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Abstract

Businesses are switching to self-service technology to meet the growing demand of customers and improve customer
satisfaction. Although these technologies are becoming more common nowadays, the adoption and usage of self-service
technology remain relatively underexplored, especially among older adults. Therefore, this study aims to explore the factors
influencing older adults’ intention towards self-service technologies by integrating Technology Acceptance Model and
Theory of Planned Behaviour. Data for the study was collected from 102 older adults aged 55 and above in Klang Valley,
Malaysia. Findings revealed that perceived ease of use, perceived behavioural control, subjective norm, and ICT
knowledge positively influence perceived usefulness and attitude towards self-service technology in restaurants. This
suggests that older adults find self-service technology easy to use and they are more likely to view self-service technology
as beneficial and adopt a favourable attitude towards it. This study highlights the need for technology developers and
policymakers to prioritise user-centric designs, particularly for older adults, when designing self-service technologies.
Future research should address the study’s limitations by exploring new variables and employing longitudinal approaches
to better understand older adults’ attitudes and intention towards self-service technologies.
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1. Introduction
As the world embraces the era of digital revolution, more and more companies have accelerated technology adoption.
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Technologies such as self-service, restaurant kiosks, smartphone apps, and online reservations are common nowadays in
different industries, such as food and beverages, healthcare, and retail. In this study, self-service technology primarily refers
to the interactive kiosks in restaurants that revolutionised customer interaction by providing different functionalities which
allow customers to browse menus, place orders, and make secure payments. With these technologies, businesses can reduce
manpower and staffing costs while ensuring an efficient delivery process and growing revenue.

Self-service technology is commonly used in the modern world. Self-service technology (SST) refers to the
technologies that help to enhance the delivery process and customers’ ability to deliver a service independently without
direct involvement of service employees [1]. Customers will be able to make transactions at their own pace and businesses
can reduce operating costs in the long run. While controlling the costs, SST adoption also helps in improving customers’
experiences [2]. Though SST helps to increase customer convenience and improve efficiency, not all customers are
comfortable with the technology-driven experiences, especially the elderly who are less tech-savvy than younger
generations.

Though many older adults are motivated to learn new technologies during the COVID-19 pandemic to stay connected
with others, they also face challenges in technology adoption [3]. Older adults who cannot keep up with the rapid pace of
technology development or have no access to digital technology will often be left behind, leading to a grey digital divide.
Grey digital divide is a concept developed by Millward [4] which describes the low Internet use of older adults and the
challenges they face regarding access, skills, and opportunities [5]. Though many older adults use digital technologies
regularly, some older adults have no access to the technologies and sometimes less inclined to use modern technology [6].
While numerous past studies examined the role of information and communication technology and customers’ attitudes
towards digital menus [7] little is known about the customers’ readiness and intention to use SST in restaurants, especially
older adults. Nevertheless, the successful introduction of SST to food and beverages industries and the realisation of
benefits lie in the acceptance of the customers. Therefore, this study aims to fill the research gap by examining factors
influencing older adults’ intention to use self-service technology in restaurants by integrating the Technology Acceptance
Model (TAM) and Theory of Planned Behaviour (TPB).

2. Literature Review
2.1. Self-service Technology in Malaysia

Past studies have attempted to examine the factors affecting the intention to use SST in different contexts, for instance,
in the context of tourism [1] and restaurant [8]. In contrast to past researchers that extended TAM to examine the adoption
and intention to use SST, this study has applied TAM to further explore the factors influencing intention to use SST,
especially among older adults in Malaysia. In this study, SST refers to the technology offered to the customers so as to
make orders or transactions in a restaurant, such as menu kiosks, digital menus on a tablet, digital menus by scanning the
QR code, and online reservations

According to Grand View Research [8] the global SST market was valued at USD 34.03 billion in 2022, and it is
projected to grow at a compound annual growth rate of 13.8% between 2023 and 2030. The market sees an increase in the
demand for SST on a worldwide scale as COVID-19 pandemic has radically shifted customer and business behaviours to
adopt self-assisted technologies. Younger adults are accustomed to using new technologies, but it is challenging for older
adults to use SST. It is common to hear that older adults struggle and are resistant to use SST as they lack of skills to use it.
There are calls for urgent education of older adults in digital technologies skills, especially in developing countries. For
instance, some older adults are interested in using the technologies but they have little chance and skills to learn due to lack
of education [9, 10]. Developing country like Malaysia also faces the similar obstacles. In this increasingly digital world,
older adults who are not skilled at using smartphones might find online activities complicated and inaccessible. They might
face obstacles in carrying out basic tasks such as ordering food and drink in a restaurant because most of the systems are
digitized [11]. Though some older adults can get immediate assistance from family members as joint living family system
is common in Malaysia, it is important to ensure that older adults are able to participate and benefit from the digital
revolution.

2.2. Technology Acceptance Model

Technology Acceptance Model (TAM) was developed by Davis [11] 9 to explain the individuals’ acceptance of
information systems. TAM has become one of the most influential frameworks for exploring the issues regarding
technology acceptance and rejection [12]. TAM has been widely studied in different areas, such as online shopping [13]
healthcare [14] electric vehicles [15] Internet banking [16] online education [17] and accommodation sharing platform [18].

