimize data quality and 
relevance. First, a screening module confirmed 
that respondents had prior experience ordering 
via a digital menu system, preventing ineligible 
participants from proceeding. Next, measurement 
scales for all study constructs were drawn from 
established literature, with modifications made 
to meet the objectives and context of the current 
study (see Table 1), ensuring consistency with prior 
research and robust construct reliability. Finally, a 
demographic section captured participants’ char-
acteristics, enabling an assessment of sample di-
versity. The details of the respondents’ profiles are 
presented in the following results section.
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Meanwhile, the data analysis unfolded into two 
stages. Descriptive statistics and data-cleaning 
procedures were conducted in SPSS (version 30). 
Thereafter, SmartPLS (version 4.1.1.4) was used to 
evaluate the measurement model, assessing reli-
ability and validity. Furthermore, SmartPLS was 
used to test the structural model, thereby thor-
oughly examining the hypothesized relationships 
among the key variables. 

The final dataset included a total of 448 respon-
dents. The respondents’ demographic profiles 
were examined to assess sample representative-
ness. The gender distribution revealed nearly par-
ity, with 50.2% identifying as male and 49.8% as 
female. The largest age cohort was 30 to 35 years 
old (31.7%), followed closely by those 18 to 23 years 
old (30.8%). Furthermore, one-fifth fell in the 24 
to 29-year-old bracket (21.4%). In contrast, older 
groups were less represented, with approximately 
36 to 41 years old (10.0%), 42 to 47 years old (3.1%), 
and 54 to 59 years old (1.1%). In terms of race, 
most respondents identified as Chinese (65.2%), 
followed by Malay (20.8%) and Indian (13.8%). 
Furthermore, a small number (0.2%) were report-
ed as Bumiputra Sabah. In the meantime, respon-
dents came across the Malaysian states, with the 
highest concentration in Penang (40.8%). Other 
notable origins include Selangor (5.6%), Perak 
(5.1%), and Kuala Lumpur (6.3%). The remaining 
states each contributed between 0.2% and 4.2%. 
Among the respondents, a majority held a bach-
elor’s degree (85.3%). Smaller segments included 
diploma holders (6.5%), matriculation holders 
(4.5%), high school graduates (2.5%), and holders 
of doctoral degrees (1.3%). Meanwhile, the income 
distribution was skewed toward lower to middle 
brackets, with 43.8% earning less than RM20,000, 
19.2% earning between RM36,000 and RM50,000, 
and 17.6% earning between RM51,000 and 
RM70,000. Another 10.9% fell in the RM20,000 
to RM35,000 range. At the same time, 8.5% re-

ported incomes above RM70,000, with 3.8% in the 
RM71,000 to RM100,000 range and less than 5% 
in higher bands.

3. RESULTS

The measurement model was assessed using sev-
eral reliability and validity indicators, such as 
individual item loadings, Cronbach’s alpha (α), 
Average Variance Extracted (AVE), and Composite 
Reliability (CR). The standard thresholds suggest 
acceptable values of ≥ 0.5 for AVE and ≥ 0.7 for CR. 
As detailed in Table 2, all AVE values exceeded the 
minimum benchmark of 0.5, while CR values were 
consistently above the 0.7 criterion. Meanwhile, the 
factor loadings demonstrated strong item reliabil-
ity, with all loadings surpassing 0.7. Additionally, 
α coefficients were well above the 0.7 threshold, 
supporting adequate internal consistency. These 
results collectively affirm the convergent validity 
and reliability of the measurement model, aligning 
with the established guidelines proposed by Hair et 
al. (2021). Further, to address potential Common 
Method Bias (CMB) arising from single-source 
data collection, the study employed the full collin-
earity assessment approach recommended by Kock 
(2015). This procedure involves regressing all con-
structs against a common variable, with Variance 
Inflation Factor (VIF) values as the diagnostic cri-
terion. A VIF ≤ 3.3 indicates the absence of sub-
stantial bias. The analysis yielded VIF values below 
this threshold, suggesting that CMB is unlikely to 
pose a concern in this study.