According to TAM, potential users of information technology decide whether to use particular technologies based on
the perceived usefulness and perceived ease of use [19]. Perceived usefulness (PU) is defined as the degree to which an
individual believes that his job performance would be enhanced by using a particular system [17]. In this study, perceived
usefulness refers to the individual’s belief that self-service technology would enhance the performance and efficiency of
ordering in a restaurant, whereas perceived ease of use (PEOU) is defined as the degree to which an individual believes that
using a particular system would require little or no effort [17]. Perceived ease of use, in this study, refers to the degree to
which an individual believes that he will only need little effort to use self-service technology to make an order or
transaction in a restaurant.

Jang, et al. [20] revealed that PU and PEOU significantly influenced attitude, which aligned with past studies
mentioned that users who perceive the particular technology as easy to use and useful tend to have more favourable
attitudes towards the technology. However, Vahdat, et al. [13] suggested that PU does not have a significant and positive
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effect on attitude, probably due to different research contexts and backgrounds. Nevertheless, the restaurant should provide
assistance to older adults on how to use SST so that they will become confident and comfortable using the technologies in
the future.

Vahdat, et al. [13] revealed that PEOU has a significant effect on attitude towards technology, probably because the
respondents come from a country where people regularly use technology in their daily lives. Thus, using technology such
as mobile apps is not challenging at all. Although most of the TAM studies found that PEOU significantly affects users’
attitudes towards technology, Zheng and Li [21] revealed a non-significant relationship between the two variables as
technology nowadays is generally user-friendly, making them no challenges for users to use it. Another study by Ly and Ly
[16] also found that PEOU has no significant impact on attitude, which could be explained by the perception that users
though using SST was as simple as traditional ordering systems, thus they did not expect to face any issue and difficulties.
Nevertheless, a study by Zhou, et al. [17] suggested that PEOU positively influences PU and PU significantly influence the
intention to use the technology. In other words, when individuals find a particular technology is easy to use, they will be
more likely to feel that the technology is useful, leading to higher intention to use it.

However, the study of Zhou, et al. [17] found no relationship between PEOU and intention, which suggests that the
ease of using the technology could not directly drive individuals to use the particular technology. The different backgrounds
of the study could explain the non-significant relationship and also the respondents where the respondents focus on other
contexts (i.e. whether the technology will improve job performance or learning efficiency) rather than the intention to use
the technology.

A study by Troise, et al. [22] which aimed to examine the main drivers of users’ intention to use food delivery app has
highlighted that PEOU significantly and positively affect PBC. The study suggested that when users find the technology is
easy to use, they are more likely to think it is easy to use or deal with.

Nonetheless, Padilla-Meléndez, et al. [23] suggests that more potential factors that may influence the users’ technology
acceptance should be included in a study as TAM only provides general information about intention and willingness of
users to accept a technology. For that reason, this study extended TAM by integrating it with TPB and the additional
variables, such as information and communication technology knowledge.

2.3. Theory of Planned Behaviour

Theory of Planned Behaviour (TPB), which originates from Theory of Reasoned Action, is a psychological theory that
explains the human behavioural intention [24]. TPB has been widely used to explain human behaviour in different contexts
and literature, such as intention to revisit a tourist destination [25] and organic food [26]. In TPB, behavioural intention is
the determinant of behaviour, which is affected by the perceived behavioural control, subjective norm, and attitude.

Perceived behavioural control (PBC) is the perception of an individual of the difficulty of performing a behaviour [27].
This normally reflects the perception of past experiences and expected difficulty in influencing an individual’s specific
behavioural decisions. For instance, if an individual has good experiences in using a particular technology, he tends to
perceive the technology is easy to use and under his control, thus the individual will be more likely to use the technology.
Numerous past studies have confirmed that perceived behavioural control has significant effect on attitude and behavioural
intention [28, 29]. The studies have confirmed that the higher the PBC, the higher the chances that the individuals will
engage in the behaviour. According to Chang, et al. [29] that integrated TAM and TPB to identify factors infleuncing
intention to use SST, perceived behavioural control appeared to be the most significant factor that influence intention
because the study found that SST generally is not complicated and easy to use, especially when support is available
between users and technologists. However, PBC has not always been proven to be a significant predictor of intention.
Rahman, et al. [30] examined the factors affecting the acceptance of a technology and found out that PBC negatively
influences intention, which was inconsistent with the principles of TPB. The study discovered that the effect of PBC on
intention remained positive until attitude is included in the model. In other words, the negative relationship between PBC
and intention only happened when attitude was integrated with the model.

Subjective norm refers to the perceived social pressure whether to perform a specific behaviour [24]. Previous
researchers have confirmed that subjective norm has a significant and positive effect on intention [31, 32]. However,
Kumar, et al. [33] proved otherwise, in which the study found out that subjective norm does not have direct and significant
effect on intention. Instead, it has an indirect effect on intention through perceived usefulness. Another study by Wang, et
al. [34] which aimed to examine undergraduates’ intention to adopt online courses also found that subjective norm does not
significantly explain intention. Furthermore, Jang, et al. [20] study discovered that subjective norm positively and
significantly affect perceived usefulness, and subjective norm plays an important role in attempting new technologies.
When users are encouraged by close ones to use SST and the perceived level of subjective norm is high, it is more likely
for them to perceive SST is useful, thus leading to a higher level of perceived usefulness.

In TPB, attitude can be defined as the feeling, either positive or negative, felt by the individuals in performing a
particular behaviour [24]. In this study, attitude takes individuals' point of view about how they feel about SST and the
action they take as a result of attitude towards SST. Past studies have revealed that attitude has significant effect on
intention to use technology [13, 35]. When people have favourable attitude towards the technology, they tend to have
higher intention to use the technology.

Intention refers to the likelihood that an individual will likely use the self-service technology in a restaurant. In TAM,
intentions are reflected by PEOU and PU whereas in TPB, intentions are reflected by perceived behavioural control,
subjective norm, and attitude. Meng and Cui [36] have recommended that the TPB model should be extended with
additional variables to enhance its predictive power. Thus, this study has integrated TAM and TPB, as well as added
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information and communication technology knowledge to the framework so as to better understand the behavioural
intention to use SST, especially among older adults.

2.4. Information and Communication Technology (ICT) Knowledge

Information and communication technology (ICT) knowledge refers to the ability of an individual to work with
technology Amushigamo, et al. [37]. Heponiemi, et al. [38] suggested that ICT knowledge is a vital predictor for the
acceptance of new digital health servic, and by providing ICT training to older adults, their competence and skills in using
technology can be improved. A study by Jang, et al. [20] who applied TAM to explore teachers’ perception of integrating
AR and VR in teaching and learning, revealed that knowledge significantly influenced PEOU and PU as teachers with
technology knowledge tend to be more aware of the ease of use and usefulness of the particular technology.

2.5. Integration of Technology Acceptance Model and Theory of Planned Behaviour

Technology Acceptance Model (TAM) and Theory of Planned Behaviour (TPB) are similar in nature as TAM
originated from TPB ands often applied by researchers to better understand the key predictors of human behavioural
intention [39]. Both TAM and TPB have been frequently applied in past studies to examine the factors influencing
behavioural intention, especially in the research area related to technology acceptance and adoption [40]. Several past
studies have integrated TAM and TPB to explain the user acceptance and behaviour in different domains, such as robotic
restaurants [41] and online food delivery services [22]. For that reasons, this study has integrated TAM and TPB to
understand the key factors influencing users’ intention to use SST, especially among older adults. Figure 1 shows the
conceptual framework of this study and the following hypotheses were formulated for this study.

H14 i H1 o
Perceived Ease of Use e Perceived Usefulness
H3
H H16
H H17
H15_ | Perceived Behavioural |, 1s
—
Control
H7 Attitude
H3
(1:)
Subjective Norm H1B
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L—{  ICTKnowledge o
Figure 1.

Conceptual framework.

3. Materials and Methods

This study is quantitative in nature and the measurement scales of the constructs were adapted from existing validated
scales. Four items of perceived usefulness, four items of perceived ease of use, and four items of intention were adapted
from Ly and Ly [16]. Four items of perceived behavioural control were adapted from Sohn and Kwon [42]. Five items of
subjective norm were adapted from Ly and Ly [16] and Sohn and Kwon [42]. Four items of ICT knowledge were adapted
from Jokisch, et al. [7] while three items of attitude were adapted from Yang, et al. [19]. All the scales were measured using
a 5-point Likert scale as per suggested by past study [19] and presented in the Appendix 1.

This study's target respondents are older adults aged 55 and above, and live in Klang Valley, Malaysia. Klang Valley
was selected as it has the highest number of older adults population, which is 28% of total elderly population in Malaysia
[43]. A stratified random sampling technique was employed to ensure representation across various demographic factors
such as gender and socio-economic status. A total of 102 responses was collected via online and face-to-face methods. An
analysis technique such as SPSS and SmartPLS were used to test the relationships between the variables in this study.

4. Results
4.1. Demographic Profile

According to Table 1, 65.7% of the respondents are women and most of the respondents (72.5%) aged 65 and above.
The percentage of respondents is fairly average for ethnicity and marital status, with 42.4% of the respondents are Chinese
and 57.8% are married. For the education level, all of the respondents have attended at least primary school level. More
than half of the respondents (58.8%) are currently living with their partners or family members. All respondents have the
experience of eating out, but only 80.4% of them ever used self-service technology in a restaurant. In terms of the ordering
system, 58.8% of respondents prefer traditional ordering system over self-service ordering device.
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Table 1.