Besides, the study assessed discriminant validity 
using the Heterotrait-Monotrait Ratio (HTMT) 
(Franke & Sarstedt, 2018; Henseler et al., 2015). 
Under the criterion, HTMT values should not ex-
ceed 0.85 for a conservative assessment (or 0.90 
for a more lenient threshold). As shown in Table 3, 
all interconstruct HTMT estimates fell below the 

Table 1. The measurement items with sources

Construct Total items Source

Performance Expectancy (PE) 4 Adapted from Jeon et al. (2020) and Qi et al. (2021)

Effort Expectancy (EE) 4 Adapted from Alalwan (2020)

Visual Appeal (AV) 4 Adapted from Brewer and Sebby (2021)

Perceived Engagement (PENG) 4 Adapted from Yim and Yoo (2020)

Digital Menu System Satisfaction (SS) 5 Adapted from Dirsehan and Cankat (2021)

Restaurant Loyalty (BL) 4
Adapted from Dirsehan and Cankat (2021) and Na 

Nongkhai et al. (2024)
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stricter 0.85 cutoffs. This finding suggests that re-
spondents perceived the six constructs as concep-
tually distinct, thereby reinforcing the measure-
ment model’s discriminant validity and overall 
reliability.

Consequently, multivariate normality was exam-
ined in accordance with the recommendations by 
Cain et al. (2016) and Hair et al. (2021). Mardia’s 

tests for multivariate skewness (β = 14.718, p < 
0.01) and kurtosis (β = 90.772, p < 0.01) indicat-
ed a significant exit from normality. Accordingly, 
and in line with Becker et al. (2023), a bootstrap 
procedure with 10,000 resamples was employed to 
estimate the structural model’s path coefficients, 
standard errors, t-values, p-values, confidence in-
tervals, and effect sizes (Ramayah et al., 2018). The 
approach aligns with best practices for handling 

Table 2. Construct reliability and validity

Construct Item VIF Loading α CR (Rho_c) AVE

Performance 

Expectancy 

PE5. DMFO service shortens my overall meal 

duration at peak hours compared to restaurants 
without DMFO technology.

2.662

0.769

0.772 0.854 0.595
PE6. DMFO service instantly confirmed my order 
without delay.

0.767

PE7. DMFO service saves my time. 0.829

PE9. DMFO service is well organized in terms of 

menu categorization. 0.717

Effort Expectancy 

EE1. Learning how to use the DFMO system is easy 

for me.

2.085

0.720

0.774 0.855 0.596

EE2. My interaction with DMFO is clear and 
understandable.

0.786

EE3. I find the DFMO system easy to use. 0.802

EE4. I can easily become skillful at using the DFMO 

system.
0.778

Visual Appeal

AV1. The way the menu is displayed is attractive.

2.427

0.803

0.815 0.878 0.643
AV3. I like the look of the food menu. 0.789

AV4. I like the layout of the food menu. 0.768

AE5. I like the graphical display of the food menu. 0.846

Perceived 

Engagement

PENG2. I had some control over the content of the 

DFMO system that I wanted to see.

2.334

0.712

0.720 0.827 0.544

PENG3. The DFMO system could find my specific 
requests quickly.

0.749

PENG4. The DFMO system could find my specific 
requests efficiently. 0.775

PENG5. The DMFO system has features to customize 

my order.
0.713

Digital Menu 

System 

Satisfaction

SS1. The last restaurant I ordered from using DMFO 

fulfilled my needs.

1.798

0.731

0.840 0.886 0.610

SS2. The last restaurant I ordered from using DMFO 

fulfilled my expectations. 0.769

SS3. The last restaurant I ordered from using DMFO 

is of high quality.
0.814

SS4. I liked the last restaurant from which I ordered 

using DMFO.
0.815

SS5. Overall, I am satisfied with the last restaurant I 
ordered using DMFO.

0.774

Restaurant 

Loyalty

BL1. I intend to continue making orders from the last 
restaurant I ordered.

2.913

0.738

0.790 0.864 0.613

BL3. I will likely say positive things about restaurants 
that use DMFO to others.