Demographic profile of respondents.
Categories Frequency | Percentage (%)
Gender
Male 35 343
Female 67 65.7
Age group
55-59 12 11.8
60-64 16 15.7
65-69 39 38.2
70 and above 35 343
Ethnicity
Malay 22 21.6
Chinese 43 42.2
Indian 37 36.3
Education level
Primary school 46 45.1
High school 36 353
Certificate / Diploma 11 10.8
Bachelor Degree 7 6.9
Postgraduate Degree 2 2
Marital status
Single 43 42.2
Married 59 57.8
Current living arrangement
Living alone 42 41.2
Living with partner or family members 60 58.8
How often do you eat in restaurants?
Always 9 8.8
Often 31 30.4
Sometimes 40 39.2
Rarely 22 21.6
Never 0 0
Have you ever used self-service technology in a restaurant?
Yes 82 80.4
No 20 19.6
If a restaurant has both traditional ordering system with human interaction and self-service ordering device, which one
would you prefer?
Traditional ordering system 60 58.8
Self-service ordering device 42 41.2

4.2. Reliability Analysis

A reliability analysis was conducted to examine the consistency and reliability of the measurement scale. As suggested
by Rosaroso [44] the acceptable standards for Cronbach’s Alpha is 0.8 or above. According to the reliability analysis results
in Table 2, all the variables have Cronbach’s Alpha of more than 0.8. Therefore, all the variables and items are retained in
this study as they have acceptable strong internal consistency.

Table 2.

Reliability analysis.

Variables Number of Items Cronbach’s Alpha
Perceived Usefulness 4 0.921
Perceived Ease of Use 4 0.936
Perceived Behavioural Control 4 0.925
Subjective Norm 5 0.940

ICT Knowledge 4 0.961
Attitude 3 0.939
Intention 5 0.950

4.3. Multiple Regression Analysis

Based on Table 3, the R and R-square values range from 0.940 to 0.969, which indicates strong correlations. The R2
value of 0.940 indicates that 94% of the variance in the dependent variable is explained by the independent variables,
which suggests strong relationships between the variables and indicates the model provides a good fit to the data.
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Table 3.

Model summary.

Model R R Square Adjusted R Square Std. Error of the Estimate
1 0.969a 0.940 0.936 0.25265

Note: a. Predictors: (Constant), AT group, PU group, ICT group, SN group, PEU group, PBC group.

The coefficient table as shown in Table 4, illustrates the significance of the variables and magnitude with which the
variable impacts the dependent variable in this study. Perceived ease of use (t= 18.216, p<0.05), perceived behavioural
control (t=21.078, p<0.05), subjective norm (t=17.721, P<0.05), and ICT knowledge (t=17.710, p<0.05) significantly
influence perceived usefulnesss with t-values > 1.96 and p-value < 0.05, thus H1, H5, H8, and H11 are supported. The
study also revealed that perceived ease of use (t=20.896, p<0.05), perceived behavioural control (t=19.988, p<0.05),
subjective norm (t=19.835, p<0.05), ICT knowledge (t=18.187, p<0.05), and perceived usefulness (t=15.305, p<0.05)
significantly influence older adults’ attitude towards self-service technology in restaurants. Therefore, H2, H6, H9, H12,
and H16 are supported. Nevertheless, the results show that only perceived ease of use (t=3.168, p<0.05) and attitude
(t=7.491, p<0.05) are the two significant factors affecting older adults’ intention to use self-service technology in
restaurants, thus H3 and H18 are supported. The remaining variables such as perceived behavioural control (t=0.585,
p>0.05), subjective norm (t=0.596, p>0.05), ICT knowledge (t=1.593, p>0.05), and perceived usefulness (t=0.578, p>0.05)
are not significant factors influencing intention. Therefore, H7, H10, H13, and H17 are not supported.

In addition, this study also examines the relationship between perceived ease of use and perceived behavioural control.
The result shows that perceived ease of use significantly influence perceived behavioural control (t=21.243, p<0.05), thus
H4 is supported. Moreover, ICT is also found to have significant influence towards perceived ease of use (t=19.934,
p<0.05) and perceived behavioural control (t=21.701, p<0.05), thus H14 and H15 are supported. The beta value indicates
that subjective norm ($=0.975) has the strongest effect on attitude towards self-service technology, while attitude ($=0.492)
strongly affects older adults’ intention to use self-service technology in restaurants.

Table 4.
Coefficient table and hypotheses testing.
Hypotheses Unstandardised Coefficients Standardised t Sig. Results
B Std. Error Coefficients Beta
H1: PEOU — PU 0.826 0.045 0.877 18.216 0.000 | Supported
H2: PEOU — AT 0.953 0.046 0.902 20.896 0.000 | Supported
H3: PEOU —INT 0.221 0.070 0.230 3.168 0.002 Supported
H4: PEOU — PBC 0.911 0.043 0.905 21.243 0.000 | Supported
H5: PBC — PU 0.857 0.041 0.903 21.078 0.000 | Supported
H6: PBC — AT 0.952 0.048 0.894 19.988 0.000 | Supported
H7: PBC — INT 0.045 0.077 0.047 0.585 0.560 | Not
supported
H8: SN — PU 0.848 0.048 0.871 17.721 0.000 | Supported
H9: SN — AT 0.975 0.049 0.893 19.835 0.000 | Supported
H10: SN — INT 0.039 0.065 0.039 0.596 0.553 | Not
supported
HI11:ICT — PU 0.811 0.046 0.871 17.710 0.000 | Supported
H12: ICT — AT 0.916 0.050 0.876 18.187 0.000 | Supported
HI13:ICT — INT 0.104 0.065 0.109 1.593 0.115 | Not
supported
H14:ICT - PEOU 0.884 0.044 0.894 19.934 0.000 | Supported
H15:ICT — PBC 0.892 0.041 0.908 21.701 0.000 | Supported
H16: PU —» AT 0.939 0.061 0.837 15.305 0.000 | Supported
H17: PU — INT 0.039 0.068 0.039 0.578 0.565 | Not
supported
HI8: AT — INT 0.492 0.066 0.542 7.491 0.000 | Supported

Note: PU=Perceived Usefulness, PEOU=Perceived Ease of Use, PBC=Perceived Behavioural Control, SN=Subjective Norm, ICT=ICT Knowledge, AT=Attitude,
INT=Intention.

5. Discussion

H;. Perceived ease of use (PEOU) on perceived usefulness (PU)

This hypothesis aims to investigate the effect of perceived ease of use on the perceived usefulness of SST for older
adults. The significant positive effect between perceived ease of use and perceived usefulness was noted in the regression
result-an outcome well aligned with the theoretical results of earlier studies in the literature [11, 45]. Specifically, Davis
[11] outlined that users are inclined to consider a system useful when use is effortless, since it minimises the mental effort
necessary to deal with the technology. This hypothesis is supported by Venkatesh and Davis [45] who observed that older
adults, when facing user-friendly technologies, should be able to better appreciate the perceived advantages, therefore
increasing the chances of technology adoption. Moreover, the results by Hu, et al. [46] support this in revealing that less
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complicated systems increase the level of usability and task performance, which in turn enhances perceived usefulness of
the technology by older users. Thus, the hypothesis H1 is supported; perceived ease of use of SST use positively influences
perceived usefulness of it for older adults.

H,. Perceived ease of use (PEOU) on attitude (AT)

This hypothesis was aimed to test whether perceived ease of use of technology affects older adults' attitudes to the use
of technology. Regression analysis puts forward that there is a significant relationship between perceived ease of use and
attitude since perceived ease of use positively influences the attitude towards SST. This relationship is in line with the
findings of Morris, et al. [47] and Chen and Chan [48] who reported that the perceived ease of use of health-tracking and
communication technologies was significant in shaping older adults' attitudes towards them. According to the Technology
Acceptance Model (TAM), perceived ease of use is a key determinant in the formation of positive attitudes towards
technology, which in turn influences adoption behavior [11]. In line with this, older adults who find technology easier to
use are more likely to develop favourable attitudes, making them more inclined to accept and regularly use the technology.
Consequently, H2 is supported, signifying that perceived ease of use significantly influences the attitude of older adults
toward self-service technologies.

H;. Perceived ease of use (PEOU) on intention (INT)

This hypothesis was targeting to assess the extent to which perceived ease of use affects the intention to use self-
service technologies among older adults. The regression analysis provides support for this hypothesis by showing a
significant positive relationship between perceived ease of use and intention. The result is in line with the TAM, which
states that perceived ease of use is a very strong determinant of behavioural intention to use technology [45]. These
findings are also supported by Khosravi and Ghapanchi [49] who established that older adults who view technology as
being easy to use will have a higher chance of developing a strong intention to incorporate technology into daily activities,
such as communication, social participation, and information gathering. These findings indicate that simplifying technology
interfaces for older adults could greatly improve their intention to adopt and continue to use technology, given the crucial
role of intention in the adoption of technology. Thus, H3 is supported, which confirms perceived ease of use directly
influences older adults' intention to use SST.

Hy. Perceived ease of use (PEOU) on perceived behavioural control (PBC)

The hypothesis tested whether perceived ease of use affects the older adults' perceived control with respect to self-
service technology use. These findings have illustrated a significant relationship between perceived ease of use and
perceived behavioural control, suggesting that when older adults find technology easy to use, their confidence in
controlling the technology also increases. This finding is consistent with the Technology Acceptance Model (TAM) and
extends to older adults’ adoption behaviors [11]. Studies in Malaysia have specifically noted that the perceived ease of use
of technologies such as mobile payments and e-wallets significantly enhances older adults' confidence in their ability to
handle these technologies [50]. Therefore, the easier the technology, the more the older adults perceive control, which
greatly enhances their chances of adopting it. Thus, H4 is supported, which states that perceived ease of use enhances
perceived behavioural control, hence facilitating the adoption of SST among older adults.

H;s. Perceived behavioural control (PBC) on perceived usefulness (PU)

This hypothesis was to test whether perceived control in using technology by older adults affects the perceived
usefulness of the technology. There is a significant positive relationship between perceived behavioural control and
perceived usefulness, meaning when older adults feel that they can use self-service technologies, the more useful these
technologies will be. This is consistent with previous research on health-monitoring devices and communication tools,
where perceived control was found to positively affect the perception of usefulness [47, 48]. The Technology Acceptance
Model (TAM) further supports this relationship, as perceived control over technology use has been shown to enhance the
perception of its utility [11]. H5 is supported, indicating that perceived behavioural control significantly influences the
perceived usefulness of SST among older adults.