0.805

BL4. I will likely recommend that others visit a 

restaurant that uses a DMFO for services.
0.799

BL5. I am likely to encourage others to visit a 

restaurant that uses a DMFO.
0.790

Note: α = Cronbach’s alpha; CR = Composite Reliability; AVE = Average Variance Extracted. DMFO = Digital Menu Food Order-
ing. PE = Performance Expectancy; EE = Effort Expectancy; AV = Visual Appeal; PENG = Perceived Engagement; SS = Digital 
Menu System Satisfaction; BL = Restaurant Loyalty.
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non-normal data in structural equation modeling.

Concerning the overreliance on p-values in hy-
pothesis testing (Hahn & Ang, 2017), the study ad-
opted a multi-faceted inferential framework by re-
porting p-values alongside 95% confidence inter-
vals and effect size estimates. Confidence intervals 
highlight the precision and stability of parameter 
estimates, while effect sizes assess the practical 
significance beyond mere statistical significance. 
Effect sizes (f2) were evaluated according to Chin 
(2010) benchmarks, with values of 0.02, 0.15, and 
0.35 representing small, medium, and large effects, 
respectively. 

Based on structural model analysis, Table 4 shows 
that performance expectancy, effort expectancy, 
visual appeal, and perceived engagement all have a 
positive effect on restaurant loyalty. Performance 
expectancy (H1) was positively related to restau-
rant loyalty (β = 0.173, t = 2.865, p = 0.002), with a 
small effect size (f2 = 0.034), and effort expectancy 
(H2) also emerged as a significant predictor (β = 
0.208, t = 3.063, p = 0.001; f2 = 0.054). Visual appeal 
(H3) demonstrated the strongest influence among 
these factors (β = 0.262, t = 4.423, p < 0.001; f2 = 
0.079), while perceived engagement (H4) showed 
a similarly meaningful effect (β = 0.189, t = 3.265, 
p = 0.001; f2 = 0.054). These constructs accounted 
for 57% of the variance in restaurant loyalty (R2 = 
0.570), thereby supporting hypotheses H1 through 
H4 with statistical and substantive significance. 
Besides, the bias-corrected 95% confidence inter-
vals did not cross zero, further validating the ro-
bustness of the findings.

Furthermore, to evaluate predictive relevance, the 
study employed the PLSpredict procedure recom-
mended by Shmueli et al. (2019), which utilize a 
holdout sample approach with a 10-fold cross-
validation to generate case-level predictions at 
the item and construct levels. According to the 
guidelines, the model exhibits strong predictive 
power when prediction errors from the PLS model 
are consistently lower than those from a bench-
mark Linear Regression Model (LRM). As sum-
marized in Table 5, all prediction errors derived 
from the PLS model were lower than those of the 
LM benchmark, indicating that the model demon-
strated strong predictive capability.

As shown in Table 6, only the interaction between 
digital menu system satisfaction and visual appeal 
on restaurant loyalty was found significant (H5c: 
β = 0.089, t = 1.730, p = 0.042; CI [0.005, 0.172], f2 
= 0.016). Hair et al. (2021) stated that f2 thresholds 
of 0.005, 0.01, and 0.025 denote weak, medium, 
and strong moderating effects, respectively. Thus, 
H5c exhibits a moderating effect. In contrast, H5a 
(β = -0.047, t = 0.806, p = 0.210; CI [-0.150, 0.044]), 
and H5b (β = 0.021, t = 0.399, p = 0.345; CI [-0.060, 
0.114]) were non-significant, as does the H5d (β = 

-0.076, t = 1.309, p = 0.095; CI [-0.176, 0.016]) was 
found insignificant. H5a and H5b yielded negli-
gible f2 values and confidence intervals that strad-
dled zero, confirming that digital menu system 
satisfaction does not moderate the relationships 
between performance expectancy, effort expec-
tancy, and restaurant loyalty. H5d likewise failed 
to produce a significant interaction, with its confi-
dence interval crossing zero. 