Hs: Perceived behavioural control (PBC) of use on attitude (AT)

The regression analysis reveals a significant relationship between perceived behavioural control and attitude toward
technology, indicating that the hypothesis H6 is supported. Research confirms that when older adults perceive themselves
as capable of using technology, their attitude toward it becomes more favourable [51]. This positive attitude facilitates
higher adoption rates and sustained use. In the context of telemedicine adoption, for example, older adults' confidence in
their ability to use the technology significantly enhances their attitude toward it, thus promoting greater usage [48].
Moreover, self-efficacy plays an important role in this regard by reinforcing the belief that the technology is easy to use and
effective. The results thus confirm the acceptance of H6, indicating that a feeling of control and confidence in older users is
an important stimulator for positive attitudes and technology adoption.

Hj. Perceived behavioural control (PBC) of use on intention (INT)

On the other hand, the regression analysis results show an insignificant relationship between perceived behavioural
control and the intention of adopting technology by older adults. Therefore, this nullifies hypothesis H7. This is consistent
with the findings of the previous study by Morris, et al. [47] which suggested that perceived behavioural control is not
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always a stronger determinant of the intention to adopt technology, especially in situations when attitude or subjective
norms play a higher role. Previous studies indicate that older adults may not base their intention to use technology solely on
their perceived control over it. Rather, external support and technological assistance can alleviate concerns about usability,
reducing the impact of perceived control on adoption intention [52]. This would therefore indicate that though perceived
control can affect attitude, it does not really enhance the motivational propensity to adopt technology, hence the rejection of
H7.

Hs. Subjective norm (SN) on perceived usefulness (PU)

The regression analysis results in a significant relation between subjective norm and perceived usefulness, which
supports the acceptance of hypothesis HS. It is indicated in the literature that subjective norms can enhance perceived
usefulness of technology in general, and among the elderly in particular. When people perceive that important people in
their lives such as family or friends think they should use technology, they are more likely to perceive the latter as valuable.
This result is consistent with the study of Venkatesh and Davis [45] which proved that subjective norms could affect
perceived usefulness in both mandatory and voluntary technology contexts. In the context of self-service technologies,
older adults are likely to perceive the technology to be more useful if people surrounding them encourage its use or
highlight its benefits. The hypothesis HS is, therefore, accepted, underlining the influence of social influence on older
adults' perceptions about technology's utility.

Hy. Subjective norm (SN) on attitude (AT)

The regression analysis shows that the relationship between subjective norm and attitude is significant, hence
accepting hypothesis H9. Studies have found that subjective norms of older adults directly contribute to their attitudes
toward technology, which then influences their intention to use the technology [53]. Indeed, there are studies that prove that
older adults are more likely to adopt telemedicine when they perceive that others in their social circles support or expect
them to use it. This social influence then makes them positive in attitude and more open to adopting the technology. These
results are, therefore, in agreement with existing literature that subjective norms have a real effect on the attitude of older
adults, thus supporting the acceptance of H9.

H o Subjective norm (SN) on intention (INT)

The regression analysis yields a non-significant association between subjective norm and intention; hence, hypothesis
H10 is rejected. Although several studies suggest that subjective norms significantly predict older adults' intention to use
technology, this study found that social pressure does not significantly affect the intention to use self-service technology in
restaurants. This might be related to the nature of the technology context; for instance, in social networking site use or
online medical services, social influence is more salient because of the presence of direct interactions or recommendations.
However, self-service technology in restaurants is more task-oriented and independent, hence weakening the impact
brought about by social expectations. Besides, the familiarity of the technology and the perception about its relevance again
might play their role. Older consumers may view the self-service technologies at restaurants as non-essential, thereby
weakening the subjective norms that can affect their adoption intention. Therefore, H10 is not supported, which underlines
that the relationship between subjective norms and technology adoption is context-dependent.

Hj;. ICT knowledge (ICT) on perceived usefulness (PU)

This, therefore, provides evidence for a significant relationship between the knowledge of ICT and perceived
usefulness, and hence, hypothesis H11 is accepted. Previous studies show that older people with higher levels of knowledge
in ICT are more likely to perceive technology as useful and hence have more positive effects on their decisions to adopt
[54]. In other words, as confidence and competence increase, knowledge of ICT enhances the ability to derive extra value
from technology. Digital literacy programs for older adults have increased perceived usefulness, especially in health
management and communication, as stated by Fung, et al. [55] and Czaja [56]. As more and more knowledge are acquired,
the perceived utility of the technology will be realised, entrenching the acceptance of H11.

H2: ICT knowledge (ICT) on attitude (AT)

The regression analysis reveals a significant relationship between ICT knowledge and attitude, supporting the
acceptance of hypothesis H12. Research indicates that higher ICT knowledge leads to more favourable attitudes toward
technology adoption. When older adults feel confident and knowledgeable about using digital tools, they develop positive
attitudes, which promote greater acceptance and use. Studies have shown that digital literacy training for older adults
enhances their self-efficacy and improves attitudes toward using devices like smartphones and computers [57]. These
findings underscore the importance of fostering digital literacy to positively influence attitudes, supporting the acceptance
of H12.

Hi3: ICT knowledge (ICT) on intention (INT)

The regression analysis revealed that the relationship between ICT knowledge and intention is not significant, and thus
hypothesis H13 should be rejected. Although many studies consider the impact of ICT knowledge on technology adoption,
this research proved that knowledge will not necessarily translate into a greater intention by older adults to adopt self-
service technology. Research has indicated that factors such as anxiety, perceived ease of use, and personal motivation
often play a more significant role in technology adoption [19]. For example, despite having a basic understanding of ICT,
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older adults may still require a supportive environment to foster adoption [58]. Therefore, H13 is rejected, emphasising the
need for other factors beyond ICT knowledge to drive intention.

H 4. ICT knowledge (ICT) on perceived ease of use (PEOU)

The regression analysis point to a significant relationship, thus the support of hypothesis H14, between ICT knowledge
and perceived ease of use. Specifically, research showed that the more knowledgeable the elderly are about ICT, the easier
to use they perceive technology. In their possible enlargement of digital tools with which they are familiar and confident
about their own ICT skills, they find technology more manageable and user-friendly. Therefore, this findings align with the
TAM which stresses that perceived ease of use is significant in adopting technologies [59]. Hence, older adults with better
ICT knowledge view self-service technologies as intuitive and, therefore, find them easier to use, facilitating broader
adoption, which means accepting H14.

Hs. ICT knowledge (ICT) on perceived behavioural control (PBC)

The regression analysis reveals that the contribution of ICT knowledge to the perceived behavioural control is
significant enough to support the acceptance of hypothesis H15. According to the literature, ICT knowledge enhances older
adults' confidence and perceived capability to manage technology and, therefore, their perceived control over its use.
Research has shown that the greater the digital literacy, the more active the elderly are in mastering health-related
technologies, which enhances their perceived control in maintaining health and other activities [55, 59]. This increased
belief in using technology within daily activities will, therefore, directly affect adoption decisions. Hence, H15 is accepted,
which states the critical role ICT knowledge plays in fostering perceived behaviour control.

Hjs: Perceived usefulness (PU) on attitude (AT)

The regression analysis shows that perceived usefulness is significantly related to attitude, thus supporting the
acceptance of H16. Past research also demonstrates that when older adults perceive a technology as useful and beneficial to
their daily activities, they are more likely to develop a positive attitude toward adopting it. Various literatures have
supported this relationship, most especially in the electronic means of paying and access to some online services. The older
adult who finds them useful is more likely to hold a good attitude toward using them. A study by Barry and Jan [60] proves
it. In Malaysia, perceived usefulness has been found to influence older adults' attitudes toward using technologies in sectors
like banking and mobile payments. This underlines the need to show concrete benefits to the elderly; it encourages
favourable attitudes and technology adoption. Thus, H16 is accepted.

H;;. Perceived usefulness (PU) on intention (INT)

This is supported by the regression analysis, which presents a non-significant relationship between perceived
usefulness and intention. Hence, hypothesis H17 is rejected. Older adults may recognise the usefulness of the technology,
but this recognition does not result in a strong intention to adopt it. Research indicates that other factors, such as digital
literacy, security concerns, and trust, play a more significant role in shaping older adults' technology adoption intentions
[61]. For example, older adults might recognise the benefits of online shopping or digital services but still hesitate to adopt
these technologies due to unfamiliarity or concerns over privacy and security. Hence, even though they perceive usefulness,
other barriers remain a significant challenge in driving their intention to adopt technology. Therefore, H17 is rejected.

Hs. Attitude (AT) on intention (INT)

The regression analysis supports a significant relationship between attitude and intention, confirming the acceptance of
hypothesis H18. Positive attitudes toward technology, especially shaped by its perceived ease of use and usefulness,
strongly influence the intention to adopt it among older adults. Several studies have established that favourable attitudes
increase the likelihood of technology adoption [62]. Older adults who have had positive experiences through mobile health
applications or telemedicine services will continue their integration into daily life. This infers how important it is to create
positive attitudes in order to widen the circle of technology users among older adults, so that it benefits digital inclusion,
improves active participation, and increases financial inclusion. Therefore, H18 is supported, indicating that attitude plays a
crucial role in determining adoption intentions.

6. Conclusion

This study examines the factors that influence SST adoption by older adults, centering on perceived ease of use,
perceived behavioural control, subjective norms, ICT knowledge, and perceived usefulness, or PU. By incorporating
theoretical models such as the Technology Acceptance Model and the Theory of Planned Behaviour, this research supported
a deeper understanding of the various contributing factors towards the attitude formation of older adults regarding SST. The
results provide valuable insights from theoretical and practical perspectives, thus laying out several implications for the
design and adoption of SST for older adults while revealing some of its limitations and suggesting avenues for further
research.