Table 3. Heterotrait-Monotrait Ratio (HTMT)

Construct VA EE PENG PE BL SS

Visual Appeal (AV)

Effort Expectancy (EE) 0.747

Perceived Engagement (PENG) 0.740 0.698

Performance Expectancy (PE) 0.748 0.709 0.806

Restaurant Loyalty (BL) 0.802 0.779 0.790 0.781

Digital Menu System Satisfaction (SS) 0.629 0.675 0.604 0.681 0.653

Table 4. Structural model analysis (direct relationship) 

 Relationship Std. beta Std. dev. t-value p-value PCI LL PCI UL f2 R2

H1: PE → BL 0.173 0.060 2.865 0.002 0.074 0.273 0.034 0.570

H2: EE → BL 0.208 0.068 3.063 0.001 0.089 0.317 0.054

H3: AV → BL 0.262 0.059 4.423 0.000 0.158 0.352 0.079

H4: PENG → BL 0.189 0.058 3.265 0.001 0.095 0.287 0.054
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Table 6. Moderation analysis

 Relationship Std. beta Std. dev. t-value p-value PCI LL PCI UL f2

H5a: SS*PE → BL –0.047 0.059 0.806 0.210 –0.150 0.044 0.004

H5b: SS*EE → BL 0.021 0.053 0.399 0.345 –0.060 0.114 0.001

H5c: SS*AV → BL 0.089 0.051 1.730 0.042 0.005 0.172 0.016

H5d: SS*PENG → BL –0.076 0.058 1.309 0.095 –0.176 0.016 0.010

Figure 3. Structural model

Figure 2. Interaction plot for H5c
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Table 5. PLSpredict

MV PLS–SEM_RMSE LM_RMSE PLS–LM_RMSE Q²_predict
BL1 0.710 0.738 –0.028 0.336

BL3 0.823 0.858 –0.035 0.347

BL4 0.820 0.870 –0.050 0.269

BL5 0.855 0.913 –0.058 0.351
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4. DISCUSSION

The study examined the effects of performance 
expectancy, effort expectancy, visual appeal, and 
perceived engagement on restaurant loyalty. The 
findings showed that performance expectancy 
positively influenced restaurant loyalty. When 
diners believe that a digital menu system speeds 
up ordering, reduces errors, and enhances cus-
tomization, they form stronger intentions to revis-
it and recommend the restaurant (Jeon et al., 2020; 
Qi et al., 2021). The finding aligned with UTAUT’s 
emphasis on performance expectancy as a key 
driver of continued technology use (Venkatesh et 
al., 2012) and corroborated with studies that link 
perceived value to loyalty in the hospitality context 
(Indrawati, 2021; Yuen et al., 2023). It also echoes 
empirical work that ties system-level performance 
gains to greater satisfaction and repeat patronage 
in foodservice contexts (Jeon et al., 2020; Qi et al., 
2021).

The results extend the literature by contextualiz-
ing performance expectancy within a Malaysian 
urban dining milieu and by testing it alongside 
visual appeal, effort expectancy, and perceived 
engagement in a single model. Contrasting some 
prior studies that treat performance expectancy 
in isolation, the current simultaneous estimation 
shows that performance expectations retain pre-
dictive power even when affective (visual appeal) 
and experiential (engagement) factors are present. 
This suggests that the practical, task-related ben-
efits of digital menu systems continue to be a ro-
bust driver of loyalty, even as restaurants invest in 
aesthetics and interactive features.

Furthermore, the effort expectancy also emerged 
as a significant predictor of restaurant loyalty. 
Customers who perceive digital menu systems 
as easy to navigate, with minimal cognitive and 
physical effort, are more likely to show repeat pa-
tronage. This result aligns with UTAUT’s proposi-
tion that perceived ease of use reduces adoption 
friction and supports continued usage (Venkatesh 
et al., 2003; Venkatesh et al., 2012). It corroborates 
studies in service-technology contexts, show-
ing that streamlined interfaces increase satisfac-
tion and repeat patronage by reducing cognitive 
load and transaction time (Beibei et al., 2025). 
Compared with studies that found null or weak 

effort effects in hedonic or novelty contexts, the 
urban dining sample likely prioritizes usability 
because the ordering process is a pragmatic, out-
come-focused task. In this case, the situational 
demand helps explain why effort expectancy re-
tained significance when tested alongside visual 
and engagement factors.

In the meantime, visual appeal has been demon-
strated to have the strongest influence on restau-
rant loyalty. Digital menu systems characterized 
by vivid imagery, harmonious layouts, and ap-
pealing aesthetics enhance diners’ satisfaction and 
foster a positive attitude (Rianmora et al., 2024). 
The finding is consistent with previous studies 
that have linked visual appeal to purchase inten-
tion, food desire, and loyalty (Arun et al., 2025; 
Brewer & Sebby, 2021; Gopal et al., 2024; Salisu et 
al., 2024). A visually attractive interface for a digi-
tal menu system captures attention, signals the 
quality and credibility of the food, and drives both 
behavioral and attitudinal loyalty. Unlike purely 
utilitarian predictors, visual appeal influences at-
tention, perceived product quality, and trustwor-
thiness. Those mechanisms translate directly into 
attitudinal endorsement and propensity to revisit. 
The robust visual appeal may reflect the combina-
tion of interactive digital displays and the preva-
lent social-media-driven food culture in the study 
setting, which magnifies the persuasive power of 
imagery relative to contexts where functional per-
formance dominates.

Correspondingly, perceived engagement showed 
a similarly meaningful effect on restaurant loy-
alty. Digital menu systems that support personal-
ized recommendations, interactive prompts, and 
real-time feedback foster users’ psychological im-
mersion and active participation (Lin et al., 2023), 
enhancing their emotional connection with the 
restaurant. Aligned with prior studies, the re-
sult showed that perceived engagement posi-
tively correlates with individual attitudes and 
behavioral intentions in a digital environment 
(Almusfar, 2025; Hoesch et al., 2025; Tanhaei et 
al., 2024). Comparatively, the findings extend the 
literature by showing that engagement functions 
not only as a precursor to drive purchase inten-
tions but also as a mechanism that cultivates 
longer-term attachment to the restaurant, which 
evolves through affective commitment. The res-
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taurant’s customers who feel a sense of belonging 
and involvement are more inclined to form long-
term associations with the digital menu systems, 
thereby reinforcing loyalty toward the restaurant 
over time.

While the role of the digital menu system satisfac-
tion as a moderator between performance expec-
tancy, effort expectancy, visual appeal, and per-
ceived engagement on restaurant loyalty showed 
that it only favorably moderates the association 
between visual appeal and loyalty. Contrary to 
prior studies that conceptualized satisfaction 
mainly as a mediator or direct predictor (Cahaya 
et al., 2023; Devi & Yasa, 2021), the finding high-
lights a conditional role. The digital menu system 
satisfaction appears to act as an amplifier for visu-
al appeal more than for primarily utilitarian cues 
(performance and effort expectancies). When us-
ers are satisfied with the menu’s basic functional-
ity, aesthetic enhancements carry extra persuasive 
weight. Attractive imagery and polished layouts 
then function as confirmatory signals of quality, 
reinforcing favourable attitudes that translate into 
loyalty. By contrast, when satisfaction is low, even 
highly appealing visuals may be discounted be-
cause underlying functional problems undermine 
credibility.

Figure 2’s slopes illustrate this interaction. The 
steep rise for high-satisfaction users indicates that 
investments in aesthetics yield disproportionately 
large loyalty returns among patrons who perceive 
the system as meeting their needs. Practically, this 
suggests a sequencing logic for improvements, 
where restaurants should first secure a baseline 
level of satisfaction through reliable performance 
and usability. Prioritizing baseline satisfaction 
before visual upgrades ensures aesthetic invest-
ments translate into stronger loyalty. Theoretically, 

these findings refine technology acceptance mod-
els in hospitality by demonstrating that affective 
cues and experiential satisfaction interact, rather 
than acting independently, to drive long-term 
patronage.

Equity theory explains satisfaction as a judgment 
about the fairness of inputs versus outputs in an 
exchange. Users feel satisfied when the rewards 
of an interaction at least match the effort they in-
vest (Adams, 1965). Applied to digital menu sys-
tems, diners mentally trade cognitive inputs (time 
spent scanning, reading, and customizing orders) 
against hedonic and functional outputs (clarity, 
vivid imagery, enjoyment, and ordering accuracy). 
When visual appeal increases perceived outputs so 
that they meet or exceed inputs, users judge the 
exchange as fair and are more likely to translate 
that favourable evaluation into loyalty.