6.1. Theoretical Implications

Theoretically, this study enhances existing literature on technology adoption with empirical support for the application
of TAM and TPB in understanding the adoption of SST among older adults. It verifies that perceived ease of use and
perceived usefulness remain significant factors that mould attitude and adoption intention, as supported in earlier studies
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[45]. However, this research also extended the theories by incorporating ICT knowledge as an important determinant that
influences perceived ease of use and perceived behavioural control. It shows the relevance of digital literacy for enhancing
confidence in the use of self-service technologies among older adults, which has not been given enough attention in the
literature. The research also emphasises the underestimated role of ICT knowledge in the adoption of SSTs. These findings
imply that merely having ICT knowledge does not significantly explain variations in older adults' intentions to use SST and
new models that take into consideration emotional comfort, physical limitations, and technology design are needed. Models
for the future must integrate these insights into understanding the specific needs of older adults and advancing digital
inclusivity.

This study also extends the application of subjective norms in the context of SST adoption by proving the effects on
perceived usefulness and attitude but, at the same time, offering a more critical perspective by showing that social influence
could be different across contexts [45]. Therefore, the lack of a direct effect of subjective norms on intention to use in this
study would suggest that other factors, such as personal experiences with technology and social support, supersede the
pressures of peer or societal expectations in certain settings.

6.2. Practical Implications

The findings of this study have consequential practical implications for both technology developers and policymakers.
When designing self-service technologies, they should be centered around the users, primarily the elderly. This study
showed very strongly that ease of use is one of the most important factors affecting attitudes and perceptions of usefulness,
suggesting that developers should prioritise intuitive interfaces, which minimise complexity and cognitive load. This
means, designing user-friendly interfaces with easy navigation, larger text, and support on site for older customers. Training
programs or user guides aimed at enhancing the knowledge of ICT are necessary for improving digital literacy so that there
is a possibility of increasing the likelihood of SST adoption among the elderly.

In addition, policymakers can work on creating environments that will eventually help older adults to be more
confident in using technology, whether through community programs or some form of digital literacy, so the elderly
population does not suffer from potential barriers because of lack of digital skills. Other significant barriers include
technological anxiety and low digital literacy; simplified SST designs and streamlined processes are key to increasing
accessibility. Moreover, the greater the perceived behavioural control in the adoption intentions, the easier it is to ensure
help-desk support and options for troubleshooting are easily available to resolve difficulties with the technology.

6.3. Limitations and Suggestions for Future Research

While this study offers a number of valuable insights, it also has its limitations. First, the sample was limited to the
specific demographic of the restaurant industry; therefore, it may or may not be representative of all older adults across
different sectors or regions. Future studies should examine SST adoption in other contexts, such as healthcare or banking,
to test for generalizability of the findings. Moreover, the study was mainly based on self-reporting data, which may
introduce biasedness; therefore, considering behavioural data or longitudinal studies might give a better representation of
how the actual use of technology evolves over time.

Another limitation involves the cross-sectional nature of the study design, which reflects the snapshot of the users'
attitudes and intentions at one point in time. The reliance on self-reported data introduced possible bias, where the
participants may have misreported the experiences or provided socially desirable responses. A longitudinal approach may
offer greater insight into how attitude and behaviour change over time as the experience of older adults with SST increases.
While this study focused on perceived ease of use, perceived behavioural control, and social influences, other
psychological factors such as trust or privacy concerns might play an important role in the diffusion process of SST and
should be considered in future studies.

Thirdly, the unwillingness of the people aged 65 years and above to be involved in this study hindered the ability to
record diversified responses, and most of them had a problem in filling out the questionnaires by themselves, which
affected the response rates and incomplete data. In respect to these, the alternative methodologies for data collection, for
instance, could be through home visits or community events, in which better facilitation of participation may be realised.
Data completion may be improved by offering incentives or collaborating with caregivers to complete the surveys. Further
research might study how family members, friends, or caregivers influence the adoption of technology by older adults in
situations where technological complexity is high. Understanding these dynamics could help design more inclusive
technologies that cater to the social and emotional needs of older users.

Finally, the current study did not exploit the role of social support networks in facilitating SST adoption. Further
research might seek to examine how the level and type of family, friends, or caregiver involvement in the technology
adoption process by older adults impacts on adoption in contexts where technological complexity is high. These could help
in designing more inclusive technologies that meet the social and emotional needs of the older users.

In conclusion, this study has contributed to our understanding of the factors that affect the use of self-service
technologies by older adults. Accordingly, ease of use and ICT knowledge and social influences have emerged as some
important and sensitive variables that shape the adoption behavior. The study gives useful implications for practitioners in
the design and implementation of self-service technologies for older adults while at the same time contributing to the
theoretical understanding of technology acceptance. Future research should focus on overcoming the limitations identified,
testing new contextual variables, and examining the long-term adoption patterns of older adults in order to provide a more
holistic view of their interaction with self-service technologies.
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