In the current study, the findings extend the prior 
literature by showing that satisfaction operates not 
only as an outcome of perceived fairness but also as 
a contextual amplifier. Where higher digital menu 
system satisfaction strengthens the effect of visu-
al appeal on restaurant loyalty. This result aligns 
with studies that treat satisfaction as a moderator 
rather than a simple predictor (Ngirande, 2021; 
Nukhu & Singh, 2024; Ohunakin & Olugbade, 
2022), clarifying why some prior work finds in-
consistent relationships between aesthetics and 
behavioural outcomes. Visual cues are most im-
portant when baseline service quality and satisfac-
tion have been established. Methodologically, un-
like previous research work that examines visual 
appeal or satisfaction in isolation, the research 
model tests their interaction, demonstrating that 
aesthetic investments yield the most significant 
loyalty returns under conditions of confirmed 
functional performance and user satisfaction.

CONCLUSION

The current study examines how features of digital menu systems affect Malaysian consumers’ loyalty to 
restaurants. The study incorporated core constructs of UTAUT2, specifically performance expectancy 
and effort expectancy, to elucidate how diners assess the value and usability of the digital menu system 
in developing a loyalty relationship with the restaurants. By integrating the performance expectancy, 
effort expectancy, visual appeal, and perceived engagement, the model explained a substantial part of 
loyalty emergence, highlighting the necessity of a dual-lens approach to technology acceptance in the 
restaurant industry. Additionally, the moderating effect of digital menu system satisfaction on visual 
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appeal and restaurant loyalty suggests that aesthetic features foster loyalty most effectively when diners 
are pleased with the digital menu systems. Furthermore, incorporating the digital menu system satis-
faction as a moderator weaves an affective dimension into the model, showing how emotional responses 
interact with cognitive evaluations to shape the restaurant loyalty. 

In terms of practical implications, the study provided insights for the restaurant industry to utilize 
the digital menu systems more effectively in cultivating restaurant loyalty. The restaurant practitioners 
should balance investment in high-quality visuals with robust system performance to achieve loyalty 
benefits. Meanwhile, it is essential to monitor continuous satisfaction with the digital menu system. For 
instance, this can be achieved through brief in-application prompts or post-order surveys, allowing 
managers to diagnose whether loyalty shortfalls stem from a shift from utilitarian to hedonic deficien-
cies in daily restaurant operations. Additionally, restaurant practitioners are encouraged to incorporate 
personalized features, such as dynamic menu recommendations. Restaurant practitioners should also 
tailor communications to the level of diners’ satisfaction. For delighted customers, implement visual 
updates that showcase new dishes or customized experiences. For less satisfied customers, emphasize 
reliability improvements or offer targeted incentives to improve their satisfaction. This multifaceted ap-
proach can recalibrate equity perceptions and foster enduring restaurant loyalty.

Despite providing valuable insights into performance expectancy, effort expectancy, visual appeal, and 
perceived engagement, with the moderating role of digital menu system satisfaction that drives restau-
rant loyalty, this study has some limitations. The current study relies on a convenience sample from 
Malaysia, and its cross-sectional design may limit the generalizability and causal inference. Moreover, 
the study focuses on selected key variables, such as performance expectancy and effort expectancy 
from UTAUT, and tests only digital menu system satisfaction as a moderator, omitting factors like 
facilitating condition, trust, and other potential mediators. Future studies could employ random or 
stratified sampling across diverse cultural and geographical contexts, adopt longitudinal or experi-
mental designs to establish causality, and integrate additional theoretical constructs, mediators, and 
moderators to provide a more comprehensive understanding of the impact of digital menu systems on 
restaurant loyalty.

In conclusion, the study found that performance expectancy, effort expectancy, visual appeal, and per-
ceived engagement are significant positive predictors of restaurant loyalty among Malaysian consum-
ers. Moreover, digital menu system satisfaction moderates this relationship, strengthening the effect of 
visual appeal on restaurant loyalty. These results suggest that restaurateurs should prioritize usability, 
visually appealing interface design, and engaging features in digital menu systems to foster custom-
er loyalty effectively. Practically, restaurants should balance reliable, user-friendly menu functionality 
with high-quality, personalized visuals, and monitor digital menu satisfaction to guide resource alloca-
tion between technical performance and design. The current research model can be extended to other 
cultures and dining formats, and tested with longitudinal or experimental designs to strengthen causal 
inference and track the evolution of digital dining experiences.
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